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Retirement Needs Framework: 
Overview Chapter 


by Anna M. Rappaport 


Introduction 
Actuaries have a unique opportunity to participate in 


and help shape the emergence of issues that are critical to 
our society. Many countries have populations that are 
aging with varying degrees of rapidity. Although there 
has been much attention given to retirement planning 
and related issues, most of it has been focused on accu- 
mulating assets at retirement age, with little analysis of 
the period after retirement. The pension practice area of 
the SOA took up the challenge to respond to these issues 
with a special research project, which we have named the 
Retirement  Needs  Framework.  The  organizing commit- 
tee was chaired by Marilyn Oliver. Other members of 
the committee included Joe Applebaum, Doug Borton, 
Zenaida Samaniego, Pat Scahill, Bill Torrie, Henry 
Winslow, and Judy Anderson. 


The first two phases of the Retirement Needs 
Framework project included a combination of research 
papers and a symposium for presentation and discussion 
of the papers. Future phases will expand on this initial 
work. This volume includes the papers, a digest of points 
raised in the discussion, and ideas for future work. 


The objective of this research was to gain a much bet- 
ter insight into the period from retirement to the end of 
life, and to set the stage for better modeling and devel- 
opment of retiree needs. The project participants were 
multidisciplinary and included actuaries, attorneys, 
demographers, and economists. The symposium atten- 
dees and authors included academics and practitioners; 
this offered a chance for the two groups to work together 
and exchange ideas. 


This project is extremely important because today 
there is a focus on change in both government and 


corporate retirement programs. Individual responsibility 
is being stressed. At the same time so much of the 
research around retirement focuses on the period before 
retirement rather than on postretirement events and how 
to manage them. This paper provides a broad overview 
of the symposium; it brings together ideas presented by 
different participants and introduces related ideas from 
other sources. 


Project Goals 
The purpose of this research was to gain a much better 


insight into the period beginning with retirement, and to 
set the stage for better modeling and development of 
retiree needs. The research reflects the perspectives of a 
multidisciplinary group of authors, who worked individ- 
ually. The symposium served to bring together and inte- 
grate their ideas plus those of discussants and seminar 
participants. 


This project is focused on understanding postretire- 
ment events, understanding modeling approaches for 
working with the events, and searching out data. The 
project organizing committee began with a discussion 
of these activities and then sought the best way to 
move ahead to help actuaries deal with them. The post- 
retirement events include inflation, death of a spouse, 
changes in health, changes in care needs, changes in 
the availability of family members to provide care, 
changes in housing needs, and changes in interests and 
avocations. The committee looked for areas where 
there are mismatches between retiree needs and the 
common forms of distribution. A call for papers was 
issued, and 13 papers were submitted. 
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The papers and the discussions of them have served to 
identify a number of areas where current policy serves as 
a barrier to effectively meeting the needs of the elderly. 
Although the project is not directly focused on policy, it 
is anticipated that this work will be helpful in providing 
a more complete picture to policymakers and that it will 
inform policymaking. It should also serve as a resource 
for those who are building tools for personal retirement 
planning and those who are assisting plan sponsors in 
making decisions. 


Challenges to the Profession 
The research presented here offers many insights and 


powerful tools as we go about our work. At the same 
time, challenges to individuals, employers, governments, 
and professional organizations remain, creating a need 
for further research. These challenges, which can be 
taken up in several different ways, are as follows: 
• Mismatches: We need a better understanding of 


mismatches between current methods of payout and 
needs, and better ways to finance them. Dealing with 
mismatches requires building new models and some 
changes in the marketplace. New financial products 
or options in existing products would be desirable. 
Related issues are discussed in this chapter under the 
heading "Marketplace." The chapter concludes with 
a summary of mismatches. 


• Actuarial role in influencingpolicy: A number of insti- 
tutions influence the retirement security of a popula- 
tion. One of the challenges to the profession (as 
individuals and collectively) is appropriately influenc- 
ing such institutions. As part of that, the profession has 
a stake in being sure that the institutions are aware of 
the profession and the potential role of actuaries. 
Individuals need to directly participate in policy discus- 
sion and debates. This is discussed further below. 


• Modeling, practical issues, and integration: Models 
are the key to application of ideas. Some of the ideas 
presented in this monograph need further develop- 
ment and consideration of practical issues in appli- 
cation. Areas needing further development include 
the application of multistate models to analysis of 
the frail elderly and their care, modeling of alterna- 
tive investment and payout strategies, analysis of 
issues involved in annuity versus alternative forms of 
distributions, and application of these models by var- 
ious users. Application requires both additional 
analysis and acquisition of suitable data. This project 
provides a beginning at integrating the ideas presented. 


It is important that they are studied further and at a 
level that includes analysis on an integrated basis. 
There are many connected issues affecting planning 
by individuals through planning at a policy level. 


• Data: Data are the key to applying models. We need 
to understand what is available and how to use it and 
to determine how to fill in the gaps. We also need to 
develop the means to identify and collect needed data 
on an ongoing basis. Governments collect much of 
the data either directly or through research grants. 
The profession needs to have an appropriate voice in 
identifying needs for such data and to participate in 
these efforts. 


• Retirement: when and what we mean: Over the last 
50 years there has been a trend to early retirement 
that may have started to reverse in the U.S. Although 
there has been much discussion about phased retire- 
ment by academics for many years, formal retire- 
ment systems generally do not provide for phased 
retirement. Individuals often choose multiple jobs or 
careers that have the effect of phased or multistep 
retirement. A major challenge to actuaries is to find 
ways for retirement benefit programs to support 
phased retirement. 


• Methods of  investing and distributing assets: At the 
symposium there was a tot of focus on the issue of 
whether to buy annuities, how to invest and withdraw 
funds after retirement, and the challenges of the mar- 
ketplace. These discussions opened up several issues 
for actuaries including the need for different and bet- 
ter products, the need for better models, and questions 
about how decisions should be made. One specific 
need is for better, indexed annuities. These issues are 
closely tied to some of the mismatches. 


• Issues with regard to thefref f  elderly: Challenges 
with regard to the frail elderly overlap many of the 
issues discussed here including modeling, data, and 
products. However, the subject of the frail elderly is 
often overlooked or put aside. Therefore, it has been 
listed as a separate item. 


• Issues related to different groups of  people: Actuaries 
need to help find ways to serve those who are not 
served well by existing systems. When we look at the 
population as a whole, we get a different picture. The 
economic status of the elderly has improved greatly, 
and within the U.S. poverty levels have been dropp- 
ing. But when we divide the population into sub- 
groups, we get a very different picture. There are still 
many people outside the mainstream system who 
have no access to retirement plans, inadequate skills 
to access retirement planning tools, or both. When we 
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look at issues relating to the economic status of the 
elderly, we find that big differences exist between 
families and unrelated persons, with families being 
much better off, and between men and women, with 
men being much better off. 


• Basic design of  retirement programs: The issue of 
defined benefit (DB) plans versus defined contribution 
(DC) plans is a hot topic in many corporate settings 
and in debates over social insurance. This research 
does not deal with that discussion directly, but its 
results are linked to that debate. We need to have a 
broad exploration of these issues and expand them to 
look at financial security products generally. This 
challenge is not dealt with in this monograph, but it is 
being addressed by the actuarial profession. 
The work done in this project is that of individuals 


and diverse organizations. The issues discussed are of 
fundamental importance to people in many countries. 
Bruce Palmer's paper introduces many of these issues. 
The role of the profession is to encourage further work, 
perhaps sponsor some of it, but primarily provide 
forums for publication, discussion, and exchange of 
ideas between professionals. 


clarifying assumptions, or taking a position. Although this 
project is not about U.S. social security reform, the mat- 
ters discussed are helpful in thinking through the issues. 
An example will help to illustrate the importance of actu- 
aries participating in discussions. In the debate about pri- 
vatizing Social Security, advocates often give examples to 
show that people would be much better off with individual 
accounts. A single example was provided in a debate at 
which the author was present. The questions, which 
remained unanswered after quizzing the advocate for pri- 
vatization, included the following: How would death and 
disability benefits be provided? What rate of return was 
assumed? Was variability in rates of return considered and 
how? How would we provide for transition arrangements? 
What would be the effect on benefits paid to widows? 
What would be the effect on individuals at lower income 
levels? Would lump sums be permitted? Although none of 
these questions were answered, the single example was 
generalized to indicate that "everyone" would benefit. 
There are complex issues in understanding comparisons 
of value. Actuaries are needed to ensure that debates about 
value are based on fair comparisons and that relevant 
issues are not swept under the carpet. 


Geographic Focus 
Although most of the discussion relates to the envi- 


ronment in the U.S. and Canada, the issues raised gener- 
ally have no geography and are universal. The modeling 
approaches should likewise be applicable in a broad 
range of situations. However, applicable data will be 
needed. 


In all nations that have formalized old age security 
systems, there are concerns about outliving assets, use 
of assets, the impact of widowhood, and dealing with 
declining health status. 


The Actuarial Role in 
Influencing Policy 


Retirement needs are an issue both for actuarial organ- 
izations in many nations and for individuals. The primary 
responsibility for participation in policy debates rests 
with the American Academy of Actuaries in the U.S. and 
the Canadian Institute of Actuaries in Canada. Both are 
active in issues related to their aging societies. 


Individuals also need to participate actively in policy 
discussion and debates. This is particularly important now 
when radical changes in social security are being consid- 
ered. This participation may take the form of explaining, 


Modeling, Practical Issues, 
and Integration 


Models are the tools that permit application of 
observed, or hypothetical, relationships. At an early stage 
of development they offer some insights but may not be 
very practical. With further development and suitable 
data, they provide the direct means of practical applica- 
tion. They can also be dangerous if they are accepted as 
reality without understanding the underlying assump- 
tions, simplifications, and degree of validation. 


Some of the ideas and models presented in the 
Retirement Needs Framework project will need further 
development and consideration of applications of practi- 
cal issues, which will require both additional analysis and 
acquisition of suitable data. 


Models Identified and Need 
for More Modeling 


Modeling and analytical approaches applicable to dif- 
ferent areas were discussed: 
1. Markov chain models to model transitions between 


different states of health; both Bruce Jones and Eric 
Stallard produced models for this purpose 
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2. Stochastic models of alternative withdrawal and 
investment strategies to look at differences in the 
chance of ruin where assets were invested in different 
ways 


3. Models of the effectiveness of different annuity payout 
strategies 


4. Models linking expected health care costs to different 
states of health 


5. Models based on derivatives and investment strategies 
to analyze different payout strategies. 


Some of the areas needing further development include 
the application of multistate models to analyze the needs 
of the frail elderly, models of alternative investment and 
payout strategies, analysis of issues involving annuity 
versus alternative forms of distribution, and application 
of these models by various users. 


Integration of Different Elements 
of the Post-retirement Period 


This project provides a start at integrating the ideas 
presented. The changes and discontinuities after retire- 
ment are in some cases mutually independent and in oth- 
ers dependent. However, from the perspective of the 
individual, a total plan is what is needed. It is important 
that the events be considered and analyzed on an inte- 
grated basis. There are many interconnected issues in 
both individual planning and setting public policy. They 
may also be reflected in product development as financial 
products are designed to deal with multiple needs. 


The Significance of Models to 
Different Stakeholders 


This author's paper "Retirement Needs: The Pers- 
pective of the Individual" includes a listing of events 
and an analysis of their predictability (Table 1). These 
concepts are closely related to the feasibility of statistical 
modeling around these events. Modeling requires that 
there be data and a method that can be used to predict the 
events being modeled. 


Modeling also has a very different significance to dif- 
ferent stakeholders. Table 2 of that paper defines the 
stakeholders. An insurer or plan sponsor will want to do 
modeling to predict costs for an overall group but is not 
likely to be as focused on the impact on an individual. An 
individual is concerned not only about expected results 
for the group but also about personal results. The indi- 
vidual may want to convert the distribution of possible 


results to some sort of average by buying insurance or an 
annuity. The insurance company will be concerned about 
whether it can offer or sell such products. 


Data 
The papers here focus more on modeling and con- 


cepts than on data. Data will be critical to applying these 
concepts in the real world as they are developed. 


Asset Modeling 
For modeling assets there are well-established sources 


of average historical returns on different asset classes. 
Ibbotson Associates is a frequently used source and is 
cited by Raymond Murphy in his paper "A Simple 
Model of Investment Risk for an Individual Investor 
after Retirement." The Ibbotson data are updated annu- 
ally. One of the major concerns in reviewing historical 
returns when modeling investments is the particular time 
period selected. Simulations of results under different 
strategies will be very different depending on the period 
selected and when the decision was made. 


As indicated above, it would be far better to be able to 
model a combination of asset classes including traditional 
investments, annuities, and insurance products. Data 
sources on annuities and insurance products will be a 
challenge. Suzanne Doyle and John Piggott, in their paper 
"Mandatory Annuity Design: A Preliminary Study," 
point to the problems of market risk on annuities, and our 
data will need to reflect that. 


Frail Elderly and Long-Term Care 
Both population data and information on long-term- 


care insurance help us focus on issues related to the frail 
elderly. Eric Stallard provides insights on the National 
Long-Term-Care Survey, an extremely valuable data 
source on frailty within the U.S. population. These data 
are very helpful in looking at transitions between differ- 
ent health states, or steps in the continuum. This is a peri- 
odic study, and the next round is in the planning stage. 
There are questions about how to integrate the data with 
insured data and apply it to insurance. Additionally, it 
would be quite interesting to have comparative data 
between countries. Another challenge is how to apply the 
data to different subpopulations. For example, a continu- 
ing care retirement community or insurer may wish to 
look at data that are relevant to the particular participants 
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in the group as selected by the entry rules of the program 
and by the choices of the individuals. Economic status 
eliminates participation by many. 


Data are also being collected on long-term-care insur- 
ance. The data are very immature and cover only a small 
part of the population. One of the key challenges is 
using the data together with the population-wide data 
referenced above. 


The SOA's Long-Term-Care Task Force is working 
with the data on the frail elderly. Further data will be 
needed for applications in other models. Development 
of regular data resources is important if the models are 
to be updated regularly. The project group for this proj- 
ect is further exploring the issue of data that can be pub- 
lished on a regular basis, by the SOA, for pension and 
health actuaries. 


Other Data 


The October 1998 issue of the North American 
Actuarial Journal provides a study of mortality pat- 
terns in NAFTA countries and illustrates that there are 
very different issues among them. The U.S. and Canada 
have similar issues, as do many European countries. 
Mexico is very different, and there may be other coun- 
tries with similar issues. Although Mexico is much 
younger, it will undergo much faster and more dramatic 
population aging. 


The Health and Retirement Survey is a major U.S. 
longitudinal study of retirement in the population. It 
looks at a group of people nearing retirement age and 
then re-interviews them every two years. Four waves 
of this study have already been completed. Papers avail- 
able through the Pension Research Council provide sub- 
stantial insights into the findings from the data. This is a 
major resource for further research on the period before 
and after retirement. One of the key issues at the time of 
retirement is decision making by the individual. This 
database provides information on how recent retirees 
have been making these decisions. The database also 
includes personal information about assets, health, and 
data on pension plans and social security. 


Retirement: When and What 
We Mean 


The research focuses both on definitions of retire- 
ment and how patterns of retirement are changing. The 
classical definition of retirement relates to an event: An 


individual who was working leaves a job and collects a 
retirement benefit. Most of the discussion is focused on 
a retirement event. Sometimes the discussion focuses 
on leaving the labor force, but more often it focuses on 
leaving a job. An alternative to thinking of retirement 
as an event is to consider two asset accumulation peri- 
ods: a period when assets are being accumulated to use 
later, and a period when assets accumulated earlier are 
being used to replace or supplement current income in 
order to provide living expenses. Retirement under 
such a framework is the second period, the time when 
assets are being used. 


Under our traditional definition we think about early 
retirement or normal retirement (that is, retirement 
before the age defined as the normal retirement age or at 
that age). For many years we have had a trend to early 
retirement, at least from the perspective of the single 
employer paying a benefit. The paper by Robert Brown 
leads us in a different direction. In Brown's paper retire- 
ment is defined as a gradual process extending over sev- 
eral years rather than a one-time event. A person may 
leave a long-term job (career job) and take one or more 
other jobs (bridge jobs) prior to leaving the labor force. 
Bridge jobs are discussed and data presented on retire- 
ment patterns in the U.S. and Canada, with some com- 
parative data from other nations. In Brown's paper it is 
shown that substantial numbers of people, in both the 
U.S. and Canada, take bridge jobs. Brown states that the 
trend to early retirement has reversed and cites research 
by Joseph Quinn to demonstrate that. He discusses the 
strong influence of early retirement incentives and wind- 
ows, and the tendency to go back to work after retiring 
under one of these programs. Linda Brothers presents 
different theories of what drives decisions to retire and 
raises questions for further research. Competing theories 
are based on economics versus doing what is expected of 
one within the normal social system. 


Retirement age will be a policy issue in the U.S. as 
Social Security and Medicare changes are debated. It is 
a policy issue in other countries as well. Repeatedly 
actuaries and other experts point to the increase in life 
expectancy since various retirement systems were imple- 
mented and the overall desirability of an increase in 
retirement ages. Attempts to increase retirement ages in 
social programs are highly controversial. The October 
1998 issue of the North American Actuarial Journal is 
devoted to a discussion of research on mortality improve- 
ment. Mortality, particularly at the older ages, has 
improved markedly and is expected to continue improv- 
ing. The expert opinion is that there will be no slowdown 
in mortality improvement. 
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The discussion by Carol Bogosian points out that 
retirement values and attitudes vary by generation and 
over time. The parents of the Baby Boomers had one set 
of expectations, the Baby Boomers a different one, and 
Generation X will have yet different values. A counter- 
view is that retirement decision making is largely driven 
by economics and that social values do not really deter- 
mine behavior. Affordability of retirement is always a 
key factor. The discussion of values links to the two 
retirement decision models mentioned above (economics 
versus social norm). 


Methods of Investing and 
Distributing Retirement Assets 


There was quite a great deal of focus around the issue 
of annuitization versus selecting a lump sum and invest- 
ing the money privately. Two papers provided models to 
show the implications of different combinations of with- 
drawal patterns and asset mixes. In Raymond Murphy's 
paper his analysis shows that the probability of ruin is no 
greater with more aggressive investments but the upside 
potential is much greater. Suzanne Doyle and John 
Piggott from the University of New South Wales pre- 
sented a fascinating discussion of the risks involved in 
retirement plans. They also compared annuities and self- 
investment from different perspectives: 
• Replacement rate r isk-- the risk of  inadequate retire- 


ment income to maintain a reasonable standard of 
living 


• Investment risk--risks involved in investing assets; 
the annuity rate risk cited below is an example of a 
type of investment risk related to the position of assets 
at a given point in time 


• Inflation risk--risks related to erosion of purchasing 
power 


• Annuity rate r i sk- - i f  an annuity is purchased, risk 
related to the fluctuations in annuity rates over time; 
the same risk is present in reverse in defined benefit 
plans that permit lump-sum cash-outs in that the 
cash-out rates vary with markets over time 


• Anti-selection risk--this is a big risk from the per- 
spective of the insurer or the plan sponsor offering an 
annuity versus a lump-sum option 


• Longevity risk (risk of outliving assets)--this risk 
relates to all family members dependent on the retire- 
ment income; it is a particularly important issue for 
widows 


• Contingent outlay and medical cost risk--risk arising 
from significant additional needs, particularly later in 


life; such needs may arise from unexpected medical 
costs and/or the need for additional care due to frailty, 
or if there are other family members needing help 


• Default r isk--the risk that the promisor of an annuity 
will default on payments. 
There was significant discussion about the cost of pur- 


chasing an annuity where such costs include the risk 
charges, the cost of anti-selection, and expense charges. It 
was estimated that such costs are 15-20% in Australia, but 
that they are lower, 5-15%, in the U.S. Individual annu- 
ities have higher expense charges than annuities provided 
on a group basis. 


There was also discussion of  whether and under what 
circumstances annuitization should be mandatory. 
Different countries have very different policies with 
regard to whether retirement funds must be paid out as 
an annuity, in what form, and whether annuities are 
encouraged. In the U.S. DC plans usually pay benefits 
as lump sums, whereas DB plans more often pay annu- 
ities but may offer a lump-sum option. The new hybrid 
plans in the U.S. often offer a lump sum. Social security 
benefits are paid out only as an annuity, but a part of the 
debate around private accounts is whether lump sums 
should be offered. In the U.K. qualified plan benefits in 
excess of  a specified, small, tax-free lump sum must be 
paid out as an annuity. Publicly provided benefits, and 
their alternatives, must be paid as annuities. 


In the U.S. benefit payments from tax-qualified retire- 
ment plans must be paid beginning in the year after one 
reaches age 70 and a half. There are different options for 
distribution including installment payouts calculated 
according to a formula in the law. It was clearly demon- 
strated that the installment payouts are poorly matched 
to retirement needs and leave retirees very vulnerable to 
outliving assets. Public policy in this area is a barrier to 
meeting retiree needs. Beverly Orth in her paper summa- 
rizes several areas in which U.S. pension law should be 
changed in order to make it easier to meet the needs of a n  
elderly population. 


In the U.S. purchase of annuities is not popular. Many 
people feel that they can do better with their investments, 
particularly after considering the expense charges. They 
also want to have the principal available for their heirs 
should they die soon. There is not much focus on out- 
living assets. Further work is needed around this issue 
because data on the economic status of the elderly clearly 
show that the economic status declines at older ages. 


Discussants called for new models depicting a port- 
folio including traditional investments, annuity income, 
and insurance coverages. Outliving assets is a serious 
issue, and it is clearly a problem for many elderly. 
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Traditional models for looking at portfolio returns and 
payout strategies incorporate only traditional classes of 
invested assets and not annuities and insurance. This is 
a major area for further research. 


Issues with Regard to the 
Frail Elderly 


Care for the frail elderly is a major problem for which 
there is no solution in place for many families. Elderly 
women living alone are most likely to need such care on 
a paid basis. Eric Stallard presents key summary U.S. 
data on expected costs of care over a lifetime. He esti- 
mates that the discounted present value of future health 
care costs at retirement is $150,000-182,000, with 
Medicare paying about 50-55% under current law. 
Health care costs are much less of a concern to the indi- 
vidual in Canada because of much more extensive public 
benefits, and much lower residual needs over the public 
benefits. Health care is a long-term public policy issue in 
many countries including the U.S. and Canada. 


The same individuals are likely to need both long- 
term care and acute care. Variability in costs for the 
individual is very large. Although public programs in 
many nations finance acute medical care, this is much 
less true for long-term care. Provision of and financing 
of long-term care is a challenge in many countries. 


Stallard's paper discusses issues involved with popu- 
lation and cost projections to focus on the health status 
of elderly Americans and the costs associated with such 
projections. 


The participants discussed the data in the National 
Long-Term-Care Survey. Only 7% of long-term care is 
paid for by private insurance. Individuals and Medicaid 
are the largest payers. 


The data provide a great deal of information on the con- 
tinuum with regard to individual health status and the sta- 
tus of the population, and divide the frail population into 
those who could qualify for benefits under a long-term 
care policy qualified under HIPAA (the Health Insurance 
Portability and Accountability Act of 1996) and those who 
could not. Only about half of the disabled could so qualify. 
The SOA's Long-Term-Care Committee will be offering 
a disk with much of these data. It will be available from 
the SOA Publication Orders Department (847-706-3526). 


In the U.S. long-term care insurance has been sold for 
a number of years, but it covers only a small percentage 
of the population and a small percentage of total care. 
Insured claims data are not mature. Also, benefits are 
provided only for the most severely disabled individuals. 


The National Long-Term-Care Survey, on the other hand, 
is representative of the total population. Several waves of 
the study have been completed. One of the challenges for 
actuaries is resolving how to use the national and insured 
data together. 


Different options for integrating care with housing are 
emerging. Table 3 in this author's paper "Retirement 
Needs" outlines several such options. Assisted living is 
growing in importance and offers an alternative to nurs- 
ing home care for many individuals. Its specific definition 
varies by state. The individual or the family most often 
pays for assisted living. The assisted living environment 
is much more homelike than the very institutional setting 
in nursing homes. Questions were raised about whether 
the typical long-term-care insurance policy would cover a 
stay in assisted living, but there were not definitive 
answers to this question. 


Issues Relating to Different 
Groups of People 


Not everyone is in the mainstream system, and of 
those who are, not all do as well as others. In looking at 
our population, several sets of issues come to mind: peo- 
ple not part of the mainstream system and differences 
between families and unmarried individuals and between 
men and women. 


People Not Part of the Regular 
Retirement System 


Most of the papers focused on people covered by regu- 
lar retirement systems and who have the resources to 
apply reasonable planning tools. A substantial portion 
of the elderly population (40% according to Robert 
Friedland) is only marginally functional. A system requir- 
ing application of sophisticated planning and manage- 
ment tools would clearly be beyond their reach. We must 
recognize the reality of this portion of the population and 
consider how to provide for them as part of a total system. 


Differences between Families and 
Unmarried Individuals, and between 
Men and Women 


Issues were raised about the role of different mem- 
bers of families. The paper by Nancy Dailey and Kelly 
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O'Brien points out that overall men and women still 
play very different roles in families, and that retirement 
security is influenced by various combinations of care- 
giving and labor force participation. Women are much 
more likely to be the caregivers. At the same time 
women live longer and are much more likely to be alone 
and poor or near poor. An analysis of  Baby Boom 
women indicated that relatively few of them would have 
sufficient assets for a secure retirement. This is a surprise 
to some observers who believe that as more women 
entered the workforce they would no longer have con- 
cerns about retirement security. Karen Holden's paper 
focuses on widows and what happens to women at time 
of widowhood. Overall there is a significant decline in 
economic status. A single person is assumed to need 
about 75% as much income as a married couple. There 
are situations where this percentage might be much 
larger. When moderate levels of assistance are needed, a 
couple can help each other out, but a single person is 
likely to need paid help. 


Outliving assets is an important issue, and it is a par- 
ticularly serious one for women living alone. The data 
on widowhood show a decline in economic status at 
time of  widowhood. Assets are often depleted if one 
partner in a couple is too ill to be cared for by the 
spouse, and this depletion of assets prior to death can 
be particularly serious if provision was not made for the 
survivor. The situation of divorced women is also dif- 
ficult, and the percentage of  divorced elderly women in 
poverty is very high. 


Jonathan Forman's paper focuses on spousal rights in 
a pension plan and provides for several different options 
with regard to treatment of such rights. He provides us 
with provocative thinking about different models. These 
models are important in focusing on rights at divorce, on 
widows' benefits, and on the ongoing family structure. 
Any discussion of the rights of spouses can be trouble- 
some, and there are no perfect solutions. There is a great 
diversity among the relationships of spouses at any time, 
and over time within the same family. In some families 
one spouse cares for the household and the other works 
outside. In many others both work outside, but the duties 
are split unequally. In some couples, while legal marri- 
age continues, the family is split up. Most structures will 
have different effects on different family economic situa- 
tions. This is also an area for further work. 


Marketplace Issues 
Some of the challenges facing retirees are driven by 


the state of the marketplace. The products and services 


offered today are not ideal for meeting the needs of  
retirees. In some cases this is the result of barriers in the 
form of policy. In others the matter may simply be a func- 
tion of the decisions of sellers or the lack of an adequate 
market for a product. In some cases there might be a good 
market if there was a suitable distribution mechanism. 


For the period after retirement the marketplace needs 
better, indexed annuities and better options to care for 
the frail elderly. In addition, individuals need a better 
way to focus across the range of product options. 


Mismatches 
As the themes presented in this research are reviewed 


together, we find several areas of mismatches between 
the needs of retirees and the benefits that are available. 
These issues are particularly important in this era of  
increasing individual responsibility. Mismatches can be 
defined in terms of  policy barriers, individual choices, 
employer policies, and marketplace issues. 
The mismatches include the following: 
• Where joint and survivor benefits are utilized, the 


benefit to the survivor is often less than needed to 
maintain a couple's standard of living. It is estimated 
that an individual needs about 75% of  the amount 
needed by a couple. Where joint and survivor benefits 
are not utilized there may be inadequate recognition 
of the needs of the survivor. 


• Payout forms generally do not recognize increasing 
needs over time, including those tied to inflation, 
frailty, and increasing medical costs. The annuity mar- 
ket has very limited options for protecting against 
inflation, but there is also limited interest in purchasing 
such annuities because of the big decrease in original 
benefits. 


• Lump sums are increasingly popular, and this can be 
a problem for some people. There are challenges in 
investing these assets as well as the issue of outliving 
them. 


• Payout forms do not often focus on risk of outliving 
assets. This leads to some people overspending and 
creating severe problems, and some people under- 
spending and not using their assets well. 


• Health care financing is very important for the elderly. 
Although Medicare currently covers most acute care, 
lack of coverage for prescription drugs is a major 
issue for many. For those without additional employer 
coverage, this is a big problem. 


• Financing vehicles for coverage of frailty are inade- 
quate. Long-term-care insurance provides a means of 
financing only part of  such care. 
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Mortality and demographic trends point to the need 
for increasing retirement ages. So far this has not 
really happened. 


Policy Implications and 
Stakeholders 


The issues discussed in the symposium are extremely 
important to the society in many countries, in which the 
population structure is changing. There will be dramatic 
increases in the percentage of elderly as the Baby Boom 
ages in the U.S. Along with population aging goes 
reform and trimming of social security systems, and a 
move to defined contribution approaches for employer- 
sponsored retirement plans. Responsibility and risk are 
being shifted to individuals. 


Some of the broad policy questions that arise include 
the following: 
• How much freedom should individuals and families 


have in planning for old age? To what extent should 
they be restricted in the options open to them in order 
to protect individuals in old age? 


• What are pensions about, and how should equity and 
adequacy flow together? 


• What is the public interest in spousal rights and sur- 
vivor income needs? (This is related to the question 
of individual freedom.) 


• What are the appropriate trade-offs for granting of tax 
preferences? 


• To the extent that decisions leave people very poor in 
old age, to what extent should public assistance raise 
people's living standard? 


Social security reform is being debated in the U.S. 
Under the current program there is a balance between 
equity and adequacy with substantial redistribution. 
Single-earner families, particularly those with lower 
incomes, are winners. Dual-earner families are losers, 
and the wives in these families are often big losers as 
widows. The reform proposals on the table look at the 
potential for moving to individual accounts or for making 
other adjustments to the system. Lump sums might be a 
possible outcome if benefits are provided through individ- 
ual accounts. Availability of investment choices is also an 
issue with private accounts, and there are concerns about 
poor choices. 


Issues raised affect all practice areas within the SOA. 
Although the project is sponsored by the retirement sys- 
tems practice area, a secure retirement for elderly persons 
comes from pensions, health benefits, life insurance, and 
making good investment choices for money saved. The 
goals of the project were to help identify events, model- 
ing approaches, and data so actuaries would have better 
tools for designing financial security systems and for 
helping individuals. 


Policy areas for further study include 
• Mismatches between distribution requirements and 


need 
• Issues related to mandatory annuitization and the 


extent of it 
• Potential for more flexible and inflation-indexed 


annuities 
• Potential for medical IRAs and other financing for 


medical care 
• Definitions of claim eligibility in HIPAA, which 


cover only about half of the frail elderly. 
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How Do You Choose a 
Retirement Age? 


by Linda Smith Brothers 


Abstract 
An individual's decision to retire is a major, life- 


changing resolution; this choice affects the individual, his 
or her family, the organization from which they are 
retiring, and society as a whole. In order to better under- 
stand, affect, and predict this important decision, the 
process leading up to it needs to be better understood, 
both the influences on it and the resulting pattern of 
retirement ages. The items influencing an individual's 
decision can be categorized into two distinct subsets: 
one subset represents boundedly rational allocations of 
scarce individual and family resources, and the other 
subset represents institutional influences, social and 
organizational-level standards, and norms. This paper 
begins by reviewing literature that has investigated 
these two sets of effects on the individual decision- 
making process. Two sets of propositions, based on 
known determinants of retirement, are then developed. 
Finally, recommended methods, including settings, vari- 
able measurement, and possible methods of data analy- 
sis for completing the proposed study are provided. 


Introduction 
"One of the key issues and unanswered questions for 


the twenty-first century is what will happen to the age 
pattern of people withdrawing from their working 
careers and moving into retirement" (Rappaport and 
Schieber 1993, p. 6). To address this question it is impor- 
tant first to recognize that "the age pattern" of retirement 
is a compilation of individual decisions. Second, these 
individual decisions are important not only to society as 
a whole, but also to the individual making the major life 
and career choice, to the person's immediate family, and 


to the company from which he or she will retire. As 
stated in the foreword to Flexible Retirement (Mathiasen 
1957, p. 5), "The National Committee on Aging believes 
that a satisfactory solution of the employment and 
retirement problems of older workers is one of the great 
economic and social challenges of our time. The chal- 
lenge is presented not only to the business and industrial 
leadership of the country but to organized labor, gov- 
ernment, the community at large, and every individual 
worker." Finally, it is important to note that, in spite of 
numerous studies and papers investigating various 
aspects of this process, an individual's retirement deci- 
sion still remains a fundamental but unanswered ques- 
tion (Feldman 1994; Rappaport and Schieber 1993; 
Beehr 1986; Mathiasen 1957). 


To address this key unanswered question, efforts should 
be refocused to better understand the retirement deci- 
sion process and consequential employment/retirement 
pattern. Two distinct theories regarding individual deci- 
sion making, Theory of Bounded Rationality and New 
Institutionalism, suggest quite different influences and 
procedures when making a retirement decision. Eco- 
nomic approaches based on Bounded Rationality have 
been used for almost four decades to study individual 
behavior (Becker 1976; Ierulli, Glaeser, and Tommasi 
1995). According to these economic models, when mak- 
ing a decision, individuals choose behavior that maxi- 
mizes outcomes, given constrained, scarce resources of 
money, time, and effort that must be allocated (Becker 
1976; Ierulli et al. 1995). Thus, when an individual is 
making a major life decision, such as when to retire, he or 
she would analyze each of these constraints and choose 
the most satisfying option within the limits imposed. 


New Institutionalism addresses an individual's deci- 
sion-making processes in a very different way from the 
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economically based Bounded Rationality. This theory 
especially speaks to the decision process when individu- 
als face a substantial number of alternatives that exceed 
their cognitive limits, have incomplete information about 
their choices, and must incur high costs in order to inves- 
tigate their situation in greater detail to be able to apply a 
boundedly rational type of analysis (DiMaggio and 
Powell 1991). This is exactly the situation a person is in 
when choosing a retirement age. Determination of his or 
her financial condition alone is complicated, time con- 
suming, and very uncertain. The individual must know 
or have calculated the amount of retirement income 
available from all sources and must "guestimate" the 
length of time he or she expects to live and the amount of 
expenditures he or she expects to incur in the future. This 
is where New Institutionalism enters; it provides an 
alternative process in which the person follows expected 
social norms when making such decisions. 


A study of employees' decision-making processes and 
their actual retirement decisions will thus provide valu- 
able information about both of these theories. Such a 
study can also have important managerial and public pol- 
icy applications. Both theories can be used by organiza- 
tions to address and influence behavior, though through 
very different techniques and approaches. Bounded 
Rationality has long been used by management to influ- 
ence employee decisions and behavior through financial 
incentives or penalties. Alternatively, New Institutional- 
ism implies influencing employees through corporate or 
general social norms and symbols. Knowledge of this 
process would certainly be beneficial with regard to 
public policy, and redesign of the Social Security and 
Medicare systems as well. 


The purpose of the proposed research is to investigate 
the retirement decision, both the age chosen and influ- 
encing factors. The unit of analysis should be the indi- 
vidual members of an organization or association. This 
study should investigate the two sets of major factors, 
each suggested by different explanatory theories, that 
likely influence the retirement decision. If the research 
shows that employees predominately use one of the two 
specific decision-making process over the other one, 
support will certainly be lent to the prevailing theory. 


Theory and Literature Review 
Every individual makes many choices each day, 


choices between different personal activities, choices 
regarding work activities, choices about meals, and so on. 
Individuals also occasionally make major life decisions, 


such as the decision to retire or the decision to pursue 
additional education instead of immediate employment. 
What is the process that an individual uses to analyze his 
or her choices and that makes it possible to select among 
different options? Two distinct theories that address 
individual decision making, the Theory of Bounded 
Rationality and New Institutionalism, suggest different 
steps and influences with regard to this process. 


Background Influences on Retirement 
Using either decision-making process alone or a com- 


bination of the two, individuals decide when to retire. 
The retirement decision has resulted in a trend of earlier 
and earlier retirement among men since the 1930s; in 
1937 the labor force participation rate of men age 60 and 
over was 61.5%, but by 1990 this participation rate had 
steadily fallen to 27.6% (Levine and Mitchell 1993). The 
same trend is not apparent for women, perhaps because 
of relatively recent changes in labor participation rates 
among women of all ages. The labor force participation 
rate of women age 60 and over is currently about 66% of 
the male participation rate, or 18%, and has changed by 
less than 5% from 1963 to 1990, with some years slightly 
up and other years slightly down (Levine and Mitchell 
1993). Not only is retirement age changing over time and 
does it differ by gender, but "retirement" may also be 
defined by several different triggering events. The trig- 
gering events or various ways to assess the state of 
"retirement" include being employed less than full time 
(known as partial or phased retirement), receiving a pen- 
sion, forced or "implied" mandatory retirement, early 
(prior to age 65) as compared to normal retirement, and 
assumption of the person that they are "retired" (Levine 
and Mitchell 1993; Beehr 1986). The definition or state 
of retirement that is most appropriate depends on the 
propositions or hypotheses to be investigated and must 
thus be carefully chosen to be consistent with the design 
of the study. 


Several employee characteristics might be significant 
influencing factors on the retirement decision. First, as 
noted above, gender seems to have an important effect, 
since historical retirement trends are different for men 
and women (Levine and Mitchell 1993). Second, mari- 
tal status and the retirement status of the spouse are 
likely important influences due to their effect on the 
individual's post-retirement financial state and plans 
and activities (Feldman 1994). Next, the pre-retirement 
employment status of the individual should have an 
important influence on the retirement decision. If the 
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individual is already unemployed, or fears he or she may 
soon be, there is little reason not to retire! However, 
deciding to retire when currently employed means fore- 
going future income unless a retirement plan is available. 
Finally, the highest level of education attained by the 
individual is another influencing factor on this decision. 
Level of education will likely affect the person's post- 
retirement plans and activities as well as his or her pre- 
retirement personal savings, both planned and actual. 


There are also several employer or industry-specific 
factors and environmental factors that will influence an 
employee's retirement decision. The first organizational- 
specific characteristic that modifies retirement deci- 
sions is whether the employer sponsors a retirement 
plan(s). This factor has been shown to have an effect on 
employees' retirement decisions (Karoly and Rogowski 
1994; Levine and Mitchell 1993). Next, the organiza- 
tional and industry characteristics that describe the phys- 
ical, intellectual, and social demands of a job have been 
shown to influence retirement decisions (Feldman 1994). 
One set of such factors includes the industry and profes- 
sion from which a person is retiring, an individual's 
management responsibilities at the time the retirement 
decision is made, and the size of the firm. In addition to 
influencing job demands, the size of a company also has 
a strong relationship with the firm's provision of security 
benefits, such as retirement plan(s), health plan(s), and 
post-retirement health plan. Next, the regional unem- 
ployment rate will affect a retirement decision; the 
unemployment rate alters employees' future employ- 
ment opportunities, real or perceived. Macroeconomic 
indicators such as growth rates, inflation rates, and the 
other leading economic indicators also likely influence 
the retirement decision by affecting an employee's finan- 
cial uncertainly for the post-retirement years (Feldman 
1994). Finally, the geographic location of the individual 
at the time the retirement decision is made will influence 
the individual's post-retirement plans and activities as 
well as increase (or reduce) the environmental influence 
of other observed retirees and their activities. Within this 
framework of known environmental influences and the 
known trend of retirement ages, however, we still know 
little about the process a particular employee uses to 
choose a retirement age. 


Economic Approach to 
Decision Making 


One of the major theories regarding this decision- 
making process is based on individual economic analysis 


and is known as the Theory of Bounded Rationality 
(Brickley, Smith, and Zimmerman 1997), a real-world 
version of the Theory of Rational Choice. According to 
this theory each person is faced with a list of alternatives 
when making a decision, where the list of possible alter- 
natives is limited by the person's imperfect knowledge 
and foresight and by the total of his or her past experi- 
ences and those of other known people in similar situa- 
tions. The costs and benefits associated with each option, 
known as incremental costs and benefits (Brickley et al. 
1997, p. 15) are determined by an individual who is mak- 
ing a major life decision and are weighted by the person's 
specific utility value (personal preference) for each alter- 
native. These weighted costs-benefits for each alternative 
are then compared, and the limited set of options are 
ranked. The person then makes a choice based on this 
ranking, or risk comparison in an uncertain world where 
the exact costs-benefits of each decision are not com- 
pletely known, of the most "satisficing" solution (lowest- 
risk, highest-utility solution that is satisfying to the 
person and is within their realm of experiences/appropri- 
ate solutions) (Brickley et al. 1997). 


Beginning in the 1960s economists, especially Gary 
S. Becker, began to greatly expand the use of economic 
approaches to the study of individual behavior (Ierulli 
et al. 1995). To use an economic approach for the study 
of individual conduct, several assumptions have to be 
made; Becker and colleagues base their work first and 
foremost on the assumption that individuals want to 
choose behavior that maximizes outcomes or ends 
(Becker 1976; Ierulli et al. 1995). The second major 
assumption made in the study of individual behavior is 
that individual preferences are defined and stable over 
time; these preferences relate to the fundamental aspects 
of life, including health, prestige, pleasure, and benevo- 
lence (Becker 1976). These two primary assumptions 
are modified by other presumptions, including that (1) 
individuals have limited amounts of resources, (2) there 
are opportunity costs of using scarce resources, and 
(3) information is costly to acquire, thus resulting in use 
of incomplete information to make decisions (Becker 
1976; Ierulli et al. 1995). When this full set of assump- 
tions is compared to those stated for the Theory of 
Boundedly Rationality, it is clear that the two are basi- 
cally the same; Becker's economic approach to the 
investigation of individual decision making is a direct 
application of boundedly rational theory to individual 
behavior. When the modifying presumptions are consid- 
ered in conjunction with an individual's desire to maxi- 
mize outcomes, the major assumption then becomes that 
individual's desire to choose the best solution given 


II. How Do You Choose A Retirement Age ? 13 







their preferences and scarce resources. These scarce 
resources, which constrain individual's choices and 
which must be allocated each time someone makes a 
major decision, are money, time, and effort (Becker 
1976; Ierulli et al. 1995). 


An economic approach based on these assumptions 
has been successfully applied to study several areas of 
human behavior. In particular, Becker and his students 
have studied crime and punishment, consumer behavior, 
fertility, marriage and divorce, discrimination, religion, 
education, and the allocation of time (Becker 1976; 
Ierulli et al. 1995). Two specific areas of application, the 
study of Human Capital and of Household Production, 
have some application to an individual's retirement deci- 
sion. The main idea of the Human Capital approach is 
that individuals invest in their own worth by securing 
education and training in return for which they expect to 
earn higher wages throughout their careers (Becker 
1976; Ierulli et al. 1995). This theory demonstrates the 
relationship between hours of work and wages earned 
over time, where both initially rise at younger ages, with 
hours rising faster, and then both decline toward the end 
of a career (Ierulli et al. 1995). A spin-off theory from the 
Human Capital philosophy is Household Production, 
which is based on the idea that individuals can invest in 
household capital as well as market-related capital; both 
are subsets of Human Capital (Ierulli et al. 1995). The 
main idea behind this approach is that a household, or 
group of individuals, engage in joint decision making 
and must jointly allocate their limited resources into 
market, household, and leisure uses. Resources are not 
only limited, but also constrained. Thus, money, time, 
and effort spent in market-related earning activities are 
not available for household or leisure uses and vice versa 
(Ierulli et al. 1995). This theory has been used to investi- 
gate marriage, allocation of time, allocation of time and 
goods, smaller families, and women's labor market par- 
ticipation (Ierulli et al. 1995). 


The earnings life cycle for individuals has been inves- 
tigated, both theoretically and empirically, using Human 
Capital Theory (Ben-Porath 1967; Mincer 1994). The 
assumptions and conclusions applicable at the end of the 
earnings cycle, at retirement or death, are the following: 
(1) the stock of human capital, K, is subject to a given rate 
of deterioration, ~i; (2) the fraction of the available stock 
of human capital allotted to increasing the same, st, is 0 in 
this phase of life because the existing stock is too big and, 
optimally, the individual needs to disinvest, (3) phase 
three or time T is a date of compulsory retirement, an 
exogenously determined variable; and (4) the reason indi- 
viduals disinvest in this phase (assumption 2) is that the 


demand price of human capital in this phase is no longer 
positive (Ben-Porath 1967). Several of Ben-Porath's con- 
clusions have been empirically tested; some of the most 
recent results verified by Mincer (1994) have shown that 
human capital investment is the primary factor underly- 
ing the slope of the U.S. wage profile and that the earn- 
ings life cycle model is a good predictor of interpersonal 
differences in human capital investments, where, for 
example, persons with more schooling are inclined to 
invest in more job training and when demand for human 
capital increases, school enrollment and job training (now 
both more orofitable endeavors) both increase (Mincer 
1994). Unfortunately, as noted earlier by Ben-Porath 
(1967), at least two of the major assumptions with regard 
to the end of the earnings life cycle still need to be stud- 
ied; the rate of deterioration ~5 needs to be investigated 
as well as the impact of an endogenously determined end 
of earnings life cycle, T, as will happen when the impact 
of diverting time to leisure is considered. Investigation of 
these two assumptions would greatly enhance the study 
of individual retirement decisions. 


The allocation of time among work, leisure, and 
household responsibilities has been investigated using 
the Theory of Household Production (Becker 1976). 
Time allocation is investigated using a "full income 
approach," where the value of time is treated as a good 
based on its money equivalent; total available time is 
then equal to time spent working or earning money and 
time spent on consumption or all other nonworking 
activities (Becker 1976). Time spent on consumption is 
determined by analyzing the importance of forgone 
earnings by comparing the amount of time used per dol- 
lar of goods and the cost per unit of time. The effect of 
two sources of income, wages and all other income, is 
also considered in the model, where actual total wage, 
W, is the component that influences the cost per unit of 
time (Becker 1976). With regard to a retirement deci- 
sion and the resulting significant change in the alloca- 
tion of time between leisure and work activities, 
Becker's (1976) analysis of hours of work indicate that 
(1) if an individual will maintain total income but have 
a compensated drop in earnings with other sources of 
income replacing earnings, (2) this will result in a 
decrease in the price of commodities with relatively 
large forgone earnings costs (time-intensive nonwork 
activities), and (3) the individual will thus decrease 
hours of work and substitute hours of leisure for them. 
This model of the allocation of time has been applied 
successfully, both theoretically and empirically, to 
many components of household production, including 
number of children, hours worked, affect on hours 
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worked of changes in taxation of wages, and transporta- 
tion costs (Becker 1976). 


The assumption of a mandatory retirement age is one 
of the major premises of the earnings life cycle (Ben- 
Porath 1967). The use of and need for a mandatory retire- 
ment age has been studied using the economically based 
approach of agency theory (Lazear 1979). The author 
argues that when an employee is hired, either an explicit 
or implicit contract is made with the employer. This 
contract is designed to maximize the outcome for both 
the employee, who cares about the present value of all 
wages to be earned over his or her working lifetime, and 
for the firm, which wants to encourage workers to per- 
form at a higher level and not shirk. To maximize the 
outcomes for both, the wage structure is designed to pay 
a worker less than the value of his or her marginal prod- 
uct in the early years of employment and provide wage 
increases that, by the end of the working life cycle, will 
produce a total stream of employment income that pro- 
vides the worker with a total accumulated value equal to 
that expected at time of hire. The result is that, at the end 
of the working life cycle, the employee is earning more 
than his or her value of the marginal product--the worker 
is being overpaid for current levels of productivity. 
Consequently, according to agency theory, the employee 
will want to continue working and receiving "excess 
wages" while the firm will feel that the working life 
cycle is over and that previously underpaid wages have 
been compensated; thus, the need for a mandatory retire- 
ment age is justified to define the end of the working life 
cycle, the end of the contract. The author empirically 
tested his model of the use of a mandatory retirement age 
by firms, yes versus no, and found that determinants of 
such use, as expected, included job tenure, rate of wage 
growth, high levels of education, and existence of retire- 
ment plans. 


Institutional Approach to 
Decision Making 


There are many limitations, both theoretical and prac- 
tical, with the use of economic approaches in studying 
individual decision making, especially with regard to a 
retirement decision. First, as many critics of the eco- 
nomic approach have noted, these models are based on 
several assumptions or generalizations that may not be 
applicable in a given situation (Zey 1992). They assume 
that all individuals make decisions based on rational 
action and based on their own self-interest. However, 
individuals may also make decisions based on habit, 


grounded on anchored initial values, or due to emotions; 
also, decision-making, especially with regard to major 
decisions, is often group- or family-based. Second, some 
of the assumptions on which economic approaches are 
based can never be tested, let alone proven, empirically. 
The concept of "utility," both maximizing and satisfying 
utility, is very subjective and cannot be operationalized. 
However, the major premise behind all economic 
approaches to decision making is that people wish to 
make the optimal or most satisfying decision based on 
their utility value (preference) for certain outcome char- 
acteristics (Becker 1976; Ierulli et al. 1995; Brickley 
et al. 1997). Also, Becker's work (1976) is based on the 
additional assumption that utility values or preferences 
are stable over time. If the basic assumption/concept of 
utility value cannot be operationalized and thus cannot 
be empirically tested, how can we know when, if ever, 
this assumption is reasonable? Is it reasonable to assume 
that this concept is stable over time? 


With regard to the retirement decision, some of the 
assumptions and conclusions discussed in the economic 
literature review section either have never been proven 
or have been disproved. In particular, with regard to the 
use of Human Capital Theory to investigate the earnings 
life cycle, the effect of loosening or eliminating the 
mandatory, exogenously determined, end of the earnings 
life cycle, T, has not been explored (Ben-Porath 1967). 
However, the use of and need for a mandatory retirement 
age, explored with an agency-theory-based economic 
approach by Lazear (1979), is not supported by labor sta- 
tistics (Levine and Mitchell 1993). Use of a mandatory 
retirement age was made illegal in most circumstances, 
during the late 1970s and early 1980s, with amendments 
to the Federal Age Discrimination in Employment Act. 
However, unlike Lazear (1979) would predict and Ben- 
Porath (1967) would assume, eliminating the mandatory 
retirement age did not encourage employees to take 
advantage of the situation and continue working and 
earning higher-than-deserved wages; instead, the labor 
force participation rate of men age 60 and over fell from 
32.2% in 1980 to 27.6% in 1990 (Levine and Mitchell 
1993). Possibly more enters into a retirement decision 
than a strict economic approach can address. 


Another major theory regarding this decision-making 
process argues that individuals make major life decisions 
based on expected social norms as defined by rules, ritu- 
als, and symbols used by the organization where they are 
employed, the government, or society as a whole. This 
theory is referred to as New Institutionalism; it argues that 
individuals default to expected social norms due to "cog- 
nitive limits, incomplete information, and . . ,  transaction 
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costs" (DiMaggio and Powell 1991, p. 3). According to 
this theory, individuals have a cognitive limit on the num- 
ber of possibilities they can consider and evaluate, a limit 
more restrictive than that implied by bounded rationality. 
In addition, individuals face a decision with incomplete 
information about each choice and its consequences. This 
obviously leads to uncertainty and an inability to make an 
accurate risk comparison of all alternatives. If the individ- 
ual wants to reduce this uncertainty and actually make a 
risk comparison, he or she will need to investigate and find 
more complete information regarding each option; this 
will result in investigation costs, where these costs will 
likely be greater the more complicated and long-lasting 
the decision. As an alternative, institutionalism (following 
expected social norms) reduces the uncertainty and inves- 
tigation costs by providing a dependable and efficient 
framework for decision making. 


Suggestions for Future Research 


Economically Based Propositions 
Although a great deal of work has been done on 


designing and using economic approaches to study indi- 
vidual decision making, most of this work relating to 
retirement decisions has focused on only one compo- 
nent influencing the individual decision and has not 
considered the interaction of financial constraints with 
health considerations and individual preference for 
time. Thus, it seems most appropriate to return to the 
basic premises outlined by Becker and colleagues in the 
1960s: consider the scarce resources that constrain indi- 
vidual's choices and that must be allocated each time 
someone makes a major decision, namely money, time, 
and effort (Ierulli et al. 1995). 


With regard to retirement, the money constraints an 
individual must consider are obvious; they are his or her 
entire future financial condition (Beehr 1986; Feldman 
1994). The start of retirement represents a major change 
in the expected income for the retiree and his or her fam- 
ily. The future retiree and family must have some future 
stream of income to replace the employment income 
that they have been receiving. This replacement income 
may come from three different sources: the government, 
former employer's pension plan(s), or the employee's 
own savings. All three of these factors have been shown 
to have an influence in inducing earlier retirement, espe- 
cially during the last few decades (Levine and Mitchell 
1993; Feldman 1996). As stated by Beehr (1986, p. 48), 
"Employees are more likely to decide to retire to the 


extent that they expect to be well-off financially in 
retirement." 


An individual's preference for time allocation, that is, 
spending time at work and in productive consumption ver- 
sus in leisure activities, must also be assessed. On the one 
hand, if an individual enjoys work and feels his or her 
self-identity is closely tied to the career position held, 
then this individual will likely prefer to spend a signifi- 
cant amount of time working, even if eligible for retire- 
ment. On the other hand, if an employee has made plans 
for retirement, anticipating greater leisure and family 
time and addressing economic uncertainty ahead of time 
(Feldman 1994), then this individual will likely prefer to 
retire. If an individual's preference for leisure time is 
great, he or she will likely retire as early as possible given 
the other constraints of money and effort. This is sup- 
ported by Becker's (1976) theory concerning allocation 
of time, where he showed that, with a compensated drop 
in earnings (replacement of earnings by post-retirement 
nonwork income), an individual would view leisure time 
spent on travel, gardening, fishing, and other time-inten- 
sive activities as less expensive and thus substitute these 
recreation commodities for the previous hours worked. 


Thus, proposition one, part a, is the following: 


1 a. If a person prefers spending time on leisure instead of 
work activities and has the ability to retire without affect- 
ing his or her economic status, the likelihood that he or 
she will choose an earlier retirement age is increased. 


Another essential constraint or factor that must be 
taken into account under the economic approach is the 
health of the individual or effort needed to continue work- 
ing (Beehr 1986; Feldman 1994; Levine and Mitchell 
1993; Karoly and Rogowski 1994). The actual or per- 
ceived health of the employee, if poor, may limit or end 
the employee's working career regardless of his or her 
financial condition. As stated by Feldman (1994, p. 296), 
Levine and Mitchell (1993, p. 87), "retirement is no 
longer a choice but a necessity" required by poor health. 
This addresses the situation of individuals with major 
physical illnesses, but what about those who simply feel 
unhealthy? Here the results seem to be mixed. Some stud- 
ies conclude that health has some, but possibly only a 
small, role to play in explaining the decision to retire 
(Levine and Mitchell 1993). Other studies imply that 
health is related to the decision to retire indirectly through 
its effect on job performance (Feldman 1994). Still other 
studies have found that health is one of the more consis- 
tent predictors of the retirement decision (Beehr 1986). 
Regardless of the various amounts of strength each argu- 
ment implies, all cites do indicate that health has at least 
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some impact on the retirement decision and thus certainly 
must be maintained as an important factor and included in 
the design of any study investigating the retirement deci- 
sion. Since we will study an individual's decision to 
retire, the individual's perception of his or her health 
should have a stronger affect on this decision than the 
actual, medically determined status of health. Thus, 
proposition one, part b, is the following: 


lb. The individual's perceived inability to keep working 
increases the likelihood that the employee will choose an 
earlier retirement age. 


An employee's poor health has a direct influence on 
the retirement decision (Beehr 1986; Feldman 1994). 
Poor health also has an indirect influence on this deci- 
sion through the employee's financial condition. This 
indirect influence occurs in two different, opposing 
ways. First, the cost of health, both health insurance 
and direct health cost through copayments, deductibles, 
drug costs, and so on, affects an individual's financial 
condition. As stated by Karoly and Rogowski (1994, 
p. 103), "Poor health can result in large out-of-pocket 
expenditures and may pose a threat to economic secu- 
rity. Access to private health insurance is particularly 
important for older workers under the age of 65 who 
wish to retire, since Medicare eligibility does not begin 
until age 65." In fact, health costs for older Americans 
are so great that research has been done to investigate 
the direct effect on retirement age of continuing 
employer-provided health benefits after retirement. 
The results of these studies have been mixed (Karoly 
and Rogowski 1994; Gustman and Steinmeier 1994), 
possibly because both studies considered this item an 
independent variable in addition to and separate from 
the independent variables for financial status and health 
status. 


Second, an individual's health will likely affect the 
length of the retirement period and thus the amount of 
personal assets he or she will need at the time they retire. 
For example, an employee in poor health at time of 
retirement is not expected to live as long as an individ- 
ual of the same age who is in good health. Thus, per- 
sonal assets needed at retirement to cover normal future 
living expenses should be less. As discussed, this may 
be offset, however, by substantial health costs during 
whatever remaining lifetime the person has. Thus, the 
complete proposition one reads as follows: 


lc. When an individual perceives he or she is unable to 
keep working, if the person prefers spending time on 
leisure instead of work activities and has the ability to 
retire without affecting his or her economic status, the 


likelihood that the employee will choose an earlier retire- 
ment age is strongly increased (see Figure 1). 


New Institutionalism Propositions 
Assuming an employee uses a New Institutional, 


expected social norm approach to decide when to retire, 
he or she will "seek guidance from the experiences of 
others in comparable situations and by reference to stan- 
dards of obligation" (DiMaggio and Powell 1991, p. 10). 
As the quote indicates, under this approach an employee 
will refer to "standards of obligation" when selecting a 
retirement age. The U.S. government-established (Social 
Security) retirement age and the retirement age set by 
most employer-sponsored retirement plans represent 
these standards with regard to the retirement age ques- 
tion. The OASDI retirement age of 65 became the nation- 
ally defined "normal retirement age" after the original 
Social Security Act was established in 1935 and, with the 
addition of reduced retirement benefits available at age 
62 following act amendments in 1956 and 1961, has 
remained the standard until recently (Myers 1981). The 
definition of a "normal retirement age between 62 and 
65" has also been extended to 62% of all medium or 
large and 84% of all small private-employer defined ben- 
efit retirement plans (Piacentini and Foley 1992). This 
defined benefit normal retirement age cannot be increased 
under U.S. retirement law (ERISA) with regard to bene- 
fits earned to date. Based on these organizational and 
social standards, it would thus be difficult for an em- 
ployee to think of any age outside the range of 62 to 65 as 
a "normal retirement age." Thus, proposition two, part a, 
is the following: 


2a. The expected retirement age set by organizational 
and broad public social rules increases the likelihood that 
the employee will choose an earlier retirement age. 


As the quotation at the beginning of this section 
states, employees will "seek guidance from the experi- 
ences of others in comparable situations" when select- 
ing a retirement age. Such guidance and examples are 
certainly provided by retirement ages chosen by known 
family members, peers, neighbors, and friends. In fact, 
people want and often feel they deserve the same 
opportunities and advantages in life as those enjoyed by 
their neighbors, friends, and other family members. For 
instance, when Mark sees Joe enjoying his retirement at 
the golf course or working in the garden, he desires the 
same advantages and freedoms. When Kay sees or 
hears about her relatives Mary and Ed heading off for a 
two-month leisurely vacation, she craves the same 
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FIGURE 1 
ECONOMIC MODEL OF RETIREMENT AGE DECISION 


Ability to Keep 
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= Financial Condition 
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Decision to Retire = 
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opportunity.  Especially when individuals feel they 
worked as hard and accomplished as much during their 
working careers as "Joe" or "Mary and Ed," it must be 
difficult for them (and contrary to equity theory) not to 
be enticed to retire also. Thus, proposition two, part b, 
is the following: 


2b. If other known colleagues, friends, family mem- 
bers, and neighbors are retired, then the likelihood 
increases that the employee will choose an earlier 
retirement age. 


The retirement ages chosen by other known family 
members, colleagues, and friends will likely have been 
heavily influenced by the organizational or social 
"standards of  obligation." As described above, a "nor- 
mal retirement age between 62 and 65" is used by both 
the Social Security system and the vast majority of  pri- 
vate employers  (Piacentini and Foley 1992). Thus, 
most employees  are influenced by the same  set  of  
organizational and social norms with regard to retire- 


ment age. The two factors of retirement ages of peers, 
family members, and colleagues and of the "standards 
of obligation" are thus very likely interrelated with 
high multicollinearity. Therefore, the complete version 
of proposition two reads as follows: 


2c. If other known colleagues, friends, family members, 
and neighbors retired before the socially expected retire- 
ment age (early), then the likelihood increases that the 
employee will choose an earlier retirement age (see 
Figure 2). 


Future Research: Recommended 
Methods and Analyses 


Research Setting 
A rich research setting to study the propositions sug- 


gested by the literature and theory review would consist 
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FIGURE 2 
INSTITUTIONAL MODEL OF RETIREMENT AGE DECISION 


Expected Retirement Age 
Based on Organizational 
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of two separate organizations, each of which have con- 
tact with future and current retirees, say, a medium-sized 
employer with at least 1,000 employees and an associa- 
tion of citizens over the age of 40. The research partici- 
pants from the first setting should include all the current 
employees of the medium-sized employer who are over 
the age of 40 plus all former employees who retired 
within the last two years. The research participants from 
the second setting will consist of 500 members of the 
association; these participants will be randomly chosen 
from a membership pool that includes all nonretired 
members over the age of 40 plus all members who retired 
within the last two years. 


This multiple research setting will provide natural vari- 
ation for all variables, dependent and independent. The 
medium-sized employer with at least 1,000 employees 
will have employees in all age brackets and, provided the 
company is not recently formed, will have retirees in all 
age brackets. This age spread will exist particularly if the 
company has followed an internal-labor-market approach. 
Employees will decide when to retire based on their spe- 
cific individual, family, and occupational characteristics; 
thus, there should be natural variation in the retirement 


ages chosen. Also, a medium-sized company employing 
at least 1,000 people will normally have many different 
job categories or departments employing people in a wide 
range of income, educational, and skill levels; the organi- 
zation should be carefully chosen based on the presence 
of these characteristics. This will enhance the variation in 
the independent variables. One concern with this setting 
is the lack of variety in the independent variable measur- 
ing the perceived health of the employee; most people 
still employed and actively working are in fairly good 
health. Those who are at or near an eligibility age for 
retirement and suddenly suffer a deterioration in health 
will be part of the employment pool surveyed, thus 
adding some variety to the health variable. However, this 
concern and a lack of variability in one component of the 
financial condition of the future retirees, namely, monthly 
income from the employer's retirement plans, recom- 
mends the inclusion of another separately administered 
research setting. 


The second setting will be an association of citizens 
over the age of 40, for example, AARP. This setting 
should provide variability in the areas described above 
that lack variety within the firm-specific setting. However, 
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this setting will have shortcomings with regard to lack 
of access to survey participants in one centralized 
location and with regard to potentially incomplete par- 
ticipant financial information, especially with regard to 
employer-provided retirement plans. In addition to 
greater variability among the independent variables, the 
random selection process used to determine the partici- 
pants for this setting will allow the results to be gener- 
alized to the entire organization from which the 
participants were selected. If the membership of this 
organization is very large, as expected, and is represen- 
tative of the entire U.S. population, the results may be 
generalizable to all individuals who will be retiring in 
the next two decades. 


The multiple research settings within which to admin- 
ister the survey should reduce the impact of several con- 
founding variables that can affect results obtained from 
any one setting. In particular, the survey of the employ- 
ees and retirees of the medium-sized employer may con- 
tain influences due to the uniform corporate setting, 
influences on the employees' description of a normal 
retirement age, employees' descriptions of their health 
status, their financial status, and other factors. These 
corporate influences should be mitigated by also sur- 
veying members of an association of citizens over the 
age of 40. With this association survey there will be 
responses from current and former employees of small, 
medium, and large employers who may or may not have 
ever sponsored a retirement plan. There will be responses 
from current and former government employees, current 
and former military personnel, and current and former 
individuals who were unemployed at time of retirement. 
This will greatly expand the variety of responses. How- 
ever, this second setting may introduce other problems, 
such as investigating only members of one association, 
who may be predominately from one geographic area or 
from a limited socioeconomic background. Thus, the 
best way to address both the needed variety and con- 
founding variables is to administer the survey in two dif- 
ferent settings. 


Measurement of Variables 
The dependent variable for both sets of propositions is 


the age at which an employee retires. This is a continu- 
ous variable that could be determined by a postsurvey 
question(s) that asks each participant the age when the 
first retirement benefit was or will begin to be received 
from either an employer's pension plan(s) or the Social 
Security Administration. Thus, "Retirement Age" will 


be the assumed future retirement age for all participants 
who have not yet retired and will be the actual retirement 
age for all participants who are already in retirement. 
Retirement age is defined by the first retirement benefit 
received or to be received because this is an objective 
measure that can be verified and an economic measure 
that indicates a specific time when the participant began 
or will begin to deplete rather than accumulate assets. To 
aid in understanding the employee's perception of his or 
her chosen retirement age, each employee's definition of 
a "normal retirement age or ages" should be investigated 
based on questions asked as part of the survey. The sur- 
vey questions will focus on the employee's personal 
understanding of "normal retirement age" and his or her 
knowledge of retirement ages chosen by other colleagues 
and friends. 


The three independent variables that are part of 
proposition one are "financial condition" (IV#l), "per- 
ceived health status" (IV#2), and "preference for leisure 
over work" (IV#3). The first variable is a ratio of the 
sum of sources of retirement income to the employee's 
final pre-retirement monthly income or current monthly 
income if still working. Monthly income normally con- 
sists of monthly after-tax or pre-tax wages (as neces- 
sary to equate the numerator and denominator to the 
same tax basis). The numerator of this ratio is the sum 
of the amounts to be received from all sources of retire- 
ment income (often called "replacement income"), 
which includes Social Security benefits, benefits from 
employer retirement plan(s), and personal disposable 
assets converted to an expected monthly income figure. 
Thus, the first independent variable, the percent of 
working monthly income that is replaced by retirement 
income, is a continuous variable of percentages ranging 
from 0% to 150% or more; the higher the percent, the 
greater the financial condition of the future or current 
retiree. 


The second variable (IV#2), the perceived health of 
the employee, can be defined in many different ways. For 
the purpose of this study, however, it seems most appro- 
priate to determine the employee's view of his or her own 
health and its impact on his or her ability to continue 
to work, in other words, a subjective, employee-defined 
opinion of health. This will be determined by appropriate 
health questions, based on existing questionnaires used to 
measure perceived health, as part of the survey. The vari- 
able will then equal an average of all answers provided to 
the health questions, with each question ranked on a scale 
of 1 to 5. Thus, the second independent variable is a con- 
tinuous variable of values ranging from 1 to 5; the higher 
the value, the more the employee perceives his or her 
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health is good and does not adversely impact his or her 
ability to continue to work. 


The third variable (IV#3), the individual's preference 
to spend time on leisure activities versus work, will also 
need to be determined based on survey questions. First, 
the individual should be asked to specify the amount of 
time (in hours) they would ideally spend on various 
activities, including work, leisure, and household tasks. 
From the hours provided, a percentage should be deter- 
mined representing the individual's preference for 
leisure, or nonearning, time. Second, survey questions 
also need to assess the individual's attitudes about work 
and his or her career as well as assess whether the indi- 
vidual and his or her family have made definite plans for 
retirement; as noted in Feldman's review article (1994), 
these two issues can have a significant affect on the indi- 
vidual's preference for retirement. This last subset of 
survey questions should be summed and averaged and 
then correlated with the individually determined ideal 
percent of time to be spent on leisure activities to assure 
that these two measures are consistent. Then the third 
independent variable will be a continuous variable of 
percentages ranging from 0% to 100%; the higher the 
percent, the more the employee values and desires time 
for leisure activities. 


The two independent variables that are part of propo- 
sition two are "retirement ages of peers, neighbors, 
friends, and family members" (IV#4) and "expected 
retirement age based on organizational and social rules" 
(IV#5). The first variable (IV#4) will be based on ques- 
tions asked as part of the employee survey. These ques- 
tions will ask the employee/retiree for the actual specific 
retirement ages of known colleagues, peers, friends, and 
family members, where the employee would simply list 
all such known people and their respective retirement 
ages. Thus, IV #4 is a continuous variable representing 
the average retirement age of people known to be influ- 
ential to the employee/retiree. 


The second variable (IV#5) will be based on a combi- 
nation of known retirement ages that serve as "standards 
of obligation" and the employee's understanding/inter- 
pretation of a "normal retirement age." The known 
retirement ages will include the Social Security normal 
retirement age and the normal retirement age used by 
the employer's retirement plans. The employee's under- 
standing or interpretation of a socially expected normal 
retirement age needs to be assessed from the survey 
through specific questions. The continuous variable will 
then be determined as an average of all of the expected 
retirement ages, both those publicly known and the 
employee's specific interpretation of the same. 


Analyses Using Statistical Methods 


Before explaining the statistical methods to be used to 
empirically analyze the hypotheses, it should be noted 
that all of the statistical procedures to be described will 
be applied to the data three times. The first application 
of all procedures will take place using the entire accu- 
mulated database. The second and third application of 
all procedures will take place using, for the second set of 
operations, a subset of the complete database that con- 
tains all current retirees and all individuals who have 
indicated they intend to retire within the next two years 
and using, for the third set of operations, the comple- 
ment of the subset just defined (all individuals who are 
not currently or do not intend to retire within two years). 
In other words, the data will be analyzed assuming the 
length of time to actual retirement is functioning as a 
mediator variable. 


Several factors of the constructs being measured and 
the design of the study imply that different results will be 
obtained for the two data subsets. First, those who are 
more than two years away from expected retirement will 
likely experience many changes in their personal and 
working characteristics during the next few years, 
changes that will substantially impact their retirement 
decision. As stated by Anderson, Burkhauser, and Quinn 
(1986, p. 525), "Retirement plans made by workers (age 
58-63) employed in 1969 turned out to be inaccurate 
more than 40 percent of the time. Part of the difference 
between planned and actual retirement age was due to 
unexpected changes in important determining variables." 
Second, the subset of individuals who are more than two 
years away from expected retirement may bias the results 
by overemphasizing the influence of proposition two 
independent variables. In other words, this subset is likely 
to de-emphasize the influence of proposition one inde- 
pendent variables because of the length of time remaining 
to retirement and uncertainty, based on lack of specific 
information and analysis, with regard to the future values 
of financial condition (IV#l) and health status (IV#2). 


The first statistical procedure that will be used will be 
a calculation of the means and standard deviations of all 
variables. The actual values and distribution of the 
dependent variable and several of the independent vari- 
ables are of interest with regard to differences among 
the subsets, differences with prior published results, and 
longitudinal differences when the studied participants 
are revisited in the future. Also, a table of correlation 
coefficients will be constructed to reveal the strength 
and direction of the relationships between the variables 
and indicate possible problems with multicollinearity. 
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The second set of analyses that will be performed will 
use an analysis of variance approach. This will test the 
ability of each set of propositions to explain the total 
variation in the dependent variable, retirement age, about 
its mean by determining the amount of variance that is 
explained by regression with each specific set of propo- 
sitions versus that attributed to error. The assumption 
behind this test is that the largest R 2 (or largest A R 2 after 
the model takes into account the variance explained by 
all control variables) is produced by the model that is the 
best predictor of the behavior of the dependent variable. 


The final method of analyses used will be multiple 
linear regression with a moderator effect. At present, the 
regression model is assumed to be linear in all variables, 
but this may change with further refinement of the vari- 
ables and insight into their impact on the dependent 
variable, retirement age. The equations describe a rela- 
tionship between the dependent variable, Y, and each 
control and independent variable, in succession, in units 
of the dependent variable. Each equation expresses the 
dependent variable Y as a linear function of each control 
and independent variable, CV and IV, where each co- 
efficient, I]i, indicates the amount and direction of the 
influence of each CV or IV on Y. 


Limitations of This Study 
The use of a retirement age definition that is not all 


encompassing is definitely a limitation of the research as 
designed. The results, regardless of their support of the 
hypotheses, will not be generalizable to all retirees. This 
limitation is necessary, however, given the current com- 
plex, multifaceted state of retirement. As described previ- 
ously, retirement may now be defined by several different 
triggering events. The triggering events or various ways 
to assess the state of "retirement" include being employed 
less than full time (known as partial or phased retire- 
ment), receiving a pension, forced or "implied" manda- 
tory retirement, early (prior to age 65) as compared to 
normal retirement, and assumption of the person that they 
are "retired" (Levine and Mitchell 1993; Beehr 1986). It 
is assumed by some researchers (Beehr 1986) that these 
differing definitions of retirement are one likely explana- 
tion for the differences obtained by research to date in the 
type and significance of influencing factors on the retire- 
ment decision. Thus, the best if not only way to study the 
retirement issue at this time is to choose one specific def- 
inition and then later redo the same study using a differ- 
ent definition. The results can then be compared to 
determine the consistency and/or differences based on 


retirement age definition. Alternatively, if the participant 
pool is large enough and data are collected on all retire- 
ment "triggering events," the relationship among the var- 
ious definitions of retirement can be tested as part of this 
study. The state of retirement used for this study, namely, 
receiving a pension, is the most appropriate definition 
keeping in mind the propositions being investigated, the 
testing environment, and the objectivity of this measure. 


The first independent variable measuring the financial 
condition of the future retiree can also be a potential 
source of limitation for this study. This is a very compli- 
cated variable that is based on several financial calcula- 
tions. It is unlikely that a future retiree will know the 
exact, or even a reasonably close estimate, of the compo- 
nents of this calculation; this is where expertise as an 
employee-benefits actuary should prove beneficial. With 
proper authorization from the participant and a listing of 
personal assets, this "replacement income" can be accu- 
rately estimated; in fact, sharing the result of these calcu- 
lations with the participant is the planned incentive to 
encourage participation and completion in full of the sur- 
vey. Regardless of the incentive to participate, it is likely 
that the length of the survey and the amount of detail 
needed to complete it will reduce the response rate and 
thus the power and generalizability of the results. 
Therefore, the survey must be carefully designed, the 
incentive emphasized, and follow-up rigorously per- 
formed to assure the maximum, complete response rate. 


Another major limitation that is apparent even before 
the study commences is the fact that all the independent 
variables change, often dramatically, over time. Changes 
in these variables along with changes in the listed control 
variables will likely cause changes in the predicted retire- 
ment ages of current employees (Anderson et al. 1986) 
and possibly substantial changes in the relative influence 
of  these variables. This is the basis for the multistep 
analysis of the data described above. However, this sub- 
analysis only provides cross-sectional data at one point in 
time. To completely study the retirement decision and the 
relevant influencing factors, this study would need to be 
longitudinal, where the participant groups who are now 
five years from estimated retirement are restudied five 
to seven years hence, the participant groups who are now 
10 years from estimated retirement receive the same sur- 
vey and are restudied five to seven years from now and 
again 10 to 12 years from now, and so on. Thus, the pres- 
ent group of participants must be followed, and the study 
must be repeated as noted. Only then can we hope to fully 
understand an individual's retirement decision, the fac- 
tors that influence this decision, and the way these factors 
change over time. 
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Discussion and Conclusion 


Implications If Propositions Confirmed 
The results of studying the hypotheses stated under 


propositions one and two will definitely enhance our 
understanding of an individual's retirement decision, 
both the actual choice of a retirement age and the factors 
that influence this decision. Our study will show the 
average expected retirement age for all participants, plus, 
more importantly, the average expected retirement age 
for current employees as compared to the average retire- 
ment age for current retirees. The results of the study will 
show the impact of many influences, through control 
variables, economically based independent variables, 
and new institutional independent variables, on the 
retirement decision. In particular, this will be a direct 
application of Becker and colleagues' (1976) economic 
approach to analysis of retirement, one area of individual 
behavior that has not been extensively investigated; thus, 
the study may provide important information about the 
end of the earnings life cycle. The retirement decision 
has been a "key (but) unanswered question(s)" since 
1957 (Feldman 1994, p. 285; Rappaport and Schieber 
1993, p. 6; Beehr 1986, p. 45; Mathiasen 1957, p. 101). 


Perhaps more importantly, this study will enhance our 
understanding of the entire decision-making process. 
When making a major life decision, does an individual use 
an economic, boundedly rational analysis as assumed and 
studied by many different research groups? Or, even with 
an important decision, does an individual default to a New 
Institutional approach because of the overwhelming num- 
ber of choices, amount of information, and uncertainty 
inherent in a boundedly rational analysis? Alternatively, 
the results of the study may show that New Institutional 
theories only "add" explanatory value to an already exist- 
ing economic approach. This is still an important con- 
tribution to the study of decision making, however, since, 
as with the retirement decision, concrete, definable fac- 
tors that influence an individual's decision-making pro- 
cess and thus can be restructured or redefined to affect 
this decision are important for many areas of research. 


Managerial and Public Policy 
Applications 


An employee's decision to retire means an organiza- 
tion will need to replace an experienced, knowledgeable 
member. On the other hand, an employer may want sen- 
ior employees to retire in order to provide promotion 


opportunities for younger employees. Thus, organiza- 
tions have several reasons to be interested in the way and 
time an employee chooses to retire. The Theory of 
Bounded Rationality has a long history of managerial 
applications. In fact, the basis for incentive compensa- 
tion, as well as for merit pay, is grounded in it. A study 
of actual employees' decision-making processes, as 
related to financial stability, health, and preference for 
leisure time, could thus have important managerial appli- 
cations by reviving the initial emphasis of retirement 
plans as an organizational planning tool. If, instead, New 
Institutionalism holds as the predominate explanation of 
employees' decision-making processes, then companies 
can address and influence behavior through corporate 
norms and symbols (employer-sponsored retirement 
plan's retirement age, retirement ages of executives) and 
possibly even through general social norms and symbols 
by using the political system to influence them. In other 
words, this theory also has a long history of corporate and 
managerial applications to influence behavior. However, 
the techniques used to affect behavior are quite different 
for New Institutionalism versus Bounded Rationality. 


If the number of employees retiring in any given period 
is high or low in comparison to the number of new labor 
market entrants, employees' decisions will affect the 
labor-market supply of the business that the employees are 
leaving, the industry of which the business is a member, 
and possibly the general population. The size of the retired 
component of the population also affects goods and serv- 
ices available to society as a whole, because as the propor- 
tion of the total population that is retired increases, so does 
the proportion of the economy and the GDP focused on 
providing the needs and wants of the elderly (Rappaport 
and Schieber 1993). Knowledge of the process employees 
use to decide when to retire would certainly be beneficial 
with regard to redesign of the Social Security and 
Medicare systems as well. Thus, the results of our study of 
proposition one and proposition two and comparison of 
the two sets of results is very important and interesting for 
both managerial and public policy application purposes. 
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Retirement'. 


A Multiphased Transition 
by Robert L. Brown 


Abstract 
Most existing pension plans are modeled implicitly 


on the assumption that workers spend a well-defined 
and extended period of time in full-time employment 
and then switch, virtually overnight, to full-time leisure, 
called retirement. This paper reviews these design 
assumptions in light of recently published literature for 
both Canada and the United States. The data indicate 
that rather than being a well-defined, one-time event, 
retirement is more and more a multiphased transition 
with workers moving slowly into full-time leisure. The 
paper also reviews data as to the trend to earlier retire- 
ment and presents evidence that this trend may have 
stopped, at least in the United States. The paper then 
discusses alternative pension design features in the light 
of these facts. In short, pension plans that were appro- 
priate for the workplace of the 1950s and 1960s may not 
be appropriate for the 1990s. 


1. Introduction 
When one studies the design of most existing 


employer-sponsored pension plans, there seems to be an 
implicit assumption in their design that retirement is a 
well-defined, one-time event. Recent literature for both 
Canada and the United States indicates otherwise. Data 
indicate that retirement for most workers is a multi- 
phased transition, with some workers moving through a 
series of jobs requiring less and less commitment until a 
true state of retirement is achieved. 


If one accepts this new reality, then one must question 
whether the design of pension plans, which may have 
been appropriate for the 1950s and 1960s, is still appro- 
priate today. The paper reviews these actuarial issues in 
some detail and makes some suggestions as to how 


plans could be changed to meet the needs of the modern 
workplace more appropriately. 


2. Retirement: A Multiphased 
Transition 


Recent research in both Canada and the United States 
has made available sound documentation as to the path 
that workers take in the process of moving from full- 
time employment to full-time retirement. These studies 
indicate that this transition is not a one-time event, but 
rather a multiphased transition. 


For Canada, one of the most complete studies of retire- 
ment patterns was recently published by McDonald 
(1996). McDonald used a national survey of 20,036 
respondents 45 years of age and over, who were selected 
from the September 1990 to June 1991 Labour Force 
files. Of those, 12,289 persons who had been in the labor 
force at some time in their lives were studied. Analysis 
was done separately for men and women with some inter- 
esting results. 


McDonald found that between 30% and 50% of people 
move into their "final" retirement via partial retirement, or 
use "bridge jobs" from their "career" jobs into retirement, 
and that this process can take up to five years. For those 
who work post-retirement, most workers (51%) moved to 
a new employer after retirement; over 27% (mainly 
women) stayed with a former employer. Approximately 
20% started their own business. The type of work most 
preferred, post-retirement, is part-time work. 


Variables correlated with returning to work after retire- 
ment were counterintuitive and somewhat different for 
men and women. For men, being married, having post- 
secondary education or more, being from a higher socio- 
economic stratum, and being in good health were 


IlL Retirement: A Multiphased Transition 25 







positively correlated with going back to work. Men who 
returned to work after retirement were more likely to have 
job-related pensions and income from investments and 
Registered Retirement Savings Plans (RRSPs). However, 
the most common reason given for just "staying retired" 
was poor health. 


For women predictors of post-retirement work indi- 
cated that professional women with high personal 
incomes, who planned for retirement, and who retired 
because of early retirement incentive packages or no 
available jobs went back to work. For women the most 
common reason given for "staying retired" was the abil- 
ity and desire to do so. 


Thus we see what Hardy (1991) calls "status mainte- 
nance" into old age. Those most likely to have been 
employed when young are most likely to continue to 
work (at least part-time) after retirement. Although this 
statement is true for those who retire earlier than age 65, 
those who continue to work beyond age 65 appear to do 
so out of economic need. 


McDonald (1996) also explores the reasons that peo- 
ple give for retiring. For men the most important factors 
in deciding to retire are having a job-related pension, 
personal income (for example, investments), early 
retirement incentives, and home ownership. For women 
the leading reasons for retiring are to give care (which is 
usually unanticipated), spouse's desire to retire, a large 
household size, and education level (the higher, the 
more likely is early retirement). McDonald says that the 
data show the importance of marriage to the decision to 
retire for women. It is also notable that there is virtually 
no overlap in the reasons for retirement between the 
sexes. 


Similar analysis has been done for the United States. 
Recent primary authors in this area are Burkhauser 
(1996) and Quinn (1997 a, b, 1998). Quadagno and 
Quinn (1997) have found that a substantial number of 
older Americans did not follow the stereotypical retire- 
ment route even back in the 1970s; that is, they did not 
leave the labor force completely when they left their 
career jobs. Among wage and salary workers more than 
a quarter did not retire completely in one move. A few 
of them (mostly women) dropped to part-time status on 
their career jobs, but most found new jobs, often part- 
time and sometimes self-employment. Among the self- 
employed, who have more control over the amount and 
kind of work they do, only half went directly from full- 
time career work to complete retirement. Of those who 
kept working, half moved to part-time work in the 
same job, and the other half found a new job (Quinn 
1997b, p. 12). 


There was some weak evidence that those at the 
ends of the economic spectrum--the rich and the 
poor--were the most likely to stay in the labor force 
after leaving career jobs; the poor because they had to, 
and the rich because they wanted to. Ruhm (1995) also 
found that partial or gradual retirement is widespread. 
His research was based on data from a Harris poll of 
older Americans. Between 30% and 40% (depending 
on age) of those aged 58 to 63 who were employed in 
1989 were working at post-career "bridge" jobs. 


Using the Current Population Surveys, Herz (1995) 
found that among men aged 55-61, 50% were working 
past retirement in 1993, compared to 37% in 1984. For 
men aged 62-64 in 1993, the percentage was 24% com- 
pared to 19% in 1984. 


More recent evidence of gradual retirement comes 
from the Health and Retirement Study, a sample of over 
12,000 men and women in about 8,000 households. The 
respondents were all aged 51 to 61 in 1992, but their 
spouses could be older or younger. The subjects are 
interviewed every two years. For those participants 
now fully retired, 30% of the men had a bridge job after 
their career job and before leaving the work force 
(Quinn 1998, p. 10). For women now fully retired, 60% 
had a bridge job before leaving the labor force. Among 
the career wage and salary workers who switched jobs, 
nearly a quarter switched to self-employment. Among 
the career self-employed who switched jobs, over half 
moved to wage and salary work. About half of the 
bridge jobs were part-time (less than 1,600 hours per 
year) while the other half were full-time, and the pro- 
portions were similar for men and women (ibid.). 
Seventy percent of bridge jobs represent a movement 
down the socioeconomic ladder, from white collar to blue 
collar, or from skilled to less skilled (Quinn 1998, 
p. 14). Bridge jobs generally pay less, and are less likely 
to include pension and health insurance coverage. This 
does not necessarily imply a problem. Many job chang- 
ers may be voluntarily trading compensation (that is, 
salary and fringe benefits) for a change of pace, for more 
pleasant job characteristics, or for hours of flexibility 
not available in their career jobs (Quinn 1997b, p. 14). 


What causes American workers to retire, and, in par- 
ticular, what causes them to retire early? By analyzing 
data from social security files for early retirees, 
Burkhauser (1999, p. 23) found that the retirement deci- 
sion is primarily driven by economic factors, not health 
factors as may have been intuitively assumed: 


the typical early Social Security beneficiary in 1993 and 
1994 was about as healthy and wealthy as the typical post- 
poner . . . .  Most men who took Social Security benefits 
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at age 62 were healthy (80% report having no health 
problems that limit the type or amount of work they can 
perform), nearly two in three were receiving an employer 
pension to go along with Social Security, and the net 
assets of the median male early beneficiary were just 
over $160,000, more than the net assets of the median 
male postponer. The story for women who took benefits 
at age 62 is the same . . . .  


Fewer than 10% of male early Social Security bene- 
ficiaries were in poor health and also had Social 
Security as their only source of pension income, and 
this vulnerable group made up less than 3% of the pop- 
ulation of 62-year-old men in our sample (p. 27). 


Quadagno and Quinn (1997) suggest that pension ben- 
efits have much to do with the decision to retire. In short, 
they believe that we are retiring earlier because we can 
afford to retire earlier. They cite other research (for 
example, Kotlikoff and Wise 1987; Levine and Mitchell 
1991) that indicates that there is a financial incentive in 
most defined benefit pension plans, and within OASDI, 
to take retirement benefits at the earliest possible age of 
eligibility. These come in the form of retirement supple- 
ments and bonuses, early retirement window plans, and a 
variety of other mechanisms (Levine and Mitchell 1991, 
p. 15). This is also because the increase in benefits pro- 
vided for later retirement is almost never a full actuarial 
adjustment. The larger the potential pension wealth 
losses from continued employment ,  the more likely 
workers are to leave their career jobs, and often the labor 
force as well (Quadagno and Quinn 1997, p. 137; Quinn 
1997b, p. 11). Burkhauser (1999, p. 23) states that 


the "normal" retirement age in the United States--that is, 
the age that the typical worker leaves a career job--can 
be and has been greatly affected by the incentive struc- 
ture of employer and Social Security pension plans. 
Today the retirement decision is primarily driven by eco- 
nomic factors, not health factors. Hence, if the political 
will to change this incentive structure materializes, the 
labor force participation rates of older workers will also 
change. 


Strong evidence of the importance of  pension bene- 
fits to the timing of retirement can also be found in 
Canada. Lussier and Wister (1995) found that when 
British Co lumbia  Public Service employees  were 
offered early retirement incentive packages, the early 
retirement rates shot up. When the package was with- 
drawn, the rate declined. Likewise,  the early retire- 
ment provisions of  the Canada/Quebec Pension Plans 
(C/QPP) instituted in 1984 in Quebec and 1987 in the 
rest of  Canada produced a surge of earlier retirements 
(Frenken 1991). 


3. A Shift to Later Retirement? 


Over the past 40 years, ages at retirement have fallen, 
and fallen significantly, as can be seen in Table 1. Similar 
indications can be seen in labor force participation rates 
in the United States (see Table 2). However, one can also 
see indications in the United States data that the trend to 
earlier retirement has ended. (This opinion is not held 
unanimously, however. See, for example, Gendall 1998.) 
Quinn shows that for men aged 55-59, 60-64, and 65-69, 
the labor force participation rates have actually increased 
recently. For women in the same age groups, labor force 
participation rates are also up, and are up much more sig- 
nificantly than in the period prior to 1985. Thus, as Quinn 
says, "Older Americans, both men and women, are work- 
ing much more now than the pre-1985 retirement trends 
would have predicted" (1998, p. 4). 


Why? 
Quinn (1997a) lists several influences. First, there has 


been an end to mandatory retirement (with some small 
exceptions). Quinn does suggest, however, that the net 
impact of  this influence alone is small (Quinn, 1997b, 
p. 11). Second, the 1983 amendments to Social Security 
make working longer more attractive (or perhaps less 


TABLE 1 
AVERAGE RETIREMENT AGE IN SELECTED 


COUNTRIES 1950--90 


Country 1950 1970 1990 1990-1950 


Canada 67.3 65.0 62.3 -5.1 
U.K. 68.6 65.9 62.9 -5.7 
United States 67.9 65.3 63.9 -4.0 
Sweden 67.7 65.3 64.2 -3.4 
Japan 67.0 69.5 67.6 +0.6 


Source: Latulippe (1996), pp. 10, 14. 


TABLE 2 
U.S. MALE LABOR FORCE PARTICIPATION 


RATES 1 9 5 0 - 9 7  


Age 


Year 55 60 65 70 


1950 90.6 84.7 71.7 49.8 
1960 92.8 85.9 56.8 37.2 
1970 91.8 83.9 49.9 30. ! 
1980 84.9 74.0 35.2 21.3 
1990 85.3 70.5 31.9 ! 7.1 
1997 83.4 68.3 32.4 21.7 


Source: Quinn (1998), p. 21. 
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unattractive). The "clawback" of Social Security benefits 
between ages 65 and 70 because of employment income 
has been reduced from an effective 50% to 33%, and the 
exempt amount has been raised significantly (from 
$13,500 in 1997 to $30,000 by 2002). Further, the delayed 
retirement credit is being increased from 3% per year of 
delay in 1990 to 8% per year in 2010 (8% is close to a full 
actuarial adjustment). Finally, the OASDI "normal retire- 
ment age" (the age at which full benefits are first paid) is 
being raised from age 65 today to age 67 by 2026 (in two 
stages). Thus, Social Security benefits are becoming age 
neutral. This change also sends an important public policy 
message about society's expected age for retirement. 


In the private pension sector, Quinn notes a shift from 
defined benefit plans (which often provide incentives for 
early retirement) to defined contribution plans, which are 
age-neutral. 


All of the above affect labor supply. As to labor de- 
mand, a thriving economy has driven unemployment 
rates to below 5% and has created job demands for older 
workers. Quinn (1998, p. 7) also notes that the new econ- 
omy offers the elderly a wide variety of less arduous jobs. 
Finally, he states that a worker facing two decades of 
healthy life expectancy may prefer labor force activity at 
least part-time. 


Rejda (1999, p. 63) adds the following to the list of 
potential reasons for later retirement: 
• Real wages for many occupational groups have 


declined over time. As a result workers in these occu- 
pations are unable to save enough to retire early. 


• The proportion of larger employers making health 
insurance plans available to retired workers has 
declined. This lack of medical coverage, post- 
retirement, is extremely important in the decision to 
retire. For example, U.S. workers are motivated by the 
health risk to work at least until age 63.5, when they 
become eligible for the 18-month group health benefit 
extension, which takes them to age 65 and Medicare. 


• Most private pensions are not indexed for inflation, 
which means that workers need larger savings to pro- 
vide a consistent standard of living in retirement. 


• Married couples often delay having children until they 
are in their middle or late thirties. This couple may still 
be paying for the children's college expenses until 
after age 50 and cannot afford to retire early. 


• Fewer employers offer the same generous package of 
early retirement benefits that prevailed in the 1980s, 
thus reducing the financial incentive to retire early. 
Almost none of these forces have been replicated in 


Canada, and there is no evidence to date that the effec- 
tive age of retirement in Canada is rising. Thus, Canada 


may have to look to experience in the United States if 
there is ever a conscious public policy decision to 
reverse the trend to earlier retirement and to encourage 
more labor force participation among older workers. As 
a recent Statistics Canada (1996, p. 39) analysis con- 
cluded that 


labour market conditions might favour greater participa- 
tion by the elderly. For instance, the creation of part-time 
jobs provides the elderly with more opportunities for 
paid work. Furthermore, long-term demographic trends 
indicate there may be a shortage of younger labour, and 
thus, an increase in demand for older employees. 


Marshall (1995, p. 64) came to similar conclusions (for 
Canada). 


4. Pension Policy Implications 
The trend to early retirement is well known and well 


documented. However, what may not be so widely 
known is the fact that retirement often occurs more than 
once in the lifetime of a worker. Retirement can be, and 
often is, a multiphased transition. 


There also have been indications in this paper that 
the decision to leave a career job (whether to then go to 
a "bridge" job or retire fully may not matter) is highly 
influenced by the structure and design of the worker's 
pension benefits including social security. If we accept 
that this influence is significant (and the data support 
that contention), then it follows that if we wish to 
change the retirement patterns, we should look to the 
design and structure of pensions and social security 
to send the correct signals and to create the correct 
incentives. 


It is clear that the labor force in Canada and the 
United States cannot continue to grow at the pace that it 
experienced in the 1970s and early 1980s. The entire 
Baby Boom generation is now beyond age 30 and has 
made its way into the labor force. As Baby Boomers 
start to retire (particularly after 2010), it is possible that 
Canada and the United States could face labor short- 
ages, especially in areas requiring skilled workers. If 
that turns out to be true, and all demographic projections 
point in that direction, then one would predict a need 
to create incentives, not for early retirement, but rather 
for later retirement. Continuing with the assumption 
that employers will want to retain skilled older workers, 
then one also could predict that once older workers 
fully understand their new value in the workplace, they 
will respond with increased demands for rewards for 
their services. This could come in the form of enhanced 
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compensation, but it could just as easily come in a 
demand for more flexible pension arrangements. 


What would the trend for later retirement mean for 
the design and administration of employer-sponsored 
pension plans? One would expect that in the normal 
realm of labor economics once the older worker deter- 
mines that he or she is a scarce and valued commodity, 
that person will bargain for arrangements more accept- 
able to them. For example, a worker might ask to be 
allowed to work Tuesday through Thursday and con- 
tribute to the pension plan, but then take every Friday 
and Monday off and draw from their pension benefits 
on those two days. Or, similarly, a worker might sug- 
gest a work year covering the seven months from April 
to October during which the worker would be em- 
ployed full-time and contribute to the pension plan, but 
for the months from November to March the worker 
would be considered "retired" and draw from the pen- 
sion plan. Neither of these arrangements exist today 
and are probably beyond what pension regulations 
would allow in qualified plans, but there is nothing to 
stop them actuarially. 


What is needed is not costlier retirement benefits, but 
more flexible retirement benefits and administration 
that can be tailored to the needs of the individual 
worker. The day of "one size fits all" should be over. 
What is needed are employers and pension plans that 
allow for a longer-term transition from full-time work to 
full-time retirement. Workers should not have to leave 
their primary or career employer to find "bridge jobs." 
They should be able to find bridge jobs where their 
skills are most valuable, and that is within their career 
path. To do otherwise is to deny and waste a huge asset, 
namely, the older worker. 


As indicated by the data reviewed earlier in this 
paper, early retirement is positively correlated with edu- 
cation level. However, return to work (either part-time 
or a bridge job) is also positively correlated with educa- 
tion level. Thus, through early retirement incentives, we 
are encouraging our best workers to leave productive 
careers, even though these workers do not wish to retire 
full-time. This cannot make any sense if we shift to a 
period of skilled labor shortages. 


5. Some Recent Changes 
Pension regulations in Canada lock employees pen- 


sion benefits in until retirement. This discourages partial 
retirement and discourages multiphased retirement. 
However, three provinces, Quebec, Ontario, and New 


Brunswick, have indicated an intention to reconsider the 
locking-in of pension benefits. Quebec has already 
adopted legislation allowing members access to their 
employer-sponsored pension plans to facilitate phased 
retirement. The legislation allows workers aged 55 and 
over who accept reduced work hours to receive an 
annual benefit from their company pension plan (or 
their personal Life Income Fund [LIF] if any) until they 
reach age 65. In cases where company pension plans 
have set an earlier retirement age, this measure can be 
extended to workers aged 50. This benefit offsets the 
reduction in employment earnings. Also, workers are 
allowed to contribute to Social Security (that is, C/QPP) 
on their full imputed salary to ensure that their Social 
Security retirement benefits are not negatively affected. 
The phased retirement must be voluntary and subject to 
an agreement between the employer and the worker to 
be eligible. Note that this does not cost the employer or 
the government anything directly. This is just a more 
flexible arrangement of the benefits the worker would 
have received anyway. 


There are also rules in existence in Canada today that 
prohibit the paying of lump sums out of pension plan 
benefits. The income must be periodic and be paid over 
the lifetime of the recipient. (Note that in the U.S. 
ERISA requires a qualified plan to offer a Joint and Last- 
Survivor Life Annuity as the normal benefit). However, 
if many retirees wish to return to work as self-employed 
individuals, then shouldn't good public policy allow for 
some lump-sum payments in pre-defined situations? 


6. Conclusions 
Through a review of the literature, this paper has indi- 


cated a number of important matters. 
First, retirement is not a one-time, clearly demarcated 


event. Retirement patterns are rich and varied (Quinn 
1997b, p. 14). For a growing percentage of the labor 
force, retirement is a multistaged transition, with a sig- 
nificant proportion of workers holding "bridge" jobs 
between their career jobs and full-time retirement. 


Second, pension policy (including Social Security) 
can have a measurable impact on the decision to retire. 
This is supported most strongly by evidence from the 
United States. However, evidence from Canada, where 
nothing has been done in the public policy arena to stem 
the trend to earlier retirement, and where the trend to 
earlier retirement continues unabated, reinforces the 
hypothesis that pension policy can have a major effect 
on the decision to retire. 
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Third, the trend to early retirement in the United 
States appears to have stopped and may have even 
reversed. Reasons for this seem to be based mostly in 
amended pension benefit rights, including the formulas 
for Social Security benefits. 


If the hypothesis that pension policy can have a sig- 
nificant influence on the decision to retire, and in antic- 
ipation of the significant demographic changes ahead, 
societies must ask whether their current pension pro- 
grams remain appropriate. It is the contention of this 
paper that inducements will be needed to keep older 
workers active longer. As stated, this does not need to 
mean increased costs, it need only require increased 
flexibility. 
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IV 
Wake Up, Sleeping Beauty.. .  and 
You Too, Prince Charming: Issues 


for Baby Boom Retirement 
by Nancy Dailey and Kelly O'Brien 


Abstract 
Retirement security is a false illusion for millions of 


Baby Boom women. Less than 20%, only one out of 
five, Baby Boom women will experience a secure retire- 
ment despite tremendous strides into the workforce. The 
biggest risk to a comfortable retirement is not in making 
bad investment decisions. The real risk is ignorance of 
the new rules of retirement for women (and most likely 
for men, as well). 


The key to a successful retirement for millions of Baby 
Boomers will be their ability to read the clues--some 
obvious, some not so obvious--that are piecing together 
their retirement puzzle. A wave of social, economic, 
and financial forces are shaping the Baby Boom's retire- 
ment destiny. The current macro-level debate about 
retirement confuses and masks the real issues for Baby 
Boom women. Although the nature of retirement for the 
Baby Boom generation has been evolving over the past 
20 years, little or no attention has been given to the impli- 
cations for women's retirement. This paper will highlight 
the social structures that are determining retirement for 
female Baby Boomers. More importantly this paper will 
focus on what can be done to prepare them for old age to 
reflect the shift from shared responsibility (government- 
employer-individual) to individual responsibility for 
retirement security. 


Baby Boomers will be the first generation to join their 
parents in retirement, a historic first. What is at issue is 
whether or not they will ride the wave of retirement secu- 
rity enjoyed by their parents by taking action and indi- 
vidual responsibility for planning and savings, or 
whether they will get swallowed into poverty in old age. 


Introduction 
The current undifferentiated, male-dominated model of 


retirement is based on a linear design that assumes a sim- 
ple cause-and-effect relationship between work and 
retirement (Dailey 1998). There is no reliable blueprint 
for retirement for Baby Boomers: Their retirement is a 
"work in progress" negotiating the social, economic, and 
financial changes--divorce, married working women, 
dual incomes, defined contribution plans--that have 
occurred in the latter half of the twentieth century. What is 
needed to understand the future of retirement is a heuris- 
tic device that addresses the complexity of the processes 
that are now forming the retirement experience for Baby 
Boom women and men. This paper attempts to expose the 
variables that are driving Baby Boom women's retire- 
ment. It will also offer solutions for policy makers and 
corporations in their journey to prepare for the retirement 
of the largest, best-educated generation ever. 


Life in retirement for Baby Boom women (and most 
likely men) will not be like that for today's retirees. The 
new retirement rules for women (and most likely men 
also) are shaped by their demographic profiles, with 
savings equally ranked along with work, marital, educa- 
tional, and family status as predictors of retirement 
security. For Baby Boom women, "demography is des- 
tiny" (Easterlin 1987). Demographic makeup is the best 
predictor for determining retirement security for Baby 
Boom women. 


Women's struggles to shed the dependency roles of the 
past through workforce participation and reduced or 
delayed childbearing have not lead to independence. 
Increased divorce rates and single parenthood have 
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cemented women's role as caregivers. Permanent, life- 
long employment has in no way diminished this role. At 
the same time this cohort of women has created new 
financial and social conditions that set the stage for Baby 
Boom retirement. Like the need for dual incomes today, 
there will be a need for dual retirement incomes in the 
future. Financial interdependence will be the reality of 
retirement for Baby Boomers. Baby Boom women's hus- 
bands will need their spouses' retirement income just as 
much as women will need men's retirement income. 


The policy implications regarding Baby Boomers' 
retirement are becoming clearer at both the societal and 
corporate levels. Old age, aging, and retirement are 
women's issues. Policy makers and social scientists 
alike need to use the filter of Baby Boom women's life 
course to frame future research and policy development 
regarding retirement in the twenty-first century. The 
compelling question for policy and corporate leaders 
should not only be "How will baby boom retirement be 
funded?" Rather, an equally critical question is how will 
Baby Boom women and men wake up to the reality that 
they are now individually responsible for planning and 
saving for their retirement? The sturdy "three-legged 
stool" of retirement (Social Security, pension income, 
and personal assets) that has come to represent their 
parents' experience has been transformed into the pre- 
carious "Baby Boom tripod" with each leg angled at dif- 
ferent heights, creating a very insecure, unfocused view 
of the future. It is imperative that future retirees, espe- 
cially women, wake up to this new reality. 


Whatever methodology is adopted to "wake up," Baby 
Boomers, it must be rooted in sound adult learning prin- 
ciples. To wake up a generation, to raise consciousness, 
to move people to action, they must want to learn about 
their retirement. Glass and Kilpatrick (1998) stress that 
the clock is ticking for working women. However, scare 
tactics alone will not be effective. The gap of knowledge 
among women in understanding the economic and psy- 
chological factors that impact their investment decisions 
must be addressed if women want to avoid poverty in old 
age. Adult learning theory can have a profound impact on 
the success of any effort to sound the warning bells and 
stimulate action for the Baby Boom generation. 


Methodology 
The focus of this paper is "Baby Boom" women, 


women born between 1946 and 1964. Although retire- 
ment studies dedicated to women are fraught with 
methodological and data problems (Dailey 1998), a look 


at existing empirical data about these women reveals the 
variables that are shaping their retirement. Secondary 
data sources such as census data, unpublished tabula- 
tions, and statistics from the Bureau of Labor Statistics 
taken from the 1990 Current Population Survey and lit- 
erature on working women are the research foundation. 
The year 1990 was selected as the benchmark year to 
compare and contrast Baby Boom women with current 
retirees and with Baby Boom men. Because of how cen- 
sus statistics are compiled and reported, 1990 is the first 
interval when all Baby Boom women fit into two dis- 
creet age groups: 25-34 years of age and 35-44 years of 
age (Dailey 1998). 


To address the policy implications and solutions, 
qualititative research on "andragogy" or adult learning 
theory will be discussed. A look at the applications of 
adult learning will also be given. 


The Baby Boom's Right to 
Retirement 


Baby Boom women have been the vanguard for 
change in every facet of social life over the past 30 years. 
They have changed the landscape of the labor force and 
will change the institution of retirement, as we know it 
today. What do we know about this cohort of women? 
• Most all (85%) are or will be mothers; Baby Boom 


women have opted to have children, even when know- 
ing they may be the sole provider of those children 


• Most all (83%) are or have been married 
• About one-third are single or divorced, while the 


balance of female boomers have stayed married or 
remarried 


• Almost all (80%) work outside the home 
• Nine out of ten are high school graduates, and nearly 


one-fourth are college-educated 
• Two-thirds have worked part-time at some point in 


their career. 
In spite of spending nearly 30 years in the paid labor 


force (Table 1), the majority of Baby Boom women will 
not have earned the "right to retire." Retirement is earned 
based on the number of years spent in the paid workforce. 
Any interruptions to the time spent earning income 
impacts the resources saved for retirement. For Baby 
Boom women the biggest interruption has been mother- 
hood--even for a generation that has chosen to work 
throughout adulthood. The current structure of the Social 
Security system and private pensions penalize temporary 
gaps in employment (due to either part-time employ- 
ment or a complete withdrawal from the workforce). It 
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TABLE 1 


W O R K  L I F E  EXPECTANCY 


FOR MEN AND WOMEN 
(IN YEARS) 


Year Men Women 


1960 41.1 20.1 
1970 37.8 22.3 
1980 38.8 29.4 


Source: 1990 Statistical Abstract. Washington, 
D.C.: U.S Department of Commerce. 


is this dynamic that basically seals a woman ' s  retire- 
ment fate. 


Work outside the home is the norm for Baby Boom 
women. However, Baby Boom women's  work patterns, 
while moving closer to the male model, remain substan- 
tially different from Baby Boom men. Table 2 illustrates 
this difference. The lesson women have learned is that 
children negatively impact  their employment .  What  
may come back to haunt women is that while part-time, 


part-year work may solve family-work pressures in their 
early and adult years, it will most likely create or exacer- 
bate problems for them in old age. 


Not only will Baby Boom women work fewer years 
than their male counterparts, they will work in occupa- 
tions that pay less and have less access to pension cover- 
age. Baby Boom men are well represented in jobs that 
offer occupational and financial advancement. These jobs 
are found in the managerial and professional specialities, 
in precision production, and as operators and fabricators. 
Only 41% of Baby Boom women can be found in these 
occupations, while 68% of Baby Boom men are repre- 
sented (Table 3). A relatively small portion of Baby 
Boom women are found in high-skill, high-paying jobs. 


Reflecting on the social meaning of retirement helps 
to clarify why Baby Boom women may be in financial 
jeopardy as they approach old age. Retirement is an 
"earned" benefit; it is an entitlement based on the con- 
cept that hard work during early and middle adult years 
will produce a comfortable life and freedom from paid 
work. This notion of "earned" is critical to understand- 
ing why Baby Boom women will not be as entitled as 


TABLE 2 


WORK EXPERIENCE OF BABY BOOM MEN AND WOMEN BY 
EMPLOYMENT AND AGE, 1990 


Baby Boom Women Baby Boom Men 


"Late" "Early" "Late" "Early" 
Work Experience a (Age 25-34) (Age 35 A.A.) (Age 25-34) (Age 35--44) 


Percent of total who worked 73.6 76.5 94.2 94.4 
Percent of Total who worked: 


Full-time 77.6 75.6 93.0 95.0 
Part-time 22.4 24.4 7.0 5.0 


Percent of Total who: 
Worked full year in 1990 b 66.2 70.7 76.6 82.4 


Full-time 56.9 59.2 73.7 80.3 
Part-time 9.3 11.5 2.9 2.1 


Worked part year in 1990 c 
Full-time 20.7 16.4 19.3 14.7 


40-49 weeks 7.8 7.3 9.3 6.6 
27-39 weeks 4.8 3.7 4.5 3.8 
1-26 weeks 8.1 5.4 5.5 4.3 


Part-time 13.0 12.9 4.0 2.8 
40-49 weeks 3.1 3.7 1.4 0.7 
27-39 weeks 2.8 3.1 0.8 0.7 
1-26 weeks 7.1 6.1 1.8 1.4 


aFull-time is defined as 35 hours a week or more. Part-time is less than 35 hours. 
bFifty to 52 weeks. 
c One to 49 hours. 
Source: U.S. Department of Labor, Bureau of Labor Statistics, unpublished tabulations from the Current 


Population Survey, 1990; Howard V. Hayghe and Suzanne M. Bianchi, "Married Mothers' Work 
Patterns: The Job-Family Compromise," Monthly Labor Review (June 1994) 24-30. 
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TABLE 3 


EMPLOYMENT OF BABY BOOM MEN AND WOMEN BY MAJOR OCCUPATIONAL GROUP, 1990 


Total No. 
Baby Boomers 


Employed 
Occupation (1,000) Total No. 


Total Baby Boomers Employed 


Female Male Boomers 


Percentage Percentage 
of Total Total No. of Total 


Managerial and professional specialty 18,429 
Executive, administrative, and managerial 8,685 
Professional specialty 9,743 


Technical, sales, and administrative support 19,487 
Technicians and related support 2,549 
Sales 6,887 
Administrative support, including clerical 10,051 


Service 7,298 
Private household 246 
Protective service 1,164 
Service, except private household or protective 5,887 


Precision production, craft, and repair 8, ! 19 
Operators, fabricators, and laborers 9,524 


Machine operators, assemblers, inspectors 4,539 
Transportation and material moving 2,754 
Handlers, equipment cleaners, helpers, laborers 2,231 


Farming, forestry, and fishing 1,5 ! 7 
Total 64,373 


8,794 13.7 9,635 15.0 
3,675 5.7 5,010 7.9 
5,119 8.0 4,624 7.1 


12,473 19.4 7,014 10.9 
1,278 2.0 1,271 2.0 
3.097 4.8 3,790 5.9 
8,097 12.6 1,954 3.0 
4,407 6.8 2,891 4.4 


237 0.4 9 .01 
170 0.2 994 1.5 


4,000 6.2 1,887 2.9 
679 1.1 7,440 l 1.6 


2,456 3.8 7,068 11.0 
1,756 2.7 2,783 4.3 


256 0.4 2,498 3.9 
445 0.7 1,786 2.8 
258 0.4 1,259 1.9 


29,066 45.2 35,307 54.8 


Source: U.S. Department of Labor, Bureau of Labor Statistics, unpublished tabulations from the Current Population Surve3; annual averages, 
1990. U.S. Department of Labor, Women's Bureau, 1993. Handbook on Women Workers: Trends & Issues, 1994. 


their male counterparts. The primary reason for this 
is the social-contextual differences in Baby Boom 
women 's  work-life experiences and their labor force 
participation patterns. Baby Boom women's  labor force 
participation patterns make them vulnerable to eco- 
nomic losses associated with retirement (Hatch and 
Thompson 1992). This is further compounded by the 
fact that Baby Boom women ' s  attachment to their 
spouses'  earnings has eroded, primarily because of 
divorce. Unless the notion of "earned" is changed, Baby 
Boom women will not be as entitled to retirement bene- 
fits as Baby Boom men. 


The bottom line for Baby Boom women is that only 
4 out of  10 women will earn Social Security benefits 
based on their own work record (Figure 1). This means 
that for most Baby Boom women, their spousal benefit 
will be higher than their retired worker benefits. Why, 
when Baby Boom women will work most of their adult 
lives, will the majority of them earn more claiming 
spousal benefits? It is a function of total years of employ- 
ment, occupational differences, and variations in hours of 
work intersecting with the provisions of Social Security. 
Current Social Security Administration projections vali- 
date the continued rise in dually entitled benefits for 
working women (Social Security Administration 1997). 


FIGURE 1 
WOMEN W I L L  SPEND MO RE YEARS 


IN THE LABOR FORCE, BUT MANY 
W I L L  STILL BE " Z E R O E D "  OUT 
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Source: Urban Institute, Earnings Sharing in Social Security: A Model/or Reform. 
Washington, D.C.: Center for Women PoLicy Studies, 1988, p. 21. 


Baby Boom women will be quite surprised to learn 
that they will not be "as entitled" to retirement as Baby 
Boom men. However, the current model of  retirement 
may not serve Baby Boom men well either. The lack of 
research and study of women's  retirement is generally 
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acknowledged among policy makers and social scien- 
tists, but study of  Baby Boom m e n ' s  ret i rement  is 
equally ignored. The economic  and social changes 
(including increased longevity for men) over the past 
half century may prove too great a burden for the cur- 
rent male model of  retirement. As with dual incomes 
today, Baby Boom men most likely will find that they 
are just as reliant on their spouses'  retirement income 
as women a re - - a l l  the more reason why both Baby 
Boom women and men should heed the wake-up call 
about their retirement future. 


Key Predictors of Baby Boom 
Women's Retirement 


Despite the strides Baby Boom women have made, 
they still earn less than men, have less access to pension 
coverage, have more difficulty saving, carry the care-giv- 
ing burden for children and the elderly, and can expect to 
outlive their spouses by 10 to 15 years. All of these fac- 
tors add up to the fact that Baby Boom women are at a 


financial disadvantage as they approach retirement. The 
traditional sources of  retirement for Baby Boom 
women--Socia l  Security, employer pensions, and per- 
sonal savings--for  most will be insufficient. As Table 4 
indicates, Baby Boomers who are married and college 
educated with high incomes will be the group most likely 
to have access to all three retirement sources; those least 
likely will be single females with a high school education 
or less who are poor or near poor (Dailey 1998). 


Just about all Baby Boomers  (98%) will receive 
Social Security benefits (AARP 1994). Since Baby 
Boom women will work about ten years less than men, it 
is surmised that they will earn far less in Social Security 
benefits in retirement. Baby Boom women will also earn 
pension income at their retirement. Unfortunately pen- 
sion coverage rates reveal very little about pension 
receipt for female Baby Boomers  primarily because 
many women may be covered but are not participating in 
their employer 's  retirement savings plans. According to 
the U.S. Department of  Labor, in 1993, 33% of all full- 
time women workers were eligible to contribute to a 
401(k) plan, but only 20% did. 


TABLE 4 
CHARACTERISTICS OF BABY BOOMERS BY 


NUMBER OF SOURCES OF INCOME FROM SOCIAL 
SECURITY, PENSIONS, AND ASSETS IN 2 0 3 0  


Characteristics 


Boomers Boomers Boomers 
with Three with Two with One 


Sources Sources Source 


Total Baby Boom 73.7% 22.9% 3.4% 
Gender 


Male 77.7 20.0 2.3 
Female 70.3 25.3 4.2 


Marital status 
Married 82.8 16.2 1.0 
Single 61.4 31.8 6.5 
Widowed 69.4 26.1 4.6 


Education level 
Less than high school 69.8 25.3 4.6 
High school graduate 70.9 24.5 4.6 
Some college 74.9 22.1 2.7 
College graduate 78.1 20.2 1.6 


Economic status 
Poor or near poor 29.5 50.7 19.4 
Moderate income 58.3 36.2 5.6 
Moderate to high income 78.7 20.1 0.7 
High income 86.7 12.5 0.7 


Note: Totals may not always add to 100% because some Baby Boomers in dif- 
ferent groups will have no income from any of these three sources in 2030. 


Source: American Association of Retired Persons. Adapted from Aging Baby 
Boomers: How Secure Is Their Economic Future ? Washington, D.C., 1994. 
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Numerous barriers for pension receipt exist for 
Baby Boom women: low wages, vesting schedules 
(vis-a-vis women's work patterns), part-time work, 
size of employer, and educational attainment. Most 
women work for small- and medium-sized firms who 
often do not offer retirement benefits. This is evidenced by 
the fact that in the early 1990s nearly half of all employed 
women worked for employers who did not provide pen- 
sion plans (Rix 1993). Women most attached to the labor 
market are those most likely to locate a job with a pension 
(Even and Macpherson 1994). Baby Boom women who 
can expect to receive a pension will have five or more 
years of college, work for large-sized companies (more 
than 500 employees), and make $40,000 or more per year 
(Dailey 1998). In 1990 only 13.7% of Baby Boom women 
were employed in high-paying occupations (managerial 
and professional jobs; see Table 3). 


Finally, personal or asset income, the third leg of the 
retirement stool intended to be the "safety net," is not in 
any better shape for Baby Boom women. Asset income, 
or personal savings, is the biggest unknown in the retire- 
ment income equation, especially for women. Baby 
Boom women's ability to save has been compromised 
by their commitment to motherhood, the rise in divorce, 
and their occupational lives. 


A Baby Boom woman's role choices, decisions, and 
relationships accumulated over a lifetime will deter- 
mine her retirement security. Less than 20% of Baby 
Boom women have the four key predictors for a secure 
retirement (Dailey 1998). Who are those fortunate few? 
• Women with a full-time job who also participate in 


their employer' s retirement plan 
• Women who have a college degree 
• Women who own or are buying their own home 
• Women who are married and plan to stay married. 
Yet even these women may face economic jeopardy, 
since risk factors such as divorce or loss of a job could 
reduce their future prospects. Marriage, education, 
occupation, and home ownership are the variables that 
best predict the future for Baby Boom women. 
Possession of all four variables indicates high retirement 
security; absence of any one of these variables increases 
risk of poverty in old age. 


The New Rules of Retirement 
for Women (and Men, Too!) 


It is now time for Baby Boom women to think about 
their old age and learn the new rules for retirement. 


Baby Boom women cannot afford to be passive partici- 
pants in the creation of their retirement destiny. If they 
do not take charge of their future now, many risk 
poverty in old age. Baby Boom women need to be 
informed about what they can realistically expect in 
their old age, and they need to act on their own behalf to 
secure their retirement. 


Presently savings alone should not be women's sole 
concern for retirement. Women's primary focus needs to 
be on avoiding and/or managing the 4D's and the Big C: 
divorce, downsizing, disability, death, and caregiving-- 
derailers for work and savings accumulation. The ten- 
sion Baby Boom women have experienced their entire 
adult lives between labor, leisure, and caregiving will 
prove only more stressful as this generation approaches 
retirement age. Even for those women who say they will 
"just keep working" well into their older years, the real- 
ity is that women are still very much the caregivers in our 
society. Caregiving responsibilities (time spent provid- 
ing or facilitating care) or expenses for older or less able 
family members could derail the plans of even the most 
well-intentioned career woman. 


The rules for retirement savings are clearly different 
for women. The new retirement rules for women are 
shaped not by the traditional, male-dominated linear 
model currently framing assumptions about their retire- 
ment future. The new rules have been evolving for the 
past 20 years and can be viewed only through a more 
heuristic device that factors in the complexity of the 
processes impacting women's work and life choices. A 
shift away from the simple cause-and-effect model of 
retirement to one that incorporates women's life events 
will more clearly explain this generation's retirement 
destiny. Baby Boom women, as they move toward 
retirement, face a host of retirement risk factors: 
divorce, downsizing (of self or spouse), disability (of 
self, spouse, or family member), or death (of spouse or 
family member). Effects of these risk factors are dimin- 
ished long-term savings (divorce) or loss of income due 
to loss of job (downsizing) or increased caregiving 
responsibilities (due to disability or death). How Baby 
Boom women plan for and manage these life events 
will determine retirement security, even for the fortu- 
nate few, the 20% who possess all the predictors of 
secure retirement. Baby Boom women's retirement pic- 
ture needs to be framed within the context of their 
MoneyLife TM. A woman's MoneyLife is the intersec- 
tion of her work, family, education, marriage, and money 
status. It is her MoneyLife that creates her retirement 
destiny, not just her savings. 
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Rule No. 1: Take a MoneyLife 
Approach to Retirement Planning, 
Don't Just Focus on Savings 


Baby Boom women's retirement will be the culmi- 
nation of their life choices. Their demographic profile 
or demographicDNA TM best diagnoses women's 
MoneyLife. A woman's demographicDNA can be 
likened to her vital signs (blood pressure, pulse, weight, 
etc.), which help detect physical well-being. A woman's 
vital personal statistics, her demographicDNA, is a 
snapshot of her financial and retirement health. Figure 2 
is an example of a woman's demographicDNA. From 
this perspective, savings and money rank proportion- 
ately to work, marital, educational, and family status as 
predictors of retirement security. This model allows a 
woman to more accurately predict what she must do to 
ensure her retirement security. 


Baby Boom women, as a cohort group, will face the 
same retirement rules. However, the diversity of these 
women, just like with their genetic DNA makeup, 
makes it imperative that every Baby Boom woman take 
personal responsibility for her retirement. By examining 
her demographicDNA a woman can then evaluate her 
financial health from a MoneyLife lens, not strictly a 
financial filter, which can skew her view of the future 
and give a false sense of security. 


FIGURE 2 
BABY BOOM WOMEN'S MONEYLIFE T M  


Work ~ Education 
I I  Family ~-~ Marriage 
[ ]  Money 


Source: N. Dailey When Baby Boom Women Retire. Westport, Conn.: 
Praeger, 1998. 


Rule No. 2: Continue to Invest in 
Education and Build Job Skills 


Women with college degrees will work longer, retire 
later, and have a more secure retirement (Dailey 1998). 
This is a function of occupation and job tenure. These 
women will have more options to continue working as 
they age. Baby Boom women need to invest in their 
human capital, not just their portfolios. 


Rule No. 3: Seek Jobs That Offer 
Pension Plans and Work Full-Time 


As discussed earlier, the majority of Baby Boom 
women are not participating in employer pension plans 
because of either lack of access, money, or knowledge. 
Women need to search out employers that offer pension 
plans. This also means women must commit to working 
full-time. In addition, women need to obtain disability 
insurance and ensure that their spouses carry similar 
coverage. 


Rule No. 4: Negotiate Caregiving 
Responsibilities 


Baby Boom women's massive entry into the labor 
market has in no way diminished their role as America's 
caregivers. This implicit social contract will continue for 
women, shifting from child care to elder care. By 2030, 
when all Baby Boomers will be 65+, they will represent 
20% of the population--70 million strong (and frail!). 
Unless a Baby Boom woman can pay someone else, she 
will be asked to leave or reduce her labor force participa- 
tion to be a caregiver or care provider, just when she needs 
to be working to save for her own retirement. Nearly 
95% of elder care is provided by the American "family," 
in other words, by wives, daughters, nieces, sisters, 
and daughters-in-law. A 1997 survey by the National 
Alliance for Caregiving and the American Association of 
Retirement Persons (NAC/AARP) reported that 49% of all 
caregivers were forced to adjust their daily work, including 
going to work late, leaving early, or taking time off dur- 
ing the day (Braus 1998). Although both men and women 
are involved in elder care, the division of labor is clear. 
Men tend to provide financial help, while women provide 
hands-on care. The result is men's employment contin- 
ues, uninterrupted, while women often leave paid labor to 
care for an elderly relative. This social norm will continue. 
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The only realistic option for Baby Boom women is to 
negotiate caregiving within the entire family, for chil- 
dren, parents, grandparents, aunts, uncles, siblings, and 
themselves. Otherwise, social norms will dictate that they 
accommodate their paid work schedules to assume the 
role of caregiver. 


Rule No. 5: Learn to Manage Money 
and Investments 


The best-educated generation ever is functionally illit- 
erate when it comes to personal finance (Cutler and 
Devlin 1996; Krysty 1995). Women, in general, tend not 
to think about retirement (Feuerbach and Erdwins 1994). 
Some experts offer a psychosocial explanation for 
women's reluctance to plan for their old age. They argue 
that a lingering attachment to the "Prince Charming" 
fable (that they will be "cared for" in old age), coupled 
with a fear of growing old, causes women not to aggres- 
sively plan for their retirement. Others argue that the lack 
of financial resources (due to a lifetime of inferior earn- 
ings) necessary for meaningful planning is the culprit. 
Despite the obstacles, financial or psychosocial, if Baby 
Boom women want some control over their financial 
future, they will need to be actively engaged in the plan- 
ning and preparation of their retirement years. The shift 
from institutional to personal responsibility for retire- 
ment makes financial literacy critical for both Baby 
Boom women and men. 


Rule No. 6: Stay or Get Married. If 
Single, Take Steps to Ensure You Have 
Adequate "Safety Nets" in Place to 
Replace the Financial, Insurance, 
Caregiving, and Retirement Support 
Otherwise Accessible through Marriage 


Married Baby Boom women and men are the least 
likely to be in or near poverty in retirement. As difficult as 
it may be for many women to believe, the best insurance 
policy for Baby Boom women is to stay married (Dailey 
1998). Marriage is an economic institution embedded in 
our social structure. Presently, Baby Boom women, even 
the most committed women workers, will need to rely 
on the resources of their spouses during retirement. 
One author (Logue 1991) succinctly summarized the 
precariousness of many women's economic situation: 


"They may be one husband away from poverty." Female 
boomers have improved their social status, but one gener- 
ation will not radically change the social structure, the 
nature of work or the nature of retirement for women. 


Baby Boom women have been the vanguard for 
change in every facet of social life over the past 30 years. 
Life in retirement for this cohort will not be like that for 
today's retirees. The blueprint for retirement for Baby 
Boom women has been and is being crafted as this 
cohort makes life choices and decisions; to marry, 
divorce, have children, work full- or part-time, invest in 
their human capital, be caregivers. The mantra for Baby 
Boom women should be "Think beyond savings and act 
now!" The rules for retirement savings are clearly dif- 
ferent for women. The new retirement rules for women 
(and most likely for men, as well) are shaped by their 
MoneyLife situation. All variables need to be factored 
into the retirement equation so that women (and men) 
can take control of their retirement destiny. 


Implications for Social Policy, 
Corporate Policy, and Future 
Research 


Discourse is slowly unfolding a new dimension to 
the polarized debate (between the doomsayers and the 
gradual adjustment advocates) about the future of Baby 
Boomers' retirement. Over the last few years researchers, 
policy makers, and the media have focused on the ques- 
tion. "Will Baby Boomers be financially prepared for 
retirement?" As the future remains hazy, this discussion 
is now expanding to address whether they possess the 
financial literacy required to ensure adequate retirement 
savings. The answer, to date, appears to be no (Farkas and 
Johnson 1994; Merrill Lynch 1993). The new eco- 
nomic reality has made individual responsibility for 
retirement savings a social fact for Baby Boomers. The 
wild card, therefore, is whether or not they can be edu- 
cated to develop investment, insurance, savings and 
spending strategies that will help them achieve financial 
well-being in retirement (Cutler and Devlin 1996), in 
other words, financial literacy. 


Various studies show that there is a growing collec- 
tive consciousness among Baby Boomers of the individ- 
ual's responsibility for retirement security (Glass and 
Kilpatrick 1998). The challenge will be to quickly move 
this generation from awareness to action, especially for 
Baby Boom women. A national study done by Public 
Agenda identified six barriers to saving for retirement 
(Farkas and Johnson 1994): 
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1. Retirement not being a priority for most Americans 
2. Earnings not adequate for saving 
3. Lack of awareness of amount of money needed for 


retirement 
4. Resistance to doing without luxuries and nonessen- 


tials to save for retirement 
5. Personality factors 
6. Fear of risky investments. 


Baby Boomers cannot be frightened into becoming 
financially literate. Doomsayers have been trying to 
scare them into waking up, but to no avail. The job of 
researchers, policy makers, and employers is becoming 
quite clear. The current and near future challenge will be 
to educate Baby Boomers in financial literacy. Whether it 
is policy makers promoting retirement savings, financial 
services selling investment products and services, or 
CEOs encouraging 401 (k) participation, the methodology 
must shift from thinking of the Baby Boomer as a passive 
recipient of information and knowledge, to the use of 
learning strategies that stimulate discovery and owner- 
ship on behalf of the learner. This is particularly critical 
for Baby Boom women, who have a track record of very 
conservative investing, reaping them lower long-term 
returns (Hayes and Kelly 1998). 


The Profit Sharing/401 (k) Council of America 's  
1998 Annual Survey of Profit Sharing and 401 (k) Plans 
reports that investment education is alive and well in 
corporate America. Companies continue to provide 
individuals with numerous tools for investment educa- 
tion. The most frequent are print materials (93%), com- 
puter modeling software (29%), and internet/intranet 
tools (24.9%). In group meetings companies use print 
materials (82.5%), slides and transparencies (70.7%), 
and videos (49.5%). While companies continue to pro- 
vide access to financial education, it appears to have lit- 
tle impact on Baby Boom women 's  investment and 
retirement savings behavior. The root cause for this may 
be a function of the traditional pedagogical methods and 
tools that are used that do not engage or move women to 
increase their financial knowledge or take action on 
what they learn. The reasons why may become clearer 
after a brief examination of  adult learning principles and 
current theory on women as learners. 


The body of knowledge known as "andragogy" or 
adult learning developed during the last third of this 
century (Knowles 1990). In contrast to pedagogy, the 
teaching of children, andragogy offers principles that 
address the psychology of adult learning. The follow- 
ing are the basic adult learning principles that should 
shape financial literacy programs for the baby boom 
generation: 


Principle: 
Explanation: 


Principle: 


Explanation: 


Principle: 


Explanation: 


Principle: 
Explanation: 


Principle: 


Explanation: 


Principle: 


Adults tend to be goal-oriented. 
Adults look for relevance; they are usually 
more interested in practical application 
than theoretical discourse. Adults want to 
apply what they have learned. 


Adults have past learning experiences-- 
positive and negative. 
As a person matures, he or she gains a 
great deal of experience, which makes him 
or her an important resource. While chil- 
dren identify themselves mostly in terms 
of external definers--relationships to par- 
ents or siblings, where they live, what 
school they attend--adults increasingly 
define themselves by their experience. 
Adults need to have prior experience 
acknowledged, since their self-esteem is 
on the line in a new situation. They also 
use past experiences, including "baggage" 
from previously negative learning experi- 
ences, as a platform for new learning. New 
information must therefore fit into their 
pre-existing framework of understanding. 


Adults learn by being actively involved 
and learn in different ways. 
Adults learn through active engagement 
on a subject, not passive receipt of informa- 
tion. They learn best by participating in 
activities, discussion, reading, experimenta- 
tion, reflection, and discovery, not by being 
talked at or lectured. In addition, adults 
have different learning preferences, includ- 
ing visual, auditory, kinesthetic-tactile, cog- 
nitive, emotional, and intuitive styles. 


Adults are self-directed. 
As people mature, their self-concept moves 
from one of dependency to increasing self- 
direction. Adults have a deep need to feel 
control over their lives and be responsible 
for the decisions they make. They need to be 
quickly shown that "learner" and "depend- 
ent" are not synonymous. 


Adults have a task-centered or problem- 
centered approach to learning. 
For children learning is more centered 
around subject matter, such as reading or 
mathematics. With adults learning should 
be organized around real-life tasks such as 
"How to determine your net worth" or 
"How to select an investment advisor." 


Adults have a need to know "What's in it 
for me?" (the WIIFM factor). 
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Explanation: Ultimately, adults can decide whether or 
not they are going to learn. Adults are 
more likely to make a voluntary commit- 
ment to learn when they experience a real 
need to know. Saying "Just do it" to an 
adult, without explaining "what's in it for 
him or her," will not move adults to learn. 
A consultative sales approach, revealing 
the benefits and features of the message, 
is much more effective with adults. 


Successful financial literacy programs will integrate 
these principles with knowledge sharing about financial 
planning. Even more challenging than waking up an 
entire generation to the dangers of smoking and seat belt 
safety, mobilizing Baby Boomers to plan for retirement is 
a daunting task. Baby Boomers grew up with parents 
whose financial status improved steadily each year. As 
children they were better housed, fed, clothed, and edu- 
cated than any previous generation. As adults they 
watched as their parents and grandparents moved into 
retirement at earlier and earlier ages with a sense of enti- 
tlement or the "right" to retirement (Dailey 1998). As 
older adults the WIIFM factor is the discovery that 
they will need to secure the right to retirement through 
their own efforts at retirement planning and savings. 
Policy makers, researchers, and employers need to cre- 
ate opportunities for Baby Boomers to discover their 
MoneyLife situation and to build financial literacy in a 
manner that employs adult learning methodologies. 
Furthermore, accommodation for women as learners 
needs to be made. 


Politics and biology aside, there are distinctions in 
how women approach learning and in what motivates 
(or demotivates) them do so. The traditional educational 
model based on competition, debate, and disbelief is not 
appropriate for women learners. Women's learning 
tends to be more internally oriented, involving reflec- 
tive learning (O'Brien 1997). Women learn best when 
involved within the context of life experience. This 
approach fosters trust in their intuition, which enhances 
their ability to engage in critical reflection (Loughlin 
and Mott 1992). Women's learning is best accom- 
plished by applying adult learning principles. This is an 
especially important point when teaching women how 
to manage and invest money. Trust in themselves and 
their financial knowledge will allow them to take more 
risk in investments. 


In some ways women as learners of financial literacy 
may be at a slight advantage. The paradox of leaming is 
that it is simultaneously an empowering, yet fragile 
process. The highest levels of cognitive development 


require an understanding that truth is relative and com- 
prised of multiple "right answers." However, to reach 
that level of functioning, one must first consciously 
acknowledge "incompetence." This places the learner 
in a vulnerable position, especially when viewing the 
world through a competitive lens. In that regard women 
may be more open to learning about financial planning 
than their male counterparts (O'Brien 1997). 


The future of retirement for the Baby Boom genera- 
tion holds both challenges and opportunities. Baby 
Boom women will be the first generation of women 
to have the option of defining their own retirement. 
However, the rules of retirement for Baby Boom 
women are shaping their financial destiny right now. 
More than 32 million women may be at jeopardy in 
their old age if they don't wake up and take personal 
responsibility for retirement planning. Personal owner- 
ship for retirement savings and a willingness to learn 
are the keys to ensuring this generation's retirement 
security. Therefore, it behooves social and corporate 
policy makers to reconstruct (utilizing leamer-friendly 
methodologies) and invest in pre-retirement education 
for the Baby Boom generation. John Glenn's recent 
space shuttle mission taught America that an old dog 
can most certainly learn new tricks. Out of necessity, 
Baby Boomers will wake up and embark on their own 
mission toward retirement. The question is, will they do 
it in time? 
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Mandatory Annuity Design: 
A Preliminary Study 


by Suzanne Doyle and John Piggott 


Abstract 
This paper offers a preliminary exploration of the 


implications of alternative mandatory annuity designs in 
a privatized Social Security environment. We assume a 
retirement policy framework in which mandatory defined 
contribution accumulations are paid out at retirement, and 
regulations over retirement income streams must be sep- 
arately stipulated. A means-tested social welfare safety 
net is assumed. This structure schematically represents 
the broad contours of retirement provision policy in 
Australia. 


The insurance coverage and payout profiles of several 
different annuity products are considered. Numerical 
simulation of annuity payouts for a 65-year-old male is 
used to gain insight into their implications for social 
welfare benefits and the potential ranking of alternative 
products by the retiree. Results indicate that while a 
"standard" actuarially fair life annuity is likely to score 
well from both individual and social perspectives, prod- 
ucts that offer only partial insurance against the major 
retirement risks--longevity risk, investment risk, and 
inflation risk--may dominate. There are, therefore, 
likely to be advantages in allowing some flexibility in 
mandatory annuity design. 


1. Introduction 
This paper explores the appropriate development of 


policy toward mandatory retirement income streams in a 
privatized retirement policy environment. Privatization 
of Social Security is under active consideration in the 
U.S., and reforms of this type are already well estab- 
lished in several countries, including Switzerland, 


Chile, and Australia. 1 The retirement policies operating 
in these countries all entail private-sector management 
of mandatory second pillar retirement accumulations. 
These are mainly of the defined contribution (DC) or 
accumulation type. 


The associated payout profiles in these three coun- 
tries, however, have thus far been conditioned more by 
the pre-reform retirement policy status quo than by dis- 
passionate consideration of sensible policy design. Yet it 
is the retirement phase in which many of the financial 
risks associated with the elderly, which cannot be ade- 
quately insured against in an unregulated private mar- 
ket, are confronted. It is these, more than any other 
considerations, that underpin the economic case for cen- 
tral intervention in retirement provision in the first place. 


Adverse selection in the voluntary annuities market, 
prudential considerations, and the implications of inter- 
actions between annuity payouts and first-pillar-type 
social welfare all suggest that privately administered 
retirement provision will require a policy position on the 
nature of retirement benefits. Under mandated, privately 
administered, defined contribution plans, regulations 
and employer obligations associated with the accumula- 
tion phase typically expire at retirement, and payout reg- 
ulations must be separately stipulated. Throughout this 
paper we assume this arrangement will prevail. 


Insurance against retirement risks, however, whether 
provided by governments or privately, is expensive, 
and successful policy design must be sensitive to these 
costs, and responsive to the subtle trade-offs between 
insurance and expected income that they imply. Although 


ISeveral other Latin American countries, including Argentina, 
Peru, and Mexico, are introducing retirement policies of 
this kind. 
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our results are very preliminary, they suggest that regu- 
lations stipulating partial insurance may lead to social 
outcomes that are superior to those generated by a rigid 
full insurance regime. 


We begin in Section 2 by suggesting criteria for retire- 
ment income policy design for policy paradigms that rely 
on mandatory second pillar accumulations. Section 3 
outlines the approaches to payout policy adopted in the 
three exemplar countries, while Section 4 discusses the 
implications of adverse selection. Section 5 considers 
the relative merits of alternative retirement income 
designs. In Section 6 we report illustrative numerical 
simulations of annuity payout streams, followed by 
some preliminary calculations of policy implications in 
Section 7. Throughout the paper we draw mainly, 
although not exclusively, on the Australian experience. 


2. Criteria for Retirement Income 
Policy Design 


Criteria for assessing retirement income policy can be 
conveniently divided in two parts: those addressing the 
allocation and distribution of resources in the economy 
as a whole, and those directly relevant to the retiring indi- 
viduai. The latter criteria, which embrace various kinds of 
insurance, concern us here. 


There are many sources of income uncertainty that a 
risk-averse individual confronting retirement would like 
to insure against. In the spirit of Bodie (1990), we list 
the following as among the most important: 
• Replacement  rate risk. Replacement rate risk is the 


possibility that the retiree will not have enough income 
to maintain a reasonable standard of living after retir- 
ing, relative to that which he enjoyed during his pre- 
retirement years. 


• Annuity rate risk. The price of annuities will vary over 
time. If annuity purchase is mandated on retirement, 
then rest-of-lifetime income might be significantly 
affected by variations in the annuity rate. 


• Longevity risk. Longevity risk is the risk that the retiree 
would exhaust the amount saved for retirement before 
he dies. One way people insure against this risk is by 
investing in life annuities. In the absence of a policy- 
compelling life annuity purchase, however, adverse 
selection can seriously limit retirees' effective access 
to this market. 


• Inves tment  risk. Investment risk is the possibility that 
retirement investment income flows will be uneven 
because the assets in which the accumulation is 
invested generate volatile returns. 


• Inflation risk. Inflation risk is the risk of price increases 
that erode the purchasing power of lifetime savings. 


• Contingent  outlay risk. This is the risk that elderly 
individuals may have to outlay significant sums 
unexpectedly, late in their life cycle. 


• Default  risk. This is the risk that the annuity issuer is 
unable to deliver the promised payments. To provide 
contextual relevance, recall that a seller of an indexed 
annuity to a buyer aged 55 with reversion to a younger 
spouse is committed to indexed payouts over 40 years 
or more. Because of the long durations involved, and 
the impossibility of predicting inflation over such a 
period, default risk in this context is real. 
Why should these risks be important to the retiree? 


The primitive assumption, borne out by empirical evi- 
dence, is that the typical individual likes to smooth his 
equivalent consumption, both between working and 
retirement and within retirement. The retiree would like 
to have enough retirement income on average and would 
like to insure against major variations in that flow. 


Average retirement income will be influenced by cov- 
erage, contribution levels, and investment performance 
(captured by replacement rate risk) during the accumula- 
tion phase, and by the annuity rate at retirement. This will 
depend on annuity type and its going price (annuity rate 
risk). Variations in retirement income will be affected by 
longevity, investment volatility through retirement, and 
inflation (longevity, investment, and inflation risk). 


Despite the importance of annuities for retirees, they 
have been little researched by economists, perhaps be- 
cause of the prevalence of government-funded Social 
Security support in developed economies. This paper, 
therefore, is somewhat speculative. It considers what 
retirement income products might be best suited to the 
task of addressing the risks associated with retirement, 
and what restrictions should be placed upon mandatory 
products. 


3. Current Benefit Design in 
Mandatory Schemes 


To make discussion more concrete, it may be useful to 
briefly describe the benefit types available in Australia, 
Switzerland, and Chile. 2 


2Sections 3, 4, and 5 draw heavily on Piggott and Doyle (! 998). 
Sources for the material presented in Section 3 include 
Bateman (1998), Bateman and Piggott (1997), Davis (1995), 
Hepp (1990), Edwards (1998), and Stanton and Whiteford 
(1998). 
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Australia 
Until the advent of mandatory retirement provision 


coverage in 1992 (known as the Superannuation 
Guarantee), Australia was almost unique among devel- 
oped countries in having no second pillar. Mandatory 
contributions, payable by employers, are being phased 
in and will rise to 9% of employees' earnings by 2002. 
They currently stand at 7%. Before this, voluntary pri- 
vate sector occupational superannuation had quite low 
coverage, and benefits were mostly drawn as a lump 
sum, rather than as an income stream. 


The practice of taking lump sums has continued 
under the Superannuation Guarantee. About 85% of the 
value of superannuation benefits are paid in this form. 
About 10% is taken as an income stream, and the remain- 
der is taken as a death, temporary, or permanent disabil- 
ity benefit. Although income streams are not compulsory, 
they are encouraged through a variety of tax incentives 
and first pillar means test provisions. 


Retirement income streams that attract preferential tax 
or means test provisions can be broadly classified into 
immediate annuities (which may be purchased with a DC 
accumulation), superannuation pensions (from defined 
benefit [DB] plans), and phased withdrawals, which in 
Australia are called allocated pensions and annuities. 


Recently amendments to first pillar means-testing 
arrangements have served to encourage what might be 
termed life expectancy products. 3 These must guarantee 
an income stream for the life expectancy of the retiree at 
the time of purchase. There can be no commutation or 
residual capital value. Retirement accumulations used 
for these purchases are not counted in the assets test, one 
of two means tests applied to the first pillar age pension. 


Allocated products are the most popular form of 
income stream. The maximum draw-down limit is set 
with the expectation that the account will be exhausted 
by the age of 80, whereas under the minimum level the 
account will last indefinitely (subject to diminishing 
withdrawals). 


Switzerland 
Switzerland has traditionally had a standard OECD- 


type three pillar retirement support policy. In 1985 
another component was added to the second pillar, the 
BVG, which is a privately administered compulsory 


3Statistical life expectancy of an Australian male retiring at 65 
is currently 15.49 years. 


occupational plan. This supplements the employment- 
related Social Security pension, which is financed by 
Social Security tax payments from employers and 
employees. The two plans combined aim to provide a 
total retirement pension of 60% of covered earnings after 
40 years of contributions for the average worker. There 
is a means-tested social-assistance pension for those on 
very low Social Security pensions. 


Contributions for the BVG are required from both 
employers and employees, with the employer to con- 
tribute at least 50%. The contributions vary according to 
gender and age and range from 7% of earnings for the 
young to 18% of earnings for those approaching retire- 
ment. There are additional contributions of 2-4% for 
survivors and disability insurance, 1% to allow for the 
indexation of benefits, 0.02% for the security fund, and 
0.2% for administration. 


Benefits from both Social Security and the BVG are 
generally paid as monthly pensions. Alternative benefit 
designs are not available. For small BVG accumula- 
tions, lump-sum benefits are possible, and early with- 
drawal of benefits for housing purchase is available 
under certain circumstances. 


Viewed as a DC plan the BVG incorporates minimum 
requirements: a minimum contribution rate, minimum 
rate of return, and minimum annuity conversion factor. 
(Annuity factors must be gender-uniform.) The security 
fund guarantees minimum retirement credits, and by 
covering DC as well as DB plans, the Swiss guarantee 
arrangements are unique in the OECD. Reversion is 
required. Although the BVG is essentially DC based, 
many of the benefits actually paid exceed the minimum 
requirements and are formulated on a defined benefit 
(DB) basis. 


Chile 
Chile's current second pillar retirement income pol- 


icy was established in 1981, with the old Social Security 
system gradually being phased out. It is of the DC type, 
publicly mandated but privately administered. The gov- 
ernment guarantees a minimum pension to workers 
whose accumulations fall short of set limits. The value of 
the minimum pension is adjusted by inflation every time 
the accumulated change in the CPI reaches 15%. First 
pillar support comprises a targeted social assistance 
scheme. A subsistence pension is payable through that 
scheme to those not eligible for the minimum pension. 


Retirees may make phased withdrawals from their 
individual account, regulated to guarantee income for 
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their expected life span, buy an annuity to provide life- 
time benefits, or choose a combination. Programmed 
withdrawals require reversion, but life annuities do not. 
Some lump-sum withdrawals are permitted. However, 
this is allowed only if it still leaves enough in the 
account to fund a benefit that is a 70% replacement rate 
and equals 120% or more of the guaranteed minimum 
pension. Only 25% of the eligible retirees in Chile have 
taken lump sums. Of the current pension benficiaries of 
the new system, some 44% have taken up a lifetime 
annuity, although fees have tended to be high. 


The phased or (programmed) withdrawal is one of 
the most common income stream products in Chile. 
Accumulated funds are drawn according to an actuarially 
determined schedule. Any balance remaining after the 
beneficiary dies is inherited by heirs. Complete longe- 
vity risk is provided only insofar as the government will 
pay the minimum pension if funds are exhausted. 


4. Adverse Selection and 
Mandatory Annuity Purchase 


One of the most intractable issues in annuity analysis is 
the extent and nature of adverse selection. The primary 
efficient market requirement that is violated is common- 
ality of information; that is, the annuitant can be pre- 
sumed to know more about his life expectancy than the 
annuity issuer. In a voluntary market this presumption 
leads to higher quotes on annuities than are actuarially fair 
for the population at large, and adverse selection sets in. 


Major annuity issuers in Australia use mortality 
tables reflecting the longevity of voluntary annuity pur- 
chasers in pricing annuities, rather than general mortal- 
ity tables. Annuitant mortality tables are apparently 
used everywhere that the purchase of life annuities is 
voluntary. 4 Quotes from a major financial service pro- 
vider suggest that in August 1998, allowing for com- 
mission costs, a 15-year term certain annuity is priced 
using a nominal interest rate of 5%. Using standard 
Australian mortality tables, corresponding quotes for a 
life annuity for a male aged 65 imply a nominal rate of 
2.5%. The difference in the implied rates of return par- 
tially reflects adverse selection. 


Because of the compounding effect of discounting, 
the present value of a fixed single life annuity paying 
$1 a year will be lower than the present value of a $1 


4These are usually derived from the experience of voluntary 
annuity providers. In Australia, where annuity experience is 
limited, U.K. annuitant mortality tables are used. 


fixed term certain annuity where the term is set at life 
expectancy. The Australian quotes referred to above 
were (about) $9,500 a year for the life annuity, and 
$11,400 a year for the term certain annuity, for a pur- 
chase price of $150,000. The actuarially fair life annu- 
ity payout, assuming that the commission payments 
and rates of returns for the two contracts are identical, 
is more than $11,900. 5 Adverse selection has reduced 
the annual payout on the life annuity by about $2,400, 
or 20% of the actuarially fair value. Using a much 
more sophisticated methodology, Mitchell, Poterba, 
and Warshawsky (1997) report load factors on actuari- 
ally fair quotes of between 15% and 20% in the U.S. 
for 1995, although some of this is due to overhead 
costs. 


For most retirees these load factors are an effective 
deterrent to voluntary life annuity purchase. They sug- 
gest that adverse selection is pervasive in individual 
annuity markets. Given that individual tailoring of 
annuity contracts is infeasible, there is a strong case for 
mandating life annuities. Adverse selection is very lim- 
ited when everyone must buy an annuity, provided 
appropriate restrictions are placed on annuity offers. 
Compulsion may reduce commission costs, and in addi- 
tion mandatory annuities address the possibility of pref- 
erence inconsistency in arranging finances through 
retirement. 6 


Annuity mandation immediately raises the question 
of what features such instruments should have. In what 
follows we examine the implications of alternative 
annuity products, suggested by Australian experience, 
both from the perspective of the retiree and from the 
viewpoint of government outlays. For simplicity, we 
focus on a male average weekly earnings with statisti- 
cally average life expectancy, an assumption justified 
by mandatory annuity purchase. Reversion is ignored. 
The analysis is conducted in a policy environment that 
guarantees means tested first pillar safety net support 
and mandatory private second pillar accumulations. 


5These quotes encompass 3% escalation and no residual capi- 
tal value. 


6An alternative approach to limiting adverse selection has 
been put forward by Brugiavini (1993). She suggests incre- 
mental deferred annuity purchase throughout the accumula- 
tion phase, to exploit the observed feature of annuity markets, 
that adverse selection increases with age. A similar idea has 
been suggested by Boskin, Kotlikoff, and Shoven (1988). 
Incremental deferred annuity purchase would also serve to 
spread annuity rate risk, since the terms of annuity purchase 
would vary with each increment purchased (Bateman and 
Piggott 1999). 


46 Retirement Needs Framework 







5. Alternative Annuity Designs and 
Retirement Risk Coverage 


To keep analysis tractable, we have chosen to exam- 
ine five annuity designs with varying coverage of the 
risks outlined in Section 2. A standard life annuity, in 
which payouts are graduated, or escalated, at 3% to par- 
tially offset expected inflation is used as a benchmark. 
Table 1 lists these annuities and reports their salient 
features. 


Variable, or with-profits, annuities have been designed 
to provide insurance against longevity risk, while at the 
same time delivering higher expected returns by transfer- 
ring investment risk to the annuitant. The annuity is writ- 
ten on the basis of an assumed investment return (the 
AIR). Payouts, however, are adjusted by the relationship 
between the performance of the underlying portfolio, 
which may be specified by the annuitant, and the AIR. 
Because investment risk is borne by the annuitant, the 
AIR may be significantly higher than the risk-free rate; in 
our calculations we have assumed an underlying portfolio 
of equities. 


TABLE 1 
ALTERNATIVE ANNUITY PRODUCTS 


Annuity Type Nature of Annuity Payout 


Standard life annuity 


"Life expectancy" 
annuity 


Variable life annuity 


Phased withdrawal and 
deferred life annuity 


Partial inflation 
indexation 


Provides an income stream, escalated 
at 3% per year, until death. 


Provides a prespecified income stream, 
escalated at 3% per year, over life 
expectancy at time of purchase. 


Provides an income stream until death, 
with payments contingent on the mar- 
ket performance of some specified 
underlying portfolio. The AIR is set to 
generate an expected 3% escalation. 


Income can be drawn down at the 
retiree's discretion within a range 
specified by regulation; typically, 
maximum drawdown limits are set to 
exhaust resources by life expectancy 
from time of purchase. Deferred stan- 
dard life annuity payments then com- 
mence; the deferred annuity is valued 
at 10% of the product purchase price. 


Provides an income stream escalated at 
3% with an inflation "deductible" pro- 
viding a real protection factor of 85%; 
payments are indexed to inflation above 
this cumulative price level increase 


The phased withdrawal appears at first sight to be 
more like a pure investment instrument than a retire- 
ment income stream product. Its essence is that a sum of 
money is invested at retirement, in a portfolio over 
whose composition the retiree has considerable control. 
Both income and capital can be drawn down to meet the 
retiree' s needs. 


The draw-downs, however, are limited to a range, with 
both upper and lower bounds, depending on the life 
expectancy of the retiree when he purchases the phased 
withdrawal. The maximum draw-down factor is calcu- 
lated on the basis that the individual will live his expected 
life span at the time of the purchase of the phased with- 
drawal. The minimum is calculated on the basis that he 
will survive until the actuarial probability of survival 
from the date of purchase approximates zero. These 
"draw-down factors" apply to the account accumulation 
each year. In Australia phased withdrawals are the fastest 
growing segment of an admittedly small retirement 
income product market. 


These products have also been marketed with deferred 
annuities starting at age 80, although regulations now 
preclude this. This combination has considerable intu- 
itive appeal, combining capital draw-down flexibility 
with partial longevity insurance. For the first 15 years the 
annuitant has considerable control over draw-downs. 
The deferred annuity then cuts in, offering a rest-of-life 
annuity with an initial payout indexed to inflation, there- 
after escalated at a pre-determined rate. The annuitant 
bears the investment risk of the allocated pension but 
derives some inflation protection from the correlation 
between movements in the price of physical capital and 
the price level generally and enjoys insurance against 
investment risk under the deferred annuity. In the event 
of death before age 80 a bequest results. 


The deferred annuity is not expensive: A 65-year-old 
male needs to commit only about 10% of his accumula- 
tion to the deferred annuity. This result occurs because of 
the combination of the probability of death before pay- 
outs begin, a lower initial payout, and the compounding 
of investment returns in the 15 years prior to the first 
payout. In addition, life expectancy at age 80 is only 
seven years. 


It is possible to purchase annuities indexed to the CPI, 
that is, CPl-indexed annuities, at least in Australia and 
the U.K. Even a modest inflation rate of 4% will halve 
purchasing power in 18 years. Combined with 1% wage 
productivity growth, purchasing power relative to com- 
munity standards will halve in 14 years. For a retiree with 
a life expectancy of 15 or more years, as a male retiring at 
65 would have in Australia, erosion of purchasing power 
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through inflation is thus a significant risk. For women 
the risk is even greater. 


Escalated annuities partially address this problem, 
and escalation has been assumed in most of our numeri- 
cal examples. However, this does not offer insurance 
against unanticipated inflation, which perhaps more 
than anticipated inflation "creep" is the larger danger to 
annuitant welfare, precisely because of its unpredictabil- 
ity. Formica and Kingston (1991) propose an annuity 
product offering inflation protection above some cumu- 
lative deductible. In periods of significant inflation and 
inflation volatility, this partial indexation allows signifi- 
cantly improved payouts relative to full inflation protec- 
tion, while at the same time providing coverage against 
inflation surges. 


All these products offer partial insurance against one or 
more of the major risk types identified in Section 2. 
Although private annuities can be designed to provide 
full insurance against longevity, investment, and inflation 
risk, such comprehensive insurance is very expensive. 
Quotes from the voluntary annuity market attest to this. In 
Australia fully indexed life annuities for 65-year-old 
males are offering a first-year payout of $7,000 for a 
$100,000 purchase price. Allowing for an up-front fee of 
6% of purchase price, and a (currently high) expected 
inflation rate of 4%, the implied underlying real rate, 
assuming actuarially fair life expectancies, is still less 
than 1%. This offer, of course, reflects adverse selection, 
but it is no surprise that these annuities do not sell well. 


Table 2 rates how well the degree of insurance cover- 
age offered against various types of risk covers payout- 
related risks. The insurance coverage that each provides 
is rated as low, medium, or high. Because a term-certain 
annuity offers little longevity insurance, it is rated 
"low" on this category. In contrast, annuities with some 


longevity insurance features score better on this cate- 
gory. Those with life features score high, while the 
phased withdrawal, which offers some longevity insur- 
ance but admits the possibility of resource exhaustion 
prior to death, rates a medium. 


Turning to investment risk, fixed annuities offer high 
coverage, as does a full CPI-indexed instrument. By 
contrast, annuities that leave the purchaser with most or 
all of the investment risk--variable annuities and 
phased withdrawals--score poorly here. 


Inflation risk is not well covered by fixed instru- 
ments. It is fully covered by a CPI-indexed annuity and 
is partially covered by instruments in which the annual 
payout is related to the investment return of a portfolio 
representing claims on physical assets. We have rated a 
variable annuity low here, since there appears to be no 
easy way to reinvest part of a high nominal return in 
times of high inflation. By contrast, phased withdrawals 
provide a ready mechanism for such reinvestment, sim- 
ply by drawing down a lower proportion of accumulated 
capital through such periods. 


In one sense full coverage against these payout risks 
is desirable. However, as we emphasized earlier, it is 
expensive. This quickly exposes retirees to replacement 
rate risk. For a given accumulation the overall expected 
income stream will be lower, the more comprehensively 
these risks are covered. A CPI-indexed annuity is there- 
fore rated as providing only medium coverage against 
replacement rate risk, while variable life annuities and 
phased withdrawals score better. 


Annuity rate risk is determined by volatility in the rel- 
evant interest rate. Where the annuity rate depends on the 
nominal interest rate, coverage against annuity rate risk is 
low; where payout is tied more closely to the real interest 
return, coverage against annuity rate risk is high. 


TABLE 2 
DEGREE OF COVERAGE AGAINST INCOME UNCERTAINTY 


OFFERED BY ALTERNATIVE ANNUITY PRODUCTS 


Type of Risk 


Annuity Type Longevity Investment Inflation Replacement Annuity Rate 


Standard term Low High Low Low Low 
Standard life High High Low Medium Low 
Partial inflation High High Medium Medium High 


indexation 
Variable annuity High Low Low High High 
Phased withdrawal Medium Low Medium Low Medium 


(with deferred 
life annuity) 
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Table 2 indicates that no annuity design dominates in 
all risk categories. Overall the pattern of insurance cov- 
erage suggests that partial exposure to some of these 
risks may be acceptable, in return for a higher expected 
income or consumption flow. 


6. Calculating Mandatory Annuity 
Payout Streams 


We calculate the income flows that different annuity 
types yield using variants of standard actuarial formu- 
las. The general formula for the actuarially fair annuity 
payment for a standard life annuity is given by 


y = K / ~  ,P~ (1 + S) (t-l) 


,=~ (1 + R)' ' (1) 


where K is the purchase price of the annuity, ,Px is the 
annuitant's probability of survival t periods from age x, s 
is the escalation factor, R is the risk free rate of return, and 
co is set at the maximum potential life span, measured 
from the annuitant's age, given byx, at t= 0. A term annu- 
ity income flow is calculated using Equation (1), but set- 
ting tPx = 1 for all t, and co equal to the term of the annuity. 


Most of our calculations are deterministic, but in the 
case of the variable annuity we have undertaken stochas- 
tic simulation. This allows simulation of the investment 
volatility to which the annuitant is exposed with this 
product. The method is described below. 


A variable annuity is written on the basis of an assumed 
investment return (the AIR). Payouts, however, are ad- 
justed by the relationship between the performance of 
the underlying portfolio given by R" and the AIR. The 
formula is 


tl+R"~, y, = y , _ , [ ~ )  (2) 


where Y0 (not actually paid) is determined according to 
Equation (1). 


The payout stream specification for a phased with- 
drawal can be formalized by specifying the account 
accumulation at time t: 


K, = K,_~(1 + R") - y,. (3a) 


The payout at time t of a phased withdrawal may be 
written 


Kt-I < < Kt-I 
El - Yt - ' ( 3 b )  ,-L F?_l 


where F~ is the minimum drawdown factor, and F 2 is the 
maximum. 


The initial deferred annuity payout is given by 


{[dPx(l+s)d ] o)-xp, (1 + s)'- '} 
y =  )~2/ (-(-~ R-~) d d ~ , (4) , x (1  + R ) '  


where ~, is the proportion of the retirement accumulation 
dedicated to deferred annuity purchase (here set at 0.1), 
d is the term of the deferral, and R s is the observed his- 
torical return on a balanced Australia superannuation 
investment portfolio (6.3% real). 7 


Specification of the income flows for annuities provid- 
ing partial insurance against inflation is more complicated. 
Formica and Kingston (1991) discuss this in detail and 
provide the following formula for the payout in year t: 


(1 - s ) " - "  + c(t)l} ' 


where c(t) represents the cost of the (usually partial) 
inflation insurance. 


Stochastic Simulation for Variable 
Annuities 


In our stochastic simulations we measure time units 
in quarters, so that for a retirement of 44 years we have 
t = 1, 2 . . . . .  176. It follows that time measured in years 
will, in general, be given by t/j, wherej is the number of 
fine time units that make up one year. Thus, for the 
quarterly units used here, j = 4. For the benefit of any 
reader interested in reworking our analysis with, say, 
monthly units, the subsequent development is given for 
the general case. 


The stock of risky assets at time t is given by 


~2 
x, E1 + 


+ (Y~jj(Xt-I -- Yt-1 )Et, (6) 


where et represents a draw from a standard normal distri- 
bution. Without the annuity payout Yt-~, xt would describe 
(a discrete-time approximation to) geometric Brownian 
motion. This assumption is standard. Variable annuity 
returns are modeled using stochastic simulations. Each of 


7Where a deferred annuity is specified, the sum available for 
the phased withdrawal is correspondingly reduced. 
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the reported experiments is based on 10,000 draws from a 
standard normal distribution. 


Parameter Values 
In the simulations reported here, we have assumed a 


retirement accumulation of $166,970. This amount 
would have been accumulated by a male earning aver- 
age wages, contributing 9% of earnings to a pension 
fund for the last 35 years. Fund earnings are based on a 
balanced portfolio and average 11.8% nominal. 


For the payout phase we have assumed a safe nomi- 
nal rate of return of 8%, an expected inflation rate of 
4%, a risky rate of return of 12%, and real wage growth 
of 1%. These values are broadly consistent with recent 
Australian experience. Taxation, through both accumu- 
lation and payout phases, is ignored. 


In the current economic climate, an assumed 4% 
inflation rate may appear high, but this rate appeared 
appropriate, given the very long time horizons that are 
considered in some of the simulations. Ten years ago a 
4% inflation rate would have appeared too low. Over 
this century Australian inflation has averaged 4%. 


The above values imply an equity premium of 4%. This 
may be low by conventional standards. In a very thorough 
study, however, Siegel (1992) argues that over the last 
two centuries the equity premium may have been closer to 
3-4% than to the 6-7% range frequently used. He sug- 
gests that the high equity premium observed over the 
65 years up to 1990 was due primarily to depressed rates 
of return on fixed income assets, and that it is unlikely to 
endure in the future. Again, because of the long time hori- 
zons involved, we have chosen a conservative equity pre- 
mium estimate. In the stochastic simulations, the return 
on equities is assumed to have a standard deviation of 0.2. 


Specification of First Pillar Payouts 
The first pillar payouts are specified to approximate 


Australian arrangements. The maximum pension is equal 
to 25% of male average weekly earnings; its current value 
is $9,290. Individuals can receive other income of up to 
$2,600, before pension income is reduced. Thereafter, a 
50% taper applies. These amounts are indexed to wage 
growth, assumed to be 5% nominal. 


Annuity Payout Streams 
Table 3 reports annuity payouts and first pillar ben- 


efits for selected years using the procedures outlined 


above. In the case of the variable annuity, expected 
annuity and pension payouts are used. Estimated male 
average earnings are reported to provide a benchmark. 
First-year payouts vary from $16,406 to $23,332, a 
very broad range. However, the role of the first pillar 
in evening out income flows over time is readily seen. 
This occurs because although all annuity payments are 
escalated at 3% (expected escalation for the variable 
annuity) inflation is assumed to be 4% and real wage 
growth 1%. The wage-indexed pension becomes in- 
creasingly important with the passage of time from 
retirement. 


7. Results 
Direct comparison of income streams generated by dif- 


ferent annuity products offers only a limited guide to their 
social merit. Of greater importance are individual prefer- 
ences toward alternative income (or consumption) pro- 
files. In assessing the effectiveness of alternative policies, 
economists often base their recommendations on metrics 
associated with individual welfare, or utility. All that is 
required of a utility score is that it ranks alternatives in the 
order of preference of the individual. 


This approach is readily adapted to the present policy 
design problem. We adjust the income flows that differ- 
ent annuity types yield for assumed inflation. Income- 
tested public-sector first pillar payments are then added 
in. The resulting real income in each period is assumed 
to finance consumption in that period alone; there is no 
borrowing or lending in retirement, and no other source 
of income. This gives an estimate of consumption for 
each period and provides the basis for the utility score 
calculation. 


We assume a standard iso-elastic utility function: 


U,(c,) = l ~ ( C ~ - ~  - 1) (7 > 0,7 ~ 1), (7a) 


U,(c,) = In(c,) (7 = 1), (7b) 


and 


c, - Y' (8) 
(1 + re)' ' 


where ct gives consumption in period t, Yt is the total 
retirement income, rc is the inflation rate, and 7 is a 
measure of risk aversion. 8 Utilities are discounted for 


8Technically the coefficient of relative risk aversion. 
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TABLE 3 
ANNUITY PAYOUTS AND PUBLIC PENSION ENTITLEMENTS 


BY ANNUITY PRODUCT (CURRENT SAUSTRALIAN) 


Year 1 Year 15 Year 25 


Annuity Type Annuity Pension Total Annuity Pension Total Annuity Pension Total 


Standard life annuity $17,748 $1,781 $19,529 $ 26,846 $ 7,673 $ 34,519 $ 36,079 $16,323 $ 52,402 
Term annuity 16,406 2,452 18,858 24,816 8,688 33,504 0 29 ,961  29,961 


(life expectancy) 
Phased withdrawal 18,415 1,382 19,797 28,691 3,824 32,515 2 1 , 9 2 0  2 3 , 1 9 3  45,113 


with deferred annuity 
Variable annuity a 23,810 167 2 3 , 9 7 8  37,511 7,027 4 4 , 5 3 8  51,771 15,814 67,585 
Inflation indexed annuity 17,604 1,788 19,392 26,628 7,653 34,281 3 9 , 4 1 6  14 ,445  53,861 


with a 15% deductible 
Estimated male average 40,150 79,494 129,488 


earnings 


aHere we report expected values of both the annuity and public pension payouts. These values are not consistent with the deterministic cal- 
culation of public pension payout, given the reported annuity payout. 


survival probability and time, and period by period util- 
ities are aggregated to give an overall rest-of-lifetime 
score: 


V = ~ U,,p~ / (1 + p)', (9) 
t=l 


where p is the discount rate, set at 5%. 
For given revenue outlays, policy efficacy will be 


indicated by the utility score. If alternative designs incur 
varying revenue outlays, then these must be factored 
into the policy ranking. The present value of revenue 
outlays are calculated in each case according to 


~, T~(1 + n)~,-ll 
(lO) 


where Tt gives the value of first pillar transfer in period t. 
The crucial parameter in the preference function 


specification is the coefficient of relative risk aversion 7. 
The higher the value of this parameter, the more risk 
averse the individual's preferences. Traditionally quite 
high values of 7 have been used, but over the last 10 
years or so estimates of 7 have fallen dramatically. In an 
influential study Stock and Wise (1990) report values of 
7 from an econometric study of the retirement decision 
of 1,500 salesmen. Values varied between about 0.2 and 
0.4. Gourinchas and Parker (1997) estimate 7 at about 
0.5, and Shea (1995) reports estimates for high-income 
individuals that vary from 0.2 to 0.4. On the whole, 
therefore, we attach more importance to rankings where 
7 is set below unity. 


Table 4 reports rankings for our menu of annuity 
products for values of 7 ranging from 0.25 to 2. The 
present values of public pension outlays, and, where 
applicable, expected bequests are also reported. 


The first important message from Table 4 is that a stan- 
dard life annuity scores well, across a range of risk aver- 
sion parameters. Longevity risk spreading is important 
here, as is the gradual reduction of purchasing power over 
time, a pattern consistent with the time discount rate used. 
Associated first pillar pension payouts are in the middle 
of the reported range across annuity types. For those who 
are very risk averse, this is the preferred product. 


The variable annuity, however, delivers these same 
features, with a significantly higher rate of return. For 
those who are less risk averse, this is a preferred prod- 
uct. Further, expected public pension payouts are very 
low, only about two-thirds of the expected payout under 
a standard life annuity. For the very risk averse, how- 
ever, the variable annuity comes last. 


At the other end of the ranking scale, the term annu- 
ity, a life expectancy product, scores very poorly. This is 
probably because there is no consistency of exposure to 
volatility over time. For the first 15 years, a safe, smooth 
return is offered; this appeals to the very risk averse, 
while those less averse to risk miss out on the higher 
expected returns generated by products associated with 
riskier portfolios. After that time there is a considerable 
movement in consumption flows that the risk averse dis- 
like. No matter how preference toward risk is specified, 
this product has unattractive features. Furthermore, the 
public pension payout associated with term annuity pur- 
chase is about 50% higher than for the standard life 
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TABLE 4 
INDIVIDUAL PREFERENCE RANKINGS ACROSS ANNUITY TYPES 


BY RISK AVERSION RANGE 


Phased 
Standard Term Withdrawal Inflation-Indexed 


Life Annuity (Life with Deferred Variable Annuity with a 
Annuity Expectancy) Annuity Annuity 15% Deductible 


Risk aversion (~) 
0.25 2 
0.5 2 
1 1 
2 1 


Present value of expected public 31,423 
pension outlays ($A) 


Present value of expected 
bequests ($A) 


5 3 1 4 
5 3 1 4 
5 2 3 4 
4 2 5 3 


44,508 29,986 22,218 30,942 


28,436 27,847 - - 


annuity. This product may of course score better if a 
bequest argument were incorporated into the preference 
function. 


One of the more innovative products to be developed 
for the Australian market combines a phased withdrawal 
with a deferred annuity. Notwithstanding the fact that 
this product does not exploit longevity risk spreading 
for a duration equal to the life expectancy of the pur- 
chaser, it has considerable appeal. It is difficult, how- 
ever, to capture its appeal in the preference framework 
used here. It generates a significant value of expected 
bequests and leaves considerable discretion over capital 
draw-down for the duration of life expectancy. Neither 
of these features is captured in our preference function, 
yet both are valued by individuals. It should be noted 
that the stochastic nature of the phased withdrawal 
investment return is not recognized in our calculations. 
Expected public pension outlays are about the same as 
for a standard life annuity. Because the deferred annu- 
ity, when payouts begin, entail a reduction in consump- 
tion (about 16% in the present specification), the pattern 
of consumption is consistent with time discounting. 


This last factor may go some way to explaining why 
annuities offering partial inflation insurance score so 
poorly. 9 An annuity offering inflation insurance with a 
deductible generates a payout profile whose real value 
reduces early in retirement and is thereafter insured 
against. Yet the opposite pattern will score better in a 
preference function with time discounting. There is also 
some anecdotal evidence that individuals prefer to front 


9Again we have not stochastically simulated inflation move- 
ments. 


load their retirement payouts, presumably on the basis 
that they will be less active in their later retirement (see 
Hurd 1990). 


Currently, inflation in developed countries is both 
low and stable. In such circumstances inflation insur- 
ance has little value. However, in a high-inflation and 
high-inflation-volatility era inflation insurance is valu- 
able and expensive. Partial insurance, in which an 
annuity offers some real purchasing power protection 
beyond a deductible, can be much less expensive than 
full insurance. 


Table 5 reports the impact on first-year payouts for a 
range of expected inflation rates and volatilities. With 
2% volatility and 6% inflation, 80% protection allows a 
first-year payout more than 12% above a corresponding 
full insurance product. Our current calculations do not 
permit realistic utility comparisons of these alternatives, 
because we have not used a stochastic approach to 
inflation simulation. 


8. Conclusion 
This paper offers a preliminary exploration of the 


implications of alternative mandatory annuity designs in 
a privatized Social Security environment. We assume a 
retirement policy framework in which mandatory defined 
contribution accumulations are paid out at retirement, 
and regulations over retirement income streams must be 
separately stipulated. A means-tested social welfare 
safety net is assumed. This structure schematically repre- 
sents the broad contours of retirement provision policy in 
Australia. 
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TABLE 5 
THE IMPACT OF PARTIAL INFLATION 


INSURANCE ON FIRST-YEAR PAYOUTS FOR 


ALTERNATIVE EXPECTED INFLATION RATES 
AND VOLATILITIES* ($ AUSTRALIAN) 


Inflation Volatility 
Real Value Protection 
Factor 0% 2 % 4 % 


(Expected inflation: 4%) 
100% 18,091 16,162 14,245 
80 20,130 17,861 15,782 
60 20,382 19,200 17,366 
50 20,383 19,678 18,126 


(Expected inflation: 6%) 
100% 18,423 17,123 15,263 
80 21,394 19,288 17,107 
60 22,905 21,185 19,086 
50 23,153 2 1 , 9 3 3  20,070 


Note: First-year payout for an actuarially fair single life annuity 
for a male age 65, valued at $166,970. Escalation is set at 
2%. The nominal interest rate is assumed to be 9% and 11% 
for inflation rates of 4% and 6%, respectively, and the real 
rate is 5%. The first-year payout for corresponding un- 
insured annuities are $20,383 and $23,23 I. 


The insurance coverage and payout profiles of several 
different annuity products are considered. Numerical 
simulation of annuity payouts for a 65-year-old male is 
used to gain insight into their implications for social 
welfare benefits, and the potential ranking of alternative 
products by the retiree. Results indicate that although a 
"standard" actuarially fair life annuity is likely to score 
well from both individual and social perspectives, prod- 
ucts that offer only partial insurance against the major 
retirement risks--longevity risk, investment risk, and 
inflation risk--may dominate. There are, therefore, 
likely to be advantages in allowing some flexibility in 
mandatory annuity design. 


Perhaps the most important reservation about choice 
in annuity products is that such flexibility may reintro- 
duce in some degree the adverse selection difficulties 
that motivated annuity mandation in the first place. For 
example, if risk aversion and longevity are negatively 
correlated, then adverse selection may operate in both 
the standard and variable life annuity submarkets. How 
important this is must await further research. 


Results are preliminary in other ways as well. The only 
series for which a stochastic process is modeled is stock 
market returns, and then only for variable annuities. A 
full analysis would incorporate stochastic processes for 
inflation and also, perhaps, nondiscretionary expenditure 


such as health care outlays. Alternative products could 
then be more completely evaluated against a full insur- 
ance product. The preference functions used do not 
embrace bequests as an argument, although the bequest 
motive is clearly important, and (unintended) bequests 
arise in our simulations. Nor do they value the option of 
varying income withdrawals, which some instruments 
allow. Further, no attempt has been made to price gov- 
ernment risk. 


In addition to addressing the above concerns, exten- 
sions to this research could embrace alternative portfolio 
specifications, including especially portfolio insurance 
and protective put strategies, which offer some protection 
against downside risk, multiple individuals, and the 
implications of a reversion requirement. 
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VI 
Protecting Spousal Rights in 


Private Pensions 
by Jonathan Barry Forman 


1. Introduction 
What (if any) rights should the spouse of a retirement 


plan participant have? Under current law the answer can 
vary dramatically depending on the type of retirement 
plan in which the worker participates. Widely different 
rules apply to pension plans, to profit-sharing and stock 
bonus plans, and to individual retirement accounts 
(IRAs). In particular, while pension plans must offer 
automatic survivor annuities, profit-sharing and stock 
bonus plans need only provide a lump-sum death bene- 
fit, and IRAs are not required to provide any spousal 
guarantees. Indeed, public policy in this area seems 
almost incoherent. 


The purpose of this paper is to consider whether there 
is a coherent and principled approach to decide the ques- 
tion of what rights (if any) nonparticipant spouses should 
have in the retirement plans of participant spouses. 
Section 2 explains the current spousal protection rules 
for the various types of retirement plans, and Section 3 
discusses the need for spousal protections, while Section 
4 outlines some of the recent reform proposals. Section 5 
articulates the conflicting principles that have led to the 
present disjointed and incoherent spousal protection 
rules that govern the various types of retirement plans. 


Finally, Section 6 discusses how to develop a coher- 
ent spousal rights policy and offers several possible 
models. In particular, this section considers whether it 
would be appropriate to extend the automatic survivor 
annuity regime to all types of retirement plans. It also 
considers a pension-sharing approach based on the so- 
called earnings sharing approach that has so frequently 
been suggested as a means of reforming the Social 
Security system. 


2. Current Rules for Dividing 
Pensions 


This section explains the current spousal protection 
rules that are applicable to the various types of retirement 
plans. Specifically, it explains the spousal protection 
rules that are applicable to pension plans, profit-sharing 
and stock bonus plans, and individual retirement ac- 
counts (IRAs). 


2.1 Private Retirement Plans Covered 
by the Employee Retirement Income 
Security Act of 1974 


The Employee Retirement Income Security Act of 
1974 (ERISA) requires most private retirement plans to 
provide at least some protections for nonparticipant 
spouses (see generally Conison 1998; Lassila and 
Kilpatrick 1997; McGill et al. 1996). However, different 
rules apply to pension plans (including defined benefit 
plans and money purchase plans) and profit-sharing and 
stock bonus plans. 


2.1.1 Pension Plans 


Pension plans typically provide spousal protections in 
several ways. First, pension plans typically pay benefits 
in the form of an annuity over the life of the participant. 
Second, most pension plans are required to provide a 
qualified joint and survivor annuity (QJSA) option for 
retiring participants. Third, most pension plans are also 
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required to provide a qualified preretirement survivor 
annuity (QPSA) option in case the worker dies before 
retirement. Fourth, a divorcing spouse of a pension plan 
participant can secure an interest in the participant 
spouse's pension by obtaining a qualified domestic re- 
lations order (QDRO). 


2.1.1.1 Annuitization 


At retirement pension plans typically pay out benefits 
as an annuity. In particular, most defined benefit plans 
pay benefits in the form of a single life annuity over the 
life of the participant or, alternatively, in the form of a 
joint and survivor annuity over the life of the participant 
and spouse. Some defined benefit plans, however, allow 
the participant to receive a lump-sum distribution 
instead of an annuity. For example, about 15% of the 
defined benefit plans of medium and large businesses 
allow the participant to select a lump-sum distribution 
(U.S. Department of Labor 1998, p. 114). 


By spreading payments over a period of years, annu- 
itization provides at least some spousal protection, even 
if the benefit is payable as a single life annuity over the 
life of the participant. However, this spousal protection 
may be lost when payouts take the form of lump-sum 
distributions, as these are often quickly dissipated 
(Atkins 1986; Woods 1993). 


2.1.1.2 Qualified Joint and Survivor Annuities 


Since the passage of the Retirement Equity Act of 1984 
(REA), ERISA has required pension plans to provide a 
spouse with annuity payments of at least 50% of the par- 
ticipant's payments after the participant's death (ERISA 
§205; Internal Revenue Code (I.R.C.) §§401(a)(11), 417; 
Moss 1985; Watson 1991). All pension plans must pro- 
vide these survivor benefits, unless the nonparticipant 
spouse consents to an alternative form of payment. 


The most prevalent type of survivor benefit is the 
QJSA. A QJSA is an annuity for the life of the spouse that 
is not less than 50% (and not greater than 100%) of the 
annuity payable during the joint lives of the participant 
and spouse. 


When the QJSA is selected, the participant will typi- 
cally receive a lower monthly benefit during retirement 
to account for the likely increase in the number of years 
that the pension plan will have to make payments 
(Wiatrowski 1998; McGill et al. 1996, pp. 220-22). For 
example, the participant and spouse might receive a 
joint pension benefit that is about 90% of the single-life 
benefit. If the nonparticipant spouse dies first, the par- 
ticipant typically continues to receive that joint benefit. 
However, if the participant dies first, the typical surviving 


spouse benefit (50% of the joint benefit) would be 
about 45% of the single-life annuity benefit (45% = 
50% x 90%). 


All of the defined benefit plans of medium and large 
businesses provide for survivor benefits, and 98% pro- 
vide QJSAs (U.S. Department of Labor 1998, p. 110). 
Although some plans offer only one joint and survivor 
option that pays the surviving spouse 50% of the partic- 
ipant's pension, many offer a choice of two or more 
alternative percentages (such as 50%, 67%, and 100%) 
to be continued for the nonparticipant spouse. For 
example, in 1995, 30% of the defined benefit plans of 
medium and large employers offered only the 50% joint 
and survivor annuity benefit, and 66% were given sev- 
eral options, usually 50%, 67%, or 100% of the basic 
pension, to select as survivor amounts. 


A participant can elect to waive the QJSA (for exam- 
ple, in order to take a lump-sum distribution), but only if 
the nonparticipant spouse consents, in writing, before a 
notary public or plan representative. Spousal consent is 
also required for plan loans that use the participant's 
accrued benefits as security. But, spousal consent is not 
required for an involuntary cash-out of a participant's 
benefit (that is, if the value of the account is less than 
$5,000) or for distributions made to satisfy the mini- 
mum distribution rules. 


Overall, the percentage of married participants select- 
ing joint and survivor annuities has increased since the 
Retirement Equity Act of 1984 made QJSA the default. 
Nevertheless, only 62% of married and divorced partic- 
ipants starting their annuities in 1993-94 reported 
selecting joint and survivor annuities (Holden 1996; 
Holden 1999). 1 In particular, it appears that the non- 
participant spouse almost always consents to the form of 
the distribution that the participant desires. Moreover, at 
least with respect to small plans, there is a good deal of 
anecdotal evidence that the annuity form of distribution 
is "rare" if a lump-sum distribution is available (Helm 
and Goldstein 1990, p. 112). 


ISimilarly, of the more than five million married retirees 
receiving private pension annuities in 1994, just 59% reported 
that they had selected the joint and survivor annuity option, 
38% reported that they did not, and 3% did not know or did 
not respond (U.S. Department of Labor 1995, pp. 101-2). 
Worse still, only 7% of the 513,000 divorced retirees receiv- 
ing private pension annuities in 1994 reported selecting the 
joint and survivor option. For additional studies about partic- 
ipant choices between the QJSA and other forms of distribu- 
tion, see King (1996) and Beller and McCarthy (1992). 
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2. I. 1.3 Qualified Preretirement Survivor Annuities 


Pension plans must also provide survivor benefits in 
case the worker dies before retirement (ERISA §205; 
I.R.C. §§401 (a)(11), 417). Typically, a surviving spouse 
will receive an annuity equal to the minimum amount 
payable if the employee had retired on the day before 
death with a QJSA (U.S. Department of Labor 1998). 
Thus, the minimum benefit is roughly equal in value to 
50% of the pension that the worker would have been 
entitled to if the worker had just retired. These QPSAs 
must start no later than the month in which the worker 
would have reached early retirement, but can be for- 
feited if the spouse does not survive until then. 2 Spousal 
consent is also required for any participant election to 
waive the QPSA benefit. Eighty-two percent of the 
defined benefit plans of medium and large businesses 
provide only the minimum required QPSA benefit (U.S. 
Department of Labor 1998, p. 111). 


For defined contribution plans, the QPSA must be 
actuarially equivalent to at least 50% of the participant's 
vested account balance at death. 


2.1.1.4 Qualified Domestic Relations Orders and 
the Anti-alienation Rule 


ERISA also has an anti-alienation rule that generally 
prevents creditors from reaching the pension plan bene- 
fits of participants and their spouses (ERISA §206(d)( 1); 
I.R.C. §401(a)(13)). This provision can also help ensure 
that the participant and spouse will continue to receive 
their pension benefits throughout retirement. 


REA created an exception to the anti-alienation rule for 
assignments of pension benefits through QDROs. Under 
the QDRO exception a state court can issue a domestic 
relations order that assigns some or all of a participant's 
pension benefits to the participant's spouse or former 
spouse to satisfy support or marital property obligations 
(ERISA §206(d)(3)(A); I.R.C. §401(a)(13)(B); U.S. 
Department of Labor 1997; Baumer and Poindexter 
1996). There are, of course, numerous procedural re- 
quirements, the most important of which is that the 
QDRO may not require the pension plan to provide any 
form of benefit that is not otherwise available under 
the plan. 


~'he additional cost of providing QPSAs is often absorbed by 
the employer at no cost to the employee. Alternatively, the 
additional cost for this benefit could be paid for by a small 
reduction in the pension ultimately payable to the participant or 
the surviving spouse (U.S. Department of Labor 1998, p. 102; 
Ott 1991, p. 14). 


Most states treat pensions as marital property that can 
be distributed to either or both spouses at divorce 
(Baumer and Poindexter 1996; Throne 1988; Blumberg 
1986). The courts typically try to achieve an equitable 
distribution of marital property. In that regard, absent 
evidence to the contrary, divorce law presumes that 
equal division of the marital property is the most equi- 
table. Typically, that means that the value of each pen- 
sion can be taken into account by the court, but as long 
as there is other marital property available, it may not be 
necessary for the court to issue a QDRO. 


In cases where the duration of the pension-producing 
employment and the marriage are not the same, the courts 
often utilize the so-called 'coverture fraction' to deter- 
mine what portion of the pension is marital property and 
what portion is the participant's individual property. The 
fraction is determined by dividing the number of years of 
simultaneous marriage and employment by the total 
employment time. For example, if an employee worked 
for 20 years on the job that resulted in the pension benefits 
but was married for just 12 of those years before divorce, 
the marital property share would be just 60% (60% = 
12/20) of the value of the pension at divorce (Baumer and 
Poindexter 1996). Thus, the courts tend to view pensions 
as deferred compensation of the employee spouse that, 
but for the pension, would have been consumed by the 
couple or used to acquire additional marital assets. 


Nevertheless, while there is a good deal of empirical 
evidence that divorcing parties, attomeys, and judges 
often consider pension benefits in the division of marital 
property, equitable division does not always occur 
(Krauskopf and Seiling 1996; Morris 1998). Indeed, 
many divorced spouses are unaware of QDRO protection 
and do not ask that the worker's pension be divided 
(Older Women' s League 1998; Moss and Gottlich 1995 ). 


2.1.2 Profit-Sharing and Stock Bonus Plans 
2.1.2.1 Avoiding the QJSA-QPSA Survivor Annui~ 


Regime 


Profit-sharing and stock bonus plans are generally 
subject to the same ERISA rules that govern pension 
plans; however, profit-sharing and stock bonus plans can 
usually avoid the QJSA-QPSA survivor annuity regime. 
Specifically, a profit-sharing or stock bonus plan is not 
subject to the automatic survivor benefit rules if the plan 
provides that (1) the spouse of a participant is the benefi- 
ciary of the participant's entire account under the plan, 
(2) the participant's benefit is not paid in the form of 
an annuity, and (3) the participant's account does not 
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include amounts transferred from another plan that was 
subject to the automatic survivor benefit rules (ERISA 
§205(b); I.R.C. §401(a)(1 I)(B)). In short, profit-sharing 
and stock bonus plans (including 401 (k) plans) 3 can usu- 
ally avoid providing survivor annuities if they instead 
provide the required death benefit. 


Moreover, at retirement, these plans virtually always 
allow for payout in a lump sum, and no spousal consent 
is required. Indeed, relatively few profit-sharing and 
stock bonus plans even allow employees to choose the 
QJSA/QPSA form of payout. For example, in 1995 only 
about 17% of the savings and thrift plans of medium and 
large businesses allowed the participant to select annu- 
ity distributions, and only 30% even allowed them to 
select installment distributions (U.S. Department of 
Labor 1998, p. 144). 


Also, prior to retirement, many of these plans allow 
participants to withdraw all or a portion of their individ- 
ual accounts, and many plans allow them to borrow 
against their accounts. For example, in 1995 about 47% 
of the savings and thrift plans of medium and large busi- 
nesses permitted withdrawals, and 44% permitted loans 
(U.S. Department of Labor 1998, pp. 132, 138). 


All in all, as long as the plan provides the required 
death benefit, no spousal consent is required for any 
form of distribution or loan. 


2.1.2.2 Qualified Domestic Relations Orders 


Profit-sharing and stock bonus plans are, however, 
subject to the usual QDRO provisions. 


2.2 lndividual Retirement Accounts 
Individual retirement accounts are not pension plans 


covered by ERISA, however. Consequently, they are 
not subject to the QJSA/QPSA rules applicable to pen- 
sion plans or to the death benefit rule typically applica- 
ble to profit sharing and stock bonus plans. Spousal 
consent is not required for withdrawals or for the desig- 
nation of a non-spouse beneficiary. 4 


IRAs are, however, subject to QDRO-like rules 
(I.R.C. §408(d)(6)). These rules also apply to Simplified 


3So-called 401(k) savings plans allow workers to choose 
between receiving cash currently or deferring taxation by plac- 
ing the money in a retirement account. These types of options 
are sometimes called cash or deferred arrangements (CODAs). 


4Of course, IRAs may be inherited (for example, by a spouse). 
In that case they are generally subject to the same kind of dis- 
tribution rules that apply to defined contribution plans (I.R.C. 
§408(a)(6)). 


Employee Pension IRA plans (SEP-IRAs) and to Sav- 
ings Incentive Match Plans for Employees (SIMPLE) 
IRA plans. 


3. The Need for More Spousal 
Protections 


The issue of spousal rights in retirement plans is espe- 
cially important now for two reasons. First, because 
Americans are both living longer and retiring earlier, 
there is a significant risk that millions of retirees will 
outlive their resources. In particular, many of these will 
be octogenarian widows, a group that is already among 
the poorest of Americans. The well-being of these eld- 
erly Americans will be placed in even further jeopardy 
when Social Security reform inevitably incorporates at 
least some benefit cuts. Second, the shift away from tra- 
ditional pensions toward such new retirement plans as 
401(k) plans and IRAs makes it even more important 
that a coherent set of spousal rights policies be devel- 
oped to cover these new "pensions." 


3.1 Poverty among Elderly Women 
Although the economic status of individuals age 65 


and over has improved substantially over the past few 
decades, women continue to face a much higher risk 
than men of poverty in old age. Retirement income 
security is even less certain for divorced women and for 
those who outlive their spouses. 


At the outset it is worth remembering that women 
tend to live longer than men and that men tend to marry 
younger women. In that regard, the average life ex- 
pectancy for a woman age 65 is about 19 years, versus 
about 15 years for men (U.S. Congress 1998, p. 1031). 
Moreover, Americans are retiring earlier and earlier 
(Forman 1998a, p. 292). The typical couple will spend 
about 15 years together in retirement, and the wife will 
live another 6 years as a widow (Iams and Sandell 
1998, p. 37). Indeed, women are five times more likely 
to become widowed (Watson 1990, p. 31), and many 
of these women will find themselves living below 
the poverty level (Ott 1991; Weaver 1997; Hurd and 
Wise 1987). 


Elderly divorced women are particularly at risk. They 
tend to have an exceptionally high incidence of poverty 
(around 30%), an unusually high incidence of serious 
health problems, and low Social Security benefits 
(Weaver 1997; Ferron 1997). 
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Despite their greater need for retirement income, 
women have not found much support in the private retire- 
ment system. In fact, there is a particularly large gender 
gap concerning retirement income. Whereas 46.5% of 
men over age 65 in 1995 received pension or annuity 
income, or both, averaging $11,460 per year, only 26.4% 
of women over age 65 that year received a pension or 
annuity, and these averaged just $6,684 per year (Em- 
ployee Benefit Research Institute 1997, p. 63). Moreover, 
women age 50 or over are more likely to receive a pen- 
sion benefit through their husbands (as spouses or sur- 
vivors) than through their own savings or employment. 


There are many reasons for this gender gap in retire- 
ment income. In particular, women tend to earn less 
than men. Also, women tend to work for smaller com- 
panies that are less likely to have a retirement plan. 
Women also tend to spend more time away from the 
workplace to raise a family or care for an aging relative. 
For example, one study found a strong association 
between marital and fertility decisions and pension cov- 
erage (Even and Macpherson 1994). 


On the other hand, because younger women today 
spend more time in the workforce and at more equal 
salaries, the financial security of women is likely to 
improve somewhat over time (Even and Macpherson 
1994; Korcyzk 1994; Lumsdaine et al. 1994). 


Still, even if women benefit from increasing pension 
coverage, they are likely to face a greater risk of poverty 
than men because of their longer life expectancies. 
Moreover, because relatively few private retirement 
plans are indexed for inflation, elderly women will often 
find their purchasing power diminished over the course 
of retirement (Watson 1990, p. 32). There is therefore a 
significant risk that millions of retirees will outlive their 
resources, and that octogenarian widows and divorcees 
will be among the hardest hit. 


3.2 The Shift to New "Pensions" 
without Spousal Protections 


Another major reason for concern stems from the 
shift away from traditional pensions toward new retire- 
ment plans, such as 401(k) plans and IRAs. As shown in 
Section 2, traditional pension plans typically pay out 
benefits in the form of joint and survivor annuities. 
However, these new "pensions" typically pay benefits 
in the form of lump-sum distributions that may be dissi- 
pated even before the death of the participant. Again, 
the danger is that surviving spouses will be left without 
adequate retirement incomes. 


As of 1993 about 43% of private-sector workers were 
covered by at least one pension plan (Employee Benefit 
Research Institute 1997, p. 81). Defined contribution 
plans comprised 88% of these plans, up from 67% in 
1975. Moreover, 42% of the active participants in private- 
sector plans had a defined contribution plan as their pri- 
mary plan, up from just 13% in 1975. Similarly, in 1993, 
88% of private employers with only one retirement plan 
sponsored only a defined contribution plan, up from 68% 
in 1984 (U.S. General Accounting Office 1996b, p. 4). 


It is noteworthy that 401(k) plans are the fastest grow- 
ing part of the defined contribution world. For example, 
their share of private retirement plans grew from 3% to 
14% from 1984 to 1990. At the same time their share of 
employer-sponsored retirement plan participants grew 
from 19% to 46% (U.S. General Accounting Office 
1997, p. 46; U.S. Department of Labor 1998, p. 4; U.S. 
General Accounting Office 1996a, p. 4). IRAs, too, are a 
relatively new phenomenon, and Roth IRAs are brand 
new, beginning in 1998. 


No doubt these new retirement savings vehicles will 
help enhance the retirement income security of some 
workers. To the extent that they displace traditional pen- 
sion plans, however, these new "pensions" may under- 
mine the retirement income security of other workers 
and their spouses. As explained in Section 2, these new 
pensions are generally not subject to the QJSA/QPSA 
and spousal consent rules. 


Ironically, it may be that the complicated QJSA/QPSA 
and spousal consent rules applicable to traditional pen- 
sion plans may, themselves, have contributed to the trend 
toward 401(k) plans and other new pensions. Indeed, 
many employers and their advisors complain that the 
QJSA/QPSA regime is too complicated and should be 
repealed (Helm and Goldstein 1990). 5 


5Along the same lines, traditional defined benefit plans may also 
have been undermined by court decisions requiring those plans 
to ignore mortality differences between male and female 
employees. See Moore (1987) (using a statistical analysis of the 
age/death rate of women and men and comparing them with 
rates of pension investments); City of Los Angeles Department 
of Water and Power v. Manhart, 435 United States Reports 70 
(1978) (finding that Title VII of the Civil Rights Act of 1964 
prohibits an employer from requiring female employees to 
make larger contributions to its pension plan than male employ- 
ees because of mortality table differentials between the sexes); 
and Arizona Governing Committee for Tax Deferred Annuity 
and Deferred Compensation Plans v. Norris, 463 United States 
Reports 1073 (1983) (finding that Title VII prohibits an 
employer from paying lower monthly retirement benefits to a 
woman than to a man who has made the same contributions). 
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In summary, the shift from traditional pensions with 
survivor annuities to these new pensions, which typi- 
cally pay benefits in the form of lump-sum distributions 
and do not require spousal consent, raises significant 
concerns that many surviving spouses will be left with- 
out adequate retirement incomes. 


4. Some Recent Reform Proposals 
Concerns about the adequacy of retirement incomes 


have led to a number of legislative proposals to expand 
the spousal protection rules governing the various kinds 
of private retirement plans. The most common proposals 
are to modify the joint and survivor annuity rules appli- 
cable to pension plans, to extend the spousal consent 
rules to more types of retirement plans, and to modify the 
rules for dividing retirement plans at divorce. 6 


4.1 Modify Joint and Survivor Annuities 
Under the current joint and survivor annuity regime, a 


widow typically receives only about 40% of the amount 
received while the participant was alive. Many analysts 
have observed that surviving spouses would be better 
off if benefits were paid out in the form of a joint and 
two-thirds survivor annuity or, alternatively, in the form 


6A number of the spousal protection proposals discussed here 
were included in a bill that was recently introduced by (for- 
mer) Senator Carol Moseley-Braun (D-Ill.) in the Senate and 
by Congresswoman Barbara Kennelly (D-Conn.) in the 
House (the Comprehensive Women's Pension Protection Act, 
S. 320 and H.R. 766, 1997). Among other things, their bill 
would (1) modify the joint and survivor annuity requirements 
so that pension plans would be required to provide either sur- 
viving spouse with two-thirds of the benefit received while 
both were alive (unless the nonparticipant spouse consents to 
an alternative form of payment); (2) require that 401(k) plans 
be covered by the same spousal consent protections as defined 
benefit plans with respect to lump-sum distributions; and (3) 
require that divorcing spouses automatically split their pen- 
sions 50/50 unless otherwise stipulated in a QDRO. 


There are, of course, numerous other pension reform pro- 
posals that have been suggested as ways of helping women, 
including making vesting easier, eliminating or restricting 
Social Security integration, promoting pension plan portabil- 
ity, increasing participation (for example, by covering part- 
time workers), requiring cost-of-living adjustments for all 
pensions, and using voluntary savings plans to supplement, 
not supplant, traditional employer-sponsored pensions 
(Gottlich et al. 1995; Moss 1985). 


of a joint and 75% survivor annuity (Older Women's 
League 1998, p. 20, Gottlich et al. 1995, p. 619). 7 
Consequently, many analysts have recommended that 
pension plans be required to offer a joint and 75% sur- 
vivor annuity (Executive Office of the President and 
Office of Management and Budget 1999, Analytical 
Perspectives, p. 67) or a joint and two-thirds survivor 
annuity (Comprehensive Women's Protection Act 
1997, §401; Older Women's League 1998, p. 20). 


Along the same lines, it could make sense to increase 
the QPSA benefit from the 50% minimum benefit up to 
a two-thirds, 75%, or even a full annuity for the surviv- 
ing spouse of a worker who dies before the annuity start- 
ing date (Gottlich et al. 1995). 


Yet other observers argue that the current QJSA/ 
QPSA regime is already too complicated and burden- 
some. If it were up to them, they would repeal the 
current joint and survivor annuity rules (Helm and 
Goldstein 1990). 


4.2 Extend Spousal Protections to 
Defined Contribution Plans and IRAs 


Another recent proposal has been to extend spousal 
consent protections to 401(k) plans. For example, a bill 
that passed the Senate in 1997 would have required writ- 
ten spousal consent for all distributions and loans from 
all 401(k) plans. That provision was strongly opposed 
by industry and was dropped from the final legisla- 
tion (Cosgrove 1997a; Cosgrove 1997b; Kaye 1997). 
Nevertheless, the proposal continues to have significant 
support (Comprehensive Women's Protection Act 1997, 
§501; Older Women's League 1998, p. 20). 


4.3 Improve Pension Division upon 
Divorce 


Another recent proposal would require that all retire- 
ment plans be divided equally at divorce unless the court 
orders, or the parties agree, otherwise (Comprehensive 
Women's Protection Act 1997, §103; Gottlich et al. 
1995, p. 619; Older Women's League 1998, p. 20). This 


7Many have also suggested that the Social Security system be 
modified so that married couples receive the equivalent of a 
joint and 75% survivor annuity. In that regard, one study 
found that a $1 reduction in the couple's Social Security ben- 
efit could finance about a $1.45 increase in the survivor's 
benefit (lams and Sandell 1998, p. 37). 
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automatic division rule would apply to all retirement 
plans, including 401(k) plans and IRAs. 


On the other hand, other analysts complain that even 
the current QDRO requirements are lengthy, detailed, 
and unnecessarily complex (Helm and Goldstein 1990, 
p. 113). These critics want to simplify the QDRO rules, 
not extend them to more types of retirement plans. 


If we are ever to develop a coherent public policy with 
respect to spousal rights, we need to base it on one or 
more of these three conflicting principles. This section 
next considers what kind of spousal protection is sug- 
gested by each of these three principles. It concludes by 
considering whether the three conflicting principles can 
be integrated to form the basis for a coherent public policy 
with respect to spousal rights in private retirement plans. 


5. Back to First Principles 
Before trying to develop a set of recommendations 


about what rights (if any) a nonparticipant spouse 
should have in a participant spouse's retirement plans, it 
makes sense to articulate the conflicting principles that 
have led to the disjointed and incoherent spousal protec- 
tion rules that now govern the various types of retire- 
ment savings vehicles. 


At the outset it is worth noting that all retirement plans 
reflect the deferred compensation of the participant 
spouse. From the nonparticipant spouse's point of view, 
however, a dollar is a dollar is a dollar. In short, from the 
nonparticipant spouse's point of view, all retirement 
plans are functionally equivalent. Nevertheless, the pri- 
vate retirement system has widely different spousal pro- 
tection rules for the various types of retirement savings 
vehicles: survivor annuity and consent rules for pension 
plans, a death benefit for profit-sharing and stock bonus 
plans, and no particular spousal protections for IRAs. 


This almost schizophrenic treatment of spousal rights 
in the various types of retirement plans reflects the con- 
flict among three principles that our society holds dear: 
the principle of individual autonomy, the principle of 
retirement income adequacy, and the marital partnership 
principle. Under the principle of individual autonomy, 
we believe that the government has no business telling 
workers what to do with their earned income. Under the 
principle of retirement income adequacy, however, we 
believe that the government should enact paternalistic 
retirement savings policies to ensure that workers and 
their families will have adequate incomes throughout 
their retirement years. Finally, under the marital part- 
nership principle, we believe that husbands and wives 
should share their earnings and their savings. 


When it comes to spousal rights in retirement plans, 
these three principles overlap and, sometimes, even con- 
flict. Morever, as we will see, the widely differing treat- 
ment of spouses by the various types of retirement plans 
follows naturally from our different conceptions about 
those plans and not from any logical analysis about their 
functional equivalence. 


5.1 The Principle of lndividual 
Autonomy 


First, as a general proposition we believe that the gov- 
ernment has no business telling individual workers what 
to do with the money that they earn. In our laissez-faire 
system workers can save or spend their earned income 
in any way they please. This is the principle of individ- 
ual autonomy. 


For example, imagine two workers, Husband, who 
earns an average of $40,000 a year over the course of his 
career, and Wife, who earns an average of $20,000 a 
year. After taxes, Husband and Wife can pretty much do 
whatever they want with their money. For example, 
Husband can spend $1,000 on a refrigerator or a vaca- 
tion, or Husband can invest that $1,000 in a bank, the 
stock market, or an education. It's really none of the 
government' s business. 


More to the point, if Husband takes $1,000 and puts it 
in a bank account, the government does not tell him 
when he can withdraw that money or whom he must 
share it with if he withdraws it. The principle of individ- 
ual autonomy keeps the government from interfering 
with Husband's free choice about how and when he 
spends his money. 


Now, here's the kicker. Because we basically think 
of IRAs as glorified bank accounts, they, too, are pri- 
marily governed by the principle of individual auto- 
nomy. With relatively few exceptions, 8 the IRA rules do 
not tell Husband when he can withdraw "his" money or 
what he should do with it. Absent a QDRO-like order, 
Husband can pretty much take the whole balance of his 
account and blow it in Las Vegas if he wants. The prin- 
ciple of individual autonomy is also the primary principle 
governing 401(k) plans and most other defined contri- 
bution plans. 


In essence, the principle of individual autonomy sug- 
gests that there should be no spousal rights in a partici- 


8The IRA rules do penalize early withdrawals, and the mini- 
mum distribution rules also apply (I.R.C. §§72(t), 401(a)(9)). 
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pant's pension. In fact, many analysts believe that the 
principle of individual autonomy should govern all 
forms of retirement savings. These analysts would re- 
peal the QJSA/QPSA regime and leave the allocation 
and distribution of retirement savings to the contractual 
arrangements between the spouses. 


5.2 The Principle of Retirement Income 
Adequacy 


Second, we believe that, left to their own devices, 
many individuals will not save enough for their own 
retirement. Consequently, we have empowered our gov- 
ernment to enact paternalistic Social Security and pen- 
sion policies to ensure that workers will, in fact, save for 
their own retirement (Thompson 1998; Weiss 1991). 
This is the principle of retirement income adequacy. 


For example, Social Security collects payroll taxes 
from virtually all workers and uses those receipts to pay 
benefits to virtually all retirees and their dependents. 
Private pension policy also has many paternalistic fea- 
tures. For example, the limitations on early withdrawals 
and loans help ensure that retirement savings will be 
available to meet retirement needs. 


Indeed, most of the spousal protections applicable to 
pension plans stem from paternalistic governmental 
efforts to achieve adequate retirement incomes for the 
spouses of plan participants. Both the QJSA/QPSA sur- 
vivor annuity regime and the QDRO rules help ensure 
that nonparticipant spouses will have adequate retire- 
ment incomes. Consequently, when Husband contri- 
butes $1,000 to a pension plan, he surrenders some 
choice about it. At least a portion of that money gets 
locked into a survivor annuity, unless Wife consents 
otherwise. Similarly, if Husband contributes $1,000 to a 
profit-sharing or stock bonus plan, the money will be 
subjected to the death benefit regime applicable to those 
plans, and vice versa for Wife's contributions to ERISA- 
covered plans. 


In short, under the retirement income adequacy princi- 
ple the basic idea is to pool the couple's retirement sav- 
ings in a way that ensures that both spouses would have 
adequate incomes throughout their retirement years. 


Of course, if the government really wanted to ensure 
that participants and their spouses have adequate 
incomes throughout their retirement years, there is 
much more that it could do. For example, it could bar 
early withdrawals and plan loans altogether; it could 
mandate that all retirement plans pay out benefits in the 
form of annuities (perhaps even joint and 75% survivor 


annuities for married couples); and it could mandate that 
pension benefits be indexed for inflation. 


Indeed, if retirement income adequacy were the only 
principle guiding government action, the government 
would find it relatively easy to ensure that every Ameri- 
can would have an adequate retirement income. This goal 
could be achieved, for example, by expanding the current 
Social Security system or by mandating some type of uni- 
versal private pension system (President's Commission 
on Pension Policy 1981; Furman 1999). 


5.3 The Marital Partnership Principle 
Finally, according to the marital partnership principle, 


spouses are thought to be equal partners in the deferred 
compensation that is saved during the course of their 
marriage. 9 For example, absent evidence to the contrary, 
our divorce courts presume that an equal division of mar- 
ital property is the most equitable. Consequently, at least 
for couples with long marriages, their retirement savings 
are typically split 50/50. 


However, where the duration of the pension-producing 
employment and the marriage are not the same, the 
courts often utilize the so-called coverture fraction to 
determine what portion of the pension is marital property 
and what portion is the participant's individual property. 
For example, if an employee worked for 20 years on the 
job that resulted in the pension benefits but was married 
for just 12 of those years before divorce, the marital 
property share would be just 60% (60% = 12/20) of the 
value of the pension at divorce. Consequently, the 
spouse would be entitled to 30% of the pension (half of 
the 60% that is marital property), and the participant 
would get 70% (the 40% that is not marital property plus 
half of the 60% that is marital property). 


6. Implications and Models 


6.1 Toward a Coherent Spousal Rights 
Policy 


6.1.1 A Simple Example 
A simple example should clarify the various ap- 


proaches for dividing retirement savings between spouses. 


9It is worth noting, however, that there is relatively little 
empirical evidence showing that marriages in the real world 
actually operate as an equal partnership between a man and a 
woman (Kornhauser 1996). 
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Consider a couple that has been married for 12 years, 
with Husband age 65 and Wife age 60. Husband has 
earned an average of $40,000 a year over the course of 
his career. Over the past 20 years Husband has accumu- 
lated $100,000 of retirement savings. Wife has earned 
an average of $20,000 a year over her career and has no 
retirement savings. Who gets Husband's $100,000 in 
retirement savings? 


Under current law the result would depend on the 
type of retirement savings vehicle. Under a pension plan 
the default is the QJSA/QPSA 50% survivor annuity 
regime. Under a profit-sharing or stock bonus plan, the 
spouse gets a death benefit. Finally, IRAs offer no par- 
ticular spousal protections. 


Alternatively, if the principle of individual autonomy 
were to govern, Husband would keep all $100,000. It 
would simply be none of the government's business. 


If, instead, the principle of retirement income ade- 
quacy were to govern, retirement plans would often 
be divided based on the relative needs of husbands 
and wives. In particular, life expectancies would be 
extremely important, and most spouses would be re- 
quired to take their benefits in the form of a joint and 
survivor annuity. For example, imagine if Husband's 
$100,000 is used to purchase a joint and survivor annu- 
ity. In present value terms Wife would get most of the 
$100,000 because she is younger than Husband, and so 
she is likely to collect benefits long after he has died. 
Indeed, according to pertinent IRS regulations, Husband 
has a life expectancy of 15 years, but Wife has a life 
expectancy of 21.7 years, and together they have a joint 
life expectancy of 24.6 years, l0 


Under the marital partnership principle, however, 
Husband would get $70,000, and Wife would get 
$30,000. Under the coverture rule, only 60% of 
Husband's $100,000 of retirement savings is marital 
property (12 years of marriage/20 years of work leading 
to these retirement savings). Wife would get half of that 
$60,000, and Husband would get the rest (the 40% that 
is not marital property plus half of the 60% that is mari- 
tal property). 


6.1.2 Toward a Solution 


It is probably impossible to completely reconcile 
these three conflicting principles for the division of 
retirement savings, but it may be possible to confine 
each to a different portion or aspect of retirement sav- 


l°U.S. Internal Revenue Service, Treasury Regulations 
§1.72-9 Tables I and II (1986). 


ings. Current law applies different spousal protection 
rules to different types of retirement savings plans. But 
it would make better sense to instead apply different 
spousal protection rules for different amounts of retire- 
ment savings. 


6.2 A Mandatory Survivor Annuity 
Regime 


One approach would be to focus on the principle of 
retirement income adequacy. ~ ~ In the context of the pres- 
ent voluntary retirement savings system, the government 
might want to require husbands and wives to use at least 
a portion of their retirement savings to ensure that both 
spouses have adequate incomes throughout their retire- 
ment years. This goal could perhaps best be accom- 
plished by mandating that couples use at least a basic 
portion of their retirement savings to purchase a joint and 
survivor annuity, perhaps even one that is indexed for 
inflation. Beyond the basic amount of retirement savings 
needed to purchase this annuity, however, more relaxed 
distribution rules might apply. 


For example, at retirement, couples could be required 
to purchase an indexed joint and survivor annuity that, 
together with Social Security, would assure them an 
annual income equal to at least 125% of the poverty 
level (Forman 1998b, pp. 1681-84). In 1999 the poverty 
level for a married couple is $11,060 (U.S. Department 
of Health and Human Services 1999). Consequently, 
assuming a target of 125% of the poverty level, a mar- 
tied couple retiring in 1999 would need $13,825 in 1999 
($13,825 = 125% x $11,060) and appropriately infla- 
tion-adjusted amounts in subsequent years. For many 
couples Social Security will already provide a good 
chunk of the minimum benefit of 125% of the poverty 
level, leaving only the balance to be made up from the 
couple's purchase of an inflation-adjusted annuity. 12 


More relaxed rules might be applied to retirement sav- 
ings in excess of the basic amount needed to meet the 
125% of the poverty level standard. If the principle of 
individual autonomy were allowed to govern these extra 
savings, each spouse would be pretty much free to use 


l lAs already mentioned, at the farthest extreme the principle 
of retirement income adequacy could be used to justify an 
expanded Social Security system or a mandatory private 
pension system. 


12These annuities could be sold by the government, or alter- 
natively the government could help create a private market 
for them. 
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his or her respective savings as he or she chose. 
Alternatively, if the marital parmership principle were 
allowed to govern, then each spouse would have signifi- 
cant rights in the other spouse's extra retirement savings. 


Finally, similar protections could be designed to pro- 
tect spouses of workers who died before retirement and 
to protect divorced spouses. The key would be to design 
benefits that generally ensured that surviving spouses 
and ex-spouses also would have adequate incomes 
throughout their retirement years. 


6.3 A Pension-Sharing Regime 
Another approach would be to focus on the marital 


partnership principle. Within the context of the present 
voluntary retirement savings system, the govemment 
might simply mandate that all retirement savings vehi- 
cles be shared equally between a husband and wife. 
Under this "pension-sharing" approach the retirement 
savings of married workers could be split between the 
two spouses when contributions are made, at divorce, at 
retirement, or at death. 


Such a pension-sharing approach could operate along 
the lines of the so-called earnings-sharing approach that 
has so often been offered as an alternative to Social 
Security's current system of spousal benefits (U.S. 
Department of Health and Human Services 1985; U.S. 
Congressional Budget Office 1986; Fierst and Campbell 
1988). Under Social Security earnings sharing, Social 
Security' s current system of spouse and surviving spouse 
benefits would be repealed. Instead, each spouse in a 
married couple would be credited with one-half of the 
couple's combined earnings during marriage. In the end 
each spouse' s Social Security benefit would be based on 
one-half of the married couple' s earnings credits during 
marriage plus whatever earnings credits each of them 
accrued before or after the marriage. 


For example, consider a couple in which the primary 
worker earned $40,000 in a given year and the second- 
ary worker earned $10,000. Under the current Social 
Security system, the primary worker is credited with 
$40,000 of earnings, and the secondary worker is cred- 
ited with just $10,000 of earnings. Under earnings shar- 
ing, each would be credited with $25,000 of earnings for 
that year for purposes of computing benefits. 


6.3.1 The General Idea 
Something like earnings sharing could easily be ap- 


plied to most private retirement plans. Instead of creating 


a single account or record for each worker, plan sponsors 
and IRA trustees could be required to create two separate 
accounts--one for the worker and another for the 
spouse--and accrue half of the benefits in each of the 
two accounts. In effect the spouse would be treated as 
another employee of the plan sponsor. Alternatively, a 
single account could be set up jointly for the husband and 
wife, and that account could be split at divorce, retire- 
ment, or death. 


6.3.2 Period for Sharing and Eligible Years 
Retirement savings could be shared only for the years 


of marriage and not for years when the couple is not 
married. The period for sharing could be in increments 
of single calendar years, with marital status on the last 
day of the calendar year being determinative. 


6.3.3 Proof of Marriage and Divorce 
Obviously, keeping track of who was married, to 


whom, and for how long would be a challenge, but it 
would not be an insurmountable one. One approach 
would be for the federal government to maintain a cen- 
tral records system. This could be accomplished, for 
example, if officials who perform marriages or grant 
divorces were required to provide prompt notice to the 
federal government, which could then make the infor- 
mation available to the parties concerned. 


6.3.4 Payout at Retirement 
At retirement each spouse would have one or more 


retirement savings vehicles. Presumably, generous roll- 
over rules would allow each individual to combine his 
or her many different participant and spousal accounts 
and accruals. Moreover, spouses should be allowed to 
combine their savings and accrued benefits to purchase 
joint and survivor annuities. Indeed, in order to ensure 
adequate incomes for both spouses throughout their 
retirement years, perhaps minimum-level joint and sur- 
vivor annuities should be required. 


6.3.5 Inheritance for Surviving Spouses 
of Married Couples 


When one partner to the marriage died, the surviving 
spouse would be guaranteed the right to inherit half (or 
perhaps even all) of the other spouse's accrued retirement 
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savings. Alternatively, the surviving spouse's share 
might be allowed to vary depending upon the adequacy of 
the surviving spouse's own accrued retirement benefits 
and the length of the marriage. 


6.3.6 Division at Divorce 


If retirement accruals are divided annually, then no 
further action would be required at divorce. Still, we 
might want to permit courts to issue QDRO-like orders 
in order to achieve the equitable division of the couple's 
marital property. 


Alternatively, divorce might be the operative time for 
dividing individually accrued pension benefits. In that 
event division according to the coverture formula would 
be appropriate, unless a different division were needed 
to achieve an equitable division of the couple's marital 
property. 


6.4 A More Realistic Spousal Consent 
Alternative 


Realistically, this country seems too committed to the 
principle of individual autonomy to adopt either a manda- 
tory survivor annuity or a pension-sharing regime at this 
time. Nevertheless, some expansion of spousal rights in 
retirement plans is needed in order to help ensure that all 
workers and their spouses will have adequate incomes 
throughout their retirement years. Moreover, it would 
make sense to have pretty much the same set of rules 
applicable to virtually all types of retirement savings 
vehicles. After all, at retirement all retirement plans are 
pretty much functionally equivalent. Accordingly, it 
would make sense to have a consistent set of spousal pro- 
tections with respect to retirement, death, and divorce. 


6.4.1 At Retirement: Spousal Consent 
and Joint and Survivor Annuities 


It could make sense to extend the spousal consent 
rules to all retirement plans, including 401(k)s and 
IRAs. These rules could be applied to all distributions, 
withdrawals, and loans. If necessary, the government 
could help keep track of marriages and divorces and 
make that information available to plan administrators 
and IRA trustees. 


Moreover, the QJSA/QPSA regime could be extended 
to all, or at least to more, types of retirement plans. It 
might even be appropriate to require that all types of 


retirement plans offer a joint and 75% survivor annuity 
option. 


For that matter the government might even want to 
help make it possible for every couple to buy an 
indexed joint and survivor annuity that, together with 
Social Security, would assure them an annual income 
equal to at least 125% of the poverty level. These 
annuities could be sold by the government, or, alterna- 
tively, the government could help create a private mar- 
ket for them. 


6.4.2 At Death: Preretirement Survivor 
Annuities or Inheritance 


At the death of a participant, it could make sense to 
ensure that the surviving spouse is entitled to at least 
half of the participant's retirement savings or, alterna- 
tively, is entitled to receive a preretirement survivor 
annuity of an equivalent value. 


6.4.3 At Divorce: Automatic Division of 
Accrued Benefits 


Finally, at divorce, it could make sense to automati- 
cally divide the couple's combined retirement sav- 
ings-equal ly ,  unless the court orders, or the parties 
agree, otherwise. For example, on receipt of the appro- 
priate notice, an IRA trustee would simply create two 
equal accounts for the former husband and wife. 


7. Conclusion 
What rights should a nonparticipant spouse have in a 


participant's retirement plan? The current system 
applies widely differing spousal protection rules to pen- 
sion plans, profit-sharing and stock bonus plans, and 
IRAs. The current system is both disjointed and inco- 
herent, and it is unlikely to meet the needs of present and 
future retirees and their spouses. 


Building from first principles, this paper has offered 
three alternatives. First, the government might want to 
mandate that participants and their spouses use at least a 
basic portion of their retirement savings to acquire 
indexed joint and survivor annuities that, together with 
their Social Security benefits, would ensure that they 
have adequate retirement incomes throughout their lives. 
Second, the government might want to require partici- 
pants to share their retirement savings through some kind 
of pension-sharing regime. Finally, the government 
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might simply want to expand the spousal protection 
rules that currently apply to pension plans and extend 
those rules to such "new" pensions as 401(k) plans 
and IRAs. 


What is needed is a coherent set of spousal protec- 
tions that can help guarantee that all Americans will 
have adequate retirement incomes. There are advan- 
tages and disadvantages each of the three alternatives 
described here. But the need for reform is clear, and the 
time for action is now. 


Acknowledgment 
Research assistance was provided by Melissa French. 


R E F E R E N C E S  


Arizona Governing Committee for Tax Deferred 
Annuity and Deferred Compensation Plans v. 
Norris, 463 United States Reports 1073 (1983). 


Atkins, G. Lawrence. 1986. "Spend It or Save It? 
Pension Lump-Sum Distributions and Tax Reform 
(an EBRI-ERF Research Report)." Washington, 
D.C.: Employee Benefit Research Institute. 


Baumer, David L., and Poindexter, J. C. 1996. "Women 
and Divorce: The Perils of Pension Division," Ohio 
State Law Journal 57, no. 1:203-33. 


Belier, Daniel J., and McCarthy, David D. 1992. 
"Private Pension Benefits," in Trends in Pensions, 
1992, edited by John A. Turner and Daniel J. Belier, 
pp. 217-20. Washington, D.C.: U.S. Government 
Printing Office. 


Blumberg, Grace Ganz. 1986. "Marital Property Treat- 
ment of Pensions, Disability Pay, Workers' 
Compensation, and Other Wage Substitutes: An 
Insurance, or Replacement, Analysis," University 
of California at Los Angeles Law Review 33: 
1250-98. 


City of Los Angeles Department of Water and Power v. 
Manhart, 435 United States Reports 70 (1978). 


The Comprehensive Women's Pension Protection Act. 
1997. Senator Carol Moseley-Braun, S. 320, 105th 
Congress, 1st Session, Congressional Record 143 
(February 13):S 1382, S 1383-S 1388. 


The Comprehensive Women's Pension Protection Act. 
1997. Representative Barbara Kennelly, H. R. 766, 
105th Congress, 1 st Session, Congressional Record 
143 (February 13):H585, E259-E260. 


Conison, Jay. 1998. Employee Benefit Plans in a 
Nutshell. 2nd ed. St. Paul, Minn.: West Publishing. 


Cosgrove, Anita. 1997a. "GOP Leaders Drop Spousal 
Consent, but Keep Employer Stock Limit in Tax 
Bill," BNA Pension & Benefits Reporter 24 (July 
28): 1731-32. 


Cosgrove, Anita. 1997b. "Pension Simplification: 
Employers Oppose Budget Provision for Spousal 
Consent on 401(k) Assets," BNA Pension & 
Benefits Reporter 24 (July 7): 1562-64. 


Employee Benefit Research Institute. 1997. EBRI 
Databook on Employee Benefits. 4th ed. Washington, 
D.C.: Employee Benefit Research Institute. 


Employee Retirement Income Security Act of 1974, 
Public Law No. 93-406, 88 Statutes at Large 829 
(1974) (codified as amended in scattered sections of 
Titles 26 and 29 of the United States Code). 


Executive Office of the President and Office of Man- 
agement and Budget. 1999. Budget of the United 
States Government, Fiscal Year 2000, Analytical 
Perspectives. Washington, D.C.: Government Print- 
ing Office. 


Even, William E., and Macpherson, David A. 1994. 
"Gender Difference in Pensions," Journal of 
Human Resources 29, no. 2 (spring):555-87. 


Ferron, Donald T. 1997. "Social Security Benefits for 
Women Aged 62 or Older," Social Security Bulletin 
60, no. 4 (December):32-38. 


Fierst, Edith U., and Campbell, Nancy D., eds. 1988. 
Earnings Sharing in Social Security: A Model for 
Reform: Report of the Technical Committee on 
Earnings Sharing. Washington, D.C.: Center for 
Women Policy Studies. 


Forman, Jonathan B. 1998a. "Reforming Social Security 
to Encourage the Elderly to Work," Stanford Law 
and Policy Review 9 (spring):289-302. 


Forman, Jonathan B. 1998b. "Whose Pension Is It 
Anyway? Protecting Spousal Rights in a Privatized 
Social Security System," North Carolina Law 
Review 76, no. 5:1653-85. 


Forman, Jonathan B. 1999. "Universal Pensions," 
Chapman Law Review 2, no. 1 (spring): 95-131. 


Gottlich, Vicki, Hounsell, M. Cindy, and Porter, Dianna. 
1995. "Ten Pension Guidelines to Prevent Poverty 
among Older Women," Clearinghouse Review 29, 
no. 6 (October):616-20. 


Helm, Robert E., and Goldstein, Brian P. 1990. "Pension 
Reform/Simplification--An Urgent Need: Practical 
Proposals from the Front Lines," Georgia Law 
Review 25, no. 1:91-116. 


Holden, Karen C. 1996. Determinants of Joint and 
Survivor Benefit Choices: Effects of Changing Work 
and Marital Patterns, in the Miami University 


66 Retirement Needs Framework 







Center for Pension and Retirement Research Con- 
ference (May 31-June 1), Miami, Ohio. 


Holden, Karen C. 1999. "Women as Widows under a 
Reformed Social Security System," in Prospects for 
Social Security Reform, edited by Olivia S. Mitchell, 
Robert J. Myers, and Howard Young, pp. 356-71. 
Philadelphia: University of Pennsylvania Press. 


Hurd, Michael D., and Wise, David A. 1987. "The 
Wealth and Poverty of Widows." National Bureau 
of Economic Research Working Paper no. 2325. 
Cambridge, Mass.: NBER. 


Iams, Howard M., and Sandell, Stephen J. 1998. "Cost- 
Neutral Policies to Increase Social Security 
Benefits for Widows: A Simulation for 1992," 
Social Security Bulletin 61, no. 1:3 n. a.3. 


Internal Revenue Code (Title 26 of the United States 
Code). 


Kaye, Steven D. 1997. "Spousal Dissent," U.S. News & 
World Report (October 6):79. 


King, Francis P. 1996. "Trends in the Selection of TIAA- 
CREF Life-Annuity Income Options, 1978-1994," 
Research Dialogues, no. 48 (July): 1-26. 


Korcyzk, Sophie M. 1994. "Are Women's Jobs Getting 
Better, or Are Women Getting Better Jobs?" 
in Pension Coverage Issues for the '90s. U.S. 
Department of Labor, Pension and Welfare Benefits 
Administration, pp. 61-84. Washington, D.C.: U.S. 
Government Printing Office. 


Kornhauser, Marjorie E. 1996. "Theory Versus Reality: 
The Partnership Model of Marriage in Family and 
Income Tax Law," Temple University Law Review 
69, no. 4:1413-50. 


Krauskopf, Joan M., and Seiling, Sharon Burgess. 1996. 
"A Pilot Study on Marital Power as an Influence in 
Division of Pension Benefits at Divorce of Long 
Term Marriages," Journal of Dispute Resolution 
1996, no. 1:169-89. 


Lassila, Dennis R., and Kilpatrick, Bob G. 1997. U.S. 
Master Compensation Tax Guide. Chicago: CCH. 


Lumsdaine, Robin L., Stock, James H., and Wise, David 
A. 1994. "Pension Plan Provisions and Retirement: 
Men and Women, Medicare, and Models," in 
Studies in the Economics of Aging, edited by David 
A. Wise, pp. 183-212. Chicago: University of 
Chicago Press. 


McGill, Dan M., Brown, Kyle N., Haley, John J., and 
Schieber, Sylvester J. 1996. Fundamentals of 
Private Pensions. 7th ed. Philadelphia: University 
of Pennsylvania Press. 


Moore, Robert L. 1987. "Are Male/Female Earnings 
Differentials Related to Life-Expectancy-Caused 


Pension Cost Difference?" Economic Inquiry 25 
(July):389-401. 


Morris, Betsy. 1998. "It's Her Job, Too," Fortune 
(February 2):64-78. 


Moss, Anne. 1985. "Women's Pension Reform: Con- 
gress Inches toward Equity," University of Michigan 
Journal of Law Reform 19, no. 1:165-81. 


Moss, Anne E., and Gottlich, Vicki. 1995. "The Divisible 
Pension: Another Income Source for Low-Income 
Divorced Clients," Clearinghouse Review 29, no. 3 
(July):283-90. 


Older Women's League. 1998. Women, Work and 
Pensions: Improving the Odds for a Secure Retire- 
ment. Washington, D.C.: Older Women's League. 


Ott, David E. 1991. "Survivor Income Benefits Pro- 
vided by Employers," Monthly Labor Review 114, 
no. 6 (June):13-18. 


President's Commission on Pension Policy. 1981. 
Coming of Age: Toward a National Retirement 
Income Policy. Washington, D.C.: President's 
Commission on Pension Policy. 


Retirement Equity Act of 1984, Public Law No. 98-397, 
98 Statutes at Large 1429 (1984) (codified as 
amended in scattered sections of Titles 26 and 29 of 
the United States Code). 


Thompson, Lawrence. 1998. Older and Wise: The Eco- 
nomics of Public Pensions. Washington, D.C.: 
Urban Institute Press. 


Throne, Mary A. 1988. "Pension Awards in Divorce 
and Bankruptcy," Columbia Law Review 88, no. 1: 
194-211. 


U.S. Congress, House Committee on Ways and Means. 
1998. 1998 Green Book: Background Material and 
Date on Programs within the Jurisdiction of the 
Committee on Ways and Means, 105th Congress, 
2nd Session (Committee Print no. WMCP: 105-7). 
Washington, D.C.: U.S. Government Printing Office. 


U.S. Congressional Budget Office. 1986. Earnings 
Sharing Options for the Social Security System. 
Washington, D.C.: U.S. Government Printing 
Office. 


U.S. Department of Health and Human Services. 1985. 
Report of Earnings Sharing Implementation Study. 
Washington, D.C.: U.S. Government Printing 
Office. 


U.S. Department of Health and Human Services, Office 
of the Secretary. 1999. "Annual Update of the 
Health and Human Services Poverty Guidelines," 
Federal Register 64:13,428-30. 


U.S. Department of Labor, Bureau of Labor Statistics. 
1998. Employee Benefits in Medium and Large 


VL Protecting Spousal Rights in Private Pensions 67 







Private Establishments 1995. Washington, D.C.: 
U.S. Government Printing Office. 


U.S. Department of Labor, Pension and Welfare Benefits 
Administration, Office of Economic Analysis. 1995. 
Retirement Benefits of  American Workers 1995. 
Washington, D.C.: U.S. Government F'rinting Office. 


U.S. Department of Labor, Pension and Welfare Benefits 
Administration. 1997. QDROs: The Division of Pen- 
sions through Qualified Domestic Relations Orders. 
Washington, D.C.: U.S. Government Printing Office. 


U.S. General Accounting Office. 1996a. 401(K) Plans: 
Many Take Advantage of  Opportunity to Ensure 
Adequate Income. GAO/HEHS-96-176, August. 


U.S. General Accounting Office. 1996b. Most Employers 
That Offer Pensions Use Defined Contribution Plans. 
GAO/GGD-97-1, October. 


U.S. General Accounting Office. 1997. Implications 
of  Demographic Trends for Social Security and 
Pension Reform. GAO/HEHS-97-81, July. 


U.S. Internal Revenue Service, Treasury Regulations 
§1.72-9 Tables I and II (1986). 


Watson, Camilla E. 1990. "The Pension Game: Age- 
and Gender-Based Inequities in the Retirement 
System," Georgia Law Review 25, no. 1:1-69. 


Watson, Camilla E. 1991. "Broken Promises Revisited: 
The Window of Vulnerability for Surviving Spouses 
under ERISA," Iowa Law Review 76, no. 3:431-520. 


Weaver, David A. 1997. "The Economic Well-being of 
Social Security Beneficiaries, with an Emphasis on 
Divorced Beneficiaries," Social Security Bulletin 
60, no. 4:3-17. 


Weiss, Deborah M. 1991. "Paternalistic Pension Policy: 
Psychological Evidence and Economic Theory," 
University of  Chicago Law Review 59, no. 4: 
1275-1319. 


Wiatrowski, William J. 1998. "Family Retirement 
Benefits," Compensation and Working Conditions 3 
(spring): 12-16. 


Woods, John R. 1993. "Pension Vesting and Pre- 
retirement Lump Sums among Full-Time Private 
Sector Employees," Social Security Bulletin 56 
(fall):3-21. 


See the discussion of this paper by Patricia Scahill 
(p. 2O9). 


68 Retirement Needs Framework 







m-rs00-1-07.pdf


VII 
Distributional Changes in Income 


and Wealth upon Widowhood: 
Implications for Private Insurance 


and Public Policy 
by Karen C. Holden and Cathleen Zick 


Introduction 
Cross-sectional data consistently show that widows 


are far more likely to be poor than are women of com- 
parable ages who are married. In 1990, 27% of  women 
65 and older living alone were poor, compared to 6% of 
families headed by a person 65 and older (Social 
Security Administration 1997). Yet cross-sectional data 
for a single year provide little insight into the actual eco- 
nomic risks associated with widowhood and hence give 
little financial or policy guidance on how to mitigate 
that risk. Widows interviewed at a point in time include 
both women who were widowed many years earlier, 
when economic conditions and social and private insur- 
ance may have been less protective of widows, as well 
as those recently widowed and subject to the current 
array of protective policies and economic conditions. 
Widows, like everyone else, grow older over time, and 
thus among widows of the same age will be those who 
have spent many years widowed as well as those whose 
economic status reflects the short-run consequences of 
the occurring event of widowhood. Finally, because the 
probability of death is associated with economic status, 
widows are likely to be drawn from couples who were 
already relatively worse off  even when the husband 
was alive. Thus a simple comparison of  widows and 
couples will exaggerate the economic vulnerability 


associated with widowhood. To the extent that better- 
off  couples are more likely to have pension coverage, 
this comparison will also lead to erroneous inferences 
about the degree to which wives lose pension coverage 
or pensions fall when their husbands die. It is only from 
data that follow individual women over  time, from 
years married into widowhood, that we can discover the 
actual changes in economic well-being associated with 
widowhood. 


This paper uses such data to chart the economic status 
of women as they move from marriage into widowhood, 
examining changes in income and income sources that 
actually occur as women are widowed. The paper begins 
with information on changes in income relative to a needs 
standard as women enter widowhood. These are mean 
changes; to capture the effects of widowhood on the dis- 
tribution of income we examine changes in one measure 
of  income inequali ty--the Gini coeff ic ient--and how 
each major income source contributes to the greater 
income inequality that is observed in widowhood. 


In this paper we are particularly interested in the 
actual and potential role of  pensions in preserving 
the economic status of  widows. Thus we next explore 
the ability of  pensions to change the poverty status of 
women when they are widowed, defining "pover ty"  
alternatively as having family income below 2.0, 1.5, 
and 1.0 times the poverty threshold. A concluding sec- 
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FIGURE 1 
INCOME ADJUSTED FOR NEEDS: COUPLES CATEGORIZED BY HUSBANDS' SURVIVAL 
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tion that also draws on other recent research by the 
authors discusses the implications of the information 
presented in this paper for retirement planning and pol- 
icy formation. 


Widowhood and Income Change 
The incomes of the elderly, including that of women 


living alone, have improved over the past several 
decades (Radner 1993). Yet widows continue to experi- 
ence relatively high rates of poverty compared to their 
married peers (Bound et al. 1991; Holden and Zick 1997; 
Burkhauser, Holden, and Feaster 1988; Hurd and Wise 
1989). This is despite the passage of federal laws (the 
Employee Retirement Income Security Act [ERISA] and 
the Retirement Equity Act [REA]) that included provi- 
sions intended to increase the share of a couple's income 
that continued to be paid to the widow. 


Figure 1 documents the persistence into the early 
1990s of the income hazard associated with the widow- 
hood event. Here we use one measure of well-being--the 
income-to-needs ratio---to compare change over time for 


two groups of women, those who become widowed and 
those who remain married. The data are from the 1990, 
1991, and 1992 Panels of  the Survey of Income and 
Program Participation (SIPp).I Conducted by the Census 
Bureau, SIPP interviews a nationally representative sam- 
ple of households at four-month intervals over approxi- 
mately a 32-month period (U.S. Bureau of the Census 
1987). Each household member present at the first inter- 
view is followed in subsequent interview waves, even if 
the household dissolves and members form other house- 
holds and unions. Thus when one spouse dies the survivor 


~Each SIPP panel is a nationally representative sample of 
households whose members are interviewed at four-month 
intervals over approximately a 32-month period (U.S. Bureau 
of the Census 1987). At each interview data are collected on 
household composition and the incomes of each household 
member over the four preceding months. In addition, ques- 
tions from special topical modules, including household 
wealth and its composition, are asked in each interview. A 
new panel is introduced each year. The data presented in this 
paper are from the three SIPP surveys. Sample weights are 
used to adjust for sampling and response differences. 
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remains a sample member. 2 At each interview data are 
collected on household composition and the incomes of 
each household member over each of the four preceding 
months. Although the short time period provides only a 
narrow window within which to examine the widowhood 
process, the monthly income data provide a unique 
opportunity to examine the magnitude of income changes 
immediately after widowhood. 


We define a sample of what we call "eventual wid- 
ows" (whose data are shown with the lower line of 
Figure 1) who are women age 40 or older and married 
(husband present) at the first SIPP interview and whose 
husbands died at some point during the 32-month inter- 
view period. All these women were interviewed at least 
once as a widow. The economic experience of  these 
women is compared to "intact couples" (shown by the 
top line) who are married women 40 and older who 
remained married throughout SIPP. 3 Because women 
widowed in SIPP are on average younger than those 
who remain married, we weight the married sample 
such that the age distribution at the time of the first 
interview is identical to that of  eventual widows. Thus 
differences in patterns between the two sets of couples 
are net of differences in age structure. 


The graph shows how the ratio of household income to 
a consumption needs standard changes over the months 
of the SIPP survey. The standard of consumption "needs" 
used is the U.S. poverty threshold, which varies with fam- 
ily size and, consequently, is one indicator of implied 
changes in household consumption needs as household 
size changes with the death of a husband. In 1991 the 
poverty threshold for a single person under age 65 was 
$7,086 ($6,532 for those 65 or older) with that for a two- 
person household 29% higher (26% higher for those 65 or 


2This contrasts with some other longitudinal data sets in which 
an individual respondent is the sampled member and in which 
respondent's death leads to attrition of the surviving unit. This 
was true of the National Longitudinal Survey of older men 
(although the most recent reinterview also tried to locate sur- 
vivors of sample members). The Retirement History Survey 
did follow up on widows of married men, but because they 
were not sampled individuals the follow-up was somewhat 
less persistent and fewer data were collected on them. 


3The female respondents must have been age 40 or older when 
first interviewed. The three-year panel sample contains 512 
eventual widows. We compare these to 3,398 continuously 
married women, actually a 10% random sample of the full 
number in SIPP. In order to increase the reliability of data in 
the later months of the post-widowhood period, we include 
data for 784 widows who had been widowed within the 
24 months prior to the first interview. 


older). This scale implies that a single-person household 
requires 77% and 79% respectively, of the income of the 
two-person household. Thus for the income-to-needs 
ratio to fall when a married woman (with no other persons 
in the household) is widowed, the numerator (income) 
must decline by more than 77% (79%). 


The monthly data for each eventual widow are cen- 
tered on the month in which the woman first reported 
being widowed. Because this may occur at different 
months during the SIPP interview period, the aggregate 
data are arrayed over a 64-month period, even though 
for any single couple we have a maximum of 32 months 
of data. 4 A month of"widowhood" is randomly assigned 
to the latter group of couples, but in such a way that the 
pattern of  death across months is in the aggregate iden- 
tical for the (weighted) samples. While the continuously 
married couples are in fact never widowed, an assigned 
widowhood month allows a comparison of the experi- 
ence of these two groups of women over a comparable 
period of time. 


Even prior to widowhood, the income-to-needs ratio 
of eventual widows is about 15% below that of  their 
continuously married counterparts, implying that one 
component of widows' lower income may be attributed 
to long-standing pre-widowhood differences between 
the two groups. Nevertheless, widowhood exacts an 
economic toll; the eventual widows' average income-to- 
needs ratio was 3.40 in the two months preceding the 
death, and that ratio drops and stabilizes on average at 
about 2.7, roughly 70% of that of the comparison cou- 
ples. Note that the post-widowhood income-to-needs 
ratio already is adjusted for the change in consumption 
needs of the now smaller household:  from a two-person 
to a one-person household. 


Sources of Income Change 
In this section we look at two descriptors of income 


change between the pre- and post-widowhood period: 
sources of income change and change in income distri- 


4In the month in which the husband died, the household's 
reported income may include income the woman receives as 
a wife and, subsequently, as a widow (Burkhauser, Holden, 
and Myers 1986). Thus household income in that month may 
not be a true measure of the widow's income. Subsequent 
months reflect her status as a widow and adjustments in earn- 
ing behavior or household composition. 


5See Citro and Michael (1995) for a discussion of the weak- 
nesses and inadequacies of the poverty threshold and its 
assumed equivalency scale. 
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TABLE 1 


COMPONENTS OF INCOME CHANGE UPON WIDOWHOOD 
(WIDOWS CLASSIFIED BY AGE AT WIDOWHOOD)  


Income Type 


Percentage 
Percentage Contribution to 


Income Change Change in Total Income 
at Widowhood Income Change 


Total income $( 1,328.57) -54% 100% 
Age < 60 (1,986.54) -59 100 
Age > 60 (1,283.30) -47 100 


Earnings (408.07) -51 31 
Age < 60 (957.72) -50 48 
Age > 60 (259.36) -54 20 


Social Security (448.38) --46 34 
Age < 60 (281.74) -65 11 
Age > 60 (489.43) -44 48 


Pension income (237.68) -55 18 
Age < 60 (118.66) -37 6 
Age > 60 (269.29) -58 21 


Asset income (213.32) ---40 16 
Age < 60 (148.01) -43 6 
Age > 60 (229.41) -39 22 


Unemployment/Workers' 
Compensation (62.28) -91 5 
Age < 60 (150.93) -95 6 
Age > 60 (38.81) -87 4 


SSI/FS/Other transfers (76.69) - 12 1 
Age < 60 (261.73) -12 5 
Age > 60 (31.16) -16 -1 


Life insurance/annuities/ 
estates 57.74 8 4 
Age < 60 36.35 22 2 
Age > 60 59.81 7 5 


Lump-sum payment 58.59 253 -4 
Age < 60 29.67 69 -1 
Age > 60 66.33 371 -6 


bution by sources. Table 1 shows the absolute and per- 
centage change in individual income sources from the 
two months prior to widowhood to the two months after 
the husband's death. 6 The third column shows the con- 
tribution of a change in each source to the change in 
total income. Because nondisabled widows are not eligi- 
ble for Social Security benefits prior to age 60, we group 
women by this age cutoff in order to capture the effect 
of younger versus older age at widowhood. Note that 
these changes do not adjust for lower consumption 
needs of the smaller household and so are larger than 
those shown in Figure 1. 


6We found that using two-month averages most accurately 
represented the pre- and post-widowhood periods. There was 
little change over those periods in the contribution of major 
income sources to well-being. 


Although total income change is only somewhat 
larger for younger than older women upon widowhood 
(a decline by 59% versus 47%), the sources of income 
change are markedly different. Not surprisingly, for 
younger widows the largest absolute and percentage 
change is in earnings, accounting for 48% of the total 
income decline (versus 20% for older widows), whereas 
for older widows declines in Social Security and pen- 
sion income account for 67% of the income decline 
(versus 17% for younger widows). 7 What is notable is 
that income from all major income sources declines, 
including asset income. (We say more below about the 


7Note that the last column accounts for the percentage of the 
total income decline. In this column a positive number con- 
tributes to that decline, and a negative number counteracts 
that decline. 
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role of assets as a potential income source for these wid- 
ows.) Among both groups of widows life insurance and 
estate income provided only a thin cushion against 
income declines. What is perhaps the most important 
message of this table is the contribution of Social 
Security and income from employer-provided pensions 
to a total decline that is far larger than that implied by 
the most commonly used equivalency scale. Figure 2 
shows the decline in pension income graphically. Again 
eventual widows are compared to intact couples, and the 
income (this time for pension income only) to needs 
ratio is shown. Thus, even adjusting for the smaller con- 
sumption needs of the post-widowhood household, pen- 
sion income declines sharply upon widowhood. 


The changes led to some, but not marked, change in 
the contributions of each income source to the economic 
well-being of these widows (see Table 2). Younger 
women remained dependent on earnings, although at 
much lower earnings levels, for almost half of their 
income, with income from insurance and bequests pro- 
viding only a slightly raised proportion. The story was 
not much changed for older widows from the pre- to 


post-widowhood period. Notable for them, however, is 
the slightly lower percentage of income provided by pen- 
sions, although their share from insurance and bequests 
grew from about 1% to 10%. 


Changes in Income Distribution 
Mean income change says nothing about how these 


income changes were distributed across widows. A 
decline in mean income could be associated with a uni- 
form shift in the distribution of income downward or 
with sharp declines for some widows and increases in 
incomes for other. A decline in mean income that 
resulted largely from falling incomes among higher- 
income widows, leading to greater income equality, 
probably would be a lesser public policy concern than 
would be a decline in mean income that followed from 
a growing spread between lower- and higher-income 
widows. 


A frequently used measure of income distribution is 
the Gini coefficient, which summarizes the degree of 


FIGURE 2 
EFFECTS OF WIDOWHOOD ON PENSION INCOME TO NEEDS RATIO 
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TABLE 2 


SHARE OF INCOME BEFORE AND AFTER W I D O W H O O D :  PERCENTAGE SHARE OF INCOME 
BY A G E  AND e R E -  OR POST-WIDOWHOOD 


All Ages <60 >60 


Income Sources Before After Before After Before After 


Social Security 33.4% 33.1% 12.8% 22.0% 40.5 % 36.2% 
Earnings 26.9 20.4 56.3 49.3 17.6 20.6 
Asset income 18.5 20.5 10.2 10.0 21.4 20.8 
Pension income 14.6 12.5 9.6 9.4 16.9 11.3 
Unemployment/Workers' Compensation 2.4 0.4 4.7 0.4 1.6 0.3 
SSFFS/other transfers 2.0 2.7 2.0 3.0 0.4 0.5 
Other income 1.2 1.3 3.1 0.3 0.6 1.5 
Life insurance/estates and trusts 0.2 3.9 0.0 1.9 0.3 4.0 
Lump-sum payments 0.8 5.2 1.3 3.7 0.7 4.9 
Total income 100 100 100 100 100 100 


inequality in the distribution of  income.  This index 
ranges between 0 for perfect equality and 1 for perfect 
inequality and shows the percentage redistribution of  
that income that would be required to achieve perfect 
equality, defined as equal percentages of  the total popu- 
lation holding an equal percentage of total income. 


Table 3 shows the cumulative and individual Gini for 
each income source with the cumulative showing how 
each additional source changes the Gini coefficient. We 
note that an income source may be highly unequally 


distributed (as shown by a high individual Gini) yet 
increase income equality (that is, lower, the cumula- 
tive Gini) if that source is paid to a high proportion of  
relatively low-income individuals. The table begins 
with the Gini for earnings alone, the magni tude of  
which reflects the highly skewed distribution that is 
consistent with the high percentage of  couples with 
both spouses out of  the labor force prior to widow- 
hood. Social Security sharply reduces that unequal 
distribution of  earnings in part because it is paid to vir- 


TABLE 3 
GINI COEFFICIENTS OF INCOME BEFORE 


AND AFTER W I D O W H O O D  


Income Source Cumulative Individual 
Component and Widow Period Gini Gini 


1 Earnings 
Before 0.822 0.822 
After 0.807 0.807 


2 (1) + Social Security 
Before 0.419 0.314 
After 0.450 0.474 


3 (2) + pensions 
Before 0.385 0.640 
After 0.463 0.861 


4 (3) + asset income 
Before 0.390 0.762 
After 0.462 0.801 


5 (4) + other income 
Before 0.393 0.994 
After 0.464 0.992 


6 (5) adjusted for needs 
Before 0.491 0.352 
After 0.416 0.416 
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T A B L E  4 


W E A L T H  HOLDINGS: GINI COEFFICIENTS 


Total Household Wealth Household Financial Wealth 


Status n Mean Gini Mean Gini 


Married a 3 , 4 8 9  $166,576.43 0.482 
EW-NYW b 273 141,887.86 0.510 
EW-AW c 343 115,751.20 0.529 


$64,307.46 0.694 
57,869.24 0.738 
41,352.12 0.753 


~ontinuously married women (couples). 
bEventual widows but not yet widowed at time of wealth module. 
¢Eventual widows who are widowed at time of wealth module. 


tually all retirees and because the progressive benefit 
formula reduces pre-retirement earnings inequality. 
Interestingly, pensions prior to widowhood reduce 
income inequality but increase it after widowhood. 
Income from assets leaves the distribution largely 
unchanged. Other income, which includes means- 
tested income, reduces inequali ty in both periods. 
Finally, adjusting for needs (that is, the composition of  
these women's  households) increases inequality in the 
pre-widowhood period but reduces it in the post-wid- 
owhood period. This would result if the propensity to 
share housing with other family members  is more 
strongly and negatively correlated with a couple ' s  
income in the pre-widowhood than in the post-widow- 
hood period. For example, it may be that poorer cou- 
ples are more willing to share housing with adult 
children or friends who contribute more to family con- 
sumption needs than family income, whereas upon 
widowhood the propensity to do so is more alike for 
poorer and wealthier widows. 8 


Table 4 shows, not the distribution of income, but the 
distribution of  asset holdings, both total wealth and 
wealth excluding housing and other property. SIPP gath- 
ers asset data only once during each panel, and so we 
divide the eventual widows into two groups: those who 
were widowed at the time the asset data were gathered 
and those who were not. Because the timing of the asset 
module is unconnected with widowhood timing, we take 
the cross-sectional measures as strong indicators of asset 


SThe following is an example of why this may be true. It may 
be that better-off couples in which the wife is disabled are 
more likely to hire outside help to assist the husband in care- 
giving, whereas poorer couples pay for such help by provid- 
ing room and board for nonearning family members. 
Post-widowhood, when both poor and wealthy widows are in 
need of more continuous home care than can be provided by 
outside agencies, wealthier widows may now also provide 
room and board for nonearning family members. 


changes before and after widowhood. 9 The wide owner- 
ship of housing among this group causes total household 
wealth to be more evenly distributed than is financial 
wealth. Nevertheless, wealth is more unequally distrib- 
uted than is income (comparing to (4) in Table 3), and 
financial wealth, from which asset income is derived, is 
far more unequally distributed than is either income or 
income from assets. Although not by a large amount, 
asset value appears to fall with widowhood and grow 
somewhat more unequally distributed. 


The final table describing inequality is Table 5, which 
shows subgroups of eventual widows and the change in 
inequality from before to after widowhood. Dividing 
couples into those in which the husband worked and in 
which he did not modifies the earnings inequality 
observed in Table 3, although note that these figures 
look at total income, not just earnings. What is striking 
in this table is that although there are differences in the 
Gini measure among these groups, they are not large, 
the sharpest being between Hispanic and White couples, 
with the latter showing somewhat less inequality. But 
for all groups inequality increases upon widowhood. 


Pension Income before and after 
Widowhood 


Table 1 shows how mean income from employer-pro- 
vided pensions changed upon widowhood across all 
eventual widows. The mean change included women 
who experienced no or only a modest decline in pension 
amount as well as many for whom the decline was total--  
they lost the full amount of their husbands' pensions. We 


9In addition, we examined whether the timing of widowhood 
over the panel was associated with the level or change in 
income. It was not, and so we conclude that the fairly random 
selection of the asset module timing will not influence who is 
seen to be already widowed. 
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TABLE 5 


GINI COEFFICIENTS BY FAMILY 
CHARACTERISTICS 


Characteristic n Mean Gini 


Total income (monthly) 
Before 623 $2,966.00 0.377 
After 596 1,701.82 0.452 


Minority status 
White 


Before 526 3,033.43 0.382 
After 504 1,754.60 0.452 


Black 
Before 50 2,543.27 0.353 
After 46 1,292.37 0.426 


Hispanic 
Before 32 2,571.43 0.339 
After 31 1,383.05 0.473 


Age 
<60 


Before 139 3,463.35 0.377 
After 136 1,967.72 0.479 


_>60 
Before 484 2,823.16 0.363 
After 460 1,623.21 0.439 


Working status 
Husband Mpre = 0 


Before 431 2,578.63 0.363 
After 415 ! ,586.48 0.439 


Husband Worked 
Before 192 3,835.56 0.356 
After 181 1,966.27 0.468 


do not know for the SIPP sample whether nonbeneficia- 
ries were eligible for a pension and, therefore, whether 
their wives were potentially eligible for a survivor bene- 
fit. While 61% of the husbands of the eventual widows 
received a pension prior to death, only half that many of 
the wives of  these pensioners report a pension as a 
widow, including only 59% of the widows of pensioners. 
Among the couples in which the husband reported pre- 
widowhood pension income and the wife did not, but in 
which pension income was reported by the widow, post- 
widowhood pension income was 71% of the husband's 
pre-widowhood pension income, implying a selection by 
husbands on average of  a two-third's survivor benefit) ° 


In Table 6 we examine what would be the effect on 
well-being if all widows continued to receive pre-wid- 


owhood pension income after their husbands' deaths. 
We look at this by first substituting for actual pension 
income in the post-widowhood period a pension amount 
equal to 77% of the pre-widowhood pension. We take 
this fraction since it is the equivalency scale implied by 
the two- versus one-person poverty threshold. If we sub- 
stituted total pension income, then clearly widows would 
be made better off  in terms of poverty status since, at 
least in terms of pension income, they would have more 
than the equivalent amount needed to maintain the con- 
sumption of a widow relative to a couple. We use this 
simulated income amount to examine the ability of 
higher pension income to keep widows from crossing the 
poverty threshold, a threshold 1.5 times the poverty 
level, and a threshold 2.0 times the poverty threshold. 


The last column of Table 6 shows the actual changes 
in poverty status as women moved from being married 
to widowed. Over 4% of the eventual widow sample 
were poor in both the pre- and post-widowhood period, 
but an additional 17% moved into poverty upon widow- 
hood. The percentages are higher with a higher thresh- 
old, for both those who remain and those who become 
poor. After widowhood the majority of widowed house- 
holds (57%) fall below a threshold twice the poverty 
level (see bottom panel). 


The bottom row of each part of the table shows how 
these percentages would change if  a consumption- 
equivalent pre-widowhood pension amount continued 
to be paid to widows. If this were to happen, the per- 
centage of poor widows would be sharply reduced.ll Six 
percent of  widows who move into poverty would be 
kept out of poverty (using the actual poverty threshold), 
reducing the poverty rate from 21.2% to 15%. Adopting 
a higher poverty threshold increases the antipoverty 
effectiveness of  pension income. Some widows who 
would be classified as poor under the higher thresholds 
would move out of  poverty (3.7% and 13% using the 1.5 
and 2.0 times poverty thresholds, respectively), and a 
higher percentage would remain out (22% and 28% 
respectively). With this pension income even a thresh- 
old higher by twice the current poverty threshold would 
leave fewer "poor" widows (15.5%) than are in fact 
observed poor (21%) in the post-widowhood period. 


Table 7 presents the same data for Social Security, 
asking whether ensuring receipt of  approximately three- 


It~rhe ratios are not substantively different for couples in 
which the wife had pre-widowhood pension income. For 
these couples it is more difficult to separate the share of 
post-widowhood pension income that is the survivor benefit 
component from the wife's own retirement pension. 


Hit is possible for some women to be worse off under this sim- 
ulation if family pension income actually increased in the 
post-widowhood period. This causes a few women who 
were in fact out (or moved out) of poverty to remain in (or 
move into) poverty. 
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T A B L E  6 


E F F E C T S  OF C H A N G E  IN P E N S I O N  I N C O M E  ON P O V E R T Y  S T A T U S  OF E V E N T U A L  W I D O W S  


Simulated 0.77 x Pre-widow Pension 


Actual Change Remain Poor Move Out Move In Remain Out Total 


Threshold = 1 x Poverty 


Remain poor 4.41 4.4 l 
Move out 1.25 1.25 
Move in 10.58 6.3 16.88 
Remain out 0.64 76.83 77.47 


Total 4.41 1.25 11.22 83.13 100.00 


Threshold = 1.5 x Poverty 


Remain poor 8.53 3.71 12.24 
Move out 0.15 3.37 3.52 
Move in 6.6 21.39 27.99 
Remain out 0.34 55.91 56.25 


Total 8.68 7.08 6.94 77.3 100.00 


Threshold = 2 x Poverty 


Remain poor 11.47 13.04 24.5 I 
Move out 5.64 5.64 
Move in 4.15 28.32 32.47 
Remain out 37.38 37.38 


4.15 65.7 100.00 Total 11.47 18.68 


Note: Percentages are of all women in each category. 


T ~ L E 7  
E F F E C T S  OF C H A N G E  IN S O C I A L  S E C U R I T Y  I N C O M E  


ON P O V E R T Y  S T A T U S  OF E V E N T U A L  W I D O W S  


Simulated 0.77 × Pre-widow Social Security 


Actual Change Remain Poor Move Out Move In Remain Out Total 


Threshold = 1 x Poverty 


Remain poor 4.02 0.38 4.4 
Move out 0.63 0.62 1.25 
Move in 5.25 11.63 16.88 
Remain out 1.83 75.63 77.46 


Total 4.65 1.00 7.08 87.26 100.00 


Threshold = 1.5 × Poverty 


Remain poor 6.73 5.51 12.24 
Move out 3.52 3.52 
Move in 4.63 23.36 27.99 
Remain out 0.38 55.87 56.25 


Total 6.73 9.03 5.01 79.23 100.00 


Threshold = 2 x Poverty 


Remain poor 7.66 16.85 24.51 
Move out 5.64 5.64 
Move in 4.08 28.39 32.47 
Remain out 37.38 37.38 


Total 7.66 22.49 4.08 65.77 100.00 


Note: See Table 6. 
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quarters (rather than the current one half to two-thirds) of 
a couple' s pre-widowhood Social Security benefits would 
reduce poverty among widows. Because Social Security is 
a broadly received income, it is not surprising that a higher 
percentage of widows would remain out of poverty with a 
greater share of Social Security income than with a greater 
share of pension income. But what is surprising is that the 
percentages are so similar. For example, adopting a 
threshold twice the official poverty level, we find that in 
both cases (with the simulated change in pensions and 
Social Security) 28.4% of widows would be kept from 
otherwise moving into poverty. Even using the lowest 
(actual) poverty threshold, at which there should be fewer 
potential pension recipients, an additional 6% of widows 
are kept out of poverty by the simulated pension income 
change compared to 12% by the simulated Social Security 
income change. These changes lead to a simulated poverty 
rate of 16% and 12%, respectively. 


Holden and Zick (1999) estimate the effect of annuitiz- 
ing wealth on poor and near-poor rates for these same wid- 
ows; that is, by how much would income rise and poverty 
rates fall if widows purchased an annuity with their wealth 
that would provide a monthly amount over their estimated 
remaining lifetime? We find that poverty would fall for 
the women already widowed from the 19.2% estimated 
for the module month to 17.3%, or by 10%, if financial 
assets alone were counted, and to 11.7%, or by 30%, if 
total net worth, which includes the value of owner-occu- 
pied housing, were annuitized. Indeed, annuitizing finan- 
cial wealth makes a smaller difference to poverty levels 
than does assuring pension continuation to poor widows, 
which also reduces the poverty rate by 45%. 


Discussion 
The antipoverty effectiveness of higher pension 


income paid to widows may seem counterintuitive to the 
known selection of relatively better-off workers into jobs 
with pensions and the observed receipt of pensions by 
relatively well-off retirees. Why then is the potential 
effectiveness so high? We present the following reasons: 
• Although pension income is unequally distributed 


(see Table 3), coverage is fairly broad, with almost 
two-thirds of couples in our sample of eventual wid- 
ows receiving a pension prior to death. Even fairly 
modest pensions received by relatively low-income 
workers, if continued to widows, would be sufficient 
to raise those widows out of poverty. 


• Widows are drawn from relatively worse-off couples 
who are likely to be in the lower regions of pension 


income distribution already. Data on pension receipt 
across all elderly are weighted heavily toward better- 
off couples, at lower risk of widowhood, and therefore 
both exaggerate the inequality in pension coverage or 
receipt among those deemed at risk of widowhood and 
underestimate the gain to well-being from continuing 
pension receipt in widowhood. 


• Men who receive smaller pensions are more likely to 
reject the joint-and-survivor benefit (see Holden and 
Nicholson 1998), leaving wives who are already more 
vulnerable to entering poverty because of low income 
when married even more so upon widowhood. Thus 
the determinants of pension choice are more likely to 
affect the poverty risk of low-income widows, and, 
consequently, the continuation of pension income will 
have a large effect on the well-being of these widows. 
In this sample of eventual-widow couples, those in 


which the husband appeared to reject a survivor pension 
were worse off in the pre-widowhood period than those 
who appeared to select a survivor pension (income-to- 
needs ratio of 3.18 versus 3.93), and the average decline 
in the income-to-needs ratio upon widowhood was 
larger (to 67% versus 78% of their pre-widowhood 
period). Pension coverage contrasts to asset holdings. 
Although holdings of financial assets are unequally dis- 
tributed, drawing from these assets fails to raise incomes 
of poor widows by as much as would a widow's pen- 
sion, in part because assets are unequally distributed 
and, when small holdings are annuitized, pay very small 
amounts. 


The discussion of this conference centers around 
"needs," both the estimates of needs in retirement and 
how to meet those needs through private or public 
decisions. Our study of widowhood shows that the 
widowhood event itself is associated on average with a 
change in income that is greater than the estimated 
reduction in needs of the smaller post-widowhood 
household. This reduction may not be of serious policy 
concern if it occurs among relatively well-off couples. 
But evidence that inequality increases after widow- 
hood and that poverty rates rise sharply indicates that 
widowhood presents a serious economic risk for many 
widows. 


What does this mean for public policy and, specifi- 
cally, public policy that may be within the domain of 
actuaries, either as lobbyists or implementers of policy? 
We are convinced that far more needs to be done to 
make couples aware of the risk of widowhood. These 
average income declines are observed across the 
income spectrum: Although better-off women may not 
be at risk of poverty, they are at risk of sharp income 
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falls upon widowhood. Second, findings by Holden and 
Nicholson (1998) that the 1974 ERISA legislation 
increased the chances of a couple choosing a joint-and- 
survivor option by 27.1%, even after controlling for 
other economic determinants of that choice, suggest 
that not only legislation but also good financial advice 
may be important to that decision. To the extent that 
men with smaller pensions are more likely now to reject 
that option, financial advice to accept it will affect the 
incomes of women at risk of being below the poor or 
near-poor threshold. 


We conclude that upon their husbands' deaths wid- 
ows on average see a decline in virtually every income 
source--including that from Social Security, pen- 
sions, and assets, income sources designed to cushion 
the loss of husbands' earnings and retirement benefits. 
On average these losses are larger than that implied by 
the poverty threshold equivalency scale as necessary 
to maintain the economic well-being of the now 
smaller household. A large percentage of widows 
whose husbands were receiving a pension lose that 
pension upon widowhood. We have simulated two 
alterative scenarios: annuitizing wealth holdings over 
the remaining lifetimes of widows, and continuing in 
widowhood a share of pre-widowhood pensions. We 
estimate that annuitizing asset holdings would not 
make as large a difference to poverty rates as would 
the guaranteed continuation of pension income into 
widowhood. 


The importance of pension income to reductions in 
poverty shows that actuaries do have a role in improv- 
ing the well-being of those most at risk of being poor in 
old age. They can also influence Social Security policy 
that would increase the share of the couple's Social 
Security benefits going to the widow, a policy that is 
now being seriously considered in Washington and a 
policy that would markedly reduce the risk of being 
poor in widowhood. 
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IX 
Is Y o u r  S t a n d a r d  o f  L i v i n g  


S u s t a i n a b l e  d u r i n g  R e t i r e m e n t ?  


• " " " " O p t i  Ruin Probabdltles, Asian ons, 
a n d  L i f e  A n n u i t i e s  
by Moshe Arye Milevsky and Chris Robinson 


Abstract 
In this paper we compute the conditional and uncon- 


ditional probability of ruin for an individual who 
wishes to consume a fixed periodic amount from an ini- 
tial endowment invested in a portfolio earning a sto- 
chastic rate of return. The conditional probability of 
ruin is the probability that the net wealth becomes zero 
prior to the individual 's stochastic date of death. 
Unconditional is the probability that the wealth ever 
becomes zero. We solve this problem using insights 
from option pricing theory. Specifically, we show that 
the probability of ruin corresponds to the probability 
that a suitably parameterized Asian call option (a type 
of derivative security) will expire with value in-the- 
money. Under standard assumptions for the investment 
process, the unconditional probability of ruin is 
obtained analytically using well-known results leading 
to the Gamma distribution. The conditional probability 
of ruin is then approximated with moment-matching 
techniques using the same Gamma distribution. 
Finally, using realistic market values for equity and 
fixed-income investments, we apply our approximation 
to demonstrate that the conditional probability of ruin is 
minimized with a relatively high allocation to equity 
(the high-risk asset) until quite late in life. 


1. Motivation 
Once an individual retires, lifetime consumption is 


funded by money saved and invested during the work- 
ing part of the life cycle. The two classic finance prob- 
lems for a retired individual are (1) What level of 
consumption can the individual enjoy from invested 
wealth, including investment earnings, without running 
out of money during his or her lifetime? and (2) How 
should the retirement fund be allocated to different 
investment assets? 


If the date of death and the rate of return are known 
with certainty, this problem is easily solved, but, of 
course, these assumptions are not realistic. In this paper 
we compute the conditional and unconditional probabil- 
ity of  ruin for an individual (retiree) with a stochastic life 
span who is consuming a fixed real amount from a diver- 
sified investment portfolio. By the term conditional we 
mean the probability that the net-wealth process will hit 
zero while the individual is still alive, otherwise referred 
to as bankruptcy. By unconditional ] we mean the proba- 
bility that the process will ever hit zero. The unconditional 
probability would be of interest to endowments or indi- 
viduals with very strong bequest motives. In particular, 


]Perhaps abusing conventions. 
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we tabulate the probability of ruin as an explicit function 
of the stochastic growth rate and volatility of the portfolio 
vis-a-vis the consumption rate. We view this research as 
an extension of the literature on ruin probabilities in 
insurance, such as the work by Pentikainen (1980) and 
Panjer (1986), as well as many others. The main distinc- 
tion, of course, is that we focus on "ruin" from a personal 
perspective, and they do so on the company-firm level. In 
particular we assume that the (consumption) "claims" are 
deterministic and the (investment returns) "premiums" 
are stochastic. 


Interestingly, we demonstrate that the probability of 
ruin is equivalent to the probability that a suitably para- 
meterized Asian call option--a type of path-dependent 
derivative security--will expire in-the-money. The actual 
price of this Asian call option can be interpreted as the 
cost of ensuring the retiree's prespecified standard of 
living, which is also analogous to the cost of an appropri- 
ately defined life annuity. Finally, we use a Gamma dis- 
tribution approximation for life annuities with realistic 
market parameters for equity and fixed-income invest- 
ments to demonstrate that the conditional probability of 
ruin and the implicit cost of insurance is minimized with 
a relatively high allocation to equity until quite late in life. 
This analytical approximation can be used to confirm 
earlier simulation-based studies by Milevsky, Ho, and 
Robinson (1997), which documented the effect of asset 
allocation on ruin probabilities. 


The essence of our approach is the actuarial intuition 
that the probability of ruin can be formulated as the prob- 
ability that the stochastic present value---basically a life 
annuity or perpetuity--is greater than the initial wealth 
available to support the consumption. Thus, in our 
framework, an individual retires at age (x) with an initial 
wealth of Wo = w and a desired lifelong consumption 
stream of c real dollars per annum. In a deterministic 
world, with fixed time of death T and a fixed real interest 
rate r, the present value of the desired consumption 
stream is trivially calculated as 


S Te-'~ dt - c(1 - e -rr) PVT(c) = c ~ r (1) 


If the expression in Equation (1) is greater than the ini- 
tial wealth w, the retiree does not have enough to sup- 
port the desired consumption stream, and ruin occurs with 
probability one. Likewise, when T = ~o, Equation (1) 
becomes PV= (c) = c/r, which is the sum needed to fund a 
perpetuity of c dollars per annum. 


On the other hand, in a stochastic world, both the time of 
death and the rate of return on investment are stochastic. 


The stochastic analogue to the deterministic present value 
of consumption is the stochastic present value of lifetime 
consumption (SPV(c)) denoted by 


SPV~(c) = C~ro e-(~)' dt, (2) 


where the two sources of randomness, lF and/~,,  are 
incorporated explicitly into the computation. The right- 
hand side (r.h.s.) of Equation (2) is the actuarial defini- 
tion of a life annuity under stochastic discounting. In 
addition, the r.h.s, of Equation (2) can be identified as 
the scaled payoff from an Asian put option (see Section 
3 for more on this result). The higher the SPV, ceteris 
paribus, relative to the initial wealth-to-consumption 
ratio, the higher the probability of ruin. Once we have 
the probability density function (pdf) of the stochastic 
present value of lifetime consumption we can compute 
the probability that this quantity is greater than the ini- 
tial level of wealth w. We denote this by 


Pr~ "~ve P(SPVt(c)  > w) P(SPVr > w), (3) in ~ - -  ~-- 
C 


for the conditional case, and 


eruin " =  P(SPV=(c) > w) = P(SPV= > ww), 
c 


for the unconditional case. 
The remainder of this paper is organized as follows. 


Section 2 introduces the investment and mortality dynam- 
ics, using the techniques of continuous time financial eco- 
nomics, and then derives an expression for the probability 
of ruin. Section 3 describes the connection and analogy 
between our problem and Asian options. Section 4 devel- 
ops some techniques for computing the relevant probabil- 
ities using the Gamma distribution. Section 5 provides 
some numerical examples of the conditional and uncondi- 
tional probability of ruin using realistic capital market and 
mortality parameters. Section 6 concludes the paper. 


2. Investment and Mortality 
We start with the basic geometric Brownian motion 


(GBM) model of investment dynamics in which indi- 
vidual stocks (or asset classes) obey the stochastic dif- 
ferential equation (SDE) defined by 


dS] /Sj = ~tidt + (lidB~, (4) 


where B~ is a standard Brownian motion, ~t~ and t~ are the 
real (inflation-adjusted) mean and standard deviation of 
dSi/S i, and d(B ~, Bi), = 9~j is the correlation coefficient. An 
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investor (retiree) allocates and rebalances wealth among 
the universe of  investment assets, provided by Equation 
(4), and consumes a fixed real amount c, per unit of  
time. By construction, the real net-wealth process will 
obey the SDE 


dWr = (BeW~ - c)dt + ~pW~dB,, Wo = w, (5) 


where B, is a one-dimensional Brownian motion, c is the 
real fixed consumption rate, w is the initial level of  
wealth, and (lap, t~p) correspond to the portfolio mean and 
standard deviation as an implicit function of a static 2 
asset allocation vector ct. Specifically, the scalar-valued 
mean return is 


~tp= Ixa' = (~a,la~/, (6) 


and the scalar valued standard deviation (also known as 
volatility) of the portfolio is 


Op = \.,ot~ot = ~,,,'Z Z o~io,pijoj~, (7) 
i=l j=l 


where Ix is the vector of expected returns and ]~ is the 
variance-covariance matrix of the relevant assets in the 
market, all of  which are lognormally distributed. 


The net-wealth process defined by Equation (5) has a 
drift coefficient ~p Wt - c that may become negative if c 
is large enough relative to tap W,. This, in turn, implies 
that the process W, may eventually hit zero, in contrast 
to the classic geometric Brownian motion. Our intention 
is to compute the probability that W, will ever hit zero 
and compute the probability that W, will hit zero while 


2A richer model would allow for dynamic portfolio strategies 
in which the investor can react to market conditions by opti- 
mizing asset allocation proportions to achieve greater utility 
over time. Indeed, a full theory of continuous time dynamic 
programming has been applied to investment-consumption 
problems by Samuelson (1969), Merton (1993), Richard 
(1975), and many others; see Karatzas and Shreve (1992), chap- 
ter 5.8, for further references. However, our intention is to sim- 
ply (1) describe the analogy between the probability of ruin and 
Asian option pricing and (2) produce a reasonable, practical, 
and simple measure of sustainability as a function of consump- 
tion ratios and basic asset allocation proportions. Accordingly, 
we do not advocate that rational utility maximizing agents man- 
age their portfolios (statically) so as to exclusively minimize the 
probability of bankruptcy. See Browne (1997) for a dynamic 
policy that does indeed minimize the unconditional probability 
of ruin in an infinite horizon framework. 


the investor is still alive. Naturally, the former quantity 
will be an upper bound for the latter. 


Lemma 1 The stochastic process Bit, defined by 
Equation (5), can be written (solved) explicitly as 


W, = H,[w - cI~(Hs)-' ds ], (8) 


where the fundamental solution Hs is 


_ t  a~)s +c~pB~ 1. H~ = exp[(l'tp (9) 


See Appendix for proof. 


2.1 Mortality Function 
Following the actuarial literature and recent work on 


annuity pricing by Frees, Carriere, and Valdez (1996) 
we assume a Gompertz law for mortality. 3 In this model 
the probability of survival to age (x + t) conditional on 
survival at age (x) is denoted by tPx and defined equal to 


p(T > t I m, b, x) = ,p.~ 


exp{expI )E, ex./ /l } ,10, 


where m is the mode, b is the scale parameter, and ~F 
denotes the time-until-death random variable. For exam- 
ple, when the "mode" of life is m = 80 and the "scale" of 
life is b = 10, Equation (10) stipulates that the probability 
a 65-year-old, lives to age 85 is P(T _> 20 I 80, 10, 65) = 
0.2404. The probability that a 75-year-old lives to age 85 
is e(~ _> lO 180, 10, 75) =0.3527. (The chances of reach- 
ing age 85 increase the older you are.) The Gompertz 
model, with two free parameters, can be "fitted" to any 
mortality table, which we will do in Section 5. 


Substituting a value of t ---) 0o in Equation (10), with a 
finite value for m and b, results in exp {-oo } ~ 0, which 
confirms the natural boundary condition of human life 
(you can't  live for ever). Likewise, a value of m ---) ~ in 
Equation (10) results in exp{0} ~ 1, Vt, which we call 
"the endowment" case. Therefore, the notation tPx can 
be used, without loss of generality, to include the uncon- 
ditional (perpetuity) case as well. 


3The probability of ruin, and the methodology we describe, 
can be applied using any analytic mortality law or mortality 
table, as will become evident in the next section. 
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2.2 Statement of Problem 
We would like to compute the probability that the net- 


wealth process, defined by Equation (5), "hits" zero while 
the individual is still living and ever. Mathematically, 


p~t!~e.= p[ inf W, < O] 
n l l n  " t o _ < / < _  J" - -  


(11) 


and 


P,~n: = P[to_<ts=inf W, < O] (12) 


is the probability that the smallest value of  the process 
W~, over the random time period [0, T], or [0, ~,], is less 
than or equal to zero, which is the definition of ruin. 


Before we proceed to obtain an analytic expression for 
Pr~. and an approximation for p~!~ _~ , . ,  we state and prove 
the following useful lemma. 


Lemma 2 The stochastic process W. defined by 
Equation (5), obeys the following property: 


P[to~,_<,.inf Wt < O] = p[W,. < 0], V r  > O. 


Thus, Wt will not "cross zero" more than once. Once it 
enters the negative region, it stays there. 
See Appendix for proof. 


Relying on the lemma, which applies to any s, a sto- 
chastic s = T, as well as an infinite s = oo, we can restate 
the probability of ruin in Equations (11) and (12), using 
Equation (8), as 


p~!Ve.= p[ inf W~ < 0] = p[Wr < 0] 
n a n  • t0-<tg/" 


(13) 


and 


p~i.:= Prto<_,g.inf w, _< O] = p[W. < O] 


< JVo (-,) '.s] (14) 


The probability of ruin can be expressed as the proba- 
bility that the stochastic present value of lifetime con- 
sumption of one real dollar is greater than the initial 
wealth to consumption ratio w/c. 


The expression f r  (H~)-~ ds has been studied exten- 
sively in the actuarial literature. It represents the stochas- 
tic present value of an immediate life annuity. See the 
research initiated by Boyle (1976) and continued by 


Panjer and Bellhouse (1980, 1981) for additional analysis 
of the interaction between the investment and mortality. 


In Section 4 we compute the exact mean and variance 
of  the (annuity) random variable f r  (Hs)-i ds and the 
(perpetuity) random variable f~  (H,) -I ds. In addition, 
we will illustrate the well-known result that f~  (Hs)-' ds 
obeys a reciprocal Gamma distribution and therefore 
argue that fo r (H~)-' ds can be approximated by the 
reciprocal Gamma distribution using moment-match- 
ing techniques. 


3. Asian Options and the Cost of 
Insurance 


There is an interesting connection between the retirees 
probability of  ruin and a financial derivative security 
known as an Asian option. An Asian option is a path- 
dependent contingent claim whose payoff at maturity is 
based on the average price observed over the life of the 
option. The payoff from a regular call option is max [Sr- 
X, 0], where K is the exercise price and Sr is the price of 
the underlying security at maturity. The payoff from an 


I n Asian (fixed strike) call option is max [-~ ]Ei= m Si - K, 0], 
where n is the number of measurement-observation peri- 
ods and Si is the price of  the underlying security on those 
discrete measurement-observation dates. By inspecting 
the two types of boundary conditions (payoff structures), 
one can see that the price of an arithmetic Asian option 
will always be less than the price of a regular call option 
as a result of the averaging. Of  particular interest is the 
fact that when the number of measurement-observation 
periods is very large compared to the lifetime of  the 
option, we can approximate the payoff from (and defini- 
tion of) the Asian option using the integral instead of the 
summation sign. Thus, the payoff  from a continuous 
arithmetic Asian option is max [ -~ f St dt - K, 0]. In other 
words, the Asian option will pay off at maturity the sum+ 
f St dt - K, provided that ~ f St dt > K, the option expires 
in the money with intrinsic value. Otherwise, the payoff 
will be zero. Consequently, the probability that an Asian 
option will expire in-the-money can be stated mathemati- 
cally as Pr [ ~ f St dt > K]. Ceteris paribus, the higher the 
exercise price K, the lower the probability of expiring in- 
the-money. Purchasing an Asian call option is akin to 
insuring (betting) that the weighted (nonlinear) average 
return from the underlying asset, over the specified life of 
the option, will exceed a predetermined threshold delin- 
eated by the exercise price. 


In an analogous fashion this paper is concerned with 
the discounted average consumption from the portfolio 
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over the lifetime of the retiree. If this quantity is greater 
than the (suitably scaled) initial wealth, the individual 
will eventually be ruined. If the quantity is less than the 
(suitably scaled) initial wealth, the individual will avoid 
ruin. In a stochastic environment, we focus on the prob- 
ability of ruin. 


As per equations (13) or (14), the probability of ruin 
(both conditional and unconditional) can be rescaled and 
expressed, using Equation (9), as 


1 '  1 2 1, 
where t = ~,  for the unconditional case, and t = T, for 
the conditional case. Now, define a "new" variable K = 
w/tc, referred to as an exercise price, and a new variable 


I 2 l ip = --~.lp + ~-Op, referred to as an expected return. By 
symmetry of the Brownian motion, the term -opBt is 
equivalent to %B2, where B~ = -B,. We can therefore 
rewrite Equation (15) as 


P= pr[lt~:exp(rlps+opB;)ds> K] 


' Z s, 4 


where we define a new (pseudo) stock Z~ = exp{rlps + 
opB•), Z0 = 1. 


Remarkably, Equation (16) corresponds to the proba- 
bility that an (arithmetic) Asian option, with exercise K, 
will expire in-the-money, a As per the definition of K, the 
exercise price is the wealth-to-consumption ratio scaled 
by the time horizon. The longer the time horizon of the 
option (the longer one lives), the lower is the value of K. 
A lower exercise price on an Asian (or any) call option 
results in a higher premium and higher probability of 
exercise. An individual can, in theory, insure against out- 
living his/her money by purchasing an Asian call option 
with a stochastic exercise price and maturity date. 
Therefore, the actuarial cost of insuring against retire- 
ment ruin can be obtained by using any of the algorithms 
for pricing Asian options. See the work by Turnbull and 
Wakeman ( 1991), Keman and Vorst (1990), and Geman 
and Yor (1993) as well Milevsky and Posner (1998) for 
some well-known option pricing algorithms. In this 
paper we adopt the Milevsky and Posner approximation. 


It is important to note that we are not suggesting that 
individuals insure against ruin by purchasing Asian 


*The probability is under the real-world and not the risk-neutral 
measure. 


options. This would depend on risk preferences embodied 
by a utility function of consumption. Rather, the value of 
the Asian option would provide a good indication of 
the implicit cost of any particular (fixed) investment/ 
consumption strategy. In fact, buying such an insurance 
policy would reduce the initial wealth available for invest- 
ment and would thus require even more insurance to sup- 
port the same level of consumption. This iterative process 
would only converge once the individual selected a con- 
sumption level equivalent to purchasing a risk-free life 
annuity. 5 


4. Moments and Densities 
In this section we briefly sketch how to compute mo- 


ments of the stochastic present value of lifetime con- 
sumption (of one dollar). We conclude the section with 
an easy-to-implement expression for the conditional and 
unconditional probability of ruin. 


4.1 Moments of the SPV 
To simplify notation somewhat we denote the stochas- 


tic present value of lifetime consumption (of one dollar) by 


l - I  


I, = ~ (H,) ds, (17) 


where, without loss of generality, I_ is the stochastic 
present value of a perpetual consumption and I~, is the 
stochastic present value of lifetime consumption. 
Recalling the definition, from Equation (9), 


F/ 


and using the rules for conditional expectations, we 
obtain that 


E [I~,] = E[E[lr lff '£ ]], 


where ..T~ is the sigma field generated by the entire path 
of the Brownian motion. We are conditioning on the real- 
ization of the investment return. Using Fubini's theorem, 


5See the work by Yagi and Nishigaki (1993), Williams (1986), 
Sinha (1986), and Warshawsky (1988) for details on the opti- 
mal demand for life annuities which would reduce the proba- 
bility of ruin to zero, provided that w/c is exactly equal to a., 
the price of a $ l life annuity. 
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and the moment generating function for the normal ran- 
dom variable, one gets 6 


E[ I r l  = ~ e x p [ - ( g p  -(~:.)sl.P. ds. (18) 


For convenience, we define the function 


Y(~lm, b,x):= ~o eXp{-~},p~ds, (19) 


which, after substituting ,Px and changing variables, is 
equivalent to 


Y(~lm, b,x)::exp[exp(~-7~m-)+(x-m)~] 


where F(u, v) = fve -q  (~-l) dt denotes the incomplete 
Gamma function. By construction of Equation (19), the 
term Y({ I m,b,x) coincides with the Gompertz price of a 
life annuity under a continuously compounded force of 
interest ~. Without loss of generality, we use 


1 
/ira Y(~I m, b, x) = ~, (21) 


which makes Equation (20) applicable to the perpetuity 
case as well. Going back to Equation (I 8), the expecta- 
tion of the stochastic present value of lifetime consump- 
tion (of one dollar) is 


E[If] = V(gp - c2[m,b,x). (22) 


The same technique can be employed to obtain the sec- 
ond (central) moment: 


Y(gp -o2plm, b,x) 
E[I~] = - Y(21ap- 3a~lm'b'x) 


1 (23)  
[de - tjzp 


The variance of the stochastic present value is 


V[lt] = E[ I~ ] -  E2[It]. (24) 


Higher moments can be obtained with the same method. 
For the sake of completeness, we explicitly provide the 
first and second moments for the stochastic present 
value of perpetual consumption, as 


6 These results are confirmed by Boyle (1976) in discrete time 
and by Beekman and Fuelling (1990, 1991, 1992), who 
derived the first two moments of the annuity present value in 
continuous time using function space integral techniques 
under a variety of interest rate dynamics. 


E [ L I  = - -  


E[I2] = 


~p- ~ '  


(I.tp - O2p)(2g e - 3¢~ )" 


(25) 


4.2 Gamma Distribution 
Parker (1993) uses approximation techniques to derive 


a cumulative density function for the present value of a 
portfolio of annuities. Vanneste, Goovaerts, and LaNe 
(1994) use Laplace transforms. We use a slightly differ- 
ent method. In particular, we refer to Milevsky, (1997) 
and Dufresne (1990) for a proof that f*~ (Hs) -~ ds is 
reciprocal Gamma distributed. The Milevsky (1997) 
proof uses the scale function of the net-wealth process 
W~ in conjunction with (our) Lemma 1 to show that the 
probability of Wt ever crossing zero is equivalent to the 
probability that a suitably defined Gamma variate is less 
than c/w. This result serves as the impetus for approxi- 
mating 7 the distribution of the stochastic present value, 
f~ (14,) -1 ds, by the reciprocal Gamma distribution. The 
reciprocal Gamma distribution, as its name implies, is a 
random variable whose reciprocal obeys a Gamma dis- 
tribution. The probability density function (pdf) of the 
Gamma distribution is parameterized by two variables, 
g~ and g2, and is mathematically represented as 


p[Y < d] = G(dlgl,g2) = I d g(Ylg,,g2)dy 


e x p ( - l y ) y  (g,-') 


= Jo~ r(g,)g~' ay. ( 2 6 )  


The probability density function (pdf) of the reciprocal 
Gamma distribution is defined by X = 1/Y and is mathe- 
matically represented as 


p[1/Y <_ dl = p[X <_ d] = aR(dlg,,g2 ), (27) 


which, by a simple change of variables, equals 


x-'"+" 
Jo  gr(xlg,,g2):= v x g 2 j  ,ix. J0 r(g,)g~, 


(28) 


7In the context of Asian option pricing Milevsky and Posner 
(1998) use Monte Carlo simulations to demonstrate that 
moment matching the finite integral to the reciprocal Gamma 
distribution provides accurate values. 
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The expected value of the RG distribution is 


E[RG] - 1 
g2(g] - 1)' 


(29) 


and the variance is 


V[RG] = I 
(g2)E(g, - 1)2(g] - 1)" (30) 


Conveniently, we can express the parameters of the 
reciprocal Gamma distribution as a function of the mean 
and variance. Specifically, 


E[RG] 2 + 2V[RG] 
g~ = V[RG] (31) 


and 


V[RG] 
g2 = E[RG] (E[RG] 2 + V[RG])" (32) 


Using the mean and variance from the previous subsec- 
tion, we can thus compute the ruin probability as 


P~'~.,~:: p[l~>_ w]:[(/r)-' <_ c]= G(~l~l,o~2 ) (33) 


and 


P~,~.:= p[L> wl=[(L)-' < c]= G(ClgLg2 ), (34) 


where g l  and g2 are the Gamma parameters for the con- 
ditional case 


E[Ir] 2 + 2V[It] 


v [ t ~ ]  ' 


v[tr] 
E[I,](E[It]  2 + V[Ir] )' 


(35) 


and g-i and g-2 are the Gamma parameters for the uncon- 
ditional case 


E[L] 2 + 2V[L] 
e ,  = V [ / . ]  ' 


v[L] 
g2 = E [ L ] ( E [ L ] 2  + V[L])" 


(36) 


4.3 Discrete Mortality Tables 
For those who prefer to work with discrete mortality 


tables, we present expressions for E[lf] and E[12], which 
can be used in Equation (35) to obtain the values of gl 
and g2 needed for Equation (33). They are discrete-time 
versions of Equations (22) and (23), using a summation 
instead of an integral in Equation (19). Specifically, 


N 2 i E[lr}= i~_lexp{-(g. -°p)~}iPx(~ ) (37) 


and 


2),} 
i = l e x p - ~ . ~ p - 1 3 p  i2 iP~ 


N 2 i 
E[I~I =-~i='exp{-(2t ' tp-  30")i?}ipx (38) 


where iPx is the conditional probability of survival from 
month x to month (x + i), and N is the number of months 
in the mortality table. 


5. Numerical Demonstration 
In this section we provide some numerical examples 


of the conditional ruin probabilities, using Canadian 
mortality and capital market estimates. Specifically, we 
focus on the situation of 2+1 assets in which there is 
one risk free asset (r) and two risky assets (gh o])-- the 
equity market--and (I.t2, 02)--the bond market--with 
correlation coefficient p. The appropriate risk-return 
vectors and matrices are 


p. = [r,l.t,,g2], (39) 


and 


E =  02 , 
p a : j  


(40) 


respectively, where 


(It = [ ( l  --  I]t 1 -- 0~2), 0(,1,0(2] (41) 


is parameterized by two independent variables for con- 
venience. Thus, Equation (6) becomes 


ktp = l~a ' = (1 - (I1 - et2)r + tXl~t~ + OC2I.L2 (42) 
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TABLE 1 
PROBABILITY OF RUIN FOR FEMALE AGED 65~ 


w / c  = 14, EQUITY VS. BONDS VS. T .  BILLS 


E~B 0% 20% 40% 60% 80% 100% 


0% [1.00].548 [ 1.00].518 [1.00].495 [1.00].479 
20% [.999].426 [ 1.00].399 [.9991.380 [.996].371 
40% [.991].342 [.981].319 [.957].306 [.921].300 
60% [.884].299 [.849].281 [.811].269 
80% [.755].284 [.719].267 


100% [.673].285 


[.9991.472 [.993].470 
[.979].370 


while Equation (7) becomes 


(~p ---- \,'~(21tZOt t • ~/'O~(Yl 2 "l- l~2(y 222 +2~tOt2P(~l(Y2. (43) 


We will revisit the 2+1 asset case in the section with 
numerical examples. 


5.1 Mortality Data 
We fit a Gompertz distribution using a nonlinear opti- 


mization routine in S-plus to the Life Tables, Canada 
and Provinces  1990-1992 (Statistics Canada) and 
obtain the parameter estimates of m = 81.95, b = 10.6 for 
males and m = 87.8, b = 9.5 for females. For example, 
the probability that a 65-year-old male lives to age 85, 
using Equation (10), is p (T  _> 20 I 81.95, 10.6, 65) = 
0.3226; likewise, the probability that a 65-year-old 
female lives to age 85, using Equation (10), is p(T _> 20 
[ 87.8, 9.5, 65) = 0.5199. 


Although analytic mortality laws are currently not in 
vogue in the actuarial community (see Bowers et al. 
1986), we prefer to use an analytic Gompertz formula- 
tion because of its analytic tractability and our heuristic 
agenda. 8 Indeed, the concept underlying this paper can 
be applied using any mortality table. 


5.2 Capital Markets Data 
Ibbotson Associates, a consulting firm located in Chi- 


cago, provides forecast data for long-term Canadian 
investment returns. All the rates of return are continuously 
compounded. In this example we focus on three asset 
classes: the classic cash, bonds, and equities division: 


8In fact, real-world use of this technique should involve a 
dynamic adjustment to a group annuity mortality table such 
as the Johansen (1995) update of the 1983 I.A.M. table. 


• A deterministic real risk-free rate of r = 2%, 
• A government bond index with real parameters ~tl = 


3.5% and Ol = 11%, and 
• An equity index with real parameters ~t2 = 8% and 


c2 = 19%. 
Our numerical example assumes that the correlation 


coefficient between the real rate of return on the bond 
fund bond fund and the real rate of return on the equity 
fund is zero. 


5.3 Numerical Results 
We can substitute the data into Equations (38) and 


(39) to obtain estimates of the unconditional and condi- 
tional probability of ruin for a male or a female of a 
given age with an initial wealth and desired fixed level 
of consumption. In other words, we can estimate the 
sustainability of a given standard of living (conditional) 
or an endowment in perpetuity (unconditional, unrelated 
to gender or age). 


Table 1 demonstrates a single application: a female, 
aged 65, with a real wealth to consumption ratio, w/c = 
14. The absolute values of initial wealth and desired real 
consumption are irrelevant; only the ratio matters. The 
investment allocations are varied by increments of 20%. 
In the headers we show the proportion of the funds in 
bonds (B, or txl). Down the stub column we show the 
proportion in the equity fund (E, or ot~). It is implicitly 
assumed that 1 - ct~ - tx 2 is allocated to the risk-free rate, 
short sales are not allowed, and hence we only display 
the upper-triangular region of the table. (There is nothing 
in our general methodology that precludes short sales or 
leverage.) The number in the square brackets is the 
unconditional probability of ruin P~in, and the number 
next to it is the conditional probability of ruin __P~iVeruin. AS 
intuition dictates, Pr~i~ is always greater than pati~. 
However, we remind the reader that while the former is 
precise, the latter is only an approximation. 
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For example, a 60% allocation to bonds with a 20% 
allocation to equity and (the remainder) 20% allocation 
to cash will result in a I-tp = 0.041 and Op = 0.07615 as 
per Equations (42) and (43). This, in turn, will result in 
a value of E[If] = 13.596 and ~/V[Ir] = 5.5308, as per 
Equations (22) and (23). In other words, the expected 
value of the discounted stochastic lifetime consumption 
of one dol lar-- the PV of the a n n u i t y I i s  equal to 
13.596, which is slightly lower than the initial wealth- 
to-consumption ratio of 14. The volatility of the present 
value is 5.5308. Intuitively, we see that there is a strong 
possibility of conditional (and obviously unconditional) 
ruin. Finally, we compute the parameters ~ = 8.0428 
and g2 = 0.010443 using Equation (35). These numbers 
are plugged into the cumulative density function of the 
Gamma distribution evaluated at the reciprocal of the 
wealth-to-consumption ratio, to arrive at G(~4 I 8.0428, 
0.01 0443) = 0.3712, which is a conditional probability 
of ruin of 37.12%. Thus we conclude that the w/c = 14 
standard of living is sustainable, under the above men- 
tioned allocation, with 62.88% probability. The lowest 
conditional probability of ruin occurs (very roughly) 
with an allocation of 80% equity, 20% bonds, and 0% 
cash and is equal to 26.7% 


Table 2 displays the results for a 65-year-old male with 
w/c = 14. As one would expect intuitively, the conditional 
probabilities of shortfall are uniformly lower for all asset 
allocations as a direct result of the shorter life span. The 
unconditional probabilities remain the same since we 
have not modified the capital market parameters. 


Once again, the lowest probability of ruin occurs with 
a high allocation to equity and very little in bonds. 


Other values can easily be generated using a spread- 
sheet and the "optimal allocation"--in the ruin proba- 
bility minimizing sense--can be located by visual 
inspection or by differentiating Equations (33) and (34) 
and finding a vector tx* that satisfies first and second- 
order conditions. 


5.4 Alternative Perspective 
Appealing to the notion of value-at-risk, an alternative 


use of this framework is to fix a certain ruin tolerance level 
e, and then locate the maximum lifetime consumption c* 
that can be achieved as a function of asset allocation. 


Mathematically, 


max c 


subject to 


Pr[ inf { ~  < 0}]W0] -< E, 
L0<_s</" ' 


where ~ is the asset allocation vector. For example, a 
65-year-old female with an initial wealth ofw = $100,000, 
can consume up to c = $5,000, per annum and still have a 
probability of ruin that is less than or equal to e = 5%, pro- 
vided she maintains a 50% allocation to equity and 50% 
allocation to bonds. 


6. Conclusion 
In this paper we introduce a method to estimate the 


conditional and unconditional probability of ruin for an 
individual (retiree) with a stochastic life span who is con- 
suming a fixed real amount from a diversified investment 
portfolio. Conceptually, we show that the probability of 
ruin is equivalent to the probability that a suitably param- 
etrized Asian call option will expire in-the-money, thus 
allowing the use of derivative pricing technology to com- 
pute the relevant probabilities. 


Finally, we apply our formula--using Canadian data--  
with realistic market values for equity and fixed income 
investments to show that for an individual male or female 
the conditional probability of ruin is minimized with a 
relatively high allocation to equity until quite late in life. 


TABLE 2 
PROBABILITY OF RUIN FOR M A L E  AGED 65 ,  


w / c  = 14, EQUITY VS. BONDS VS. T.  BILLS 


EkB 0% 20% 40% 60% 80% 100% 


0% [1.001.325 [1.001.307 [1.001.295 [1.001.291 
20% [.999].250 [1.00].234 [.999].225 [.9961.223 
40% [.991].206 [.981].193 [.957].186 [.921].185 
60% [.8841.188 [.849].177 [.811].170 
80% [.755].186 [.719].176 


100% [.673].195 


[.999].292 [.993].230 
[.979] .228 
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Appendix: Proof of Lemmas 1 and 2 
The stochastic differential equation (5), which defines 


the dynamics of W,, can be solved to yield 


t _[ 4, 
where the fundamental solution Hs is 


1 oep)s +t~pB~}. (45) H~ = exp{(~tp-~ 


This can be confirmed by applying Ito's lemma, 


1 O2f(t, Bt) dt, (46) d W , = O f ( ~ t B ' ) d t + ~ d B ,  + ~ ~x 2 


to the function f(t ,x) defined by Equation (8) and 
demonstrating that it leads to the SDE in Equation (5). 


From a qualitative point of view, Equation (8) con- 
tains two parts, an exponential function, H~ which is 
always greater than zero, multiplied by the term in 
square bracket, whose sign is indeterminate. Therefore, 
the process Wt, will be less than or equal to zero (ruin) at 
some future time t*, if  and only if the term in square 
brackets is less than or equal to zero. In other words, 


t* -1  
W,. <O ¢:~ w < c ~  (H,) ds. (47) 


On the other hand, the integral f~" (Hs) -~ ds is monoton- 
ically nondecreasing with respect to the upper bound of 
integration t*. This means that once c fr* (Hs) -~ ds 
becomes greater than w, it stays greater than w. Con- 
sequently, we arrive at our result that the probability Wt 
crosses zero, prior to some time t*, is equivalent to the 
probability that W,, < 0. More precisely, 


p[  inf {W, < 0} = Pr < (H,) ds 
L0_<t<t* 


= Pr [w, ,  <_ 0]. 


This completes the proof. 
Q.E.D. 


(48) 
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X 
A Simple Model of Investment 
Risk for an Individual Investor 


after Retirement 
by Raymond J. Murphy 


Abstract 
With the growth of defined contribution plans and 


IRAs, a greater portion of our future retirement income 
may be provided through individual account plans. 
This paper presents a model that projects withdrawals 
and investment returns for a hypothetical retirement 
account. The model uses a stochastic or Monte Carlo 
simulation process to determine the probability that the 
fund will be exhausted under different withdrawal and 
asset mix scenarios. The output summarizes the 5th 
percentile through the 95th percentile account balances 
for each scenario. 


The model shows that there will be great variability 
in the investment returns, especially if a retiree invests 
in the stock market. However, over a long time horizon, 
the results indicate that the difference in downside risk 
(that is, having your funds exhausted early because of 
poor returns) is minimal between asset classes, while 
there is more upside potential for significant gains with 
the more risky portfolios. Because of this uncertainty, 
there is clearly a need for more education on investment 
risk and spending plans. 


Introduction 
During the 1990s there has been continued growth in 


the number and size of defined contribution (DC) plans, 
and the federal government has expanded the IRA 
options allowing individuals to save for retirement. At 
the same time many corporate and government defined 


benefit plans have been converted to DC plans. There 
has even been preliminary discussion of converting a 
portion of future Social Security contributions to a pri- 
vatized system in which the individual taxpayer man- 
ages the investments. 


The design of defined benefit plans has been changing 
also, with greater emphasis on lump-sum payment 
options and portability. Cash balance and pension equity 
plans define the benefit in terms of an account balance 
and typically offer a lump-sum payment. Although these 
plans are technically defined benefit plans, they have 
defined contribution plan characteristics. If an employee 
takes a lump sum, he or she faces the same investment 
decisions as a participant in a 401(k) plan. 


The risk trend is certainly away from management by 
the institutional investor (insurance companies and pen- 
sion funds) and toward the individual investor. The fact 
is that almost everyone will be making investment deci- 
sions on at least a portion of his or her retirement funds. 
Although there is plenty of information on retirement 
planning before retirement, there is less guidance for the 
employee at the point of retirement. 


Retirees run the risk of outliving their funds because 
of insufficient investment returns, spending too much, or 
living too long. Retirees can purchase annuities to cover 
these risks, but more and more retirees are electing to 
manage these risks themselves. These retirees need 
guidance on how to invest their funds and how to man- 
age their income needs. This paper presents a model for 
calculating the risks and suggests how retirees can make 
their retirement nest egg meet their long-term objectives. 
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The Basic Model 
Consider a hypothetical new retiree with an initial bal- 


ance of $100,000. This may be an IRA, a 401 (k) balance, 
a lump-sum rollover from a defined benefit plan, or a 
taxable account. The model does not make a distinction 
between tax-qualified or taxable investments. The model 
assumes before-tax returns, and that taxes must be paid 
from available income. The model is also age-neutral 
and does not take into account required minimum distri- 
butions at age 70 ~-. 


The hypothetical retiree must make two very impor- 
tant decisions: 
1. How should I structure the investment portfolio? 
2. How much can I afford to spend? 
The retiree's objectives are to 
1. Increase the periodic withdrawals for inflation, 
2. Make the funds last for his or her lifetime or a period 


of X years, 
3. (Optional) leave sufficient funds to the heirs after 


death. 
The model examines the effect of an initial withdrawal 


of  4%, 5%, 6%, 7%, and 8% of the initial balance. The 
lower the initial withdrawal, the longer the fund will last. 


The model will index the initial withdrawal for infla- 
tion regardless of the balance. For example, the model 
will withdraw $10,000 in a given year if the balance is 
$11,000 or $1,000,000. In reality, a retiree will adjust 
spending depending on his or her wealth, and the distri- 
butions required under the tax law would force a retiree to 
take higher withdrawals. However, this paper is primarily 
concerned with meeting the objectives, so the focus is 
more on the "downside" risk rather than the "upside" 
potential. If the fund happens to grow to $1,000,000 in a 
long bull market, the retiree has met the basic objectives 
and will leave this fortune to his or her family or estate. 


In reality, the retiree must always hold a reserve to 
cover at least a few years of payments, so there should 
always be a portion of the funds remaining after death. 
The model doesn't  take this into account. The retiree 


spends the target income regardless of the balance. This 
model does not start out with a target survivor benefit. 
The survivor balance will be greater if death is prema- 
ture and zero if the fund is exhausted. 


The model does not presume any change in the re- 
tiree's spending lifestyle, except for inflation increases. In 
this way the model is age-neutral and considers only the 
number of years spent in retirement. 


Assumptions and Methods 
Please refer to Appendices A and B for a detailed dis- 


cussion of  the development of  the assumptions and 
methods. There are four hypothetical investment portfo- 
lios ranging from conservative (100% bonds) to aggres- 
sive (100% equities). The moderately conservative fund 
is assumed to be 65% bonds and 35% equities. The mod- 
erately aggressive fund is assumed to be 35% bonds and 
65% equities (see Table 1). In addition, the assumed rate 
of increase for inflation has a mean of 4% and standard 
deviation of 2%. 


Each of the four portfolios and each of the five initial 
withdrawal scenarios are run through a stochastic or 
Monte Carlo simulation model. Withdrawals are assumed 
to occur at the beginning of the year. Each scenario pro- 
duces 500 possible outcomes, and it is expected that the 
results will simulate the behavior of the random variables. 
After each five-year increment in the projections, the 
model tracks the 5th, 10th, 25th, 50th, 75th, 90th, and 
95th percentile fund balance. The 5th percentile values 
are the "pessimistic" or "worst case" scenarios, and the 
95th percentile are the "best case," and so on. 


Variability and the Risk of Outliving 
Your Retirement Funds 


Many financial projections do not anticipate variation 
in the assumed variables. Consider a straightforward 


TABLE 1 
INVESTMENT PORTFOLIOS 


Scenario Asset Mix Mean Standard Deviation 


Conservative 100% Bonds 7.00% 7.00% 
Moderately conservative 65% Bonds/35% stocks 8.75 9.80 
Moderately aggressive 35% Bonds/65% stocks 10.25 12.20 
Aggressive 100% Stocks 12.00 15.00 
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"deterministic" projection of this model. Table 2 shows 
the future balance assuming a $6,000, or 6%, initial 
withdrawal, with 4% annual increases, and investment 
returns at a constant rate of  8.75% (moderately conser- 
vative) per year. The account would cover full pay- 
ments for 29 years. Note how the withdrawals increase 
from 6% of  the initial balance to 7.6% at 10 years, and 
13.0% at 20 years. 


Figure 1 shows the deterministic scenario compared to 
two runs of the stochastic model. The "above average" 
projection would last 36 years, whereas the "below aver- 
age" projection hits zero after 16 years. It is more mean- 
ingful to define a range of possible outcomes instead of a 
definite period of years. 


TABLE 2 
FUTURE BALANCE ASSUMING 8 . 7 5 %  


EXPECTED RETURN AND WITHDRAWALS 
INCREASED BY 4 % PER YEAR 


Year 


Withdrawal as 
Fund Percentage 


Balance Withdrawal of Balance 


0 $100,000 $6,000 6.0% 
1 102,225 6,240 6.1 
2 104,384 6,490 6.2 
3 106,460 6,749 6.3 
4 108,435 7,019 6.5 
5 110,290 7,300 6.6 
6 112,002 7,592 6.8 
7 113,546 7,896 7.0 
8 114,895 8,211 7.1 
9 116,018 8,540 7.4 


10 116,882 8,881 7.6 
11 117,451 9,237 7.9 
12 117,683 9,606 8.2 
13 117,534 9,990 8.5 
14 116,953 10,390 8.9 
15 115,887 10,806 9.3 
16 114,276 11,238 9.8 
17 112,054 11,687 10.4 
18 109,149 12,155 11.1 
19 105,481 12,641 12.0 
20 100,963 13,147 13.0 
21 95,501 13,673 14.3 
22 88,988 14,220 16.0 
23 81,311 14,788 18.2 
24 72,343 15,380 21.3 
25 61,948 15,995 25.8 
26 49,974 16,635 33.3 
27 36,256 17,300 47.7 
28 20,614 17,992 87.3 
29 2,851 2,851 100.0 


Of course, more than three projections are needed to 
get an accurate picture of  the results. Part X of  Appendix 
C summarizes 500 outcomes run with the moderately 
conservative portfolio and 6% initial withdrawal. The 
50th percentile account balance is about $20,000 after 
25 years, and 0 at 30 years. This implies that the proba- 
bility of the fund lasting 25-29 years is 50%. Note that 
the $6,000 withdrawal would grow to about $16,000 at 
4% inflation over 25 years. The 50th percentile "final 
year" is 26. 


The final years in the 5th percentile and 10th per- 
centile cases are 16 and 18, respectively. This implies 
that there is a 90% probability of  the fund lasting 
18 years or more. The 25th percentile final year is 21. If 
the retiree's time horizon in retirement is 21 years or 
more, the results show that this asset mix and distribu- 
tion plan should be successful about 75% of the time. 


The 50th percentile account balance is about $80,000 
at 20 years. If the retiree died during the 20th year of 
retirement, the median death benefit is about 80% of the 
initial balance. This may be an important feature of  an 
estate plan as well as a retirement plan. 


The 75th and higher percenti le results show bal- 
ances that continue to grow despite the increasing 
withdrawals. With this favorable investment experi- 
ence, a retiree could easily afford to increase his or her 
withdrawal rate. 


A retiree could successfully manage his or her retire- 
ment funds for 30 to 40 years and still run out of  money. 
Progress in disease management and medical technol- 
ogy and healthier lifestyles will continue to increase life 
expectancy. The 1983 Group Annuity Mortality Table 
projects that retirees aged 60 to 65 can expect to live to 
age 81 for males and 86 for females. A fair number of 
retirees can expect to hit age 100. Will their retirement 
fund last as long? 


Time Horizon and Income Planning 
The above scenario outlined only one investment 


portfolio and withdrawal assumption. The attached 
schedules in Appendix C show all 20 scenarios. The 
results are summarized in Tables 3 and 4. Table 3 shows 
the last year at which the 10th percentile value is posi- 
tive, and Table 4 shows the last year at which the 25th 
percentile is positive. Table 4 has a 75% probability as 
opposed to 90% in Table 3. 


Table 3 shows the year in which the retirement fund 
will be exhausted using results from the 10th percentile. 
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FIGURE 1 


PROJECTED ACCOUNT BALANCE: 6 %  INITIAL W I T H D R A W A L  
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TABLE 3 
LAST YEAR T H A T  10TH PERCENTILE VALUE IS POSITIVE,  


9 0 %  PROBABILITY T I M E  H O R I Z O N  


Initial Moderately Moderately 
Withdrawal Conservative Conservative Aggressive Aggressive 


Rate Portfolio Portfolio Portfolio Portfolio 


4% 27 30 34 40+ 
5 20 22 22 25 
6 16 18 18 18 
7 14 14 14 15 
8 12 12 12 12 


TABLE 4 
LAST YEAR T H A T  THE 25TH PERCENTILE VALUE IS POSITIVE,  


7 5 %  PROBABILITY T I M E  H O R I Z O N  


Initial Moderately Moderately 
Withdrawal Conservative Conservative Aggressive Aggressive 


Rate Portfolio Portfolio Portfolio Portfolio 


4% 31 40+ 40+ 40+ 
5 23 27 31 40+ 
6 18 21 22 27 
7 15 16 17 19 
8 13 14 15 15 
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In other words, the fund will last longer than this final 
year 90% of the time. 


Table 4 shows the year in which the retirement fund 
will be exhausted using results from the 25th percentile. 
In other words, the fund will last longer than this final 
year 75% of the time. 


I believe that the 10th and 25th percentile scenarios are 
more appropriate for planning than the median scenario. 
No one would recommend adopting a retirement plan that 
has a 50% probability of failure. If a retiree sets a plan 
based on the tables, there is a higher probability of suc- 
cess, and potentially good news if a conservative spend- 
ing pattern is accompanied by favorable investment 
returns. 


In Table 3 it is interesting that in the 5% withdrawal 
through the 8% withdrawal assumption, there is very 
little difference in the final years among the portfolios. 
For example, the final year with the 6% withdrawal is 
16 for a conservative investor and 18 for an aggressive 
investor. This implies that the downside risk is similar 
for each portfolio. (However, the aggressive portfolio 
has a lower 5th percentile balance than the conservative 
portfolio at five years at each withdrawal rate, which 
suggests that 100% stock investing is inappropriate 
over a shorter period.) However, the aggressive 
investor has much greater potential for investment 
gains. This is an argument for taking more risk if you 
have a fairly long time horizon. 


Table 4 shows a wider range of results. The 6% with- 
drawal scenario is expected to fund 18 years with a con- 
servative bond fund, and 27 years with a stock fund. 
This table shows that an employee retiring early, at age 
50 to 55, can reasonably expect to fund 30 to 40 years of 
retirement if the initial withdrawal is set below 6% of 
the initial balance and the investor is willing to risk 
some of the account in the stock market. 


Once a retiree is old enough that the time horizon is 
under 10 years, he or she can withdraw more than 8% of 
the balance. For security more of the fund should be 
invested in fixed income at that time. 


Note that the model is useful to early retirees with long 
time horizons and older retirees needing to fund fewer 
years. The model should be used frequently, and one can 
adjust his or her withdrawal rate as the horizon changes. 


Spending Discipline 
The model assumes that the distribution is indexed 


for inflation each year. In other words, the retiree is 
assumed never to deviate from this spending plan. 


What if the retiree wants to help his or her grandchil- 
dren with college expenses? Suppose there are un- 
expected medical bills? Suppose he or she wants to 
start a small business? A retiree might also forget his 
or her original retirement income plan altogether, or 
spend the retirement funds in an irresponsible manner. 
Human nature may lead us to expect the retiree to 
spend more money earlier than assumed by this model. 
The above results are applicable only to retirees who 
stick to their original plan. In reality many retirees may 
exhaust their funds early even with favorable invest- 
ment performance. 


Social Security is the only retirement income source 
for many people. If a large portion of the Social Security 
benefit is placed in an individual account, people should 
not be allowed to withdraw too much of their account 
too soon. There should be withdrawal restrictions on 
this portion of the benefit to ensure that these retirees 
have a sufficient balance to last their lifetime. 


Historical Scenarios 
The success or failure of individual retirement plans 


will depend on the market's performance during the 
retirement years. As the following analysis shows, the 
historical markets have been generous to some genera- 
tions of retirees and less generous to others. 


Figures 2-4 show how a retirement fund with a 5% 
initial withdrawal on $100,000 would have lasted with 
actual returns on large company stocks or long-term gov- 
ernment bonds over three time periods. 


A person retiring in 1960 with $100,000 in stocks 
would have enjoyed favorable returns in the 1960s, lost 
money in the 1970s, and spent the gains of the 1980s 
and 1990s until the fund ran out in 1996. This person 
met his or her income needs over a 36-year period--  
a very risky, but successful retirement plan. Bond in- 
vestors in 1960 would have seen their funds lasting 
only 21 years. 


The 1970 retiree hit hard times with high inflation 
and poor returns in the stock market. Since he or she was 
withdrawing funds at the same time the retiree had trou- 
ble recovering. Bond returns were also poor in the 1970s 
as interest rates rose. The funds lasted only 23 years and 
21 years, respectively. 


The 1980 retiree has had nothing but good news. 
Both stock and bond markets have been strong over 
very long periods. Inflation has been under control, 
particularly through the 1990s. The withdrawals are 
merely loose change to this investor, who now has a 
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FIGURE 2 
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1980 RETIREE, 5% INITIAL WITHDRAWAL 
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stock fund worth over $900,000 or a bond fund worth 
almost $300,000. This investor could increase his or 
her spending at her discretion and have plenty left over 
for the long haul. 


This experience illustrates the volatility of individual 
investing after retirement. Tables 3 and 4 suggest that a 
bond investor could take a 5% initial withdrawal and see 
the retirement fund last 20 to 23 years. A stock investor 
could be expected to last over 40 years 75% of the time 
or 25 years 90% of the time. This describes the experi- 
ence of the 1960 retiree and the 1970 bond investor 
fairly well. The 1970 stock investor fell short of these 
targets, whereas the 1980 stock and bond investor 
exceeded the objectives. 


Conclusion 
The three-legged stool (Social Security, pensions, 


and savings) once symbolized the three sources of 
retirement income. Traditional pensions have been 
replaced with cash accumulation plans for many peo- 
ple, and even Social Security may someday include 
individual accounts. Because more of the responsibil- 
ity will fall on the individual, there is a need to educate 
and assist people on investment matters and the man- 
agement of their income and expenses both before and 
after retirement. 


The three major conclusions from this analysis are the 
following: 
1. Many people will mismanage their investments or 


spending and have a real risk of outliving their retire- 
ment funds. The poor returns shown in the 5th and 
10th percentile outcomes will be a reality for some 
future generation of retirees. This will put pressure on 
Social Security or the welfare system to make up the 
difference. 


2. A retirement portfolio with a high percentage of equi- 
ties has about the same downside risk as a more 


conservative portfolio over a long time horizon of ten 
or more years. 


3. There are tremendous potential gains for retirees 
with long time horizons who take more investment 
risk and spend their funds prudently. With little 
downside risk and greater upside potential, future 
retirees should consider investing a portion of their 
funds in the stock market. 


Appendix A: Assumptions on 
Future Investment Returns and 
Inflation 


The validity of any model depends on its assumptions. 
Every investment projection model comes with the caveat 
that "past performance is not a guarantee of future per- 
formance." With a stochastic model we expect that there 
will be sufficient scenarios resulting in superior, interme- 
diate, and disastrous returns to give an accurate sampling 
of the future. In other words, it is a scientific means of 
determining "best case, expected case, and worst case" 
scenarios. 


The return assumptions presented here are based on 
overall past market data and specific performance of the 
largest stock and bond mutual funds. This paper is tar- 
geted to the small individual investor, and I assume that 
mutual funds will be the primary investment vehicle. 


Table 5 is derived from data provided by Ibbotson 
Associates and Dow Jones. Only data from 1960 to 
1997 were chosen because recent history is considered 
more representative of the current and future market. 
Note that this period includes several recessions, high 
and low inflation, and both positive and negative stock 
market movements. 


As you might expect, the recent ten-year market out- 
performed the longer period. Also, recent inflation has 
been lower than the longer period. 


TABLE 5 
TOTAL RETURNS (PRICE CHANGE PLUS DIVIDENDS) 


Stocks Long Term 
Period Parameter (S&P500) Gov't Bonds Inflation 


1960-97 Mean 12.73% 7.74% 4.64% 
Standard deviation 15.81 11.25 3.18 


1988-97 Mean 18.83 11.37 3.46 
Standard deviation 14.40 11.00 1.24 


Source: Ibbotson and Associates, Stock Bonds, Bills and Inflation 1998 Yearbook. 
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The three largest stock funds were Fidelity Magellan, 
Vanguard Index 500, and Investment Company of Ame- 
rica. The three largest bond funds were Vanguard 
Fixed-GNMA, Bond Fund of  America, and Franklin 
U.S. Government Securities I. From 1988 through 1997, 
the average mean and standard deviation of  these three 
stock funds were 18.46% and 14.16%, respectively; 
for the three bond funds they were 9.39% and 6.16%, 
respectively. The stock funds returned close to the over- 
all market, while the performance of  the bond funds 
was significantly different than that of  long-term gov- 
ernment bonds. 


I assume that inflation over the next 40 years will be 
somewhere between the 10-year and the 38-year histor- 
ical averages. My assumption is a mean of 4% and stan- 
dard deviation of 2%. 


The 38-year stock returns have averaged 8% over 
inflation. As a result, I assume a mean of  12%. The 
stock return standard deviation will be 15%, which falls 
between the 10- and 38-year average. 


The bond return is not as straightforward. A portfolio 
of long-term Treasury bonds would suggest about a 3 -4% 
real return with a standard deviation of 11%, whereas a 
bond mutual fund would have a lower return and standard 
deviation. Assuming a mix of Treasury bonds and mutual 
funds, the model will use a mean return of 7% with stan- 
dard deviation of 7%. 


The conservat ive portfol io will be comprised of  
100% bonds. The aggressive portfolio assumes 100% 
stocks. The moderately conservative portfolio assumes 
65% bonds and 35% stocks. The moderately aggres- 
sive portfolio assumes 35% bonds and 65% stocks (see 
Table 6 


The model is highly dependent upon the reasonable- 
ness of  these assumptions. I tested the sensitivity of the 
variables to determine the effect of a 1% change on the 
final results. The moderately conservative with 6% 
withdrawal scenario has a 50th percentile "final year" of 
26 and a fund balance at 20 years of about $75,000. 
Table 7 shows the effect of a 1% increase and decrease 
on the mean and standard deviation. This shows that a 


change in the mean has a more significant impact than a 
change in standard deviation. 


Appendix B" Stochastic Model 
Methodology 
Random Trials 


In a stochastic model or Monte Carlo simulation, the 
computer simulates several hundred possible outcomes 
that behave according to the statistical constraints of 
the assumptions. Each run of this model produces 500 
outcomes. 


This model was created using Microsoft Excel 's ran- 
dom number generator, which supplies a random num- 
ber between 0 and 1. The model then associated that 
result with the corresponding point on the standard nor- 
mal distribution. For example, a random number of  
0.7054 corresponds to 0.54 on the standard normal dis- 
tribution (there's about a 70% probability of being less 
than 0.54 on N(0,1)). 


The model assumes a normal distribution of  returns. 
The same point for a stock return with mean of 12% and 
standard deviation of 15% would be 


12% + 15% × 0.54 = 20.1% 


There is about a 70% probability of having a stock 
return of less than 20.1%. 


Modeling 
Each scenario generates 40 years of future returns 


and inflation. The model starts with an assumed retire- 
ment fund of  $100,000 and an annual beginning of  
year withdrawal assumption equal to a percentage of  
$100,000. The annual withdrawals are increased for 
inflation each year. 


TABLE 6 
SCENARIO MEANS AND STANDARD DEVIATIONS 


Scenario Asset Mix Mean Standard Deviation 


Conservative 100% Bonds 7.00% 7.00% 
Moderately conservative 65% Bonds/35% stocks 8.75 9.80 
Moderately aggressive 35% Bonds/65% stocks 10.25 12.20 
Aggressive 100% Stocks 12.00 15.00 
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TABLE 7 


EFFECTS OF CHANGES IN MEAN AND 
STANDARD DEVIATION 


Standard 50th Pct. 50th Pct Balance 
Mean Deviation Final Year at 20 years 


8.75% 9.80% 26 $75,000 
7.75 9.80 22 36,000 
9.75 9.80 32 127,000 
8.75 8.80 27 85,000 
8.75 10.80 24 58,000 


When the fund hits zero, all funds are exhausted, 
and there is no assumed recovery. Hypothetically you 
could build a model with negative balances (loans?) 
and hope for a recovery.  I did not do this for this 
model. 


For output I saved the fund balance at the end of  
each five years for each of the 500 scenarios. Each run 
uses a different withdrawal  rate and an inves tment  
portfolio. 


TABLE 8 
APPENDIX C NOMENCLATURE 


Investment Initial Withdrawal 
Portfolio Rate Table Key 


Conservative 4% C-4% 
Moderately conservative 4 MC-4 
Moderately aggressive 4 MA-4 
Aggressive 4 A-4 
Conservative 5 C-5 
Moderately conservative 5 MC-5 
Moderately aggressive 5 MA-5 
Aggressive 5 A-5 
Conservative 6 C-6 
Moderately conservative 6 MC-6 
Moderately aggressive 6 MA-6 
Aggressive 6 A-6 
Conservative 7 C-7 
Moderately conservative 7 MC-7 
Moderately aggressive 7 MA-7 
Aggressive 7 A-7 
Conservative 8 C-8 
Moderately conservative 8 MC-8 
Moderately aggressive 8 MA-8 
Aggressive 8 A-8 


Appendix C 
The tables and figures in the parts of  this appendix 


include the 5th through the 95th percentile fund balances 


at the end of five-year increments for each withdrawal 
and investment portfolio scenario. Table 8 explains the 
nomenclature. 
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Part I: C-4% 
Investment Inflation 


Mean 7.00% 4.00% 
St Dev 7.00% 2.00% 


Withdrawal Rate 4.00% 


Years 5 IO 15 2_..0 25 30 35 


Percentile 
5 $ 


10 $ 
25 $ 
50 $ 
75 $ 
90 $ 
95 $ 


84,974 $ 
91,106 $ 


100,755 $ 
112,404 $ 
125,201 $ 
136,808  $ 
143,650 $ 


79,276 $ 71,245 $ 44,881 $ 4,297 $ $ 
87,040 $ 78,706 $ 57,231 $ 23,768 $ $ 


102,093 $ 98,096 $ 88,348 $ 61,108 $ 14,747 $ 
123,026 $ 129,096 $ 131,769 $ 119,519 $ 96,727 $ 
146,120 $ 165,160 $ 183,767 $ 211,407 $ 216,164 $ 
168,181 $ 204,677 $ 243,184 $ 289,999 $ 328,873 $ 
183,883 $ 226,886 $ 285,552 $ 346,096 $ 415,497 $ 


$ 
$ 
$ 


51,481 $ 
213,174 $ 180,280 
355,812 $ 391,183 
520,975 $ 596,468 


Year 
Fund 


4__0 Exhausted 


25 
27 
31 
38 
40 
40 
40 


$1 ,ooo,ooo 


$800,000 


$600,000 


$4oo,ooo 


$200,000 


$- 


Pro jec ted  A c c o u n t  Ba lance  after  R e t i r e m e n t  
Or ig ina l  A c c o u n t  = $100 ,000  


10 15 20 25 30 35 


Years of Retirement 


40 


5th Pct 


- -  10th Pct 


25th Pct 


mmmmm50th  Pct 


" 75th Pct 


- -  - -  B 90th Pct 


. . . . . .  95th Pct 
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Part H: MC-4% 
Inves tment  Inflation 


Mean 8.75% 4.00% 
St Dev 9.80% 2.00% 


Withdrawal Rate 4.00% 


Years 5 10 


Percentile 
5 $ 80,521 $ 80,044 $ 


10 $ 90,328 $ 90,178 $ 
25 $ 105,262 $ 113,651 $ 
50 $ 123,594 $ 148,645 $ 
75 $ 143,825 $ 186,225 $ 
90 $ 162,348 $ 238,741 $ 
95 $ 176,656 $ 260,913 $ 


15 2_.o 25 3--0 3__5 


Y e a r  


Fund 
40 Exhausted 


74,293 $ 54,849 $ 18,824 $ $ $ 
84,784 $ 74,814 $ 49,606 $ 7,928 $ $ 


125,443 $ 136,180 $ 140,093 $ 132,882 $ 102,131 $ 44,937 
182,622 $ 228,823 $ 277,259 $ 322,249 $ 378,332 $ 449,965 
252,416 $ 333,671 $ 438,942 $ 582,364 $ 784,809 $ 1,100,077 
323,606 $ 462,788 $ 694,823 $ 965,192 $ 1,358,243 $ 2,012,525 
363,337 $ 543,149 $ 825,108 $ 1,192,742 $ 1,706,915 $ 2,731,473 


26 
30 
40 
40 
40 
40 
40 


Projected Account Balance after Retirement 
Original Account = $100,000 


S1 ,o00,000 1 
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5 10 15 20 25 30 35 40 
Years of Retirement 


5th Pct 


- -  l O t h  P c t  


25th Pct 


m 5 0 t h  Pct 


" 75th Pct 


- -  - -  - -  90th Pct 


. . . . . .  95th Pct 
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Part III: MA-4% 


Investment Inflation 
Mean 10.25% 4.00% 
St Dev 12.20% 2.00% 


Withdrawal Rate 4.00% 


Years 5 10 15 20 25 30 35 


Year 
Fund 


40 Exhausted 


Percentile 
5 $ 84,163 $ 82,496 $ 79,905 $ 59,614 $ 36,381 $ $ $ 


10 $ 93,784 $ 99,056 $ 105,374 $ 98,104 $ 77,344 $ 48,890 $ - $ 
25 $ 108,536 $ 130,544 $ 160,563 $ 192,642 $ 220,787 $ 259,273 $ 304,550 $ 327,754 
50 $ 130,506 $ 174,466 $ 228,609 $ 305,456 $ 438,021 $ 584,871 $ 830,723 $ 1,100,309 
75 $ 155,210 $ 230,012 $ 341,635 $ 492,313 $ 719,691 $ 1,059,441 $ 1,605,908 $ 2,589,601 
90 $ 181,656 $ 278,417 $ 446,607 $ 703,213 $ 1,084,408 $ 1,710,668 $ 2,902,031 $ 4,545,524 
95 $ 196,094 $ 313,048 $ 530,444 $ 831,570 $ 1,378,218 $ 2,284,419 $ 3,573,561 $ 5,713,429 


28 
34 
40 
40 
40 
40 
40 


$1,000,000 


Ssoo,ooo 


$600,000 


$400,000 


$200,000 


$- 


Projected A c c o u n t  B a l a n c e  after Re t i rement  
Or ig ina l  A c c o u n t  = $100 ,000  
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Part IV.. A-4% 


Investment Inflation 
Mean 12.00% 4.00% 
St Dev 15.00% 2.00% 


Withdrawal Rate 4.00% 


Years 5 1__0 15 20 2__5 30 35 


Year 
Fund 


40 Exhausted 


Percentile 
5 $ 78,333 $ 84,070 $ 85,076 $ 69,945 $ 47,898 $ $ - $ 


10 $ 87,993 $ 100,147 $ 113,415 $ 123,910 $ 112,446 $ 105,287 $ 85,134 $ 28,789 
25 $ 109,936 $ 137,471 $ 171,166 $ 236,587 $ 301,043 $ 431,020 $ 571,254 $ 796,234 
50 $ 136,055 $ 197,707 $ 227,839 $ 413,200 $ 618,609 $ 959,503 $ 1,521,731 $ 2,339,987 
75 $ 168,415 $ 283,577 $ 452,586 $ 755,327 $ 1,226,439 $ 2,144,356 $ 3,660,431 $ 6,285,417 
90 $ 206,826 $ 386,668 $ 657,289 $ 1,177,066 $ 2,024,029 $ 3,711,849 $ 6,328,523 $ 12,159,869 
95 $ 230,272 $ 432,948 $ 829,872 $ !,537,843 $ 2,738,768 $ 4,981,359 $ 8,951,653 $ 17,213,987 


29 
40 
40 
40 
40 
40 
40 


$1 ,ooo,ooo 


$8oo, ooo 


$6oo, ooo 


$4oo,ooo 


$2oo,0oo 


$- 


Pro jected  A c c o u n t  B a l a n c e  af ter  Re t i rement  
Or ig ina l  A c c o u n t  : $100 ,000  
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Part V: C-5% 


Investment Inflation 
Mean 7.00% 4.00% 
St Dev 7.00% 2.00% 


Withdrawal Rate 5.00% 


Years 5 10 15 20 25 30 35 


Year 
Fund 


4_.0 Exhausted 


Percentile 
5 $ 79,572 $ 61,779 $ 36,363 $ $ - $ $ $ 


10 $ 85,656 $ 70,408 $ 48,195 $ 5,339 $ - $ $ $ 
25 $ 95,288 $ 87,053 $ 67,876 $ 35,506 $ $ $ $ - 
50 $ 107,130 $ 106,383 $ 96,570 $ 75,711 $ 33,695 $ $ $ - 
75 $ 119,430 $ 128,185 $ 132,983 $ 124,236 $ 97,886 $ 47,281 $ $ - 
90 $ 131,681 $ 152,177 $ 167,321 $ 179,385 $ 172,406 $ 168,710 $ 138,244 $ 62,984 
95 $ 140,225 $ 170,750 $ 199,021 $ 226,053 $ 247,257 $ 244,916 $ 271,892 $ 253,741 


19 
20 
23 
27 
33 
40 
40 


$1 ,ooo,ooo 


$800,000 


$6oo,ooo 


$400,000 


$200,000 


S- 


Projected Account Balance after Retirement 
Original Account = $100,000 


10 15 20 25 30 35 


Years of Retirement 


40 


5th Pet 


lOth Pet 


25th Pet 


~ m ~ ' 5 O t h  Pet 


" 75th Pet 


- - - - - -  90th Pct 


. . . . . .  95th Pet 
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Part VI: MC-5% 
Investment Inflation 


Mean 8.75% 4.00% 
St Dev 9.80% 2.00% 


Withdrawal Rate 5.00% 


Years 5 10 15 20 25 30 35 


Percentile 
5 $ 78,164 $ 64,748 $ 46,004 $ 4,414 $ $ 


10 $ 87,938 $ 77,050 $ 59,080 $ 25,267 $ $ 
25 $ 101,920 $ 100,639 $ 93,658 $ 78,652 $ 37,670 $ 
50 $ 117,464 $ 127,097 $ 138,919 $ 146,859 $ 139,570 $ 
75 $ 135,646 $ 163,254 $ 198,260 $ 247,934 $ 285,128 $ 
90 $ 155,042 $ 199,448 $ 268,198 $ 371,237 $ 488,746 $ 
95 $ 169,521 $ 226,353 $ 316,985 $ 434,345 $ 649,438 $ 


$ $ 
$ $ 
$ $ 


122,055 $ 64,180 $ 
335,813 $ 421,979 $ 
688,949 $ 936,636 $ 
928,514 $ 1,314,373 $ 


Year 
Fund 


40 Exhausted 


20 
22 
27 


- 38 
488,688 40 


1,310,464 40 
1,828,394 40 


$1,000,000 


$800,000 


$600,000 


$400,000 


$200,000 


$- 


P r o j e c t e d  A c c o u n t  B a l a n c e  af ter  R e t i r e m e n t  


Or ig ina l  A c c o u n t  = $ 1 0 0 , 0 0 0  
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Part VII: MA-5% 
Investment Inflation 


Mean 10.25% 4.00% 
St Dev 12.20% 2.00% 


Withdrawal Rate 5.00% 


Years 5 1__0 15 20 25 30 35 


Percentile 
5 $ 72,073 $ 57,177 $ 35,378 $ $ 


10 $ 84,376 $ 73,621 $ 52,366 $ 20,500 $ 
25 $ 101,083 $ 107,279 $ 108,163 $ 96,324 $ 
50 $ 122,646 $ 148,644 $ 184,742 $ 222,002 $ 
75 $ 146,577 $ 207,391 $ 275,033 $ 376,714 $ 
90 $ 171,723 $ 262,046 $ 395,276 $ 570,955 $ 


$ $ $ 
$ $ $ 


73,436 $ 16,531 $ $ 
257,341 $ 296,393 $ 359,109 $ 416,359 
540,024 $ 745,962 $ 1,016,457 $ 1,563,120 
912,329 $ 1,301,055 $ 1,982,027 $ 3,274,451 


95 $ 188,901 $ 299,827 $ 474,162 $ 758,671 $ 1,190,358 $ !,889,720 $ 3,093,959 $ 4,933,756 


Year 
Fund 


40 Exhausted 


19 
21 
31 
40 
40 
40 
40 


$1,000,000 


$800,000 


$600,000 


$400,000 


$200,000 
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Projected Account  Balance after Ret i rement  
Original  A c c o u n t  = $100,000 
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Part VIII: A-5% 
Investment Inflation 


Mean 12.00% 4.00% 
St Dev 15.00% 2.00% 


Withdrawal Rate 5.00% 


Years 5 IO 15 20 25 30 35 


Year 
Fund 


40 Exhausted 


Percentile 
5 $ 72,837 $ 64,256 $ 50,130 $ 


10 $ 83,697 $ 84,455 $ 72,710 $ 
25 $ 106,060 $ 119,041 $ 140,562 $ 
50 $ 134,599 $ 182,336 $ 250,834 $ 
75 $ 164,542 $ 247,256 $ 413,322 $ 
90 $ 203,479 $ 345,601 $ 568,586 $ 


13,761 $ $ - $ - $ 
52,420 $ 3,342 $ - $ $ 


160,125 $ 177,673 $ 209,667 $ 189,537 $ 156,878 
351,958 $ 501,251 $ 742,797 $ 1,114,142 $ 1,648,762 
635,414 $ 1,016,833 $ 1,644,388 $ 2,759,211 $ 4,254,946 
979,461 $ 1,584,705 $ 2,849,443 $ 4,994,259 $ 8,504,696 


95 $ 217,247 $ 416,437 $ 675,716 $ 1,237,136 $ 2,158,283 $ 3,274,252 $ 7,002,329 $ 13,083,032 


21 
25 
40 
40 
40 
40 
40 


$I ,000,000 
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$200,000 


$- 


Pro jec ted  A c c o u n t  Ba lance  after  Re t i rement  
Or ig ina l  A c c o u n t  = $100 ,000  
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Part IX: C-6% 
Investment Inflation 


Mean 7.00% 4.00% 
St Dev 7.00% 2.00% 


Withdrawal Rate 6.00% 


Years 5 10 15 2_0 25 30 35 


Percentile 
5 $ 73,851 $ 46,756 $ 6,674 $ $ 


10 $ 79,716 $ 56,977 $ 17,571 $ $ 
25 $ 89,080 $ 70,855 $ 39,856 $ $ 
50 $ 100,626 $ 91,529 $ 68,102 $ 23,051 $ 
75 $ 112,524 $ 113,862 $ 98,472 $ 68,686 $ 
90 $ 126,546 $ 136,745 $ 132,247 $ 116,864 $ 


- $ $ 


- $ $ 


- $ $ 


$ - $ 
10,084 $ - $ 
80,210 $ 7,337 $ 


95 $ 132,591 $ 152,135 $ 158,432 $ 144,559 $ 120,166 $ 75,232 $ 


$ 
$ 
$ 
$ 
$ - 
$ - 
$ 


Year 
Fund 


4__0 Exhausted 


15 
16 
18 
21 
25 
30 
33 


$1,000,000 


$800,000 


$600,000 


$400,000 


$200,000 


$- 


Projected Account Balance after Retirement 
Original Account = $100,000 


10 15 20 25 30 35 


Years of Retirement 


40 
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lOth Pct 


25th Pct 


m 5 O l h  Pct 
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. . . . . .  95th PCt 
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Part X: MC-6% 


Investment Inflation 
Mean 8.75% 4.00% 
St Dev 9.80% 2.00% 


Withdrawal Rate 6.00% 


Years 5 LO 15 2__0 2.__5 3.._0 35 


Percentile 
5 $ 72,318 $ 50,022 $ 11,860 $ $ $ $ $ 


10 $ 81,926 $ 62,406 $ 30,737 $ $ $ $ $ 
25 $ 94,325 $ 85,068 $ 60,463 $ 13,512 $ $ $ $ 
50 $ 109,548 $ 114,010 $ 102,325 $ 80,188 $ 20,361 $ $ $ 
75 $ 127,638 $ 148,985 $ 169,220 $ 172,980 $ 169,446 $ 136,628 $ 84,167 $ 
90 $ 143,736 $ 183,830 $ 243,721 $ 302,476 $ 356,938 $ 379,059 $ 473,970 $ 
95 $ 153,550 $ 207,361 $ 280,943 $ 390,215 $ 454,347 $ 652,493 $ 743,612 $ 


520,844 
1,052,626 


Year 
Fund 


40 Exhausted 


16 
18 
21 
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38 
40 
40 
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$800,000 


$600,000 


$400,000 


$200,000 


$- 


Projected A c c o u n t  B a l a n c e  after R e t i r e m e n t  
O r i g i n a l  A c c o u n t  : $100 ,000  
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Part XI: MA-6% 


Investment Inflation 
Mean 10.25% 4.00% 
St Dev 12.20% 2.00% 


Withdrawal Rate 6.00% 


Years _5 10 15 2_0 25 30 35 


Percentile 
5 $ 69,451 $ 48,645 $ 14,751 $ $ $ 


10 $ 77,291 $ 60,944 $ 30,953 $ $ $ 
25 $ 92,438 $ 87,481 $ 71,394 $ 32,250 $ $ 
50 $ 113,743 $ 130,178 $ 139,508 $ 144,484 $ 128,086 $ 
75 $ 138,487 $ 178,035 $ 236,632 $ 320,324 $ 426,384 $ 
90 $ 161,601 $ 231,153 $ 340,124 $ 490,715 $ 739,109 $ 
95 $ 181,027 $ 278,474 $ 426,130 $ 588,749 $ 893,496 $ 


Year 
Fund 


40 Exhausted 


$ $ 
$ $ 
$ $ 


87,390 $ 7,632 $ 
510,408 $ 679,216 $ 946,372 


1,032,244 $ 1,515,375 $ 2,417,007 
1,377,265 $ 2,184,176 $ 3,569,085 
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Part XII: A-6% 
Investment Inflation 


Mean 12.00% 4.00% 
St Dev 15.00% 2.00% 


Withdrawal Rate 6.00% 


Years 5 1.__0 15 20 25 30 35 


Percentile 
5 $ 68,847 $ 47,013 $ 15,981 $ 


10 $ 76,986 $ 67,028 $ 44,582 $ 
25 $ 99,604 $ 100,677 $ 99,412 $ 
50 $ 126,188 $ 161,016 $ 197,046 $ 
75 $ 159,276 $ 230,665 $ 326,985 $ 
90 $ 193,442 $ 302,581 $ 486,256 $ 


Year 
Fund 


40 Exhausted 


- $ - $ $ - $ 


- $ - $ $ - $ 


89,043 $ 41,934 $ $ - $ 
237,396 $ 287,675 $ 350,074 $ 452,247 $ 544,479 
484,494 $ 732,935 $ 1,096,008 $ 1,688,112 $ 2,740,740 
780,330 $ 1,347,007 $ 2,064,496 $ 3,488,386 $ 5,806,744 


95 $ 225,763 $ 367,568 $ 656,085 $ 1,104,588 $ 1,717,641 $ 3,127,819 $ 5,104,570 $ 8,694,346 
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Part XIII: C-7% 


Investment Inflation 
Mean 7.00% 4.00% 
St Dev 7.00% 2.00% 


Withdrawal Rate 7.00% 


Years 5 10 15 20 25 30 35 


Percentile 
5 $ 


I0 $ 
25 $ 
50 $ 
75 $ 
90 $ 
95 $ 


67,286 $ 
73,707 $ 
81,976 $ 
92,472 $ 


103,094 $ 
114,393 $ 
121,961 $ 


33,758 $ $ $ $ 
41,356 $ $ $ $ 
54,886 $ 8,497 $ $ $ 
71,899 $ 32,309 $ $ $ 
91,223 $ 61,815 $ 2,493 $ $ 


107,757 $ 87,390 $ 40,441 $ $ 
124,304 $ 113,416 $ 74,662 $ 2,671 $ 
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Part XIE" MC- 7% 
Investment Inflation 


Mean 8.75% 4.00% 
St Dev 9.80% 2.00% 


Withdrawal Rate 7.00% 


Years 5 10 15 20 25 3__0 35 


Percentile 
5 $ 


10 $ 
25 $ 
50 $ 
75 $ 
90 $ 
95 $ 


65,981 $ 
72,038 $ 
83,417 $ 
98,842 $ 


117,628 $ 
135,990 $ 
149,053 $ 


36,509 $ $ $ $ $ $ 
47,053 $ $ $ $ $ $ 
64,912 $ 24,575 $ $ $ $ $ 
91,234 $ 62,876 $ 7,952 $ - $ $ $ 


122,900 $ 109,862 $ 80,393 $ 14,066 $ $ $ 
162,740 $ 176,528 $ 174,931 $ 176,348 $ 122,573 $ 33,218 $ 
185,508 $ 217,698 $ 249,672 $ 265,883 $ 244,541 $ 218,999 $ 156,882 
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Part XV: MA-7% 
Investment Inflation 


Mean 10.25% 4.00% 
St Dev 12.20% 2.00% 


Withdrawal Rate 7.00% 


Years 5 1._.00 15 2__0 25 3_._0 3___55 


Percentile 
5 $ 63,999 $ 30,990 $ $ $ $ $ $ 


lO $ 72,377 $ 44,772 $ $ $ $ $ $ 
25 $ 87,635 $ 69,604 $ 29,937 $ $ $ $ $ 
50 $ 108,304 $ 111,956 $ 90,469 $ 47,338 $ $ $ $ 
75 $ 135,168 $ 152,402 $ 160,675 $ 178,724 $ 174,068 $ 139,726 $ 56,055 $ 
90 $ 159,567 $ 199,168 $ 271,200 $ 319,705 $ 423,683 $ 540,850 $ 803,402 $ 
95 $ 172,550 $ 240,102 $ 329,417 $ 469,643 $ 665,967 $ 966,347 $ 1,496,792 $ 
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Part XVI: A-7% 


Investment Inflation 
Mean 12.00% 4.00% 
St Dev 15.00% 2.00% 


Withdrawal Rate 7.00% 


Years 5 1__0 15 20 25 30 35 


Year 
Fund 


40 Exhausted 


Percentile 
5 $ 58,531 $ 27,319 $ - $ $ $ $ $ 


10 $ 69,184 $ 47,215 $ 157 $ $ $ $ - $ 
25 $ 91,826 $ 76,830 $ 49,054 $ $ $ $ - $ 
50 $ 116,974 $ 133,152 $ 141,650 $ 148,718 $ 121,169 $ 45,947 $ $ 
75 $ 150,354 $ 199,206 $ 269,123 $ 383,850 $ 514,824 $ 755,527 $ 1,130,807 $ 1,640,448 
90 $ 187,246 $ 277,425 $ 423,910 $ 752,386 $ 1,169,129 $ 1,973,173 $ 3,114,067 $ 5,800,251 
95 $ 211,372 $ 334,218 $ 581,577 $ 1,030,195 $ 1,902,169 $ 3,072,093 $ 4,902,438 $ 8,969,616 
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Part XVII: C-8% 
Investment Inflation 


Me~ 7.~% 4.~% 
S t ~ v  7.~% 2.~% 


Withdrawal Rate 8.00% 


Years --5 1._.00 15 2.._0 25 3.__0 35 


Percentile 
5 $ 60,172 $ 19,339 $ 


10 $ 67,196 $ 25,340 $ 
25 $ 75,864 $ 38,122 $ 
50 $ 84,572 $ 53,794 $ 
75 $ 95,487 $ 71,319 $ 
90 $ 107,278 $ 88,118 $ 
95 $ 114,471 $ 100,457 $ 


$ $ $ $ $ 
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Part XVIII: MC-8% 


Investment Inflation 
Mean 8.75% 4.00% 
St Dev 9.80% 2.00% 


Withdrawal Rate 8.130% 


Years 5 10 15 2__0 25 30 35 


Percentile 
5 $ 60,475 $ 19,622 $ $ $ $ - $ 


10 $ 67,196 $ 29,693 $ $ $ $ - $ 
25 $ 79,225 $ 47,910 $ $ $ $ - $ 
50 $ 94,539 $ 74,172 $ 26,302 $ $ $ - $ 
75 $ 110,873 $ 103,484 $ 71,839 $ 6,784 $ $ $ 
90 $ 125,065 $ 132,704 $ 127,380 $ 99,087 $ 20,527 $ $ 
95 $ 137,523 $ 147,919 $ 153,268 $ 159,546 $ 113,393 $ 49,806 $ 
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Part XIX: MA-8% 
Investment Inflation 


Mean 10.25% 4.00% 
St Dev 12.20% 2.00% 


Withdrawal Rate 8.00% 


Years 5 10 15 20 25 3_0 35 


Percentile 
5 $ 


10 $ 
25 $ 
5O $ 
75 $ 
90 $ 
95 $ 


60,360 $ 19,734 $ $ $ $ $ $ 
67,930 $ 32,195 $ $ $ $ $ $ 
83,401 $ 56,445 $ 156 $ $ $ $ $ 


104,911 $ 94,120 $ 57,906 $ - $ $ $ $ 
127,766 $ 137,072 $ 136,338 $ 125,910 $ 70,982 $ $ $ 
148,969 $ 188,083 $ 225,078 $ 286,456 $ 319,810 $ 399,628 $ 481,818 $ 
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Part XX: A-8% 


Investment Inflation 
Mean 12.00% 4.00% 
St Dev 15.00% 2.00% 


Withdrawal Rate 8.00% 


Years 5 10 


Percentile 
5 $ 54,943 $ 13,583 $ 


10 $ 64,908 $ 29,386 $ 
25 $ 85,001 $ 62,153 $ 
50 $ 109,994 $ 113,648 $ 
75 $ 140,938 $ 168,139 $ 
90 $ 170,148 $ 239,578 $ 
95 $ 190,749 $ 300,992 $ 
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13,671 $ - $ $ $ 
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XI 
Responding to the Challenges of 
Living Longer: Recommended 


Changes in U.S. Pension 
Legislation and Retirement 


Plan Design 
by Beverly J. Orth 


Abstract 
Current retirees in the United States face two major 


problems related to maintaining sufficient income in 
their later retirement years. First, Americans in all 
demographic subgroups and income levels are expected 
to live longer as mortality rates continue to decline. 
Second, retirees generally need more income in the sec- 
ond half of retirement to meet nondiscretionary needs 
due to price inflation and the greater need for medical 
and long-term care at older ages. 


Existing pension legislation in the United States and 
the current plan design of most employer-sponsored 
retirement plans exacerbate these problems. 


This paper identifies a number of legislative 
changes, educational efforts, and changes in annuity 
products and asset allocation software that could assist 
workers and retirees to better prepare for and respond 
to these two challenges. 


Introduction 
The aging of the Baby Boom generation, born between 


1946 and 1964, has focused national attention on the 
structure and funding of the U.S. Social Security system. 
Private pension systems have largely escaped serious 


scrutiny, except for periodic legislative activity devoted 
to "simplifying" the mind-boggling array of regulations. 
Yet private pensions, with some simple redesign and 
more flexible regulation of distributions, could be better 
positioned to meet the financial strain that the Baby 
Boom retirement will create. 


Both current and future retirees in the United States 
face two major problems in funding for adequate retire- 
ment income, particularly in their later retirement years. 
First, Americans in all demographic subgroups and at 
all income levels are expected to live longer as mortality 
rates continue to decline. Although there is substantial 
disagreement concerning life expectancy forecasts, 
most research indicates that longevity will increase 
faster than the assumptions being used by the Social 
Security Administration. And, at the older ages, mortal- 
ity improvements have been accelerating, suggesting 
that mortality is not yet reaching a biological or techno- 
logical limit. ] 


Second, retirees generally must devote a larger portion 
of income in the second half of retirement to nondiscre- 
tionary expenses, including medical care and long-term 
care. Although retirees in their early retirement years 


INational Institute on Aging, National Institutes of Health, 
"Aging Trends & Forecasts," Issue no. 5 (January 1997), p. I. 
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may experience little or no reduction in their cost of  
living, compared to their preretirement years, many of  
their expenses during the first 10 to 15 years of retire- 
ment are related to discretionary spending. These 
expenses include the costs of travel, recreation, and 
entertainment. Retirees younger than age 65 may actu- 
ally see their cost of living increase relative to their pre- 
retirement years, as they have more time to devote to 
these leisure activities. 


Retirees past the age of  75, however, generally have 
reduced discretionary spending and increased nondiscre- 
tionary spending. Ignoring nursing home costs, retirees 
over age 75 devote 8% of their spending to health care 
costs, compared to only 4% for retirees under age 65. 2 
Longer life expectancies, especially for individuals at 
older ages, suggest that retirees could spend an increas- 
ing portion of retirement years with mental or physical 
disabilities. Research in this area has produced conflict- 
ing results. Data from a U.S. longitudinal study indicated 
a lowering of disability rates among the elderly during 
the 1980s. 3 Data from an Australian study, in contrast, 
suggested the opposite. 4 Clearly, more study is needed to 
determine whether longer life expectancies will translate 
into higher levels of disability among the aged. 


Regardless of whether future elderly generations will 
spend more or fewer years in disability, it is clear that the 
likelihood of illness and disability does increase with 
age. 5 Also, the probability of having multiple chronic ill- 
nesses increases with increasing age. In one study 70% 
of women and 53% of men over age 80 had two or more 
chronic conditions. 6 U.S. Census data from 1990 and 


2Karen Cheney, "Panic-Free Saving and Investing," Money 
(October 1995):85. 


3Kenneth G. Manton, Eric Stallard, and Larry S. Corder, 
"Changes in Morbidity and Chronic Disability in the U.S. 
Elderly Population: Evidence from the 1982, 1984, and 1989 
National Long Term Care Surveys," Journal of Gerontology: 
Social Sciences 50B/4 ( 1995): S 194-204. 


4Colin Mathers, Health Expectancies in Australia 1981 and 
1988 (Canberra: Australian Government Publishing Service, 
1991). 


5Kevin Kinsella, and Yvonne J. Gist, Older Workers, 
Retirement, and Pensions: A Comparative International 
Chartbook. U.S. Department of Commerce, Bureau of the 
Census, and U.S. Department of Health and Human Services, 
National Institute on Aging (1995), p. 36. 


6jack M. Guralnik, Andrea Z. Lacroix, Donald F. Everett, and 
Mary Grace Koviar, Aging in the Eighties: The Prevalence of 
Comorbidity and Its Association with Disability, Advance 
Data, National Center for Health Statistics, no. 170, 1989, p. 3. 


1991 indicate a strong relationship between age and 
the need for assistance among the noninstitutionalized 
population. At older ages the proportion needing assis- 
tance ranged from 9% of individuals between ages 65 
and 69 up to 50% for those aged 85 and older. 7 


There are significant differences in disability by both 
gender and race. Data from a 1991 U.S. Census survey 
show that elderly women are more likely than men to 
have functional limitations due to a physical or mental 
health condition. The same survey also indicated that 
the rate of functional limitation is higher among elderly 
Blacks than Whites. 8 


Data from the U.S. Health Care Financing Admin- 
istration demonstrate that personal health care expendi- 
tures increase dramatically with increasing age. In 1987 
these expenditures ranged from $3,700 annually for indi- 
viduals between ages 65 and 69 to $9,200 for those aged 
85 and older. Private funds (such as private health insur- 
ance and individual out-of-pocket expenses) pay about 
40% of the total for both age groups. Of the total expen- 
ditures nursing home costs also showed dramatic 
increases with increased age, ranging from $165 annually 
for individuals between ages 65 and 69 to $3,738 for 
those aged 85 and older. In contrast to overall expendi- 
tures, private funds pay about 60% of the nursing home 
expenses in all age groups. 9 


Apart from higher medical care and long-term care 
expenses, older retirees need more income, in absolute 
dollars, due to price inflation. In addition, the sheer 
increase in the number of retirement years means that a 
longer income stream is needed. As retirees live longer, 
and retire at younger ages, the percentage of adult life 
spent in retirement has increased from less than 5% in 
1960 to 13% in 1990 for U.S. males, and from 14% in 
1960 to over 20% in 1990 for U.S. females. ~° The trend 
among American men toward earlier retirement was 
very pronounced during the second half of the twentieth 
century. In 1950, 68.6% of  U.S. males over age 55 were 
in the labor force, versus only 37.6% in 1993. For U.S. 
males over age 65, 45.8% were in the labor force in 
1950, versus only 15.6% in 1993. Labor force participa- 
tion by American women has been relatively stable by 


7U.S. Bureau of the Census, 1990 and 1991 panels of the 
Survey of Income and Program Participation (SIPP) files. 


8Frank B. Hobbs, and Bonnie L. Damon, 65 4- in the United 
States, U.S. Department of Commerce, Bureau of the Census 
(1996), p. 3-20. 


9Ibid., pp. 3-23-3-25. 
~°Kinsella and Gist, note 5 above, p. 43. 
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comparison: 18.9% of women over age 55 in 1950 ver- 
sus 23.0% in 1993, and 9.7% over age 65 in 1950 versus 
8.2% in 1993. The trend toward early retirement among 
men, however, appears to have leveled off since the 
mid-1980s and may even reverse in the future. ~ To the 
extent that American workers retire at later ages in the 
future, the financial burden on retirees will be moder- 
ated somewhat. 


Women, in particular, experience multiple challenges 
at older ages. Single and widowed women have the 
highest poverty rates among older Americans. Generally, 
men are older than their wives and experience greater 
mortality rates at all ages. These two factors contribute 
to a high percentage of older women living alone. 
Lower Social Security benefits following widowhood, 
combined with smaller pension benefits earned by 
women, result in a disproportionately high level of 
poverty among older women) 2 


The "oldest" old also tend to be predominantly female. 
In 1994 women constituted 72% of the U.S. population 
aged 85 years and older. Although there may be a nar- 
rowing of mortality differences between men and women 
in the future, women will still be more likely than men to 
survive to the oldest ages. Although more women are 
earning pension benefits in their own right than earlier 
generations, the health and financial problems of the 
"oldest" old will probably remain primarily the problems 
of women, due to their much greater longevity) 3 


Effects of U.S. Pension Legislation 
Current federal tax and pension legislation in the 


Untied States exacerbates the problems identified above 
that are faced by existing and future retirees. Longer life 
expectancies indicate the need for a longer stream of 
retirement income. Yet Internal Revenue Code (hereafter 
"Code") Section 401(a)(9) forces pension benefits to 
begin no later than age 70 ½, regardless of need. This 
arbitrary rule applies to both Individual Retirement 
Accounts (IRAs) and retirement plans that are estab- 
lished under either Code Section 401 (a) or 403(b). While 
active workers may defer pension distributions from 
Section 401(a) or 403(b) plans sponsored by their current 
employer until actual retirement, IRA distributions must 
begin at age 70 ½ regardless of employment status. 


~lHobbs and Damon, note 8, p. 4-1. 
12Ibid., p. 2-11. 
13Ibid. 


Further, Code Section 401(a)(9) requires that a mini- 
mum level of distributions, based on Internal Revenue 


1 Service (IRS) life expectancy tables, occur after age 70 r. 
These minimum required distributions reduce the 
retiree's ability to conserve funds for later years. Funds 
withdrawn from an IRA or a retirement plan are subject 
to federal, state, and local income taxes. Withdrawal 
also eliminates the ability to generate further tax- 
deferred investment earnings, as these distributions can- 
not be rolled over to another tax-deferred investment 
vehicle. 


Effects of U.S. Retirement Plan 
Design 


Although Social Security benefits and many public 
pension benefits in the U.S. are indexed for post- 
retirement inflation, most private pensions in the U.S. 
are not. 14 For those plans that pay benefits in the form of 
an annuity, the monthly payment amount is fixed at the 
time of retirement. Price inflation causes the relative 
value of the annuity payments to decrease over time. 
Many U.S. employers who sponsor defined benefit 
plans provide periodic, ad hoc retiree benefit increases 
to counteract the erosion caused by post-retirement 
inflation. ~5 These benefit increases, however, are not 
legally mandated and are not guaranteed or promised by 
the employer in any way. Sponsors of defined contribu- 
tion plans cannot offer any kind of post-retirement 
increases, as the size of the benefit is determined by the 
invested account balance. 


Further compounding the problem is the fact that most 
defined benefit plans in the U.S. offer annuity choices 
only among various fixed-dollar payment amounts. Other 
than joint and survivor annuity options, there usually is 
no ability to adjust the payment amount based on future 
events or needs. Some defined benefit plans offer a 
"Social Security adjustment option" to early retirees. 
Under this option the qualified plan pays a higher annuity 
amount until Social Security benefits begin, and a lower 
amount thereafter. Variable annuities, whose payment 
amounts are tied to the performance of underlying equity 
investments, are available in some plans. Little survey 


14HayGroup, "1998 Hay Benefits Report" (Philadelphia, 
1998), Executive Summary, pp. VI-14-VI-15. 


~5Ibid. See also Watson Wyatt Worldwide, "The ECS Survey 
Report on Employee Benefits: 1998/99" (Washington, D.C., 
1998), p. 59. 
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data is available on the current prevalence of these types 
of flexible annuities in U.S. defined benefit plans. 


Among defined contribution retirement plans, only 
money purchase plans are legally required to offer a life 
annuity form of distribution. Most defined contribution 
plans in the U.S. today are Code Section 401(k) plans, 
which do not have to offer any type of annuity options, 
unless they contain grandfathered accounts from a pred- 
ecessor plan that had an annuity option. Because of the 
added cost and complexity to administer a plan with 
annuity options, most 401(k) plan sponsors avoid annuity 
features in their plans. Offering annuities requires that the 
sponsor notify employees and their spouses of the avail- 
ability of all annuity options, including details of the 
monthly amounts payable to the employee and to the sur- 
viving spouse for each option. Notification must occur no 
more than 90 days and no less than 30 days before the 
payments commence. Furthermore, the sponsor must 
obtain competitive bids from several insurance carriers 
and research the carriers' creditworthiness. For these rea- 
sons, only 21% of 401(k) sponsors give employees the 
option of purchasing an annuity, according to statistics 
compiled by the Department of Labor. A larger number, 
34%, offer a periodic installment payment option. 16 The 
periodic installments are subject to the minimum distri- 
bution rules under Code Section 401(a)(9) described 
above. Therefore, there is limited ability to match the 
time of payment to the time of need. 


Recommended Legislative and Plan 
Design Changes 


Minimum Distribution Rules 
Code Section 401(a)(9) may have outlived its in- 


tended purpose. Prior to the enactment of the Employee 
Retirement Income Security Act of 1974 (ERISA), Code 
Section 401(a)(9) applied only to qualified retirement 
plans in which owner-employees (for example, sole pro- 
prietors or partners) participated. The Tax Equity and 
Fiscal Responsibility Act of 1982 (TEFRA) extended the 
minimum distribution rules to all qualified plans, with an 
even more onerous requirement for key employees in 
top-heavy plans: They were required to begin receiving 
benefits at age 70 ~ even if they were still actively 


~6U.S. Department of Labor, Bureau of Labor Statistics, 
"Employee Benefits in Medium and Large Private Estab- 
lishments, 1995" (1998), p. 142. 


employed. The Deficit Reduction Act of 1984 (DEFRA) 
extended the pre-retirement distribution commencement 
to all 5% owners, regardless of the plan's top-heavy 
status. The Tax Reform Act of 1986 (TRA '86) extended 
the pre-retirement distribution rule still further, to all 
qualified plan participants, other than those in govern- 
mental or church plans. Finally, the Small Business Job 
Protection Act of 1996 (SBJPA), amended Code Section 
401(a)(9) yet again to revert to the DEFRA version. 
However, the right to take distributions at age 70 ~-while 
actively employed is a protected benefit under Code 
Section 41 l(d)(6) that must be preserved. Plans can pre- 
serve the benefit either by continuing to require that ben- 
efits beglin at age 70½ for all active employees who attain 
age 70 ~-before January l, 1999, or by offering active 
employees who are not 5% owners the option to begin 
benefits at age 70 ½. 


This tortured history of Code Section 401(a)(9) 
suggests the congressional struggle to achieve the right 
balance between current tax revenues and retirement 
income flexibility. Before ERISA Congress perceived 
that owner-employees could avoid receiving taxable 
income by deferring pension benefits as long as pos- 
sible, even until death. The original version of Code 
Section 401(a)(9) attempted to prevent this form of 
abuse. Similarly, the TEFRA extension of the rule to 
key employees in top-heavy plans had a similar goal. 
Top-heavy plans, as defined in Code Section 416, gen- 
erally are sponsored by closely held companies, whose 
owners participate in the qualified plan. Pension con- 
sultants and estate planning experts advised these own- 
ers to avoid taking taxable retirement plan distributions, 
leaving the funds for their heirs, thereby postponing tax- 
ation for one or more generations. The TEFRA amend- 
ments attempted to curtail this form of tax deferral. 
DEFRA broadened the net still further by expanding the 
401(a)(9) coverage to all 5% owners. TRA '86 made the 
coverage universal, arguably not to stem abuse of the tax- 
deferral mechanism, but to increase tax revenues. 


Interestingly, the rule for IRAs has always required 
that minimum distributions begin at age 70 ½, regardless 
of employment status. The twin results of these rules, 
for both IRAs and employer-sponsored plans, are earlier 
tax revenues for federal and state coffers and decreased 
flexibility for retirees to pay for retirement needs. In 
particular, retirees are forced to take IRA and pension 
payouts in their earlier retirement years (pre-age 80) 
when they have less need for such payouts. 


Opponents of such legislative change might argue 
that repealing Code Section 401(a)(9) would permit 
deferral of taxes by the wealth~ to subsequent generations 
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through clever estate planning techniques. This result 
could be avoided by collecting extra taxes upon the 
retiree's death. Amounts remaining in the IRA or the 
employer-sponsored plan would be subject to higher 
income tax rates at death, prior to distribution to heirs, to 
compensate for the delayed taxable event. Special rules 
to protect surviving spouses could be considered, if 
deemed appropriate. 


As an alternative to repealing the minimum distribu- 
tion rules, a practical compromise would be to move the 
triggering age from 70 ~- to a later age, say, 15 years 
after the individual's Social Security Retirement Age 
(SSRA). As the SSRA increases from 65 to 67, for indi- 
viduals born between 1938 and 1960, the triggering age 
would move from 80 to 82. Future adjustments in the 
SSRA would likewise affect the minimum distribution 
age. Under this alternative both IRA and pension funds 
could be preserved during the early years of retirement 
and payouts would begin around the time that health 
care and long-term care needs are increasing. 


By modifying the minimum distribution rules, 
retirees would have more flexibility to deal with living 
longer than the IRS tables assume. They also would 
have greater ability to conserve funds for their later 
retirement years. 


the plan's actuary in determining the actuarially equiva- 
lent initial annuity payment amount. 


Both features described above could be combined in 
an annuity form that offers both inflation protection and 
protection for special needs triggered by a future event. 
If Congress mandated that these annuity forms be offered 
by both defined benefit and defined contribution plans, 
including 401(k) plans, insurance companies would 
respond by developing annuity products that meet the 
new requirements. Flexible annuity products already 
exist for private annuities purchased by individuals and 
by some employer-sponsored retirement plans. Insurance 
companies could expand upon these designs to satisfy the 
needs of the broader retirement plan market. 


Mandating flexible annuity options within employer- 
sponsored retirement plans would increase the adminis- 
trative burden for plan administrators. However, the trend 
among larger defined benefit plans, and among defined 
contribution plans of all sizes, is to outsource plan admin- 
istration functions. The outsourcing firm would be res- 
ponsible for generating the required notice letters and 
collecting election forms from retiring participants. To 
ease this burden, Congress could permit more flexibility 
in the timing and form of the required notices (for exam- 
ple, via the Internet or other electronic applications). 


Mandated Flexible Annuities 
A second legislative change that would help retirees 


manage the risk of living longer is to mandate that plan 
sponsors offer participants a choice between fixed or 
increasing annuities. While many private annuities pro- 
vide payment amounts that are tied to the performance 
of an equity investment fund, only a small percentage of 
annuities under employer-sponsored plans do so. Gen- 
erally, pension plan annuities are fixed in the monthly 
payment amount, with the exception of the Social Sec- 
urity adjustment option described earlier. 


An increasing annuity could be designed to increase 
each year, or at five-year intervals, based on inflation 
assumptions made prior to the first payment. Such an 
annuity would protect the retiree from the risk of price 
inflation, provided that actual inflation rates are not sig- 
nificantly higher than the assumed rates. 


A different type of increasing annuity could be 
designed with payment increases triggered by the occur- 
rence of specified events. For example, payments could 
increase by 20% or 30% if the retiree or spouse requires 
long-term care. Probability assumptions for the timing 
and duration of long-term care needs would be made by 


Inflation-Indexed Benefits 
A third area of legislative change that could enable 


retirees to better manage longevity and inflation risk 
is to encourage defined benefit plan sponsors to pro- 
vide inflation-indexed benefits. More than 60% of 
U.S. defined benefit plans provide a benefit based on 
final earnings or final average earnings. 17 This type of 
formula essentially indexes the benefit for pre-retire- 
ment inflation by basing the benefit on earnings just 
before retirement. However, unlike Social Security 
and many public employer pension plans, most pri- 
vate pension plans do not index benefits to increase 
with post-retirement inflation. 18 As discussed earlier, 


17HayGroup, note 14 above, Vol. I, p. VI-7; U.S. Department 
of Labor, note 16 above, p. 106; KPMG, "Retirement 
Benefits in the 1990s: 1997 Survey Data" (Newark, N.J., 
1997), p. 18. 


JSHayGroup, note 14 above, Executive Summary, p. VI-14; 
U.S. Department of Labor, note 16 above, p. 117; KPMG, 
note 17 above, p. 22; Watson Wyatt Worldwide, note 15 
above, p. 59. 
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ad hoc increases in retiree benefits are neither legally 
required nor guaranteed by the employer. 


To reduce employer cost, the amount of annual bene- 
fit increases could be capped at 3% or 5%, for example. 
Even with such a limit, inflation indexing can be very 
costly. For example, if annual increases for retiree ben- 
efits occur at the compounded rate of 3%, the long-run 
funding cost to the employer increases by 25%-30%. 19 
Presumably, a plan sponsor offering inflation-indexed 
benefits would design a plan with lower initial benefits 
than it would in designing a nonindexed plan. Such a 
design would disfavor retirees who die early, because 
their overall benefits would be lower. But retirees who 
receive benefits for 15, 20, or 30 years would benefit 
from the maintenance of purchasing power in their later 
retirement years. 


It is unlikely that plan sponsors would migrate from the 
ad hoc adjustment approach to even a partially inflation- 
indexed formula, without some type of government 
mandate or incentive. Given that U.S. pensions are the 
most heavily regulated in the world, another government 
mandate is unwelcome. Tax incentives, however, often 
accomplish more than mandates in effecting behavioral 
change among taxpayers. A carefully constructed tax 
incentive, such as extra deductions, more flexibility in 
funding limits, or relief from certain testing or nondis- 
crimination requirements, might induce plan sponsors to 
index their benefit formulas for postretirement inflation. 
One trade-off that Congress could offer is a higher limit 
on includible compensation under Code Section 401(a) 
(17) for plans that are inflation-indexed with a 3% or 
higher annual cap. Another is higher benefit limits under 
Code Section 415 for inflation-indexed plans. 


Medical IRAs 
Of all expenditures incurred by retirees, those related 


to health care and long-term care appear to be the most 
directly responsible for poverty among the elderly. 
Generally, a decline in health status causes an increase 
in the consumption of the older individual's financial 
resources. Poverty rates increase with age, especially for 
older women: Women's poverty rates in 1997 ranged 
from 9.1% at ages 65 to 69 to 22.7% at ages 85 and 
older. One reason for this increase is that high out-of- 


19Dan M. McGill, Kyle N. Brown, John J. Haley, and 
Sylvester J. Schieber, Fundamentals of Private Pensions, 
7th ed. (Philadelphia: University of Pennsylvania Press, 
1996), p. 493. 


pocket costs for health care reduce the assets that indi- 
viduals bring to their retirement years. 2° 


Medical IRAs are a fourth area of legislation that 
could help retirees to manage the risk of health care cost 
inflation and health deterioration in older age. Existing 
legislation permitting working Americans to save for 
retirement on a tax-deferred basis through IRAs could 
be expanded to permit saving for medical needs. Such 
accounts should be separate from retirement IRAs, with 
separate annual contribution limits, so that leakage for 
nonmedical expenditures could not occur. Withdrawals 
could be limited to pay for health needs after age 59 ½, 
or they could be allowed at any age to broaden their 
appeal and popularity. 


Medical savings accounts (MSAs), enacted by SBJPA, 
are a step in this direction. Funds deposited in an MSA 
generate tax-free investment earnings. Distributions used 
for qualified medical expenses generally are not subject 
to tax. If not used for current medical expenses, the funds 
can continue to build within the account for future med- 
ical expenses. However, MSAs are not universally avail- 
able. They can be established only by workers who are 
self-employed or employed by a small employer (50 or 
fewer employees). Additionally, they are available only 
in combination with a high-deductible health plan. The 
IRS projects that only 50,172 MSA returns will be filed 
for 1998. 21 The MSA pilot project will expire at the end 
of the year 2000. 


By making medical IRAs universally available to all 
Americans, Congress would encourage individuals to 
plan and save for their future health care needs. 
Although current tax law allows penalty-free with- 
drawals from retirement IRAs to pay for unreimbursed 
medical care, the primary purpose of existing IRAs is to 
supplement retirement income after age 59 ~-. There is 
no guarantee that retirement IRA funds will be avail- 
able, say at age 85, to pay for a severe illness or a dis- 
abling condition requiring nursing home care. Creating 
a special IRA devoted strictly for medical needs would 
offer greater assurance that funds would be available for 
that purpose. Tax-deductible contributions, at least for 
lower-income individuals and couples, would promote 
greater use of the special medical IRAs, and a separate 
annual contribution limit would be justified, given that 


2°Beth J. Soldo, Michael D. Hurd, Willard L. Rodgers, and 
Robert B. Wallace, "Asset and Health Dynamics among the 
Oldest Old: An Overview of the AHEAD Study," The 
Journals of Gerontology 52B ( 1997): 1-2. 


21IRS Announcement 98-88, Internal Revenue Bulletin 
1998-41. 
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no increase in the $2,000 retirement IRA limit has 
occurred since 1981. 


Education Initiatives 


Long- Term Care Planning 
The recently enacted Savings Are Vital to Everyone's 


Retirement Act (SAVER Act) mandated ongoing study 
of Americans' retirement needs and promotion of edu- 
cation to focus Americans on planning and saving for 
retirement. There is concern among some experts that 
too little attention, however, is directed at the costs of 
long-term care, particularly as these costs affect Social 
Security and Medicare funding. Personal long-term care 
costs average $41,000 per year. Medicaid currently pays 
some of these costs, but these expenses will fall increas- 
ingly on the individual after the Baby Boom generation 
begins to retire] 2 


Some employers have added long-term care (LTC) 
benefits to their employee benefit programs. In 1998, 
11% of surveyed employers reported offering this ben- 
efit versus 7% in 1994. 23 Prior to 1997 these benefits 
were not eligible for any federal tax advantages. Since 
enactment of the Health Insurance Portability and 
Accountability Act (HIPAA) in 1996, premiums for LTC 
coverage are, under certain conditions, partially deduct- 
ible from federal income tax. In practice, though, the 
availability of the tax deduction is rather limited. LTC 
premiums are deductible only if the payor itemizes 
deductions, and only to the extent that LTC premiums 
(along with other deductible medical expenses) exceed 
7.5% of adjusted gross income. Moreover, LTC cover- 
age cannot be offered through an employer-sponsored 
Code Section 125 cafeteria plan. Consequently, employ- 
ers may have less motivation to offer these benefits, com- 
pared to benefits with better tax advantages, and workers 
may have less motivation to utilize them. We should 
explore whether expanded tax advantages would promote 
the purchase of LTC insurance by active workers. 


Additionally, Congress should focus educational 
efforts on the need to save for LTC needs. The medical 
IRA concept discussed earlier would allow withdrawals 
for LTC expenses. But more effort may be needed to 
inform active workers that increasing longevity may 
mean longer periods of disablement and greater need for 


22"Pension & Benefits Reporter," Bureau of National Affairs, 
vol. 25, no. 24 (1998):1409. 


23HayGroup, note 14 above, vol. I, p. X-3. 


assistance with daily tasks. Baby Boomers intent on 
having enough money to retire early are thinking prima- 
rily of having the freedom to increase their leisure time 
activities, which is appropriate for the "young" old. 
They may not be thinking about paying for home health 
workers, adult daycare, or nursing home expenses, 
unless they have personal experience through their par- 
ents or grandparents. 


Congressional action toward this end has already 
begun. More than a dozen bills dealing with LTC insur- 
ance or LTC services are under consideration by the 
106th Congress. Additionally, Senators Charles Grassley 
(R-Iowa), chairman of the Special Committee on Aging, 
and Christopher Dodd (D-Connecticut) introduced Sen- 
ate Concurrent Resolution 22 on March 23, 1999. Its 
purpose is to raise public awareness of the need for 
Americans to plan ahead for their LTC needs. Increased 
awareness, in turn, will lead to increased demand by both 
workers and their employers for LTC insurance products. 
Already there are vastly more products available than 
there were 20, or even 10, years ago. An industry survey 
indicates an average annual growth rate of 23% in the 
LTC insurance market since 1987. In 1997 there were 
120 insurance carders offering LTC coverage in the U.S. 
versus only 17 in 1987. 24 The combination of improved 
tax advantages and public education would spur further 
development and competition among insurance carders. 


Asset Allocation Software 
Although the SAVER Act has the laudable goal of 


increasing public awareness of the need to save for 
retirement, the need to save for a longer retirement 
period deserves more emphasis. Longer retirement peri- 
ods mean greater exposure to inflation risk and more 
erosion of retirement income. 


Historically, financial planners recommended that 
workers approaching their intended retirement age 
gradually shift their assets from equities into bonds and 
other fixed-income securities. As the expected number of 
years in retirement increases, however, financial planners 
are changing their advice and recommending greater 
exposure to equities well into the early retirement years. 
This advice is entirely appropriate, since equities offer the 


24Chuck Jones, and Kim Perikles, "Long-Term Care Contracts 
Are Now Tax Qualified," Life Association News (November 
1997):74, 78. See also Chuck Jones, "LAN's 3rd Annual 
Long-Term Care Survey," Life Association News (May 
1989):76. 
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best inflation protection of all financial assets. It is not 
clear that workers and retirees are getting this message. 


Unfortunately, the investment education programs of 
some employers merely compound the problem. They 
encourage workers first to determine the level of risk 
that they are comfortable with, then suggest asset allo- 
cation strategies in line with that level of risk. Instead, 
the focus should be on developing an asset allocation 
strategy that maximizes the probability of having suffi- 
cient funds in later retirement years. 


Both employers and retirement plan outsourcing firms 
now provide employees with software tools that help 
employees with allocating their 401 (k) plan assets. Many 
of these tools are widely available via the providers' 
Internet sites. Most, however, use deterministic model- 
ing methods in which the employee must enter an 
assumed rate of future inflation, an assumed rate of 
investment return, and an assumed life expectancy. The 
employee can vary the assumptions to create multiple 
scenarios but cannot realistically assess the probability 
of "ruin," that is, of outliving their retirement funds. 


Stochastic asset allocation software would enable 
workers and retirees to better measure the risk of outliv- 
ing their funds. Stochastic modeling software would use 
probability functions based on historical rates of infla- 
tion and investment return by asset category, and their 
standard deviations. Estimates of future improvements 
in longevity, and measures of uncertainty in achieving 
those improvements, would also be needed. For various 
asset allocation strategies, the model would show the 
probabilities of "ruin," of having "just enough," or of 
leaving a legacy to one's heirs. 


Such software is being developed now, but it is not 
yet widely available. Plan sponsors, as they compare 
investment managers for their 401(k) plans, should 
demand that stochastic modeling software become the 
benchmark norm. But that will not occur unless the 
actuarial profession first educates the sponsors. 


Conclusions 
Current and future retirees in the United States are 


expected to live longer than previous generations and to 


spend a greater number of years in retirement. Accord- 
ingly, retirees face two challenges: the need for a longer 
retirement income stream and the need for more income 
in later retirement years due to price inflation and higher 
medical and long-term care costs. 


Current U.S. pension legislation, through inflexible 
minimum distribution rules, prevents retirees from con- 
serving their retirement funds for later years. The lack of 
inflation-indexed pension formulas and of flexible annu- 
ity options further compounds the problems of increased 
longevity. 


Major changes in the minimum distribution rules, 
mandated flexible annuity options, and tax incentives 
for employers to provide inflation-indexed benefits 
would give retirees more protection from the risk of 
poverty near the end of retirement. 


Enactment of medical IRAs, expanded tax advan- 
tages for long-term care insurance, and education of 
workers about the need to save or insure for long-term 
care needs would also improve the future financial secu- 
rity of American retirees. 


Finally, it is important to educate both active workers 
and retirees about the need to invest in equities well into 
retirement to protect against inflation and longevity 
risks. The development of stochastic asset allocation 
software will help workers and retirees assess their risk 
of outliving their retirement funds. 


Because women far outnumber men among the U.S. 
population aged 85 and older, women pension benefici- 
aries may benefit the most from these suggested changes. 
Conceivably, adopting these recommendations could 
help to reduce the very high poverty rate among this 
demographic group. Additionally, elderly Blacks, who 
experience disproportionately higher disability rates 
than elderly Whites, could benefit from medical IRAs, 
expanded LTC tax incentives, and flexible annuity 
options that are need-responsive. However, because of 
their higher mortality rates at all ages, Blacks would tend 
not to benefit from inflation-indexed benefit formulas or 
changes in the minimum distribution rulesY 


25Hobbs and Damon, note 8, pp. 3-1-3-2. 
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XII 
Planning for Retirement: What We 


Consider What We Ignore 
by Bruce E. Palmer 


Abstract 
Retirement planning involves more than simply 


deciding where and when to retire. Advance planning is 
required to optimize the possibility of fulfilling retire- 
ment dreams and recognizing roadblocks that may alter 
the best of plans. This paper looks first at retirement 
income planning techniques currently practiced in 
North America. Further discussion is then given to con- 
tingencies that are generally omitted from retirement 
needs analysis. The need to revisit the planning process 
often is emphasized because of changing goals and 
deviations from projected experience. 


Del ermining Retirement Goals 
We may dream about living out our retirement years 


on an idyllic Caribbean island, living a simple life, but 
with a satellite dish to keep up with our favorite teams; 
however, reality doesn't include that for many people. 
As we age our interests and priorities constantly change. 
Changes in our health status may make it important to 
retire close to the providers of quality health care. Thus 
our desert island becomes a suburb of a metropolitan 
community with one or more teaching hospitals. We 
simply may not have planned well enough or couldn't 
meet our goals. 


These individual changes we experience as we age 
mean that planning for retirement should be a continual 
process throughout the working years. Most of us are 
aware that the financial accumulation process should 
start early to ensure meeting any of these changing 
goals. If our goals are likely to change, how can we ade- 
quately start saving for them today? The approach can 
be likened to piloting an airplane. Midcourse corrections 


are always being made. In this case the destination may 
also be changing. However, we need to start, and for 
most of us we need to start early in order to reach our 
goals. For many young people the need to provide 
housing, groceries, transportation, and insurance out- 
weighs the incentive to start saving early for retirement. 
Often the approach is to simply estimate that 65% to 
100% of preretirement income will be enough for com- 
fortable living in retirement. The reason given for reduc- 
ing the income need at retirement is that many expenses 
incurred during our working lifetime are associated with 
our work years, such as transportation and part of our 
clothing budget or mortgage payments. 


Inflation 
Inflation plays an important part in retirement plan- 


ning, and potential adjustments will be suggested later, 
once income needs and sources have been quantified. 
The planning process should recognize that purchas- 
ing power be maintained in retirement, not just a cer- 
tain dollar level of income. Salary inflation also affects 
some benefits accruals, such as Social Security and de- 
fined benefit pension plans based upon salary. Profit- 
sharing and 401(k) contributions may be a function of 
salary. 


Lifestyle and Location 
Our first consideration is based upon our current 


lifestyle. We don't  want to be worse off  when we retire; 
in fact, we may want to do some things in retirement that 
we couldn't  do during our working years. This may 
entail only more free time, or it may require additional 
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income. Travel, hobbies, and dining out more frequently 
may increase the income needed in retirement, but cur- 
rent lifestyle provides a benchmark. 


A change in location at retirement can mean an 
increase or decrease in cost of living. In addition, the 
choice to own or rent materially effects the income 
needed and the assets available. First estimates of 
lifestyle and housing costs need to be made as if retire- 
ment is immediate. The adjustment for inflation can 
then be made by multiplying the annual retirement 
income desired at today's cost of living by the factor by 
(1 +/)" where I is appropriate for average annual cost of 
living inflation for the n years until retirement. The 
result represents the income desired in the year of 
retirement or "projected" income need. This will be 
referred to as the inflated initial annual retirement 
income (ARI). 


The procedure most commonly followed to deter- 
mine any shortfall in meeting desired retirement income 
goals is to first determine the income gap at retirement, 
that is, the income desired at retirement less any known 
amounts of income. Since sources of retirement may not 
all be available at the retirement date, the "income gap" 
may vary from year to year. For instance, retirement 
may be desired at age 55, but Social Security is not 
available until age 62. The current practices of deter- 
mining the income gap at retirement generally ignore 
the possibility that some of the income sources have 
built-in cost of living adjustments, while others do not. 


Income Sources 
The major concern for many people is the possibility 


of living so long that the sources of income run out or no 
longer provide enough. Preplanning needs to consider 
the various potential sources of retirement income. 
Retirement income may come in two different forms: 
income streams or income-producing assets, such as 
rental properties or farms. In addition, assets that are not 
income producing may be converted to produce income 
or may reduce the need for income, as in the case of a 
home, to provide housing. 


Retirement Income Stream Estimates 


Social Security: I Social Security benefits apply to 
most individuals who are considering retirement planning. 


~SSA Handbook, §2319: http://flp.ssa.gov/op_home/hand- 
book/handbook.23/hbk-2319.htm. 


The best source for retirement income estimates is from 
the Social Security Administration (800-772-1213 or on 
the Internet z at www.ssa.gov/topl0.html). A Personal 
Earnings record and Benefit Estimate Statement 3 
(PEBES) is mailed in about two to four weeks. A quicker 
estimate frequently used is to simply use the ratio of cur- 
rent income to the current maximum taxable income 
($68,400 in 1998). The ratio cannot exceed 100%. Then 
apply that ratio, which cannot exceed 100%, to the max- 
imum monthly income ($1,342 per month for 1998). 
This estimate has the disadvantage of understating 
income for lower wage earners. Recognizing that the 
retirement benefit is a higher percentage of income at 
low-income levels, Table 1 allows an improved estimate. 


Some planners prefer to omit Social Security benefits 
since there are concerns about its continued viability, in 
its current form, in the future. The ratio of workers fund- 
ing Social Security to retirees receiving Social Security 
will decrease dramatically by the time the Baby Boomer 


TABLE 1 
ESTIMATE OF RETIREMENT BENEFITS 


FOR DIFFERENT EARNINGS LEVELS 


1996 
Earnings Income 


Percentage of Earnings at 
Normal Retirement in 1999 


Low $11,661 59% 
Average 25,914 44 
High 41,462 35 
Maximum 62,700 24 


generation has retired. To preserve the system changes 
will have to be made to some combination of the fol- 
lowing: benefit structure, benefit eligibility, taxation of 
benefits, FICA tax rates or taxable base, and method of 
funding including allocation of budget surpluses. Lack 
of faith in politicians to solve the problems adequately 
has resulted in the conservative approach of assuming 
the benefits will not be available at all. 


Railroad retirement benefits: This information, for 
ten or more years of railroad employment, should be 
requested from the U.S. Railroad Retirement Board 
(telephone directory under United States Government). 
Less than ten years of railroad employment income is 
reported in the Social Security PEBES. 


2Social Security Online: http:llgopher.ssa.govlssa_home. 
html. 


3your Personal Earnings and Benefit Estimate Statement: 
Form SSA-7OO5-SM-OR (10-98). 
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Employee pension benefits: An estimate of future 
pension benefits can be supplied by the employer's ben- 
efits office. Retirement income pension benefits are 
likely to be level for life, with a possible adjustment for 
income to a spouse after death of the employee. Benefits 
subject to union bargaining may include potential cost 
of living adjustments after retirement. 


Annuity income: The annuity cartier should be able to 
supply a projection of income at retirement based upon 
current performance. If not, consider the current value 
of the annuity as another current asset. Annuities are 
available in many different forms, payable for fixed 
periods or for life, with guaranteed or variable pay- 
nlents. Most commonly used for retirement purposes 
are annuities with income guaranteed for the lifetime of 
the annuitant or annuitants. Various guarantees are often 
available to provide a minimum total payment even in 
the event of early death of the annuitant(s). Annuities 
may provide income at pre-established rates (fixed 
annuities) or income that varies. The "variable" income 
may have a base guaranteed rate plus "excess" interest 
credited to the account, as is available with payment 
options from insurance settlements. The excess interest 
is payable only on the fund balance providing income 
for a guaranteed number of years. As that fund is 
depleted by the payment of the guaranteed benefits, the 
excess interest payments also decrease. Variable annu- 
ities provide, as the name implies, income that varies 
based upon performance of the fund that backs the 
annuities. When the fund loses market value, the pay- 
ments decrease. When the fund, similar to a mutual 
fund, gains faster than a predetermined benchmark rate, 
the payments increase. 


Adjustments to Income 
The various retirement income stream estimates are 


generally not consistent in the inclusion of inflationary 
adjustments. The estimated income streams can be 
modified to convert the income stream values into 
more nearly equivalent amounts that preserve purchas- 
ing power. The modifications vary depending upon the 
placement of the estimate into one of the following 
categories: 
1. The estimate anticipates future salary changes prior to 


retirement and also includes post-retirement cost-of- 
living adjustments. The Social Security retirement esti- 
mates prepared by the Social Security Administration 
as part of a PEBES would be in this category. No fur- 
ther adjustment would be made. 


. The estimate is of income at retirement with pre- 
retirement inflation considered but provides for 
level income during retirement. Inflationary cost of 
living during retirement decreases the purchasing 
power of a benefit consisting of level dollar amounts. 
Assumptions can be made about a post-retirement 
inflation rate, L and the rate at which funds can be 
invested i, during retirement lasting N years. An 
equivalent adjusted initial income can be deter- 
mined as 


aj 
level annual income x - - ,  


al 


where ai is the present value of a level annuity of one 
per year for N years defined by 


ai = {[l  - (1 + i)(-N)]/i} X(1 + i), 


and aj is the present value of an increasing annuity 
defined by 


aj = {[1-(1 + j),-N)]/j} x(1 + j), 


wherej = (1 + i)/(1 + I ) - 1. 


The valuej may be considered the equivalent interest 
rate adjusted for inflation. Many planners simply use 
j = i - I. The adjusted income is the payment in the 
first year. For each following year the income would 
each be increased for inflation by multiplying the 
prior year by (1 + I). This is done automatically in 
the formula for aj. 


3. The estimate of income is similar to (2) with level 
retirement income except that the salary prior to 
retirement has not been inflated beyond current lev- 
els and the income is based upon salary level(s). 
There are many levels of sophistication that may 
provide good adjustments. As an example, the 
income at retirement may be based upon a limited 
number of years of final salary, such as a final five- 
year average. A simple adjustment would work well. 
The projected level income can be multiplied by 
(1 + I) n where I is appropriate for salary inflation for 
the n years from the final salary used to compute 
benefits until retirement. This adjusted income now 
has been adjusted for pre-retirement salary inflation 
but still needs to be adjusted for post-retirement 
inflation as in (2). 


These adjustments are, at best, imperfect. The cost- 
of-living adjustments in Social Security are going to be 
different from fund value adjustments in variable annu- 
ities, which in turn will be different for the inflation 
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factor I assumed above. The adjustment in (2) of retire- 
ment income turns the income stream from a constant 
dollar level to a series that starts lower but increases at 
an assumed inflation rate. The existence of  this adjust- 
ment is a good reminder for the retiree to initially invest 
a portion of level payments to provide for payments that 
increase with inflation. 


Income.Producing Assets 
Not all retirement income is paid on a regular basis 


as income.  An investment  portfol io  may be main- 
tained using withdrawals to provide income. To more 
nearly ensure payments continuing for the lifetime of  
the retiree(s) only the earnings should be available for 
income, and to allow for cost-of-living increases only 
a portion of  the earnings should be withdrawn. The 
portion of  earnings is the ratio of  ai to aj. These are the 
same factors as in (2), except that the calculation is 
done each year, and the years of  retirement remaining, 
N, need to be reevaluated. Mutual funds may offer  
withdrawal options that that simplify the withdrawal 
process. 


Assets Needed at Retirement 
Once the income available at retirement has been 


adjusted for cost-of-living inflation after retirement, the 
asset value to cover the income gap at retirement can be 
determined. 


The assets needed at retirement to provide for the 
"projected" income need at retirement may be calcu- 
lated by multiplying the inflated initial annual retire- 
ment income (ARI) by aj, the present value of  an 
increasing annuity defined by 


aj = {[1-  (1 + j ) ( -N)I / j }  x ( l  + j),  


where j =  (1 + i)/(1 + I ) -  1, 


and N is the number of years of retirement. This may be 
estimated based upon life expectancy plus a cushion, or 
age 80 or 90 minus retirement age. This total asset need 
can be defined as At .  


Similarly calculate the assets needed at retirement to 
provide the available adjusted lifetime benefits starting 
at retirement. If the assets from this portion are to be 
retained for the estate, use 999 for N. Label the sum of 
assets for lifetime income as Ac. 


If an income stream is not yet available at retirement, 
but will be available M years later, the asset value of the 
deferred income stream would be Ate: 


Al~ =(1 + j)(-M) X {[1-- (1 + j )(-N)]/ j}  X(I + j). 


If an income stream is not available for life, but for N 
years, simply use the two formulas above, as appropri- 
ate. Label the sum of these as AN or ANd. 


The additional assets required (An) to provide the 
income gap are determined by 


AR = Ar - AL - A ~  - AN - ANa. 


Some problems may occur here. For instance, the 
asset value of the income available in a deferred mode 
may be large enough to appear to satisfy all or part of the 
assets needed to provide income starting at retirement. 
As an example, $100,000 of annual income commenc- 
ing at age 65 may have enough asset value at age 55, AL, 
to provide for a lesser lifetime income need of, say, 
$50,000 starting at 55. But in this scenario, if there is no 
option to receive any income prior to age 65, then there 
is no income from age 55 to 65. Calculate the income for 
that ten-year period the same as for AN and add it to AR. 
In this case some of the income was simply not going to 
be available early enough, so additional assets are 
required to fill the gap. 


Finding or Growing the Assets 
A balance sheet should be prepared of current assets 


and liabilities. Examples of categories are: 


Assets 
Savings / money market accounts 
Cash / checking accounts 
Home furnishings 
Automobiles 
Other personal property 
Residence 
Real estate 
Securities 
Employee benefits (401(k), pension, etc) 
Notes and accounts receivable 
Close corporation interest 
Partnership interest 
Other assets 


Liabilities 
Mortgage on residence 
Mortgage on real estate 
Consumer credit 
Other liabilities 
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Only part of the net worth consisting of assets less lia- 
bilities is available to consider for retirement purposes. 
The purpose here is to determine which of these assets is 
or will be available. On the one hand, the savings or 
money market accounts may be temporary places to hold 
money for investment elsewhere. On the other hand, they 
may hold funds earmarked for some other purpose which 
will not contribute toward retirement. The intended use 
of each of the assets determines whether it can be con- 
sidered further to meet the retirement need. 


Assets such as employee pensions may have already 
been considered as providing an income stream during 
retirement. Also included would be income-producing 
securities, farm land, rental properties, or an insurance 
policy cash value that is intended to be converted to 
annuity payout at retirement. If an asset has already 
been projected to retirement to provide income, it 
should not be used here to determine asset need. 


Some assets may be held until retirement and then be 
disposed of, allowing the asset value to be used to pro- 
vide income. The value may or may not grow before 
retirement. Determine a value for those assets that will 
be available at retirement. If growth is expected, the 
value at retirement can be estimated by multiplying the 
current asset value by (1 +/)n where I is appropriate for 
inflation at an estimated rate specific to that asset for the 
n years until retirement. For example, if the asset is non- 
income producing, such as a home, the inflation rate I 
would be the annual rate at which homes are expected to 
grow in value during the period (this may be negative). 
If the asset is a mutual fund where annual earning are 
reinvested, the inflation factor I should include the 
expected annual growth of fund value including both the 
earnings reinvested and capital appreciation. Ac can rep- 
resent the sum of the current assets, available for retire- 
ment purposes, valued at retirement. 


Asset Shortfall at Retirement 
IfAR -Ac is positive, it represents a shortfall of assets 


at retirement, AsF. IfAc exceeds AR, sufficient assets are 
expected to be available under the assumptions made to 
fund at the desired level for retirement. 


Additional Saving for Retirement 
If there is still a shortfall, the next step is to try to fund 


for it during the years until retirement. The level dollar 
amount to be saved annually, APL, can be determined as 


APL : Asr/[{[(l + i) N -1]/i} x (1 + i)], 


where i is the interest rate at which funds can be 
invested, after taxes, during the N years until retirement. 
Similarly an increasing annual savings amount, API, 
may be calculated 


API = Ase/[{[(1 + j )N_ 1]/j} ×(1 + j)], 


wherej = (1 + i)/(1 + I ) - 1. 


In this case I is the percent of growth each year of the 
annual savings. For instance, if I represents expected 
salary inflation, the increasing annual savings can be 
pegged as a percent of salary, as is often the case in 
401(k) plans. The percent of salary may be found by 
dividing AP1 by current annual salary. 


Is the Goal Too Grand? 
The level annual savings and even the percent of salary 


may be too ambitious. What can be done? Are the retire- 
ment expectations realistic? If early retirement was 
desired, can retirement be delayed? Is the income expec- 
tation too high? These should be reviewed. Is there a pos- 
sibility of continued employment, perhaps, at a reduced 
level after retirement? That income can be included as an 
income stream in the section "Adjustments to Income." 
But there have also been a great many assumptions made. 
Are the cost of living inflation and salary inflation rates 
reasonable assumptions? Are the interest rates reason- 
able? The process can be repeated with different assump- 
tions: perhaps a range of interest rates. If retirement is 
many years away, lowering retirement income expecta- 
tions to levels that appear easier to fund today might give 
the needed encouragement to sacrifice a bit more today in 
order to enjoy retirement. In any event the planning 
process should not be a one-time event. It needs to be 
repeated and refined every few years. Not only will the 
actual value of retirement savings vary from projections, 
but also assumptions for interest and inflation will likely 
vary for the remaining years. 


Interest and Inflation Assumptions 
Interest assumptions may vary for different segments 


of the needs analysis. Savings or funding vehicles may 
be handled by different entities: mutual funds, pension 
plans, corporate earnings, and personal investments, to 
name a few. For projections to be meaningful the 
assumptions need to be realistic. The risk tolerance of 
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the individual should be considered if they are doing the 
investing. If they are only comfortable with bank CDs, 
savings accounts, or money market funds, they should 
not expect to get the higher yields possible elsewhere. 
Retirement planning is, or should be, a lengthy process, 
involving a number of years. For this reason the imme- 
diate financial climate should not be taken as the sole 
basis for long-term projections. 


Inflation currently appears to be under control, but as 
with interest rates a longer view is appropriate. The Cost 
of Living Adjustment for Social Security recipients was 
1.3% in January 1999, but was 5.4% in 1990. Since 
higher interest rates often are accompanied by higher 
inflation rates, the calculations that involve the two 
combined ( j  in the formulas) will likely give better pre- 
dictive results than those involving only interest i or 
only inflation L 


Taxes 
The effect of taxes should also be considered, implic- 


itly or explicitly. During the accumulation period it is 
advantageous to use interest earnings rates after tax. 
Otherwise, if taxable investment returns are used, the 
effect upon remaining income is overlooked. If tax- 
deferred investments are chosen during the pre-retirement 
period, the eventual taxation, when benefits are received 
as retirement income, should be kept in mind. Examples 
of tax-deferred asset accumulation include pension funds, 
annuities, and 401(k) accounts. Generally speaking, only 
money that has already been taxed will be received tax 
free when drawn as retirement income. Some municipal 
bonds are free from federal and some state taxes but give 
lower returns than bonds with taxable income. The taxa- 
bility of the retirement income is easy to accommodate in 
setting the level of desired income since we are accus- 
tomed to paying taxes on our gross income. Tax laws 
have a habit of changing. Annuities that avoid taxation 
during the accumulation period may not always enjoy 
that advantage. IRAs and 401 (k) accounts as well as other 
"retirement vehicles" have changing rules that must be 
kept in mind if used in the planning process. 


Refinements to the Process 
The value of either streams of annual income or 


annual savings may be modified to reflect monthly pay- 
ments rather easily. The interest and inflation rates in 
the formulas given are assumed to be constant for the 
periods involved. Variations in these rates can be made, 


but at the expense of simple formulas. They would be 
easily handled on spreadsheets. It is important to 
remember, though, that these are all estimates that need 
to be reviewed and adjusted frequently. An estimated 
interest rate that varies year by year is likely no better 
than one or a series of rates varying infrequently. The 
possibilities are endless. It is important in the planning 
process to understand the model being used. Additional 
refinements may make that difficult. 


Summary of Methodology 
When quantifying the value of retirement benefits 


and the funding of those benefits, it is necessary to set a 
point in time as of which all items are valued. I have 
chosen the proposed retirement date for that common 
point. Retirement benefits are discounted to that date, 
and assets are accumulated to retirement. Different infla- 
tion rates may be assumed for different types of income 
during retirement and, when used, reflect some concept 
of cost-of-living adjustment (COLA). This is the case 
with Social Security benefits and some union pension 
benefits, but the COLA adjustments may vary greatly. 
Prior to retirement inflation is more likely to be associ- 
ated with salary performance and reflects changes in the 
style of living as well as the underlying consumer price 
index type of inflation. By bringing values to the retire- 
ment date the use of different interest and inflation as- 
sumptions before and after retirement was simplified. 


Other Approaches 
The simplest "retirement planning calculator" I found 


on the Intemet 4 asked for three inputs: (1) the annual 
income you want at retirement, (2) the number of years 
to retirement, and (3) the average annual percentage rate 
you expect to earn until retirement. Then two options for 
the method of distributing the accumulation were given: 
living off the interest (conserving principal) or distribut- 
ing the entire accumulation over a number of years. 


A more ambitious Internet 5 worksheet asked for inter- 
est earnings rates both before and after retirement but 
only a single inflation rate. Based upon the worksheet 
layout, the inflation rate, if used at all, would apply only 


4Farmers Insurance Retirement Planning Calculator: http:// 
www.farmers.com/fi5300.html. 


5Retirement Income Plan: http://www.ccscpa.com/retirebu. 
html. 
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to valuing the "annual income to be made up." Hope- 
fully, the "annual retirement income required" would 
have been adjusted for inflation prior to retirement. 
Under the category "AGE" in addition to "Age at Re- 
tirement" and "Age Today" it requested "Years Ex- 
pectancy." The last term is probably asking for the 
number of years that retirement benefits are likely to be 
paid, assuming the individual is alive at retirement. When 
"life expectancy" is mentioned, it often is referring to the 
number of years of life for a newborn. Thus, if we say 
that the life expectancy is now 73 for males, that does not 
necessarily mean that a 65-year-old is expected to live 
eight more years. Obviously an 80-year-old doesn't have 
negative seven years of expected life to live. 


What Happens after Retirement? 
This is where the rubber meets the road. How well 


was the planning done? What was not anticipated? Was 
there something more that could have been done to 
cover the after retirement contingencies? 


Health care during the working years may be pro- 
vided largely by the employer. Few employers continue 
health care to retirees, and those that do so may want to 
terminate the practice. The cost of health care is very 
real, but easily overlooked. 


Medicare 6 is a Federal government program designed 
to assist persons age 65 or older and some disabled per- 
sons in obtaining medically necessary health care. 
Retirees generally have the monthly premium deducted 
from their Social Security, railroad retirement, or civil 
service retirement checks. The hospital portion (Part A) 
has no additional premium for most enrollees, whereas 
the non-hospital Part B has a monthly premium ($45.50 
in 1999). In addition, private insurance may be pur- 
chased to cover the deductibles and coinsurance. This is 
generally an increasing cost that should be anticipated 
before retirement. Health care costs have consistently 
increased at a higher rate than other living expenses. 


Medicaid 7 is a health insurance program for certain 
low-income and needy people, jointly funded by federal 
and state governments. Approximately 36 million indi- 
viduals are covered including children, the aged, blind, 
and/or disabled, and people who are eligible to receive 


6Medicare--The Official U.S. Government Site for Medicare 
Information: http://www.medicare.gov. 


7HCFA--The Medicare and Medicaid Agency: http://www. 
hcfa.gov. 


federally assisted income maintenance payments. If pre- 
planning retirement has been unsuccessful, Medicaid 
may become important. 


Continuing care communities provide retirement hous- 
ing with varying degrees of health care available. These 
communities generally provide differing facilities for liv- 
ing that range from unassisted living, assisted living, to 
full nursing care. The method of payment for these facili- 
ties should be investigated well in advance. Sizable pay- 
ments upon admission, along with monthly fees, are not 
unusual. Large entrance fees need to have legal safe- 
guards to protect against loss. If retirement planning has 
not left enough flexibility in the access to funds at retire- 
ment, a lump-sum payment might not be feasible. 


Nursing homes may provide a place to recuperate fol- 
lowing hospitalization or illness or when independent 
living is not an option and adequate care cannot be pro- 
vided through home health care visits. The cost of nurs- 
ing home care can vary from $60 to $150 a day or more. 
This can be especially devastating for a couple when the 
healthy spouse remains at home and still requires most of 
the retirement income. There are various insurance cov- 
erages offered to provide for nursing home benefits. 
Actual coverage varies widely but may include acute, 
intermediate, or even custodial care in a nursing facility. 
Coverage may also include home care, hospice care, or 
respite care for family caregivers, or day care for seniors 
whose family caregivers need to work during the day. 
The contract may provide for different benefit levels and 
lifetime maximums for the various types of care. The 
benefits may be level amounts each year or may increase 
by a given percentage or outside index. Benefits may be 
limited to the number of years payable. These policies 
are sold with the presumption of level premiums. If the 
issuing company can justify that the claims experience is 
worse than anticipated in the pricing filed with the state 
departments of insurance, the premium may be adjusted. 
Long-term care insurance is not too expensive if pur- 
chased well before retirement. Waiting until the risk 
becomes apparent makes the cost prohibitive. 


Major illness can result in expenses that are not cov- 
ered by insurance. Additional resources may be needed 
beyond the planned retirement income. Disposition of 
assets, such as a home, antiques, or investments may be 
needed. A reverse mortgage may solve some of the 
income need while retaining the home in which to live. 
A relatively new option for those with insurance poli- 
cies no longer needed for the eventual death benefit is to 
transfer the policy for a viatical settlement greater than 
the surrender value. 
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Unplanned Events 
Some changes are not commonly anticipated during 


retirement planning. Insurance may be available to cover 
some, but not all, of these changes. 


Disability during the working years disrupts the abil- 
ity to save for retirement. Disability income benefits 
may be available as an employee benefit or from indi- 
vidual insurance coverage. In either case the income 
provided is intended to be less than that presumed avail- 
able from employment. The decreased disability income 
reduces the chance for antiselection but also limits the 
potential to set aside for retirement. If disability is con- 
tinued beyond retirement age, most insurance coverages 
provide level benefits that would result in reduced pur- 
chasing power. Social Security disability benefits are 
adjusted for cost-of-living changes. 


Loss of a spouse may necessitate changes not antici- 
pated in the retirement planning. The spouse may have 
been working to supplement retirement income or pro- 
viding services such as meal preparation or home main- 
tenance that would need to be replaced at a cost. Life 
insurance maintained on each spouse can help alleviate 
the financial impact. 


Family changes may affect the ability to accumulate 
funds for retirement or may strain the retirement budget. 
Parents may move back into their adult child's home or 
be helped by their children to stay in their own home. 
This may increase the adult child's expenses and decrease 
the child's ability to save for retirement, unless the par- 
ents are able to contribute to family income at a rate that 
meets or exceeds resource consumption. It may be neces- 
sary to move to a bigger house or add rooms. It is also 
more common for grandparents to be the ones responsible 
for raising their grandchildren. Job elimination and other 
unplanned events result in adult children moving back to 
their parents' home, perhaps with their children. 


Divorce and remarriage both change the financial pic- 
ture. Divorce generally results in a redistribution of assets 
that affect plans. Property loss may be covered by insur- 
ance. The loss of a good income-producing asset may be 
involved or a replacement home could be considerably 
more expensive. Deteriorating neighborhoods may force 


a retirement couple to seek housing elsewhere. A drop in 
value of the existing home compounds the problem. 
Business losses may affect either the accumulation period 
or retirement income. Job loss prior to retirement cer- 
tainly affects the retirement planning. Assets previously 
designated for retirement may need to be used for current 
living expenses. Legal actions can result in judgments 
affecting savings and even the loss of assets that had been 
anticipated for retirement. Investments may not perform 
as expected, because of market volatility or changes in 
anticipated tax treatment. Other factors affecting either 
asset accumulation or continued retirement income in- 
clude natural disasters, riots, and war. 


Some of these contingencies can have the risk of loss 
reduced by insurance coverage. Others leave the retire- 
ment-planning process at risk. 


Conclusion 
Most methods used to provide plans for retirement 


income have been designed to establish a need for addi- 
tional funding. Products available from the individual or 
company doing the planning would then fulfill the 
"need." When the objective of planning is to determine 
retirement needs, rather than selling products, a closer 
look at the goals of the individual(s), as well as invest- 
ment risk tolerances, is needed. If the need to save more 
for retirement is greatly exaggerated, the response may be 
"why bother, I can't do that." Exaggeration of need may 
come from overlooked income sources. The projected 
benefits may have included inflation but are automatically 
inflated again. Yet lack of care in estimating the income 
needed, or choosing inappropriate interest and inflation 
assumptions, may result in plans with little merit. 


The primary emphasis in retirement planning should 
be to start planning early. The plan should be reviewed 
frequently. Actual experience will vary from that origi- 
nally projected to meet the goals, no matter how carefully 
the planning was done. In addition, the goals change from 
time to time, and in-course corrections need to be made. 


See the discussion of this paper by Henry Winslow 
(p. 211). 
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XIII 
Retirement Needs: The 


Perspective of the Individual 
by Anna M. Rappaport 


Introduction 
Most nations throughout the world have an aging 


population and increasing demands on their resources to 
help support these populations. This paper sets forth 
challenges presented by an aging society with a focus on 
the situation of the individual and the implications for 
actuaries. It provides an overview of issues, many of 
which will be discussed in detail in the other papers in 
this volume. It focuses on the total retirement benefit 
package--pensions, retiree health, long-term care, and 
helping those of the elderly who need special assistance. 
It is hoped that the work presented here will help improve 
the well-being of the elderly and encourage those who 
are serving their needs. 


The role of actuaries in dealing with these issues is 
multifaceted. Actuaries need to understand the issues 
and the context for the systems we work with. We need 
to be innovative in working with these systems. We build 
models of financial security systems and gradually 
refine them over time. These models depend on data, and 
our role includes defining data requirements and sources. 
The models help us to design programs to support the 
financing and management of systems for retirement 
security and caregiving. 


A Different View of Retirement 
Retirement can be viewed from an activity perspec- 


tive, from a financial perspective, or both. From an 
activity perspective retirement is a period when the indi- 
vidual has left the paid labor force for leisure, or non- 
paid activity. However, many retirees continue with 


some form of work. From the perspective of a specific 
employer, retirement is leaving employment and col- 
lecting benefits even if employed somewhere else. One 
of the difficult issues in discussing retirement policy is 
clearly defining retirement. It is my contention that a 
reasonable definition varies with perspective. Possible 
perspectives include 
• Policymakers and social planners 
• Managers of government-sponsored programs 
• Managers of single-employer pension plans. 


People today vary their attachment to the labor force 
over their lives, so we might want to look at retirement 
in a different way not directly connected to activity. 
Rather, we will think of the life cycle as consisting of a 
period when we accumulate assets and a period when 
we use assets already accumulated. With the shift to 
more individual responsibility, the individual needs to 
know more, both about the accumulation of assets and 
about the effective use of them after retirement. There 
has been a major increase in the emphasis on employee 
education, but much of it is focused on the accumulation 
of assets and investment of the funds. Relatively little has 
been said about their effective use. Some of the issues to 
be considered include 
• Changing housing needs after retirement and as one 


ages 
• The impact of the loss of a spouse 
• Other changes in family status 
• Increasing needs for care and support of various types 
• Changes in functional status 
• Health care needs leading to unexpected costs. 
In addition, there are issues related to inflation and 
investment risk, which are discussed more often. 
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Resource Needs during Retirement 
Resources for retirement come from Social Security, 


private pensions, and personal savings. Many individuals 
need to supplement these resources with continued work. 
Social Security benefits are paid to couples as a family 
and reflect the work history of both members of the cou- 
ple. Benefits are continued to the surviving spouse. These 
benefits are indexed to provide increases linked to growth 
in living costs. They do not have any component linked to 
changing needs, and they generally do not match the 
needs of the individual. 


We traditionally think about private pensions being 
distributed in one of several forms: as a lump sum, as a 
level income, as an indexed income, and as an income 
with continued payment to a survivor after one of the 
annuitants dies. A review of the events here indicates that 
this pattern of  distribution is not well matched to needs. 
When we consider Social Security and private pensions 
together, we still do not have a good match. The pattern 
of consumption will vary by individual, but it will 
increase with inflation and with various changes. It may 
also decrease as individuals discontinue some activities, 
downscale their housing, or both. 


Events of the Post-retirement Period 
As indicated above, there are a number of events 


that can change the circumstances of  the individual 
retiree after the time of  retirement. These are presented 
in Table 1. 


While not discussed as an explicit event, the risk of 
outliving our assets must also concern us. Several of 
these events interact with the risk of  outliving assets. 
We can protect against this risk by annuitizing assets, 
but if we do not index for inflation, this is only partial 
protection. In addition, we see from the discussion of 
the events that a level annuity is a mismatch to our 
needs. 


For each event I focus on its predictability and financ- 
ing and provide additional comments. Some of the events 
affect nearly all of  the elderly, whereas others affect 
smaller numbers of persons. Some of the events are grad- 
ual, but others occur as discontinuities, which bring about 
a lot of change suddenly. 


Predictability is quite different when we look at a 
group of people versus a single person. We can predict 
mortality quite well for a large group, but not well for a 
single person. 


How Do We Learn about 
These Issues? 


As professionals who are working with financial 
security, we may learn about needs in retirement through 
our work experience, formal studies, or personal experi- 
ence. Our formal training sets forth a framework for 
estimating what is needed in ret irement assets and 
income to provide for basic expenses, financing for med- 
ical care, and support when assistance is needed in the 
activities of daily living. 


A variety of models and data are being explored to 
enable us to measure these needs and price financial 
products linked to them. Part of  the purpose of this con- 
ference is improving and refining the way we measure 
these needs. As actuaries we hope to continue to refine 
these models and improve our data resources so that 
various parties can use these data to support the eco- 
nomic and personal status of the elderly. 


As individuals, family members, and caregivers we 
learn about these issues in a different way. We see indi- 
viduals who need help and support and the situations 
they face. We develop very different perceptions about 
the issues. This is particularly true about changes in 
functional status and unanticipated difficulties. These 
are lessons learned as we see our mothers and grand- 
mothers needing help. For example, many elderly peo- 
ple have multiple prescriptions, and the effects of drug 
interactions are cited as a cause of medical costs for the 
elderly. The definition of situations triggering benefits 
from long-term-care insurance does not tie to the ability 
to manage prescriptions satisfactorily. However, from a 
family perspective, once someone can' t  handle their 
medications, they need help daily. I am personally very 
familiar with a situation in which someone has five pre- 
scriptions, which must be taken in different combina- 
tions four times daily, and they cannot manage that 
independently. At this point daily assistance is needed. 
If it is a just a matter of  sorting the medications, assis- 
tance once a day or every few days may suffice. But if it 
is also a matter of remembering when to take them, and 
in the right combinations, assistance may be needed 
four times daily. Failure to take the medications in the 
right combinations is likely to lead to further declines in 
health and functional status and other problems. 


Likewise, the ability to communicate by phone may 
be important to an individual and family in defining 
whether an individual can manage independently and 
the type of help they need. Typical questions about 
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TABLE 1 
C H A R A C T E R I S T I C S  O F  P O S T - R E T I R E M E N T  E V E N T S  


Financing to 
Event Discussion Predictability Cover Cost Comments 


Death of a Spouse Major change and often Very difficult to predict A number of vehicles are It is evident from the 
accompanied by decline in individual case. available that can be used changes in economic status 
in economic status. Women are widowed in combination: that the benefits provided 


from all systems are not 
more often than men. • Life insurance 


• Survivor income in adequate. 
Straightforward to pre- pension plans Interacts with possibility of 
diet in large population 
total number of deaths. • Long-term care outliving assets. 


• Savings. 


Inflation 


Changes in 
Functional Status 


Social security benefits are 
indexed; effectively, 
Medicare is also indexed. 


Investment strategy can 
help. 


Income can be structured to 
increase at a fixed rate or 
with inflation. 


Additional assets can be 
set aside. 


Where insurance is pur- 
chased, long-term-care 
benefits can cover the most 
severe cases. 


Medicaid covers a sub- 
stantial portion of nursing 
home care costs in total. 


Benefits are available only 
to individuals with very 
low or no assets. 


Care options are linked to 
housing choices. 


Changes in 
Housing Needs 


Historical data can be 
used only to estimate 
average inflation. If there 
is substantial inflation, it 
can seriously erode the 
well-being of a group. 


Changes can be sudden 
and tied to an illness or 
accident. 


Changes can also be 
gradual and may link to 
a chronic disease. 


It is common to have 
multiple problems. 


Different people deal 
with the same problem 
in different ways. 


The percentage needing 
help increases substan- 
tially with age. 


Personal preference, 
availability of family, 
resources, and functional 
status drive choices. 


Housing can be a signifi- 
cant asset in retirement; 
this asset can be con- 
vened to cash by the sale 
of the home, or through 
use of a reverse annuity 
mortgage. 


Newer forms of housing, 
i.e., assisted living, 
merge care with housing. 


Independent living also 
merges some support 
with housing. 


Fai r - -major  year-to- 
year changes are not 
expected. 


Inflation may follow 
long-term averages, but 
there can be substantial 
short-term differences. 


It is hard to predict 
changes in many cases. 


It may be hard to 
measure functional 
status. 


For purposes of insur- 
ance there needs to be 
an identifiable insur- 
able event, and this can 
be a problem. 


At time of retirement 
needs are predictable 
unless individual is 
disabled. 


Future needs are hard 
to predict as changes in 
functional status are 
hard to predict. 


Primarily savings and cur- 
rent income. 


Continuing care retirement 
communities include ele- 
ments of advance funding 
of the cost of long-term 
and medical care. 


Medicaid and/or long-term 
care insurance may cover 
part of the cost of housing 
if merged with care. 


With the increasing length 
of the retirement period, this 
can be a major issue. 


Requires an increasing pat- 
tern of income. 


Measurement can be a prob- 
lem. For example, difficulty 
in using telephone might 
mean: 


• Can answer but not place 
any call 


• Can' t  look up number, but 
can call number on 
speed dial 


• Can ' t  use phone at all. 


This may require added 
resources at the time of 
changes. 


These may permit for 
reduced income needs at 
time of retirement, with 
increases related to inflation, 
and then significant changes 
when different types of 
housing are needed. 


(Continued) 
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TABLE 1 (CONTINUED) 
CHARACTERISTICS OF POST-RETIREMENT EVENTS 


Financing to 
Event Discussion Predictability Cover Cost Comments 


Unexpected 
Health Care Needs 
and Costs 


This is a major concern; 
lower-income retirees 
may spend 35% or more 
of their resources on 
health care. 


Prescription drugs are a 
major issue, particularly 
for the chronically ill, 
and they are not covered 
by Medicare. 


These are hard to pre- 
dict for individuals, rel- 
atively easy to predict 
total cost for a large 
group over limited 
period, very difficult to 
predict far into the 
future. 


Medicare is primary cover- 
age for post-65 retirees. 


Other coverage is provided 
by employer plans and 
supplements. 


HMOs can replace entire 
package. 


There is a high level of 
uncertainty linked to uncer- 
tainty about Medicare's 
future. 


using the phone include the following: In the event of a 
problem, can the phone be used to call for help? Can the 
problem be explained? Can we carry on a good conver- 
sation on the phone? Can phone calls be made if num- 
bers need to be looked up? Can phone calls be made 
only with pre-set numbers? Do we need special large 
numbers on the phone? Can the phone be answered? 
Can the individual use an answering machine to receive 
messages? My personal experience is that the level of 
telephone communications is very important in deter- 
mining when an individual can satisfactorily live inde- 
pendently, and when help is needed. It may be very 
difficult to define the level of telephone communication 
ability discretely. From a third party's perspective, this 
may not be a satisfactory way to define eligibility for 
any sort of benefits. From a family perspective, it is a 
critical issue in sorting out what type of support a parent 
needs. The family is most concerned about getting 
needed help, whereas the third party may be concerned 
about not providing more help than needed and not pay- 
ing more benefits than promised. 


It is important that the professionals designing solu- 
tions to some of  these issues are sensitive to gradual 
changes in status. As actuaries we need to think through 
what the changes are, what we can measure, and how we 
might measure it. Defining better systems to provide 
support is linked with the ability to have information 
and data about various situations. 


Stakeholders 
There are diverse interests dealing with this matter. 


The stakeholders and their concerns are identified in 


Table 2. In some cases the interests of diverse stake- 
holders are similar, but in others they are opposite. 


Implications of an Aging Society 
The age distribution of the population is becoming 


markedly older in the U.S., particularly as the Baby 
Boom ages. The U.S. Baby Boom and the gradual decline 
in mortality rates heavily drive the distribution of the pop- 
ulation by age. As a result of differences in mortality rates 
by gender, the population at the oldest ages is heavily 
female. Females are much more likely than males to be 
widowed. They are also much less likely to remarry. 
Figure 1 shows the marital status of the elderly by age and 
sex. This leads to dramatically different living patterns. 
Elderly females are much more likely to live alone, and 
much more likely to need care, which may not be avail- 
able from other family members. 


Families are much better off  than individuals not liv- 
ing in families. In 1994, 6.0% of U.S. persons over age 
65 and living in families were below the poverty level 
compared to 23.1% of  individuals living alone. The 
6.0% were down from 14.8% in 1970, and the 23.1% 
were down from 47.2% percent in 1970.1 


The growing elderly population and the fact that it 
will be heavily female, including many widows at older 
ages, have several key implications: 
1. At the time of retirement couples need to plan for 


both their common economic security and the eco- 
nomic security of  the surviving spouse after the 
first death. At present it appears that the survivor is 
often not adequately provided for and that widows 


1Source: Table 734, Statistical Abstract of the United States. 
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T A B L E  2 


S T A K E H O L D E R S  AND T H E I R  N E E D S  


Stakeholder Position Concerns Information Needs Incentives 


Individuals and Families 


Society at Large: 
Government 


Employer of Individual 
(Including Former Employers 
of Retirees) 


Employer of Caregiving 
Family Members 


Community Organizations 


Commercial Service Providers 


Insurers 


Adequate resources 


Adequate care--medical and 
personal support 


Choice of housing 


Size and type of social 
safety net 


Ensuring that people are not 
starving 


Tax structure 


Fairness of incentives 


This depends on individual 
philosophy, but many 
employers are concerned 
about well-being and eco- 
nomic status of retirees; 
many are also concerned 
about managing the cost 


Impact of caregiving on the 
employee 


Well-being of the con- 
stituency served 


Securing resources needed to 
fund programs, whether from 
users or from outside funding 
sources (both public and 
private) 


Market needs 


Securing business 


Profitability and salability of 
products 


Self-insurance is often a 
major form of competition 


Legal requirements 


What needs are, and how to 
meet them 


How government and 
employer programs are 
structured 


What product options exist 
for personal purchase 


Information about housing 
options 


Understanding of popula- 
tion data and social patterns 


Understanding of costs 


Understanding of options 


Understanding of employee/ 
retiree demographics, pref- 
erences, and wants 


Understanding of market- 
place 


Understanding of costs 


Understanding of impact on 
retirement decisions 


How to solve problems 


What resources and options 
are available 


What are needs, and how 
well are they met 


Availability of community 
resources 


Needs of potential and cur- 
rent customers 


Competition 


Anticipated buying behavior 


Expected buying patterns 


Competition 


Taxes 


Incentives built into employer 
products 


Legislators focus on what will keep 
them in office and get them elected 


Taxes 


Attracting and keeping good, skilled 
employees; this will be even more 
important as the percentage of young 
workers drops 


This is viewed as a work-family issue 


There are related legal issues (FMLA) 


To potential givers, goodwill and 
recognition as well as a good feeling 


Profits 


Goodwill 


Profits 


Expanding markets 


Goodwill 
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FIGURE 1 
MARITAL STATUS BY AGE AND SEX, 
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Source: U.S. Bureau of the Census. 1995. Statistical Abstract 
of the United States, 115th ed. Washington, D.C., p.55. 


are often left in poverty or near-poverty. There are 
several different methods to provide for survivors: 
through election of joint and survivor annuities, 
through setting aside assets, through use of life 
insurance, and through long-term-care insurance. 


2. Post-employment medical coverage is important 
for both spouses, particularly for retirees not yet 
eligible for Medicare. Surviving spouse coverage is 
important. If medical coverage is not available 
through an employer plan, such coverage must be 
purchased elsewhere. 


3. Long-term-care financing is also an important issue. 


Services to the frail elderly can be provided at home, 
in nursing homes, or in a variety of different housing set- 
tings. Developments over the past 20 years have trans- 
formed public- and private-sector approaches to housing 
for the elderly. Assisted-living arrangements are grow- 
ing more common and popular. The spring 1997 issue of 
The Public Policy and Aging Report is devoted to a 
review of the emergence of housing innovations for the 
elderly and a discussion of how they integrate with acute 
care and managed care. In the U.S, there are several dif- 
ferent approaches to providing help linked to special 
housing facilities. States regulate these organizations in 
different ways and provide Medicaid reimbursement in 
some cases, but not others. As a result, the categories are 
not uniformly defined. Table 3 compares various types 
or supportive housing as it existed in 1997, with notes 
about the services provided and their cost. 


A continuing care retirement community (CCRC) inte- 
grates housing, medical care, assistance with daily living, 
and a variety of social and other activities. It is of partic- 
ular interest to actuaries in that it often provides a form of 
medical and/or long-term-care insurance. CCRCs typi- 
cally require a down payment at entry and a monthly fee. 
They have health requirements at entry and provide a 
range of services, some of which may require additional 
fees. Bruce Jones (1997) has provided a mathematical 
model for studying CCRCs. He defines residents as being 
in one of four groups: independent living, assisted living, 
skilled care (temporary), and skilled care (permanent). 
Residents can move between the groups and can go back 
and forth, and they can leave the CCRC by death or with- 
drawal. Transitions can occur multiple times within a sin- 
gle year. He provides us with tools for modeling the 
CCRC experience, which may also have applications for 
looking at the needs of the elderly outside CCRCs. 
Caution must be used in applying CCRC data elsewhere, 
however, in light of the entrance requirements. 


Need for Special Assistance in 
Old Age 


Many of the elderly need some help beyond medical 
care. The most severely disabled may be in nursing 
homes or have continuous help at home. Most elderly 
needing help, about 90% according to data from Great 
Britain, need more moderate amounts of assistance. 
Family members most often provide help at home, but for 
the elderly living alone there is a need for special assis- 
tance. In many cases assistance is being integrated with 
the provision of housing. Different approaches have been 
taken to measuring situations in which help is needed. 


Estate and Tax Planning 
Often planning for the post-retirement period focuses 


on how to minimize estate taxes and achieve wealth 
transfer effectively. Those topics are beyond the scope 
of this paper and this conference, which focuses on the 
needs of the individuals during their lives and how to 
define and model them effectively. 


What Does This Mean to Actuaries? 
As our population ages, the role of private and public 


systems designed to help individuals have adequate 
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TABLE 3 
COMPARISON OF SUPPORTIVE HOUSING TYPES 


Typical Number of 
Residents Services Cost per Month Other 


Board and Care 2-200 


Assisted Living 15-100 


Adult Foster Care 1-8 


Continuing Care 100+, independent 
Retirement 30+, assisted living 
Communities 30+, nursing home 


Congregate Care 100+ 


Some ADL and IADL 


ADL and IADL 


Some ADL and IADL 


Varies by buildings 
within the community 


Hotel-type services, 
such as meals and 
light housekeeping 


$500-3,000; many low-cost; 
half publicly supported 


$1,000-3,000; typically 
private pay 


$600-1,500; at least half 
publicly supported 


$900-3,600 (varies by level 
of entrance fee); typically 
private pay 


$700-1,500; typically 
private pay 


Most diverse in quality, size, 
and cost 


Philosophy of independence 
promotes aging in place 


Small, family-like 


Independent is similar to con- 
gregate care; assisted living in 
CCRCs is similar to other 
assisted living 


Apartment buildings with some 
common services 


Source: K. Blanchette 1997. New Directions fi)r State Long-Term Care Systems, Volume III: Supportive Housing, Washington, D.C.: 
American Association of Retired Persons. 


income, medical care, and assistance in other activities 
in old age will be increasingly important. There are 
mismatches between retiree needs and current systems 
to provide retirement security. This means opportunity 
for actuaries. The shift in demographics will potentially 
put a major strain on pay-as-you-go systems. Caring 
for the elderly and financing that care will be a major 
social issue. It is likely that there will be an increasing 
number and variety of trade-offs as different countries 
and their private institutions seek answers to the ques- 
tions raised by these issues. Actuaries, with their 
understanding of  mortality and life tables, pensions, 
and risk, will have a vital role to play in developing and 
evaluating alternatives. 


There are number of related questions for actuaries to 
consider: 
• What alternatives might there be for providing care 


when family members are not available? 
• How can such care be financed? Are opportunities 


available to develop different financial products? 
• Are opportunities available to pre-fund part of  the 


cost of special housing? 
• What should individuals be told when they ask the 


question "How much do I need to save?" 
• How can the financial risks faced in retirement be 


managed? What can be insured? 
Note that in planning for retirement it is common to 


consider replacement of preretirement income, but not 
very common to focus on the added cost of changing 
health, functional status, and supportive housing. 


In dealing with these issues, actuaries can consider 
the needs of many different types of customers: policy- 
makers, employers, and other plan-sponsors developers 
of financial products and individuals. The challenges 
are many, and the needs are great. 
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XIV 
Advantages of Annuitization 


versus Systematic Withdrawals 
by Larry H. Rubin 


With the rapid growth of defined contribution pension 
plans, more education and research needs to be placed on 
the disposition of assets. More and more retirees are 
electing to self-manage longevity risk. The goal of these 
retirees should be to maximize income with an accept- 
able probability of ruin. One of the major conclusions of 
the Raymond Murphy's paper is that individuals have a 
real risk of outliving their retirement funds. This can 
come from either living too long or poor investment per- 
formance. I would like to focus on the first of these two 
risks. Based on the Annuity 2000 table, a 65-year-old 
female has approximately a 27% probability of living 
past age 94. For the more common situation of a couple, 
the probability of one of the two living past age 94 is 
over 35%. Yet this is the point at which funds are ex- 
pected to run out under a moderately conservative asset 
allocation with a 6% withdrawal assumption. With on- 
going improvements in life expectancy and medical 
technology and gene therapy, it is virtually certain that 
the actual probability of running out of funds will be much 
higher. In fact, the Annuity 2000 table assumes no im- 
provements in mortality. 


Data from the Social Security Administration show 
significant improvement in mortality (see Figure 1). If 
we were to apply these mortality improvement factors to 
the Annuity 2000 table, we find that for a couple both 
age 65 the probability that one will be alive past age 94 
is over 50%. 


TIAA-CREF has been in the business of managing 
defined contribution plans since 1918. A key feature of 
the TIAA-CREF retirement system is the emphasis 
placed on educating our policyholders on a wide range 
of retirement-related products including the advantages 


of annuitization. At TIAA-CREF this process begins 
from the moment the participant enrolls in the plan. We 
provide annual income illustrations to our participants 
that not only assist in their planning process but also 
reinforce the purpose of their retirement plan. Our 
retirement seminars focus on the advantages of annuiti- 
zation, we develop easy-to-read and understand materi- 
als, and our publications place their focus on annuity 
income. We seek to make annuitization the natural 
inclination of a participant rather than the exception. As 
a result of these efforts, over 70% of participants who 
can elect a cash withdrawal or systematic withdrawal 
option elect to receive the distribution of their retire- 
ment assets in the form of a life annuity. 


Why do we believe annuitization is the better option? 
Figure 2 compares the annual income under a variable 
annuity compared to a plan of systematic withdrawals in 
which the payments increase by 4% per year. In both 
cases the average annual return is assumed to be 8.75%. 


Income Differences 
Under the variable annuity the initial income is 15% 


higher than under the systematic withdrawals. The 
annual growth in income is 4.5% versus 4% under the 
systematic withdrawals, and the risk of outliving assets 
is completely eliminated. When compared to annuitiza- 
tion, systematic withdrawals result in higher risk with a 
suboptimal standard of living. Most important is the 
peace of mind later in life that annuitization offers. 
When a 65-year-old develops a plan of systematic with- 
drawals expected to last 30 years, the point of running 


XIV. Advantages of Annuitization versus Systematic Withdrawals 153 







1.10 


FIGURE 1 
MORTALITY IMPROVEMENT TREND OF ANNUITANTS 


BASED ON SOCIAL SECURITY DATA 
FOR 1982--1992 
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FIGURE 2 
COMPARISON OF ANNUAL INCOME: VARIABLE PAYOUT ANNUITY 


VS. SYSTEMATIC WITHDRAWALS FOR BENEFITS STARTING AT AGE 65 
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out of  money is so far off as to be not much of a concern. 
It is significantly different, 20-25 years later, for a now 
85- or 90-year-old who is now looking at potentially 
running out of money in 5-10 years and is now forced to 
dramatically cut back on spending in case they live 
beyond their original age 65 life expectancy when they 
began their plan. 


Annuities can be invested in both fixed and equity 
instruments. In order to have better diversification and 
lower risk a plan should have both fixed-income and 
equity instruments. When it comes to assets allocated to 
fixed income in retirement, fixed annuities offer advan- 
tages over variable annuities invested in fixed-income 
instruments: (1) They smooth out changes in market 
values of assets due to changes in interest rates; and 
(2) they enable the company offering the product to 
invest in higher yielding illiquid assets such as commer- 
cial mortgages, private placements, and real estate. 
However, fixed annuities have a major drawback in that 
they do not offer any protection from inflation. 


In order to overcome the problems of fixed annuities, 
in 1984 TIAA introduced the Graded-Benefit Payment 


Method. Under this method the initial income from a 
fixed annuity is calculated using a 4% interest rate sim- 
ilar to the AIR for a variable annuity. Amounts earned in 
excess of  4% are used to purchase additional retirement 
income, thereby producing a stream of growing income 
by year. 


Figure 3 shows the historical income under the TIAA 
Graded Benefit Payment Method versus a hypothetical 
variable annuity where the returns are based on the 
Lehman Aggregate Index. The income is slightly higher 
under the Graded-Benefit Payment Method, but more 
importantly the income continually rises versus the 
Mark-to-Market Bond Fund, which shows considerably 
more variability. Also note that we are looking at a 
period of generally declining interest rates that should 
be expected to favor the market-value-based fund, as 
well as a real estate depression that adversly impacts a 
fixed annuity. 


In 1997 approximately 26% of retirees electing to 
receive income from TIAA elected to receive all or a 
portion of  their income under the Graded Benefit  
Payment Method. 


FIGURE 3 
COMPARISON OF HISTORICAL ANNUAL INCOME: BOND FUND PAYOUT 


ANNUITY VS. TIAA GRADED BENEFIT PAYMENT METHOD 
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Historical Look 


Figure 4 shows the income from 1984 to 1997 from 
an annuity combination with 65% TIAA Graded 
Benefit Payment Method and 35% CREF stock as 
compared to systematic withdrawals. The systematic 
withdrawal option assumes that the amount withdrawn 
is adjusted each year based on fund performance and 
that the fund becomes exhausted within 29 years. 
Under the annuitization option, income is consistently 
higher and of course cannot be outlived. Although 
annuitization clearly enables individuals to optimize 
their income, critics of annuitization note legitimately 
that a retiree may want or need to modify their alloca- 
tion during the payout period as their risk horizon 
changes. 


With long retirement horizons and volatile markets, 
retirees today need to continue to manage their assets 
and income streams. With the growth of the stock mar- 
ket and retirees receiving greater amounts of income than 
expected, there is a natural tendency to attempt to lock in 
the higher income levels or rebalance their portfolios. 


Also, as remaining life expectancy shortens, there is a 
natural and appropriate tendency to lower risk. 


In 1996 TIAA-CREF began offering post-retirement 
transfers, under which transfers a participant receiving 
income from any CREF account can transfer their 
reserve and begin to receive income either from any 
other CREF account or from TIAA. We believe these 
new flexibilities help to answer a key criticism of annu- 
ities, namely, the irrevocable decision made at age 65 of 
how an annuitant's assets will be allocated for the rest of 
their lives. 


With the emphasis on defined contribution retirement 
plans, advice on how to distribute the assets is going to 
grow. We at TIAA-CREF believe that a retirement sys- 
tem that results in potentially over 50% of couples hav- 
ing at least one person outliving assets and potentially 
spending a portion of their retirement years in poverty is 
unsound. We believe that for the majority of individuals 
the answer is annuitization for a large portion of their 
retirement savings. However, there are a number of 
challenges that need to be addressed in order to encour- 
age annuitization. 


FIGURE 4 
COMPARISON OF HISTORICAL ANNUAL INCOME: SYSTEMATIC 
WITHDRAWALS VS. 65 % GRADED BENEFIT PAYMENT METHOD 
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FIGURE 5 
COMPARISON OF AFTER-TAX DEATH BENEFITS: 


SYSTEMATIC WITHDRAWALS VS. WRAP-AROUND LIFE INSURANCE mO,O00 - $1t0,000 
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FIGURE 6 
COMPARISON OF ANNUAL INCOME: SYSTEMATIC WITHDRAWALS 
VS. VARIABLE ANNUITY INCOME UNDER A SINGLE LIFE ANNUITY 
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A Financial Myth 
"If I die, the insurance company keeps my money." 


Like any other insurance, annuities pool mortality risk 
to insure against living too long, and like with any other 
insurance there is the potential loss if the insured event 
does not happen. You generally don't find financial 
planners advising against fire insurance because if the 
house doesn't burn down the insurance company keeps 
my money. When the tax impact is considered, this 
insurance is relatively inexpensive. Money left in qual- 
ified retirement plans to pass down to heirs is subject to 
both state and federal income tax as well as potential 
estate taxes if the estate is large enough; in addition, the 
federal and state income tax is not deductible against 
the estate tax. If there is a desire to bequest some of the 
assets built up in a defined contribution plan to an heir, 
then the retiree can use a portion of their annuity 
income to purchase a life insurance policy with benefits 


free from state and federal income tax and through 
proper planning can be made free from estate taxes (see 
Figure 5). 


A whole life insurance policy with a $60,000 face 
amount purchased with a single life annuity results in a 
slight initial decrease in income in the early years com- 
pared to systematic withdrawals crossing over in 
approximately ten years (see Figure 6). 


The after-tax death benefit for the life policy is 
higher beginning in the 24th year. This assumes no 
state income taxes or estate taxes which would only 
serve to make the life insurance policy perform rela- 
tively better. 


We are entering an era of more and more retirees 
living on the accumulated assets in their defined contri- 
bution plans. Annuitization should help to prevent sig- 
nificant portions of these retirees from outliving their 
assets and spending portions of their retirement years in 
poverty. 
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Retirement and Health: Estimates 
and Projections of Acute and Long- 
Term Care Needs and Expenditures 


of the U.S. Elderly Population 
by Eric Stallard 


Abstract 
Standard static-component methods for projecting the 


future health care costs of the U.S. elderly population 
are based on independent analyses of mortality and 
health care data. For example, in its recent annual 
reports to Congress, the Board of Trustees of Social 
Security and Medicare used population projections from 
the Social Security reports as starting points for the 
Medicare projections. The Social Security population 
projections are based on specific assumptions about 
rates of decline in death rates for ten disease categories, 
but the Medicare projections take no explicit account of 
these assumptions, even though they strongly imply 
continuing improved health for all age groups served by 
Medicare. 


This paper employs a static-component projection 
methodology as a first step in a more complex research 
agenda focusing on developing detailed population pro- 
jections in which mortality, disability, and disease are 
represented as linked phenomena with changes in any 
one impacting the other two. The methodology exploits 
the additional detail available from the 1982-84-89-94 
National Long Term Care Surveys (NLTCS) and the 
linked Medicare Expenditure and Mortality files for 
1982-95. These data are relevant because long-term-care 


recipients exhibit a range of chronic disabilities that are 
predictive of acute and long-term-care needs and mortal- 
ity. Estimates of acute and long-term-care needs and 
expenditures are developed from the NLTCS data and 
applied to population projections of the U.S. elderly 
developed by the Social Security Administration. These 
estimates are stratified to reflect the effects of gender dif- 
ferences and the availability of family support struc- 
tures-spouse ,  children, and relatives--to provide 
community-based long-term care in an informal way and 
as a supplement to paid formal care. The implications of 
these projections for financial planning for retirement are 
considered. 


Introduction 
Those responsible for retirement planning can ill 


afford to neglect the financial consequences of increased 
health care utilization among the elderly. As important as 
this is today, it will become even more important as the 
initial waves of the Baby Boom generation reach retire- 
ment ages in 2008 and begin to place unprecedented 
demands on both public and private retirement pro- 
grams--programs that include both pension and retiree- 
health financing systems. 
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Recently the pension needs of current and future 
retirees have received increased attention--motivated, in 
part, by the recognition that the Social Security Trust 
Fund is projected insolvent in 2034 and continuing shift 
from defined-benefit to defined contribution plans in 
private retirement pension programs (American Academy 
of Actuaries Task Force on Trends in Retirement Income 
Security 1998). 


However, the health needs of current and future 
retirees have received substantially less attention, even 
though the Medicare Part A Trust Fund is projected 
insolvent in 2015 and there are no generally accessible 
public programs that cover long-term-care costs. This 
reduced attention may be due to a general lack of aware- 
ness of exactly what acute and long-term-care services 
Medicare and Medicaid cover and the greater difficulty 
in projecting health care costs both at the population and 
at the individual level. 


Medicare is a health insurance program that is gener- 
ally accessible to the public, but it was designed prima- 
rily to meet the acute health care costs of the elderly, not 
their long-term-care costs. Medicaid is a welfare pro- 
gram that covers long-term-care costs, but these benefits 
are accessible only to persons who can demonstrate per- 
sonal income at or near the federal poverty level or for 
persons in nursing facilities or other institutions who 
can demonstrate assets and income below specified 
thresholds. From a financial-planning perspective, the 
attainment of Medicaid eligibility is the worst possible 
outcome, representing a complete loss of financial inde- 
pendence. A contrary view, however, is expressed by 
Moses (1998), who argues that Medicaid-funded long- 
term care is, in fact, the program of choice for many 
Americans. 


Health care costs are difficult to predict at the popula- 
tion level because of the continuing evolution of the 
state-of-the-art of acute health care delivery and serv- 
ices. Health care costs are difficult to predict at the indi- 
vidual level because of the random nature of acute 
health events and the inability of our current models to 
predict the occurrence and timing of disability requiring 
long-term care. This contrasts with pension costs, which 
are essentially fixed, or are highly predictable, for each 
future year of life lived beyond retirement. 


Health care costs are large and will continue to 
increase. In 1999 Medicare costs were estimated to be 
69% of Social Security retirement pension costs (Board 
of Trustees of Social Security and Medicare 1999). By 
2025 Medicare costs are projected to be 80%, and by 
2050 to be 90% of Social Security retirement pension 
costs (Board of Trustees of Social Security and Medicare 


1999). Thus, we can anticipate that it will be increasingly 
difficult to push back the date of insolvency for the 
Medicare Part A Trust Fund in the period beyond 2015. 
Furthermore, these Medicare projections do not take 
account of long-term-care costs. 


The typical retiree can look forward to large expen- 
ditures for both acute and long-term care. The 
Congressional Budget Office (1996) estimated that the 
average man retiring in 1995 at age 65 had a discounted 
present value of lifetime Medicare benefits equal to 
$80,442, and the average woman had a corresponding 
value equal to $98,581. Assuming an average Medicare 
co-payment rate of 14%, these estimates imply a dis- 
counted present value of lifetime acute care costs in the 
range $93,500-114,600. The Congressional Budget 
Office provided no comparable estimates for lifetime 
long-term-care costs. However, the American Academy 
of Actuaries Committee on Long-Term Care (1998) 
estimated that the single-premium cost at age 65 for a 
typical long-term-care policy with $100 per day nursing 
home benefits, $50 per day home health care benefits, a 
90-day elimination period, and 5% compounded infla- 
tion protection would be in the range $57,000-67,000. 
The corresponding level annual premium was estimated 
as $2,900-3,200 per year, with inflation protection 
accounting for about half of the premium amount. The 
single-premium cost can serve as a ballpark estimate of 
the discounted present value of lifetime long-term-care 
costs faced by the average retiree at age 65, assuming 
that the savings generated by the insurance underwriting 
process are approximately equal to the portion of the 
premium attributable to the insurer's profits and ex- 
penses. Combining these two cost estimates, we find 
that the discounted present value of future health care 
costs for a new retiree could be in the range $150,000- 
182,000, with Medicare responsible for 50-55% of 
these costs under current law, and Medicaid potentially 
responsible for an unspecified percentage of the remain- 
ing costs. 


Good financial planning for retirement will have as a 
goal the avoidance of Medicaid eligibility and the ability 
to withstand cutbacks in the generosity of Medicare bene- 
fits as the financial constraints imposed by the impending 
insolvency of the Part A Trust Fund will likely continue to 
impact proposals for Medicare "reform" throughout the 
first few decades of the next century. The lack of a coher- 
ent national policy for dealing with the financing of long- 
term care combined with the potentially catastrophic size 
of long-term-care costs faced by some individuals means 
that it will be particularly important to deal with these con- 
tingent costs in developing financial plans for retirement. 
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At the individual level a choice will likely have to be 
made between (1) self-insuring all long-term-care costs, 
(2) purchasing private long-term-care insurance, (3) 
planning on attaining Medicaid eligibility for long-term- 
care benefits, or (4) some combination of the preceding 
options. 


These options focus attention on the question of who 
should pay for long-term care. A more fundamental ques- 
tion, however, is how much and what kinds of long-term- 
care services will, in fact, be needed. Once this question 
is answered adequately, it will be possible to address 
questions related to financing this care. The difficult part 
of this task is determining the expected amounts, types, 
and costs of future long-term-care services for individu- 
als or groups of individuals. This will require generating 
new estimates and projections that differ fundamentally 
from currently available estimates and projections. 


This paper addresses issues involved in developing 
population projections suitable for determining the 
amounts, types, and costs of future long-term-care serv- 
ices, and ancillary acute care services, for groups of indi- 
viduals. An innovative aspect of these projections will be 
that mortality, disability, and disease are represented as 
linked phenomena with changes in any one impacting 
the other two. The development of this class of projec- 
tion models is part of the author's ongoing research pro- 
gram, whose long-range goal is to provide detailed, 
realistic, and accurate projections of the future health sta- 
tus of elderly Americans, at a level of detail comparable 
to in-person assessments of health status for individual 
sample-survey respondents. Generating highly detailed 
projections means that the underlying projection model 
must accurately portray all important interactions bet- 
ween measured variables and accurately characterize the 
changes over time of measured physiological and func- 
tional-status variables in an aging population. This type 
of model building effort is best accomplished in multiple 
stages, with each stage elaborating on the modeling 
structure developed at a prior stage. 


The estimates and projections in this paper exemplify 
the first two stages of model development and provide 
baseline comparisons for further stages of model devel- 
opment. These results are of interest since they provide 
detailed characterizations of the acute and long-term-care 
status of the U.S. elderly population throughout the 
period 1995-2080. The results for the early part of this 
projection period should be reliable since it is unlikely 
that future model elaboration will have a major impact 
here. Future model elaboration will likely lead to some 
revisions for the latter parts of this projection period, and 
it is possible that those revisions could be substantial. 


This paper contains five sections: 
1. The Background section provides basic informa- 


tion on the definitions used to characterize the 
long-term-care disabled population, and the costs 
and sources of funds for long-term-care services in 
the U.S. 


2. The Data section provides basic information on the 
National Long-Term-Care Surveys, and related ad- 
ministrative data files from Medicare, that are used as 
the basis of our acute and long-term-care estimates. 


3. The Methods section describes two types of projec- 
tion methodologies: (a) a static-component health 
projection model based on population projections 
developed by the Social Security Administration for 
1995-2080; and (b) a Markov chain model used to 
develop estimates of incidence and continuance 
rates for long-term-care disability statuses, based on 
estimates from the 1984-89 NLTCS. 


4. The Results section presents the two types of projec- 
tions, with emphasis on the more detailed static- 
component projections. 


5. The Discussion section considers the implications of 
these projections for financial planning for retirement. 


Background 
Long-term care is a wide range of health and social 


services that may include adult day care, custodial care, 
home health care, hospice care, intermediate care, 
respite care, and skilled nursing care. Long-term care is 
generally necessitated by the development of chronic 
disability, which may result from a variety of medical 
conditions such as cancer, heart disease, chronic lung 
disease, arthritis, osteoporosis, stroke, Parkinson's dis- 
ease, AIDS, Alzheimer' s disease, and other diseases and 
medical conditions. Long-term care does not generally 
include short-stay hospital care. 


In contrast, acute health care generally refers to 
skilled, medically necessary care provided by medical 
and nursing professionals for conditions of relatively 
short duration that have a specific and foreseeable end. 
Acute care is typically associated with medically unsta- 
ble conditions, with the primary goal being to restore the 
patient to a stable state that may, or may not, involve a 
cure for the underlying medical condition. The chronic- 
ity of the underlying medical condition and the relative 
stability of the patient distinguishes long-term care from 
acute care. 


There are many classification systems for describing 
people in need of long-term-care services, but the most 
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important is the system introduced by the Health 
Insurance Portability and Accountability Act of 1996 
(HIPAA). HIPAA focuses primarily on severely dis- 
abled persons with activity of daily living (ADL; Katz 
and Akpom 1976) limitations, but it also introduced spe- 
cific criteria for dealing with cognitive impairments that 
are not associated with ADL limitations. HIPAA pro- 
vides favorable tax treatment for certain types of long- 
term-care insurance policies under which a licensed 
health care practitioner certifies the policyholder will 
need assistance for at least 90 days. Specifically, under 
HIPAA's definitions for tax-qualified long-term-care 
insurance, a policyholder is eligible for long-term-care 
insurance benefits only if a licensed health care practi- 
tioner certifies that the individual satisfies one of three 
criteria (triggers): 
1. ADL Trigger--the individual is unable to perform 


without "substantial assistance" from another indi- 
vidual at least two out of six ADLs (bathing, dress- 
ing, toileting, transferring, continence, and eating) 
for at least 90 days because of a loss of functional 
capacity, or 


2. Similar Level Trigger--the individual has a level of 
disability similar to the level in the ADL Trigger, or 


3. Cognitive Impairment Trigger--the individual 
requires "substantial supervision" to protect him or 
herself from threats to health and safety because of 
"severe cognitive impairment." 


HIPAA permits but does not require a long-term-care 
insurer to use any subset of the three benefit triggers in 
determining a given policyholder's eligibility for long- 
term-care benefits. Persons satisfying any one of the three 
triggers are defined as "chronically ill individuals" by 
HIPAA. Furthermore, HIPAA includes references to the 
NAIC Long-Term-Care Insurance Model Act, which 
defines "long-term-care insurance" as any insurance pol- 
icy or rider designed to provide coverage for at least 12 
consecutive months for each covered person on an 
expense incurred, indemnity, prepaid, or other basis. 
Chronicity is an integral part of the eligibility definition: 
HIPAA clearly excludes acute care needs from the bene- 
fit triggers of qualified long-term-care insurance policies. 


HIPAA's ADL Trigger specifies six ADLs, but 
HIPAA allows insurers to delete one of these; that is, the 
ADL Trigger may be interpreted as requiring limitations 
in two of five ADLs as the operative benefit qualifier. 
The HIPAA ADL trigger does not count ADLs whose 
limitations can be appropriately resolved by the use of 
special equipment such as wheelchairs, walkers, canes, 
crutches, handrails, ramps, bed lifts, elevators, bed pans, 
portable toilets, special underwear, catheters, or similar 


devices. This differs from the NLTCS ADL Trigger, 
which recognizes such limitations. 


HIPAA does not specifically mention instrumental 
activities of daily living (IADLs; for example, house- 
work, laundry, cooking, grocery shopping, outside 
mobility, travel, money management, taking medica- 
tions, and telephoning; see Lawton and Brody 1969) in 
defining long-term-care benefit triggers, but it is likely 
that persons who are so severely impaired that they sat- 
isfy the cognitive impairment trigger would have diffi- 
culty with at least some IADLs. Certain combinations of 
ADLs and IADLs might also satisfy the Similar Level 
Trigger, and the IRS has requested comments on the 
types of disability that should be included under the 
Similar Level Trigger (Internal Revenue Service 1997; 
Kassner and Jackson 1998). 


The private long-term-care insurance market is small 
but is growing rapidly. The Health Insurance Association 
of America (Coronel t998, p. 13) reports that the cumu- 
lative number of long-term-care policies sold increased 
from 815,000 in 1988 to 4.96 million in 1996. With 
recent sales growth at 14% per year, this projects to about 
6.5 million long-term-care policies sold by 1998. 


The American Academy of Actuaries Committee on 
Long-Term Care (1998) estimated that over 3.5 million 
long-term-care policies continue in-force, with more 
than 60% owned by the elderly. Equivalently, about 
6-7% of the 34 million elderly currently own long-term- 
care policies. 


Although long-term-care costs have been increasing 
rapidly, there is no simple way to measure these increases 
because no one source tracks all costs. Perhaps the most 
accessible data source for historical trends is the National 
Health Accounts (NHA). Under the definitions used in 
the NHA, long-term-care expenditures include care 
received through freestanding nursing homes and home 
health agencies (Levit et al. 1996, p. 188). However, 
these costs include only about 90% of actual long-term- 
care expenditures and do not include certain long-term- 
care expenditures made by Medicaid, nor do they 
account for long-term care provided without charge by 
family members. In addition, because these costs repre- 
sent payments to providers of long-term-care services, 
one cannot readily partition these costs between subacute 
and long-term-care patients. Long-term-care cost esti- 
mates derived from the NHA are displayed in Figure 1 
for 1960-95 (in constant 1995 dollars). Long-term-care 
costs have doubled during each decade since 1970, 
reaching an annual level of $106.5 billion in 1995, con- 
sisting of $28.6 billion for home health care and $77.9 
billion for nursing home care. The growth from 1990 to 
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FIGURE 1 
L T C  EXPENDITURES, 1960-95, IN CONSTANT 1995 DOLLARS 
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price index (CPI-U; Bureau of Labor Statistics, U.S. Department of  Labor) for 1995 to the annual average consumer 
price index for the reference year. 


1995 was primarily in home health care (+90.7%), not 
nursing home care (+33.4%). 


The sources and relative distributions of funds for long- 
term care in the 1995 NHA are displayed in Figure 2. 
Public funds pay for 57.4% of long-term-care services, 
private funds 42.6%. Medicaid is the largest public source 
(37.9%); Medicare is second (17.8%). Out-of-pocket pay- 
ments are the largest private source (32.5%); private 
health insurance is second (5.5%). Clearly, Medicaid and 
private out-of-pocket funds pay for most long-term care, 
Medicare ranks third, and private long-term-care insur- 
ance ranks a distant fourth. 


Two programs are particularly relevant to our analy- 
sis: Medicare and Medicaid. Most Americans are aware 
of these programs, but there is a general lack of infor- 
mation about how they are financed and what types of 
long-term-care services are covered. Many are surprised 
to learn that Medicare is an acute care program that was 
never intended to cover long-term-care costs. 


Welch et al. (1996) argued, however, that Medicare's 
home health care visits are used primarily to provide 


FIGURE 2 
1995 DISTRIBUTION OF L T C  EXPENDITURES 
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long-term care. Sixty-one percent of Medicare-covered 
home health care visits in 1993 were to enrollees who 
received home health care for six months or more. 
Medicare's home health agency (HHA) program has 
grown rapidly: from $1.9 billion in 1988 to $15.4 billion 
in 1995 (HCFA 1997, Table 46). The Congressional 
Budget Office (1997) projected continued growth for this 
program with expenditures of $43 billion in 2007, assum- 
ing a growth rate above 10% through 2002 and near 8% 
thereafter. The Balanced Budget Act of 1997 imple- 
mented a series of controls to curb this growth and shifted 
the financing of a significant amount of home health care 
from Part A to Part B of the Medicare program (Levit 
et al. 1998). These changes affect home health services 
that do not follow a hospital or skilled nursing facility 
stay, services that are more clearly identifiable as long- 
term-care services. The rapid growth of the Medicare 
home health care program underscores the difficulty in 
delineating acute and long-term-care services, especially 
given the higher than average acute care needs of long- 
term-care recipients. 


In contrast with Medicare, the Medicaid program was 
designed to cover costs of institutional long-term-care 
services for qualified individuals. In 1996 Medicaid paid 
for 48% of nursing home care costs (Levit et al. 1997). In 
addition, a broad range of home and community-based 
(HCB) long-term-care services is covered through the 
standard Medicaid home health and personal care pro- 
grams or through the innovative Medicaid state waiver 
programs. In 1996 Medicaid paid about $10.5 billion for 
HCB long-term-care services (Kassner and Tucker 1998). 


Eligibility for Medicaid HCB long-term-care services 
is generally tied to the income levels for the federally 
funded Supplemental Security Income (SSI) Program 
(for example, for individuals, $494 per month income 
and $2,000 in countable assets; Kassner and Tucker 
1998). Because of the much higher costs of institution- 
alized nursing home care, eligibility for Medicaid nurs- 
ing home benefits is more lenient. However, these costs 
are so expensive that about 40% of patients admitted to 
nursing homes are eligible for Medicaid assistance at 
the time of admission; and about 30% of those who enter 
as private-pay patients convert to Medicaid-pay status 
during their stay (Wiener, Sullivan, and Skaggs 1996). 
Thus, there is a tremendous disincentive for persons with 
low or moderate income levels to establish adequate 
financial resources to cover their long-term-care needs. 
Instead, there is a significant incentive for many people to 
rely on the high probability of Medicaid eligibility (Moses 
1998). For many Americans, the Medicaid program has 
become a de facto form of long-term-care insurance. 


The National Academy on Aging (1997) estimated that 
12.8 million Americans needed long-term care in 1997. 
The age breakdown of these estimates, however, shows 
that most persons who need long-term care are elderly, 
although a significant number of nonelderly are also in 
need: 
1. Direct stratification of the 12.8-million estimate by 


age yields 420,000 children aged 0-17 years (3%); 
5.09 million adults aged 18-64 years (40%); and 7.33 
million adults aged 65+ years (57%). 


2. Calculation of the fraction of the total population in 
each age group in need of long-term care, using U.S. 
Census Bureau population projections for 1995 (Day 
1996) to estimate the at-risk population, yields preva- 
lence rates of 0.6%, 3.2%, and 22%, respectively, for 
ages 0-17, 18-64, and 65+. 


Thus, the elderly are at a risk level seven times larger 
than that of the working-age population. This is impor- 
tant for retirement planning because it implies that most 
of the disabled elderly were able-bodied during their 
working years. Thus, their disability and their need for 
long-term care represents a loss of functional capacity 
during their retirement years. 


The elderly population's long-term-care needs 
increase dramatically with age, but the situation has 
been improving over time (Manton, Corder, and Stallard 
1997a). This is shown in Figure 3, where the long-term- 
care prevalence rates for 1984 and 1994 are displayed 
by age and severity of disability. The rates are age- and 
sex-standardized to the 1995 U.S. population using tab- 
ulation methods described below. The figure shows the 
overall prevalence of long-term-care disability is com- 
posed of a relatively low rate for age 65-74 (12-14%), 
an intermediate rate for age 75-84 (27-31%), and a high 
rate for age 85+ (60-67%). The age increase is even 
steeper for very severe long-term-care disability (defined 
as institutional or 3+ ADLs), rising from about 3% at 
age 65-74 to over 32% at age 85+. The steepest age 
increase is for institutionalization, rising from under 2% 
at age 65-74 to over 22% at age 85+. In each case the 
1994 rate is lower than the 1984 rate. 


Data 
The National Long-Term-Care Surveys (NLTCS) are a 


series of four related surveys conducted in 1982, 1984, 
1989, and 1994; another edition of the survey is scheduled 
for 1999. The NLTCS was designed to examine health 
problems, functional limitations, disability, and use of 
long-term care among the elderly (age 65+) at multiple 
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LTC STATUS BY YEAR, AGE, AND SEVERITY 
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points in time. Disability includes IADL and ADL limita- 
tions, institutionalization, and cognitive impairment. 


The surveys employ a nationally representative longi- 
tudinal design with cross-sectional replenishment at age 
65-69. This design enhances the overall usefulness of 
the surveys by permitting both longitudinal and cross- 
sectional analyses. Both types of analyses are presented 
in this paper. Cross-sectional analysis of the 1994 
NLTCS is used to develop static-component projections 
of the acute and long-term-care needs of the U.S. elderly 
population throughout the period 1995-2080. Trends 
are introduced into these projections by consideration of 
the sequential cross-sectional analyses of the 1984 and 
1994 NLTCS underlying the presentation in Figure 3. 
Longitudinal analysis is used to evaluate health state 
transitions between the 1984 and 1989 waves of the 
NLTCS, and to generate long-term-care incidence and 
continuance tables based on a Markov chain model. 


Sampling Methods 
For the 1982 NLTCS approximately 36,000 elderly 


Medicare enrollees aged 65 and over were selected for 


initial assessment and future follow-up. Approximately 
6,000 were disabled in the community, and 2,000 were 
institutionalized. All participants were screened to 
assess their ability to perform nine IADLs and seven 
ADLs without help. Those disabled and living in the 
community were given detailed interviews to assess 
their functional state and the nature of care received. 
Those disabled and living in institutions (nursing 
homes or similar facilities with three or more beds that 
provide nursing care and personal care) were not inter- 
viewed in 1982, but they were interviewed in all subse- 
quent surveys. 


The 1984 NLTCS was actually the first edition 
to employ a longitudinal design with "cross-sectional 
replenishment." This means that the 1984 NLTCS is a 
longitudinal follow-up of the population sampled in 
1982. However, because it was recognized that a pure lon- 
gitudinal design would not sample persons who had 
turned age 65 in the interim and, hence, would not provide 
a complete nationally representative cross-sectional sam- 
ple of all U.S. elderly aged 65 years and older, the design 
was modified to include such persons in an additional 
sample component, the "cross-sectional replenishment." 
This was accomplished by designating a sample of 
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approximately 5,000 people aged 63-64 in 1982 as new 
entrants to the sample group. This group, together with a 
45% subsample of the nondisabled sample in 1982, was 
screened to assess their ability to perform nine IADLs and 
seven ADLs without help. Those found to be disabled or 
institutionalized in 1984 and those disabled or institution- 
alized in 1982 were given detailed interviews to assess 
their functional state and the nature of care received. The 
sampling and interviewing techniques used in 1984 were 
similarly employed in 1989 and 1994. 


An important design feature of the NLTCS is the rel- 
atively large sample size at age 85 and older, a popula- 
tion group that often is only sparsely represented in 
general population surveys. The NLTCS had over 2,400 
people aged 85+ and over 825 people aged 90+ in each 
of the four surveys. In addition, the 1994 NLTCS had a 
supplementary sample of 538 people aged 95+, enhanc- 
ing its suitability for cross-sectional rate estimation at 
the oldest old-ages. 


Individual records in the NLTCS are linked to 
Medicare expenditure/reimbursement records main- 
tained by the Health Care Financing Administration 
(HCFA). Currently, Medicare records have been linked 
to the NLTCS for the period 1982-95. The Medicare 
data for 1984 and later years contain information on 
DRGs (Diagnosis Related Groups) for hospital episodes, 
and also ICD-9-CMs (International Classification of 
Diseases-9th Revision-Clinical Modification) for hospi- 
tal, SNF (Skilled Nursing Facility), and HHA (Home 
Health Agency) episodes. The linkage of the NLTCS data 
files to the Medicare data system also makes it possible to 
determine the fact of death, as well as the exact date of 
death, for NLTCS respondents who died in the period 
1982-95. 


The linked Medicare data will be updated to reflect the 
most recently available information during the sample 
case selection process for the 1999 NLTCS. At that time 
the NLTCS data will be linked to HCFA's "Denominator 
Files," which contain enrollment information for prepaid 
capitated plans. Currently, such information is unavail- 
able, making it necessary to use ad hoc adjustments to 
the Medicare expenditure/reimbursement data to account 
for such enrollment. 


Medicare cost estimates for calendar year 1995 were 
derived from tabulations of Medicare program payment 
records for the one-year period following the 1994 
NLTCS. Long-term-care cost estimates for home and 
community-based care, as well as institutional care, 
were derived from expenditure data within the 1994 
NLTCS. Because the NLTCS survey operations were 
conducted during August-October 1994, the long-term- 


care costs were adjusted upward 3.76% to reflect the 
medical care component of the CPI through mid-1995. 


Classification Methods 
The NLTCS classifies long-term-care recipients 


according to whether a person is resident in an institution 
or in a community setting. The latter are further classified 
according to the number of basic ADLs for which help is 
required or, if none, according to the number of more 
complex IADLs for which help is required. At least one of 
these activity-limitations must last or be expected to last 
90 days or longer in order for the person to be classified 
as long-term-care disabled in the NLTCS screening inter- 
view. Once a community resident is classified as disabled 
in a screening interview, that person receives the NLTCS 
detailed interview during that survey and all future sur- 
veys. Institutional residents receive a modified version of 
the NLTCS detailed interview that assesses limitations on 
basic ADLs and cognitive impairment. Once a person is 
classified as an institutional resident, that person is sched- 
uled for a detailed interview (community or institutional 
form, as appropriate) during all future surveys. 


Seven basic ADLs are measured in the NLTCS: 
bathing, dressing, toileting, transferring, eating, conti- 
nence, and inside mobility. Limitations in ADLs typi- 
cally include both the use of special equipment and the 
assistance of another human being in performing des- 
ignated activities. 


Nine IADLs are measured in the NLTCS: light 
housework, laundry, cooking, grocery shopping, outside 
mobility, travel, money management, taking medica- 
tions, and telephoning. Limitations in IADLs generally 
include only the assistance of another human being in 
performing designated activities. Two IADLs, outside 
mobility and telephoning, are based on extended defini- 
tions of limitations that include the use of special equip- 
ment. In all cases, IADL limitations must be due to a 
disability or health problem in order to be recognized by 
the NLTCS. The ADL questions in the NLTCS screen- 
ing interview probe limitations in both inside and out- 
side mobility, but the questions in the NLTCS detailed 
community interview treat outside mobility as an IADL, 
not as a basic ADL. 


There are several subtle, but important, differences 
between the NLTCS definitions for ADL triggers and 
the definitions used in HIPAA. Tabulations from the 
NLTCS typically delete continence from the basic ADL 
list because continence is queried as part of the toileting 
items (see Manton et al. 1997a). Thus, there is no specific 
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continence trigger in the NLTCS. HIPAA restores conti- 
nence, but deletes inside mobility, in defining its ADL 
list; HIPAA also allows insurers to delete one of the 
remaining six ADLs. The NLTCS's ADL triggers count 
ADLs whose limitations can be resolved by the use of 
special equipment without the use of personal assis- 
tance; HIPAA excludes such cases. 


The NLTCS tabulations in this paper use the HIPAA 
definitions for ADL Triggers. This is accomplished by 
separating the continence questions from the toileting 
questions, by moving inside mobility to the IADL list, 
and by separately recording those ADLs for which special 
equipment is used to resolve the respondent's limitations. 


The questions in the NLTCS allow one to generate 
for each ADL a hierarchy of the level of ADL disability: 
0. Performs the ADL independently 
1. Needs help, but does not get help, with the ADL 
2. Performs the ADL with special equipment 
3. Gets standby help, no special equipment 
4. Gets standby help, also uses special equipment 
5. Gets active help, no special equipment 
6. Gets active help, also uses special equipment 
7. Unable to perform the ADL. 


This hierarchy was applied to each of the six ADLs, 
generating a classification of ADL disability ranging 
from no deficiency to total inability to perform the ADL. 


The definition here of cognitive impairment is based 
on the error score (CI score) on the Short Portable 
Mental Status Questionnaire (SPMSQ; Pfeiffer 1975). 
For those who took the ten-item test, scores of three or 
four errors were classified as "mild CI," and five or 
more errors as "moderate/severe CI." In addition, if the 
interviewer was unable to talk directly to the sampled 
person because the person had Alzheimer's disease or 
any other form of dementia, then that person was classi- 
fied as having severe cognitive impairment (CI score = 
100). This accounted for approximately 30% of persons 
classified as having any level of cognitive impairment in 
this sample, and approximately 45% of persons having 
moderate/severe CI. 


Tabulation Rules 


The NLTCS data were tabulated by age (five-year 
age groups: 65-69, 70--74 . . . . .  95+), gender, and dis- 
ability status. Disability status was tabulated with either 
five or six categories using the classification methods 
for the NLTCS described above. 


The five-category tabulations were based on the fol- 
lowing groups: 


1. Nondisabled 
2. Disabled with no ADL limitations 
3. One ADL limitation 
4. Two ADL limitations 
5. Three or more ADL limitations. 


Each NLTCS respondent was uniquely assigned to 
one of these five groups. Groups 2-5 collectively form 
the disabled subpopulation. Initial assignment to these 
groups was based on the respondent's satisfying any of 
the following criteria: 
1. Institutionalization 
2. Any ADL limitation classified in the range 1-7 on 


the ADL hierarchy defined above (that is, needs 
help, uses special equipment, gets help from another 
person, or unable to perform the activity), applied to 
the six HIPAA ADLs and inside mobility 


3. Any IADL limitation satisfying the NLTCS IADL 
trigger 


4. Any cognitive impairment (CI score indicating three 
or more errors on the SPMSQ). 


Following this initial assignment, an assessment was 
made of the number of HIPAA ADLs with limitations 
classified in the range 3-7 (that is, gets help from 
another person, or unable to perform the activity) on the 
ADL hierarchy defined above. This count was then used 
to subclassify the disabled population into one of the 
four disabled groups (2-5). Persons who were not clas- 
sified as disabled were assigned to group 1 (that is, non- 
disabled). 


The six-category tabulations were based on the fol- 
lowing groups: 
1. Community nondisabled 
2. Community disabled with no ADL limitations 
3. Community resident with 1 ADL limitation 
4. Community resident with 2 ADL limitations 
5. Community resident with 3+ ADL limitations 
6. Institutional resident. 


Each NLTCS respondent was uniquely assigned to 
one of these six groups. Groups 2-6 collectively form 
the disabled subpopulation. Initial assignment to these 
groups was based on the respondent's satisfying the four 
criteria indicated above, the difference being that insti- 
tutionalized persons were all classified into group 6. 
Thus, the disability levels represented by groups 2-5 are 
the same as in the five-category tabulations, but the 
groups include only disabled community residents. 


Six-category tabulations were needed to deal with 
differences between the community and institutional 
interviews in the NLTCS. Significantly greater detail 
on health and functional limitations was provided by 
the community interview, and it was necessary to 
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exclude institutionalized respondents in processing 
these measures. The six-category tabulations allowed 
this to be done. 


Methods 


Static Component Projections 
The static component projection methodology is the 


simplest method for projecting detailed population char- 
acteristics. The method comprises two stages: 
1. One must locate or construct a general population pro- 


jection with sufficient detail to support the calculations 
in the second stage. This may involve stratification of 
the projected population by age and gender but also 
may involve additional stratification by marital status, 
education, income level, race and ethnic characteris- 
tics, or geographic region. Population projections of 
this type are routinely prepared by agencies of the fed- 
eral government such as the U.S. Bureau of the Census 
(for example, Day 1996) or the Social Security 
Administration (for example, Bell 1997). 


2. One must locate or develop estimates of the frac- 
tions of each subpopulation included in the first- 
stage projection that satisfy the criteria used to 
define the characteristics to be projected to future 
years. Typically, these estimates are made at the 
beginning of the population projection interval, and 
the fractions are assumed to be constant throughout 
the entire projection interval. Alternatively, trends 
can be estimated for the fractions, and those trends 
can be assumed to apply throughout part of or all of 
the projection interval. 


Because the static component method introduces the 
detailed population characteristics at the second stage, 
there is no possibility that these characteristics can 
impact the population projections produced at the first 
stage. In other words the first-stage projections are 
assumed to be independent of the characteristics consid- 
ered at the second stage. It is this independence assump- 
tion that accounts for the simplicity and widespread 
applicability of the method. Indeed, the independence 
assumption allows various federal agencies to generate 
population projections without consideration of the spe- 
cific uses to which they will be put. 


Although the independence assumption facilitates the 
generation of detailed population forecasts under the 
static component method, it is not clear that the inde- 
pendence assumption is always appropriate to use. For 
example, in its annual report to Congress the Board of 


Trustees of Social Security and Medicare uses popula- 
tion projections from its Social Security report as the 
starting point for its static component projections of 
Medicare income and expenditures. The Social Security 
population projections are based on specific assump- 
tions about rates of decline in death rates for ten disease 
categories, but the Medicare projections take no explicit 
account of these assumptions--even though they 
strongly imply continuing improved health for all age 
groups served by Medicare. In this case it is clear that 
the methods used for projecting the size and health care 
costs of the U.S. elderly population are based on inde- 
pendent analyses of mortality and health care data. 


One could argue that the simplicity of the static com- 
ponent projection method justifies its usage as a base- 
line method, even if the independence assumption is 
wrong or, more importantly, does not provide a reason- 
ably good approximation. Alternatively, if one wished 
to evaluate the impact of health characteristics on popu- 
lation projections using more elaborate models that take 
account of various types of dependencies, then the static 
component projection would provide an appropriate 
basis for comparison. 


In this application the first-stage population projection 
is the most recent Social Security area population projec- 
tion available from the Social Security Administration 
(Bell 1997). This is based on a modification of the stan- 
dard cohort-component projection method, with the 
modification introduced to ensure consistent estimates of 
marital status for men and women. The cohort compo- 
nent projection method is described by Day (1996) and 
involves a procedure in which a vector of age- and sex- 
structured population counts for a given year is updated 
for births, deaths, and net migration to produce a corre- 
sponding population vector for the following year. This 
procedure is repeated for each year in the projection 
interval, and the accumulated counts are recorded and 
made available to projection users. 


Mathematically the update equation for the cohort 
component projection method can be represented as 


L,+, = L , .  P,+~ + m,+, ,  (1) 


where L t is a row vector of age- and sex-structured pop- 
ulation counts for year t, Pm is the one-step projection 
matrix, Mt÷l is a row vector of age- and sex-structured 
net migration counts for year t+l, and L,+~ is the updated 
population vector at year t+l. In this formulation migra- 
tion is treated as an exogenous factor. 


In this application the second stage takes the popula- 
tion vector L t a s  given and multiplicatively applies the 
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disability and health service utilization rates estimated 
from the NLTCS to the elements of that population vec- 
tor for each year in the interval 1995-2080. As with other 
projections considered, this assumes that the size and 
composition of the future U.S. population is independent 
of their disability and health service utilization parame- 
ters. In fact, this is unlikely to be true, but the computation 
of these static component projections is nonetheless 
informative. The generation of more detailed population 
projections that take account of interactions between 
morbidity, mortality, and disability will be the subject of 
future reports. 


Markov Chain Models 
A Markov chain model is the simplest method for 


projecting population characteristics that accounts for 
interactions between morbidity, mortality, and disabil- 
ity. This does not mean that this type of model is sim- 
ple, only that it is simpler than other alternatives. In 
fact, a fully specified Markov chain model, with time- 
varying transition rates, designed to yield detailed, 
accurate, and realistic population projections through- 
out the interval 1995-2080 would need to be signifi- 
cantly more complex than the Markov chain model 
considered here--especially if the model transition 
rates were stratified to reflect effects of marital status, 
education, income level, race and ethnic characteristics, 
or geographic region. 


We consider a simple Markov chain model designed to 
generate HCB long-term-care incidence and continuance 
rates for the U.S. elderly population consistent with the 
benefit eligibility triggers established by HIPAA. Ideally, 
to accomplish this goal one would obtain counts of occur- 
rences and exposures and use standard rate-estimation 
methods to compute the associated incidence and con- 
tinuance tables. Unfortunately, with currently available 
data this approach is not feasible. The problem is that 
there is no nationally representative survey of this pop- 
ulation that provides this information. The NLTCS, 
which targets this population, provides information on 
disability statuses at the time of each survey but does not 
record what happens to disability statuses in the time 
interval between the surveys. 


One solution is to use a Markov chain model based on 
an underlying continuous-time discrete-state Markov 
process. This type of model employs a conditional (or 
local) independence assumption for the transition prob- 
abilities from each initial disability state (that is, the 
"states" of the Markov chain) to the disability states 


observed at the follow-up assessment. For many obser- 
vation plans this may be unrealistic. Therefore, in spec- 
ifying a Markov chain model it is important to define the 
disability states so that the local independence assump- 
tion is reasonably plausible. 


Following the procedures described in the Society 
of Actuaries Long-Term-Care Experience Committee 
Report (Stallard and Yee 1999), we employ a Markov 
chain model to estimate a complete set of long-term- 
care disability state transitions between the 1984 and 
1989 NLTCS. Further analyses of the corresponding dis- 
ability state transitions between the 1989 and 1994 
NLTCS, and between the 1994 and 1999 NLTCS, are 
planned. These analyses will establish temporal trends in 
the transition parameters as a basis for a fully specified 
set of population projections based on a time-varying 
Markov chain model. 


Five disability states are defined for the model in this 
paper: 
1. Active (1) 
2. Mild disability (2-3) 
3. HCB long-term care (4-5) 
4. Institutional long-term care (6) 
5. Dead. 


The numbers in parentheses refer to the groups in the 
six-category tabulations defined in the Data section. The 
five states form a hierarchy from the lowest level of dis- 
ability (that is, active or nondisabled) up to the highest 
levels of disability (that is, institutionalization, followed 
by death). The first three gradations of disability refer 
only to community residents. The incidence and contin- 
uance tables refer to the transitions into and persistence 
in the third disability state, HCB long-term care. 


With a Markov chain model for a five-year observa- 
tion interval, we can compute monthly transition rates 
using the 60th root of the five-year transition matrix. 
This assumes that monthly transition rates are constant 
over the five-year interval. More precisely, the transition 
rates are assumed to be constant over each set of five 
years of age, using attained age at the start of the five- 
year observation interval to define the sets of five-year 
age groups. These assumptions allow us to link data for 
age groups defined by five-year categories (for example, 
age 65-69) to the data for the same group five years 
later (for example, at age 70-74). In this case another 
matrix would link data for the group initially aged 
70-74 to the data for the same group five years later at 
age 75-79. Similar matrices can be generated for suc- 
cessive five-year age groups up to age 100-104. In addi- 
tion, because 65 is the youngest age represented in the 
NLTCS, a special matrix was defined for persons aged 
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65 that contained their observed transitions over the 
five-year follow-up interval. Each of these nine matrices 
can be processed independently to compute monthly 
transition rates. 


A monthly transition matrix was calculated using the 
60th root of each five-year transition matrix. The result- 
ing rates were assumed to apply exactly to the single 
month centered at the midpoint (that is, exact ages 68, 
70, 75, 80, 85, 90, 95, 100, and 105 years) of the age and 
time intervals used to define the transitions. Once the 
monthly matrices were obtained, linear extrapolations 
(for ages 65-68) or interpolations between the estimates 
were used to generate sets of monthly matrices for all 
months from age 65 to 104. Transition rates for months 
above age 104 were held constant at the age-104 values. 


The fundamental relationship between the observed 
five-year transition probability matrix and the estimated 
one-month transition probability matrix is 


~ = [I t+29.5] , (2) 


which states that the five-year matrix is the 60th power 
of the one-month matrix centered at the midpoint (30th 
month) of the five-year period. We can solve this equa- 
tion for the corresponding one-month matrix, using 


i P~ = [60 P~-295] 1/6°. (3) 


One has to be careful, however, in using Equation 3, or 
Equation 5 below, because these equations require an 
iterative solution that is sometimes subject to numerical 
failure (Singer and Spilerman 1976). 


The general process governing the Markov chain 
model is defined by 


lt+j = l~ • lPt ,  ( 4 )  


where It is a row vector of initial state counts at the start 
of the one-month interval indexed by t. The transition 
hazard-rate matrix is related by a logarithmic transfor- 
mation to the transition probability matrix. Hence, 


,H, = ln(t P,). (5) 


The natural logarithm in Equation 5 is evaluated 
using a matrix form of the standard Taylor series expan- 
sion. A similar application of the Taylor series expan- 
sion is used to define the matrix exponential 
transformation. Hence, the inverse transformation is 


1P~ = exp(~ Ht). (6) 


The general solution to Equation 5 yields all 0-values 
in row 5 of the transition hazard-rate matrix IHt. Equation 
4 is parameterized to represent a survival process by set- 
ting row 5 of the transition probability matrix 1Pt to 0. In 
this case It5 records the deaths in the interval (t - 1, t). 


The methods for generating incidence and continu- 
ance tables are similar. In each case the appropriate rows 
of the transition hazard-rate and probability matrices are 
set to zeroes and an appropriate multistate life table con- 
structed (for details, see Stallard and Yee 1999). 


Results 


Static Component Projections 
Disability Projections 


The first stage of the static component projection 
method uses the intermediate alternative population pro- 
jection for 1995-2080 prepared by the Social Security 
Administration for use by the Board of Trustees of Social 
Security and Medicare (Bell 1997). The projection for 
U.S. elderly men and women is summarized in Table 1. 


In 1995 there were 34 million elderly Americans aged 
65 years or older, composed of 20 million women and 
14 million men. These numbers are projected to double 
over the 40-year period 1995-2035 and to rise at a 
slower pace thereafter. Male life expectancy at age 65 is 
projected to increase from 15.6 to 19.0 years, and 
female life expectancy from 19.0 to 22.5 years, over the 
projection interval. The Board of Trustees identified this 
as their preferred projection, making it appropriate for 
use as the baseline projection in our analyses. 


Nonetheless, accepting the Board of Trustees' pre- 
ferred projection as our baseline is not without risk. 
Based on the analyses of Lee and Carter (1992), Carter 
and Lee (1992), and Lee and Tuljapurkar (1994), it is 
more likely that this projection errs on the low side than 
on the high side, especially with respect to the number of 
elderly persons surviving in the more distant future. Lee 
and Carter (1992) argued that their projection methodol- 
ogy is more appropriate because it involves an unmodi- 
fied extrapolation of age-specific death rates for the 
period 1933-87 (this period can be extended in updated 
applications), whereas the Board of Trustees employs 
ultimate rates of decline substantially lower than the his- 
toric trends. Lee and Carter (1992, Table 4) provided 
death rate projections for the period 1990-2065 for both 
sexes combined in which the death rate at age 65-69 
declined at a rate of 1.05% per year; age 75-79 declined 
1.18% per year; age 85-89 declined 0.96% per year; and 
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TABLE 1 
SSA POPULATION PROJECTION, 1995--2080 


Category 1995 2000 2005 2010 2015 2020 2025 2030 2035 2040 2050 2060 2070 2080 


Male 65-69 4,670 4,483 4,784 5,747 7,292 8,434 9,557 9,818 8,942 8,573 9,475 10 ,390  9 , 8 8 6  10,365 
Male 70-74 3,949 3,992 3,861 4,149 5,006 6,370 7,385 8,392 8,644 7,900 7,695 8,885 8,937 9,080 
Male 75-79 2,699 3,104 3,168 3,088 3,344 4,058 5,191 6,042 6,895 7,131 6,321 7,094 7,871 7,583 
Male 80--84 1,601 1,842 2,136 2,199 2,160 2,365 2,899 3,743 4,387 5,042 4,858 4,855 5,717 5,852 
Male 85-89 751 872 1,010 1,178 1,225 1,220 1,361 1,697 2,224 2,635 3,220 2,957 3,452 3,946 
Male 90-94 246 292 341 396 466 497 507 581 743 996 1,423 1,451 1,543 1,909 
Male 95+ 60 69 81 94 111 135 153 164 195 256 451 623 646 816 


Female 65---69 5,435 5,109 5,371 6,381 8,004 9 , 1 7 6  10,257 10,451 9,520 9,090 9,906 10,808 10,217 10,662 
Female 70-74 5,019 4,967 4,677 4,919 5,843 7,334 8,417 9,422 9,615 8,779 8,401 9,614 9,604 9,690 
Female 75-79 3 , 9 3 0  4,342 4,311 4,069 4,292 5 , 1 1 3  6,434 7,400 8,305 8,496 7,461 8,205 9,013 8,588 
Female 80-84 2,885 3,098 3,448 3,441 3,263 3 , 4 6 6  4,155 5,257 6,071 6,843 6,471 6,292 7,286 7,360 
Female 85---89 1,755 1,934 2,104 2,363 2,379 2,279 2,453 2,974 3,801 4,420 5,193 4,667 5,266 5,897 
Female 90-94 767 884 992 1,089 1,241 1,272 1,242 1,367 1,691 2,200 2,984 2,940 2,991 3,588 
Female 95+ 255 293 342 387 434 511 555 572 646 815 1,351 1,787 1,805 2,157 


Male 13,976 14 ,654 15,381 16,851 19,604 23 ,079 27 ,053 30 ,437  32 ,030  32 ,533 33 ,443 36 ,255 38 ,052  39,551 
Female 20,046 20 ,627  21 ,245 22 ,649 25 ,456  29,151 33 ,513 37 ,443  39 ,649 40 ,643  41 ,767  44 ,313  46 ,182  47,942 
Total 34,022 35,281 36 ,626  39 ,500 45,060 52 ,230 60 ,566  67,880 71 ,679 73 ,176  75 ,210  80 ,568  84 ,234  87,493 


Source: Bell (1997). 







TABLE 2 


DISABILITY STATUS PROJECTIONS, 1 9 9 5 - 2 0 8 0  


Constant Disability Rates 


Category 1995 2000 2005 2010 2015 2020 2025 2030 2035 2040 2050 2060 2070 2080 


Male 13,976 1 4 , 6 5 4  15,381 16 ,851  1 9 , 6 0 4  2 3 , 0 7 9  2 7 , 0 5 3  3 0 , 4 3 7  32,030 3 2 , 5 3 3  3 3 , 4 4 3  3 6 , 2 5 5  38,052 39,551 
Female 20,046 2 0 , 6 2 7  21 ,245  2 2 , 6 4 9  2 5 , 4 5 6  29 , 151  3 3 , 5 1 3  3 7 , 4 4 3  3 9 , 6 4 9  40,643 41,767 44,3 i 3 46,182 47,942 
Ages 65-74 19,073 18 ,551  18 ,693  2 1 , 1 9 6  2 6 , 1 4 5  31,314 35,616 3 8 , 0 8 3  3 6 , 7 2 1  34,342 3 5 , 4 7 7  39,697 38,644 39,797 
Ages 75--84 11,115 1 2 , 3 8 6  13 ,063  12 ,797  1 3 , 0 5 9  1 5 , 0 0 2  1 8 , 6 7 9  2 2 , 4 4 2  2 5 , 6 5 8  27,512 2 5 , 1 1 1  26,446 29,887 29,383 
Ages 85+ 3,834 4,344 4,870 5,507 5,856 5,914 6,271 7,355 9,300 1 1 , 3 2 2  1 4 , 6 2 2  1 4 , 4 2 5  1 5 , 7 0 3  18,313 
Nondisabled 2 6 , 5 3 3  27,224 2 8 , 0 4 9  3 0 , 3 4 7  3 5 , 0 8 7  41,109 47,822 53,200 5 5 , 1 6 3  55,165 55,578 60,085 62,254 63,833 
No ADLs 3,488 3,710 3,905 4,151 4,559 5,157 5,974 6,862 7,579 8,057 8,437 8,813 9,449 9,964 
1 ADL 995 1,068 1,135 1,204 1,301 1,450 1,668 1,931 2,176 2,365 2,543 2,647 2,853 3,052 
2 ADLs 545 588 630 668 719 798 918 1,065 1,208 1,327 1,439 1,496 1,617 1,739 
3+ ADLs 2,462 2,689 2,908 3,130 3,394 3,717 4,184 4,821 5,552 6,263 7,213 7,527 8,062 8,906 
2+ ADLs 3,007 3,278 3,537 3,798 4,113 4,515 5,102 5,886 6,760 7,589 8,652 9,022 9,679 10,645 
1+ ADLs 4,001 4,346 4,672 5,002 5,414 5,965 6,770 7,818 8,937 9,954 1 1 , 1 9 5  1 1 , 6 7 0  1 2 , 5 3 1  13,696 
0+ ADLs 7,489 8,057 8,577 9,153 9,973 11 ,121  1 2 , 7 4 4  1 4 , 6 8 0  1 6 , 5 1 6  1 8 ,0 1 1  1 9 , 6 3 2  20,483 21,980 23,660 
Total 34,022 35 ,281  3 6 , 6 2 6  39 , 500  45,060 52,230 60,566 67,880 71,679 73,176 75,210 80,568 84,234 87,493 


Declining Disability Rates (0.6% per year) 


Male 13,976 1 4 , 6 5 4  15 ,381  16 ,851  1 9 , 6 0 4  2 3 , 0 7 9  2 7 , 0 5 3  3 0 , 4 3 7  32,030 3 2 , 5 3 3  3 3 , 4 4 3  3 6 , 2 5 5  38,052 39,551 
Female 20,046 2 0 , 6 2 7  21 ,245  2 2 , 6 4 9  2 5 , 4 5 6  29 , 151  3 3 , 5 1 3  3 7 , 4 4 3  3 9 , 6 4 9  40,643 41,767 44,313 46,182 47,942 
Ages 65-74 19,073 18 ,551  18 ,693  2 1 , 1 9 6  2 6 , 1 4 5  3 1 , 3 1 4  35,616 3 8 , 0 8 3  3 6 , 7 2 1  3 4 , 3 4 2  3 5 , 4 7 7  39,697 38,644 39,797 
Ages 75---84 11,115 1 2 , 3 8 6  13 ,063  12 ,797  1 3 , 0 5 9  1 5 , 0 0 2  1 8 , 6 7 9  2 2 , 4 4 2  2 5 , 6 5 8  27,512 2 5 , 1 1 1  26,446 29,887 29,383 
Ages 85+ 3,834 4,344 4,870 5,507 5,856 5,914 6,271 7,355 9,300 1 1 , 3 2 2  1 4 , 6 2 2  1 4 , 4 2 5  1 5 , 7 0 3  18,313 
Nondisabled 2 6 , 5 3 3  2 7 , 4 6 3  2 8 , 5 5 0  31 , 137  3 6 , 2 1 8  42,662 49,927 5 5 , 9 8 9  5 8 , 6 9 7  59,438 61,110 66,716 70,238 73,307 
No ADLs 3,488 3,600 3,677 3,793 4,042 4,437 4,987 5,559 5,958 6,145 6,060 5,960 6,017 5,974 
1 ADL 995 t,037 1,069 1,100 1,153 1,247 1,393 1,565 1,711 1,804 1,826 1,790 1,816 1,830 
2 ADLs 545 571 593 611 638 686 766 863 949 1,012 1,034 1,012 1,030 1,043 
3+ ADLs 2,462 2,610 2,738 2,860 3,009 3,198 3,493 3,905 4,365 4,777 5,180 5,090 5,133 5,340 
2+ ADLs 3,007 3,181 3,330 3,470 3,647 3,884 4,259 4,768 5,314 5,789 6,214 6,102 6,163 6,382 
1+ ADLs 4,001 4,217 4,399 4,571 4,800 5,131 5,652 6,333 7,025 7,593 8,040 7,892 7,980 8,212 
0+ ADLs 7,489 7,818 8,076 8,363 8,842 9,568 1 0 , 6 3 9  1 1 , 8 9 2  1 2 , 9 8 2  1 3 , 7 3 8  1 4 , 1 0 0  1 3 , 8 5 2  1 3 , 9 9 6  14,186 
Total 34,022 3 5 , 2 8 1  3 6 , 6 2 6  3 9 , 5 0 0  45,060 52,230 60,566 67,880 71,679 73,176 75,210 80,568 84,234 87,493 


Declining Disability Rates (Age-Specific Declines) 


Male 13,976 1 4 , 6 5 4  15,381 16 ,851  19 , 604  2 3 , 0 7 9  27,053 3 0 , 4 3 7  32,030 3 2 , 5 3 3  3 3 , 4 4 3  3 6 , 2 5 5  38,052 39,551 
Female 20,046 2 0 , 6 2 7  21 ,245  2 2 , 6 4 9  2 5 , 4 5 6  29 ,151  3 3 , 5 1 3  3 7 , 4 4 3  3 9 , 6 4 9  40,643 41,767 44,313 46,182 47,942 
Ages 65-74 19,073 18 ,551  18 ,693  2 1 , 1 9 6  26 , 145  3 1 , 3 1 4  35,616 3 8 , 0 8 3  3 6 , 7 2 1  34,342 3 5 , 4 7 7  39,697 38,644 39,797 
Ages 75-84 11,115 1 2 , 3 8 6  13 ,063  12 ,797  1 3 , 0 5 9  1 5 , 0 0 2  1 8 , 6 7 9  2 2 , 4 4 2  2 5 , 6 5 8  27,512 2 5 , 1 1 1  26,446 29,887 29,383 
Ages 85+ 3,834 4,344 4,870 5,507 5,856 5,914 6,271 7,355 9,300 1 1 , 3 2 2  1 4 , 6 2 2  1 4 , 4 2 5  1 5 , 7 0 3  18,313 
Nondisabled 2 6 , 5 3 3  27,594 28 ,812  3 1 , 5 3 9  36 , 792  43,452 50,987 5 7 , 3 4 0  60,296 61,227 63,155 69,059 72,898 76,189 
No ADLs 3,488 3,533 3,544 3,588 3,746 4,026 4,435 4,860 5,143 5,248 5,047 4,787 4,697 4,556 
1 ADL 995 1,019 1,034 1,047 1,078 1,144 1,254 1,386 1,499 1,566 1,557 1,482 1,465 1,451 
2 ADLs 545 562 574 582 598 631 692 768 835 883 887 844 838 835 
3+ ADLs 2,462 2,572 2,662 2,744 2,846 2,977 3,198 3,526 3,905 4,251 4,564 4,395 4,336 4,462 
2+ ADLs 3,007 3,134 3,236 3,326 3,443 3,608 3,890 4,293 4,741 5,134 5,451 5,239 5,174 5,297 
1+ ADLs 4,001 4,153 4,270 4,373 4,522 4,752 5,143 5,680 6,239 6,700 7,008 6,722 6,640 6,748 
0+ ADLs 7,489 7,687 7,814 7,961 8,268 8,778 9,579 1 0 , 5 4 0  1 1 , 3 8 3  1 1 , 9 4 9  1 2 , 0 5 5  1 1 , 5 0 9  1 1 , 3 3 6  11,304 
Total 34,022 35 ,281  3 6 , 6 2 6  39 , 500  45,060 52,230 60,566 67,880 71,679 73,176 75,210 8 0 , 5 6 8  84,234 87,493 


Source: Data from the 1994 National Long-Term-Care Survey, tabulated at the Center for Demographic Studies, Duke University. 







age 95-99 declined 0.59% per year. There was some 
uncertainty about the accuracy of these results above age 
85 because the source data grouped all deaths occurring 
at age 85+ into a single open-ended age-group. The 
results below age 85, however, can be compared with the 
ultimate rates of decline at age 65-84 for projections 
beyond the year 2020 assumed by the Board of Trustees: 
0.53% per year for males, 0.50% per year for females 
(Goss, Wade, and Bell 1998, Table 6). At age 85+ the 
assumed declines are 0.57% per year for males and 
0.63 % per year for females. The assumed overall 
declines for age 65+ are 0.54% per year for males and 
0.55% per year for females. 


Because small differences in rates of decline of mortal- 
ity rates can lead to large differences in projections of the 
elderly population, the Society of Actuaries undertook a 
three-phase research project on mortality improvements 
in Canada, Mexico, and the United States. The second 
phase of this project included a one-day seminar attended 
by 79 experts representing different countries, including 
actuaries, demographers, economists, and medical re- 
searchers. These experts were asked to provide numerical 
values of their best guess for the ultimate annual rate of 
mortality decline, as well as upper and lower 95% con- 
fidence intervals for these values. Of the 41 experts 
responding, the median best guess for both males and 
females at age 65+ was a decline of 0.60% per year; the 
median lower confidence limit was 0.30% per year; and 
the median upper confidence limit was 1.00% per year 
(Rosenberg and Luckner 1998, Table 5). One conclusion 
that can be reached from this analysis is that the Board of 
Trustees' intermediate assumptions are reasonably close 
to the consensus of the expert group gathered by the 
Society of Actuaries. However, there is substantial un- 
certainty in projecting rates of mortality reduction over 
the next 75 years, and there is an emerging consensus over 
the need to develop stochastic models to represent this 
and other sources of uncertainty in population projections. 


The second stage of the static component projection 
method applies disability prevalence rates estimated 
from the 1994 NLTCS to the population projection 
developed in the first stage. These calculations are pre- 
sented in Table 2 for the five-category disability statuses 
based on HIPAA's ADL Trigger. 


Table 2 employs three sets of trend assumptions in 
generating the projections: 
I. Constant disability rates 
2. Declining disability rates with the decline set at 0.6% 


per year 
3. Declining disability rates with age-specific declines 


of 0.6% per year at age 95+, linearly increasing for 


younger ages, with a decline of 1.2% per year at 
age 65-69. 


Assumption 1 employs a set of constant disability 
rates that are multiplicatively applied to the age- and 
sex-specific population counts projected in Table 1. To 
gain insight into the impact of constant disability rates, 
it is useful to consider alternative scenarios and the evi- 
dence supporting them. 


Assumption 2 reflects the effects of expected contin- 
ued reductions in age-specific disability prevalence 
rates among the elderly in future years (Manton et al. 
1997a; Freedman and Martin 1998). A decline of 0.6% 
per year is less than half the rate of the overall disability 
decline at age 65+ observed in the NLTCS for the period 
1984-94 (1.35% per year; Figure 3, comparable to the 
1.29% decline estimated for 1982-94 by Manton et al. 
1997a). However, it is consistent with the decline at age 
65+ of 0.8% per year observed in the NLTCS for the 
period 1984-89, and it is just below the 0.7% per year 
decline implied by Crimmins, Saito, and Reynolds's 
(1997) analysis of the 1982-93 National Health Interview 
Survey. The 0.6% per year decline is exactly equal to 
the decline for chronic health conditions calculated by 
Fogel and Costa (1997, p. 62) for age 65+ for the period 
1910-88. 


Assumption 3 reflects the effects of larger continued 
reductions in age-specific disability prevalence rates at 
the younger parts of the elderly age range. This is more 
consistent with the age-specific patterns seen in Figure 3, 
patterns that yield age-specific declines of 1.31% per 
year at age 65-74; 1.56% per year at age 75-84; and 
1.13% per year at age 85+. The decline rate at age 65-74 
is actually smaller than at age 75-84, and this is handled 
in Assumption 3 by setting the maximum decline rate at 
1.2% per year at age 65-69. The level and pattern of 
these decline rates are reasonably close to the mortality 
decline rates estimated by Lee and Carter (1992) for the 
period 1933-87. They are also consistent with the age- 
specific mortality decline rates observed for the period 
1968-94 (combining results for both sexes from Bell 
1997, Table 6). 


To the extent that disability and mortality are linked 
phenomena, an optimal strategy would be to project 
them jointly using a dynamic model in which health, 
disability, and mortality were simultaneously repre- 
sented as linked processes. Lacking such a model, we 
rely on available historical data to support the assump- 
tion that mortality and disability rates tend to have simi- 
lar patterns of decline. Robine, Romieu, and Lee (1998) 
studied secular changes in life expectancy and disability- 
free or handicap-free life expectancy in six OECD 
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countries (U.S., Japan, U.K., Australia, France, and 
Canada) over the period 1970-93. They concluded that 
increases in life expectancy were not accompanied by 
increases in the time lived with severe disability (p. 21). 
Furthermore they found positive associations between 
life expectancy and disability-free life expectancy. The 
associations were strongest for severe disability, allow- 
ing the possibility of increases over the period 1970-93 
in life-years spent with light or moderate disability (p. 
18). The OECD results for severe disability are most rel- 
evant to our analysis of LTC needs and expenditures, and 
they confirm the results from the NLTCS in Figure 3. 
The results for light or moderate disability are less con- 
sistent with the NLTCS, but this may be because of dif- 
ferences in the national surveys in terms of protocol, 
questionnaire, or question formulation that make interna- 
tional comparisons  more diff icult  and less reliable 


(Robine et al. 1998, p. 20). In view of this one can 
argue that it is reasonable to set the disability decline 
rates for the baseline model close to the mortality 
decline rates assumed by the Board of Trustees in gen- 
erating their intermediate projection. This suggests that 
Assumption 2 is the best assumption to pair with the 
trustees' projection. 


Assumption 1 represents the worst-case scenario in 
which mortality improvements in the future occur inde- 
pendently of  disability improvements. Assumption 1 
implies that the total number of disabled persons (0+ 
ADLs) would double by 2035 and would more than 
triple over the total projection interval. This increase is 
projected to occur for both men and women and for all 
levels of  disability. 


Assumption 2 implies that the total number of  dis- 
abled persons would increase 73.3% by 2035 and 89.4% 


TABLE 3 
ESTIMATED MEDICARE EXPENDITURES AND EXPENDITURE RATES, 1995 


Expenditures ($ million) 


Category Population Parts A + B Part A Inpatient SNF HHA Part B Outpatient Physician 


Male $13,976 $60,132 $ 3 8 , 9 0 8  $31,374 $2,466 $ 4 , 1 9 3  $21,224 $5,678 $15,539 
Female 20,046 80,329 54,047 37,891 4,988 10,285 26,282 7,372 18,888 
Ages 65-74 19,073 63,020 38,323 32,043 1,681 4,088 24,697 6,974 17,719 
Ages 75-84 11,115 53,355 36,183 26,263 3,157 6,026 17,172 4,585 12,566 
Ages 85+ 3,834 24,086 18,448 10,960 2,615 4,365 5,638 1,491 4,142 
Nondisabled 26,533 82,748 49,536 42,881 1,997 3,939 33,211 8,767 24,444 
No ADLs 3,488 18,277 12,593 9,126 1,102 2,087 5,684 1,634 4,043 
1 ADL 995 8,993 7,086 4,277 826 1,842 1,907 480 1,422 
2 ADLs 545 4,766 3,718 2,032 419 1,174 1,048 279 769 
3+ ADLs 2,462 25,678 20,021 10,950 3,109 5,437 5,657 1,890 3,748 
2+ ADLs 3,007 30,444 23,739 12,982 3,528 6,611 6,705 2,169 4,517 
1+ ADLs 4,001 39,437 30,825 17,259 4,354 8,453 8,612 2,649 5,939 
0+ ADLs 7,489 57,713 43,418 26,384 5,457 10,539 14,295 4,283 9,982 
Total 34,022 140,461 92,955 69,265 7,454 14,479 47,507 13,051 34,426 


Expenditure Rates (Dollars) 


Male $4,303 $2,784 $2,245 $176 $300 $1,519 $406 $1,112 
Female 4,007 2,696 1,890 249 513 1,311 368 942 
Ages 65-74 3,304 2,009 1,680 88 214 1,295 366 929 
Ages 75-84 4,800 3,255 2,363 284 542 1,545 413 1,131 
Ages 85+ 6,282 4,812 2,859 682 1,138 1,470 389 1,080 
Nondisabled 3,119 1,867 1,616 75 149 1,252 330 921 
No ADLs 5,240 3,611 2,617 316 598 1,630 469 1,159 
1 ADL 9,042 7,125 4,300 831 1,852 1,917 483 1,430 
2 ADLs 8,752 6,828 3,732 769 2,155 1,924 513 1,412 
3+ ADLs 10,428 8,131 4,447 1,263 2,208 2,297 767 1,522 
2+ ADLs 10,125 7,895 4,317 1,173 2,199 2,230 721 1,502 
1+ ADLs 9,856 7,704 4,313 1,088 2,112 2,152 662 1,484 
0+ ADLs 7,706 5,797 3,523 729 1,407 1,909 572 1,333 
Total 4,129 2,732 2,036 219 426 1,396 384 1,012 


Source: Data from the 1994 National Long-Term-Care Survey, tabulated at the Center for Demographic Studies, Duke University. 
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TABLE 4 


DETAILED ESTIMATES OF MEDICARE EXPENDITURE RATES, 1 9 9 5  


Male 


Disability Population Parts Out- 
Age Status (000's) A + B Part A Inpatient SNF HHA Part B patient Physician 


65-74 Nondisabled 7,772 $2,991 $ 1 , 7 0 8  $1,592 $30 $73 $1,283 $347 $936 
No ADLs 506 4,508 2,903 2,334 84 347 1,605 512 1,093 
1 ADL 85 10,701 8,808 8,166 0 642 1,893 390 1,502 
2 ADLs 49 8,427 6,355 4,349 763 1,243 2,072 706 1,366 
3+ ADLs 207 10,901 8,285 5,214 832 2,162 2,616 896 1,720 


75-84 Nondisabled 3,357 4,718 3,033 2,645 151 178 1,684 403 1,282 
No ADLs 469 6,044 3,881 2,962 200 520 2,163 651 1,5 i 3 
1 ADL 116 9,851 7,190 4,687 888 1,149 2,662 826 1,836 
2 ADLs 66 11,723 9,685 4,224 1,812 3,633 2,038 360 1,678 
3+ ADLs 292 12,786 9,953 5,231 1,925 2,213 2,834 1,035 1,774 


85+ Nondisabled 580 4,888 3,466 2,448 341 528 1,422 282 1,141 
No ADLs 184 5,633 4,017 2,756 577 435 1,616 410 1,207 
1 ADL 51 9,057 7,287 4,093 969 2,210 1,770 361 1,409 
2 ADLs 40 11,418 9,023 6,665 1,011 1,164 2,395 334 2,061 
3+ ADLs 202 9,442 7,520 4,009 999 2,394 1,922 585 1,337 


Female 


65-74 Nondisabled 9,044 2,499 1,398 1,228 29 123 1,101 305 796 
No ADLs 800 5,295 3,455 2,749 208 455 1,840 593 1,243 
1 ADL 204 8,314 6,091 3,677 1,033 1,297 2,223 586 1,637 
2 ADLs 87 11,308 8,646 5,263 429 1,999 2,662 906 1,756 
3+ ADLs 320 13,737 10,621 6,212 1,629 2,712 3,117 1,036 2,079 


75-84 Nondisabled 4,814 3,018 1,837 1,509 110 192 1,181 311 870 
No ADLs 968 4,999 3,578 2,534 341 674 1,421 336 1,083 
1 ADL 303 8,395 6,763 3,676 713 2,215 1,632 448 1,184 
2 ADLs 179 7,974 6,310 2,839 708 2,763 1,664 373 1,291 
3+ ADLs 551 10,342 7,840 4,190 1,035 2,586 2,502 872 1,610 


85+ Nondisabled 967 3,830 2,672 1,905 278 448 1,159 306 852 
No ADLs 561 5,438 4,169 2,491 650 1,019 1,269 348 921 
1 ADL 236 9,501 7,808 4,095 1,050 2,572 1,693 329 1,344 
2 ADLs 124 5,744 4,234 2,478 461 1,280 1,509 502 1,007 
3+ ADLs 890 8,633 6,922 3,636 1,216 1,760 1,711 530 1,181 


Total 34,022 4,129 2,732 2,036 219 426 1,396 384 1,012 


Source: Data from the 1994 National Long-Term-Care Survey, tabulated at the Center for Demographic Studies, Duke University. 


by 2080. The 2080 total under Assumption 2 is only 
60.0% of the Assumption 1 value. 


Assumption 3 represents disability-decline rates that 
are somewhat faster than the paired mortality decline 
rates assumed by the Trustees. By 2035 the disability pro- 
jections under Assumption 3 are about 12% lower than 
under Assumption 2. However, because Assumption 2 is 
more consistent with the assumed mortality decline, we 
will continue our analysis using Assumption 2. 


To determine the burden of long-term care on society, 
it is necessary to project the growth of severe disability 
among the elderly because the severely disabled account 
for most of  the care (see Table 13). These results are 
shown in Table 2 under the category 2+ ADLs, where 


it can be seen that the 1995 prevalence rate is about 
3.0 million persons. Under Assumption 2, this is pro- 
jected to increase to 5.3 million by 2035, and to 6.4 mil- 
lion by 2080. 


Medicare Expenditures 
Table 3 displays estimated Medicare expenditures and 


per capita expenditure rates for 1995. Table 4 provides 
detailed breakdowns of the expenditure rates by age and 
gender. These estimates represent only Medicare program 
payments and do not include beneficiary co-payments. 
The estimates are based on Medicare payments made in 
the one-year period following the 1994 NLTCS. The total 
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TABLE 5 
MEDICARE COST PROJECTIONS ($MILLION,  1995 CONSTANT DOLLARS) 1995--2080, 


ASSUMING DECLINING DISABILITY RATES (0.6% PER YEAR) 


Parts A and B 


Category 1995 2000 2005 2010 2015 2020 2025 2030 2035 2040 2050 2060 2070 2080 


Male $60,132 
Female 80,329 
65-74 63,020 
75-84 53,355 
85+ 24,086 
Nondisabled 82,748 
No ADLs 18,277 
1 ADL 8,993 
2 ADLs 4,767 
3+ ADLs 25,678 
2+ ADLs 30,444 
1+ ADLs 39,437 
0+ ADLs 57,713 
Total 140,461 


$64,231 $67,666 $72,737 $82,345 $95,978 $112,922 $128,890 $139,342 $t44,500 $147,986 $158,546 $168,656 $175,567 
83.210 85,793 90,380 99,046 111,026 126,221 141,439 152,329 158,813 164,856 171,432 178,193 185,391 
61,137 61,018 68,495 83,898 100,467 113,901 121,839 117,651 109,336 1 t 1,406 124,030 120,212 122,787 
59,236 62,322 60,845 61,728 70 ,475  87,286 1 04,530 119,023 127,237 115,132 120,047 134,597 131,341 
27,068 30,120 33,776 35,765 36 ,062  37,956 43,960 5 4 , 9 9 8  6 6 , 7 4 0  86,304 8 5 ,9 0 1  92 ,041  106,830 
87,121 91,123 98,557 113,129 133,132 156,888 178,343 191,160 196,944 203,948 223,123 238,735 251,510 
18,916 19,379 20,002 21,259 23,264 26,154 2 9 , 2 0 0  31,415 32,563 3 2 ,2 1 2  31,616 3 1 ,9 9 3  31,824 
9,414 9 , 6 4 3  9,878 10,338 11,228 12 , 546  14 ,171  15,609 16,410 16 ,531  1 6 , 1 9 9  16 ,468  16,577 
4,976 5 , 1 7 5  5,349 5 , 6 1 8  6,095 6,861 7,713 8,394 8,852 8,919 8,769 8,948 8,979 


27,014 28,140 29,331 31,047 33 ,285  3 6 , 6 9 3  4 0 , 9 0 1  45,094 4 8 , 5 4 3  51,232 5 0 , 2 7 1  50,706 52,069 
31,990 33,314 34,681 36,665 39,380 43,555 48,614 5 3 , 4 8 8  5 7 , 3 9 6  60 ,151  59,040 59,654 61,047 
41,404 42,957 44,558 47,003 50,608 56 ,101  62,786 69,097 73,806 7 6 ,6 8 3  75,238 76,122 77,625 
60,320 62,336 64,560 68,262 73 ,872  82 , 255  91 ,985  100,512 106,369 108,894 106,855 108,114 109,449 


147,441 153,459 t63,117 181,390 207,004 239,143 270,329 291,672 303,313 312,842 329,978 346,850 360,959 


SNF 


Male 2,466 2 , 7 3 2  2 , 9 1 7  3,060 3 , 3 0 5  3,736 4,386 5,105 5,830 6,378 6,799 7,166 7,738 8,291 
Female 4,988 5,251 5,487 5,744 6 , 0 4 8  6,451 7,132 8,059 9,036 9,848 10 ,608  1 0 , 5 3 0  10,941 11,543 
65-74 1,681 1,604 1,567 1 , 7 2 2  2 , 0 7 1  2,447 2,732 2,886 2,757 2,522 2,482 2,692 2,544 2,527 
75-84 3,157 3 , 4 6 4  3 , 6 2 2  3 , 5 0 7  3 , 5 0 9  3,952 4,839 5,758 6,502 6,910 6,158 6,278 6,932 6,668 
85+ 2,615 2 , 9 1 5  3,216 3 , 5 7 5  3 , 7 7 3  3,789 3,948 4,520 5,606 6,794 8,767 8,726 9,203 10,639 
Nondisabled 1 ,997  2 , 2 1 6  2,404 2 , 5 8 1  2 , 8 3 6  3,242 3,838 4,539 5,249 5,851 6,545 7,118 7,935 8,828 
No ADLs 1,102 1,167 1,216 1,257 1,298 1,370 1,506 1,713 1,939 2,112 2,223 2,132 2,181 2,246 
1 ADL 826 873 887 904 949 1,029 1,141 1,283 1,431 1,517 1,550 1,514 1,533 1,554 
2 ADLs 419 447 466 471 476 513 589 690 777 823 789 754 795 782 
3+ ADLs 3,109 3,281 3,431 3 , 5 9 1  3 , 7 9 5  4,035 4,444 4,940 5,470 5,923 6,300 6, t 78 6,235 6,424 
2+ ADLs 3,528 3,728 3,897 4,062 4 , 2 7 1  4,548 5,033 5,630 6,247 6,747 7,089 6,931 7,030 7,206 
1+ ADLs 4,354 4,601 4,785 4,966 5,220 5,576 6,174 6,912 7,677 8,263 8,639 8.445 8,563 8,760 
0+ ADLs 5,457 5 , 7 6 8  6,000 6,223 6 , 5 1 8  6,946 7,680 8,625 9,616 10,375 10 ,862  1 0 ,5 7 8  10 ,745  11,006 
Total 7,454 7 , 9 8 3  8 , 4 0 4  8,804 9 , 3 5 4  10,188 11,518 13,1 64 14,865 16,226 17 ,407  1 7 , 6 9 6  18 ,680  19,834 


HHA 


Male 4,193 4 , 5 6 3  4,862 5,169 5 , 6 3 7  6,347 7,348 8,491 9,543 10,311 1 0 ,9 8 4  1 1 , 3 8 9  12 ,170  12,959 
Female 10,285 10,781 11,190 11,627 12,313 13,375 14 ,959  1 6 , 8 4 4  18,613 19,991 2 1 , 2 3 3  2 1 , 5 3 8  2 2 ,2 8 7  23,380 
65-74 4,088 3 , 9 2 3  3,840 4,229 5 , 1 0 3  6,068 6,807 7,231 6,948 6,377 6,319 6,912 6,586 6,592 
75-84 6,026 6 , 5 4 8  6,824 6,573 6 , 5 1 1  7,262 8,832 10 , 492  11,795 12,5t5 11 ,093  1 1 , 1 6 5  12 ,255  11,716 
85+ 4,365 4 , 8 7 3  5 , 3 8 8  5,995 6,336 6,392 6,669 7,612 9,413 11,411 14 ,805  1 4 , 8 5 0  15 ,616  18,031 
Nondisabled 3 , 9 3 9  4 , 2 4 3  4,545 4,950 5 , 5 9 5  6,461 7,556 8,718 9,729 10,567 11 ,831  1 2 , 9 6 8  14 ,157  15,686 
No ADLs 2,087 2 , 1 7 8  2 , 2 5 2  2,322 2 , 4 1 1  2,570 2,868 3,242 3,567 3,775 3,778 3,617 3,700 3,707 
1 ADL 1,841 1 , 9 4 2  2 , 0 1 6  2,069 2 , 1 1 3  2,224 2,470 2,820 3,180 3,426 3,511 3,358 3,458 3,515 
2 ADLs 1,174 1,237 1,272 1,273 1,308 1,426 1,634 1,866 2,051 2,154 2,050 1.998 2,064 2,019 
3+ ADLs 5,437 5 , 7 4 5  5 , 9 6 7  6,182 6 , 5 2 2  7,041 7,779 8,689 9,629 10,380 11 .046  1 0 ,9 8 5  11 .077  11,411 
2+ ADLs 6,611 6 , 9 8 2  7,239 7,456 7 , 8 3 0  8,468 9,413 10 , 555  11,680 12,534 13 ,096  1 2 ,9 8 3  13 ,141  13,431 
1+ ADLs 8,453 8 , 9 2 3  9 , 2 5 5  9,525 9 , 9 4 3  10,691 11 ,883  13 , 375  14,860 15,960 16 ,607  16 ,341  1 6 ,5 9 9  16,945 
O+ ADLs 10,539 11,101 11,507 11,847 12,354 13,261 14 ,751  1 6 , 6 1 7  18,428 19,735 2 0 , 3 8 5  1 9 , 9 5 9  20,300 20,653 
Total 14,479 15,344 16,052 16,797 17,950 19,722 22,307 2 5 , 3 3 5  28,157 30,302 32,216 3 2 , 9 2 7  3 4 ,4 5 7  36,339 


Source: Data from the 1994 National Long-Term-Care Survey, tabulated at the Center for Demographic Studies, Duke University. 







of $140.5 billion compares favorably with HCFA's 
(1997, Table 16) reported Medicare payments for aged 
beneficiaries of $138.0 billion for calendar year 1995. 
The difference (1.8%) is attributable to our use of SSA- 
level population counts (34.022 million aged 65+) versus 
HCFA's use of actual Medicare enrollment counts 
(33.157 million aged 65+; 97.5% of SSA level). Thus, the 
values in Table 3 are estimates of the health care costs of 
all U.S. elderly, not just the 97.5% enrolled in Medicare. 
The differences are small, and the per capita expenditure 
rates are unaffected. 


Together Tables 3 and 4 demonstrate that disabled 
persons have much higher than average Medicare 
expenditure rates. Examination of the detailed service 
costs reveals that skilled nursing facility (SNF) and 
home health care (HHA) are significantly increased by 
the presence of ADL disability, confirming the results of 
Welch, Wennberg, and Welch (1996). Interestingly, 
Table 4 shows that the highest expenditures for the most 
severely disabled persons (that is, females with 3+ 
ADLs) are at age 65-74, not at age 85+ as one might 
have anticipated from the marginal rates in Table 3. 


Table 5 displays the static component projection of 
total Medicare costs and the component costs for SNF 
and HHA in constant 1995 dollars. The changes in costs 
over the projection interval reflect the impact of the 
aging of the U.S. elderly population, the increase in life 
expectancy at age 65, and the assumed decline in age- 
specific disability rates. This projection does not reflect 
the effects of general inflation or medical inflation, nor 
does it reflect the continued pressure for expansion of 
program eligibility for services such as SNF and HHA. 
In 1995 the total Medicare expenditures for the elderly 
are estimated to be $140 billion, and these are pro- 
jected to increase to $292 billion in 2035, and $361 bil- 
lion in 2080. Thus, this simple projection scenario 
indicates that Medicare costs could more than double 
in the next 40 years, assuming the program cost struc- 
ture was held fixed. 


Although the total Medicare cost projection is an esti- 
mate only of the combined effect of demographic and dis- 
ability changes in the elderly population, the relative cost 
increase of 97.8% for 2000-2035 in Table 5 is almost 
identical to the 97.3% increase in Medicare costs 
2000-2035 as a share of GDP projected in 1999 by the 
Board of Trustees of Medicare (1999, p. 76). This latter 
increase contrasts with the 149.8% increase projected in 
1997 by the Board of Trustees (1997, p. 70), a difference 
of 52.5%. The 1999 projection reflects the impact of a 
range of cost containment procedures in the Balanced 
Budget Act of 1997 designed to forestall insolvency of 


the Medicare program. The growth rates in the Trustees' 
1999 projection through years prior to 2035 are some- 
what larger than in Table 5, while the growth rates 
through years after 2035 are somewhat smaller (for 
example, for 2000-2070:117.2 vs. 135.2%). To the extent 
that the static component projection approximates a lower 
bound to expenditure growth, the results in Table 5 sug- 
gest that it will be difficult to achieve additional savings 
comparable to those implemented in the Balanced Budget 
Act of 1997. 


An additional limitation of the static component 
methodology is the inability to model the effects of cost 
shifting within the Medicare program. For example, if 
the 90.7% growth in home health care 1990-95 seen in 
Figure 1 is the result of more efficient and appropriate 
health care delivery (for example, subacute care follow- 
ing or in place of hospitalization), then there may be 
continued growth in the HHA component of Medicare, 
but not in the total Medicare program. Thus, the HHA 
projections in Table 5 reflect not just the current 
Medicare cost structure but also the current structure of 
the health care delivery system. More accurate projec- 
tions depend on specification of the dynamics of this 
process and are beyond the scope of this paper. 


Disability Rates 
Table 6 provides detailed estimates of the 1995 pop- 


ulation distribution of the seven individual ADLs 
assessed in the NLTCS. The order of the six HIPAA 
ADLs follows the hierarchy proposed by Katz and 
Akpom (1976). Except for transferring, the prevalences 
generally reflect this hierarchy. Among persons with 
exactly one ADL limitation, bathing is the cause in 76% 
of the cases. Among those with exactly two ADL limi- 
tations, bathing is a cause in 90% of the cases, followed 
by dressing in 39%. 


The detailed information on ADL prevalences can be 
used to assess the impact of dropping any one of the six 
ADLs from the HIPAA list. For example, Table 6 indi- 
cates that there are 3.0 million persons with two or more 
ADL limitations and that 545 thousand persons have 
exactly two ADL limitations, based on the six ADL list 
used in HIPAA. Thus, the maximum impact of dropping 
any single ADL must be less than 545,000 persons. The 
two ADL distribution is given in Table 6 and corre- 
sponds to reductions of 490, 214, 101, 175, 55, and 28 
thousand persons, respectively, for each of the six 
ADLs. Expressed as a percentage of the overall 2+ ADL 
count of 3.0 million persons, these reductions are equal to 
16.3%, 7.1%, 3.4%, 5.8%, 1.8%, and 0.9%, respectively. 
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TABLE 6 


E S T I M A T E D  PREVALENCES OF A D L  L I M I T A T I O N S ,  1995 


Male 


Population Inside 
Category (000's) Bathing Dressing Toileting Transferring Continence Eating Mobility 


65-74 Nondisabled 7,772 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 
No ADLs 506 0.00 0.00 0.00 0.00 0.00 0.00 1.67 
1 ADL 85 59.05 12.47 3.28 20.35 4.87 0.00 22.01 
2 ADLs 49 79.79 59.34 22.48 17.86 0.00 20.51 34.13 
3+ ADLs 207 88.42 77.98 65.49 88.45 50.71 46.20 82.21 


75-84 Nondisabled 3,357 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
No ADLs 469 0.00 0.00 0.00 0.00 0.00 0.00 1.69 
1 ADL 116 64.73 8.61 4.78 9.94 10.07 1.87 23.60 
2 ADLs 66 98.94 26.26 20.37 37.76 12.15 3.30 36.86 
3+ ADLs 292 9 !. 16 81.56 70.22 83.06 65.49 52.44 76.90 


85+ Nondisabled 580 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
No ADLs 184 0.00 0.00 0.00 0.00 0.00 0.00 7.58 
I ADL 51 70.07 6.64 0.00 13.88 9.41 0.00 34.88 
2 ADLs 40 83.38 42.95 19.96 26.36 18.57 0.00 29.26 
3+ ADLs 202 89.93 75.28 72.08 83.81 65.83 54.30 82.85 


Female 


65-74 Nondisabled 9,044 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
No ADLs 800 0.00 0.00 0.00 0.00 0.00 0.00 1.48 
1 ADL 204 70.39 8.30 7.84 9.68 2.59 1.20 12.35 
2 ADLs 87 88.35 47.61 14.92 40.63 8.49 0.00 56. ! 3 
3+ ADLs 320 88.64 82.73 76.11 87.69 50.43 49.30 79.80 


75-84 Nondisabled 4,814 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
No ADLs 968 0.00 0.00 0.00 0.00 0.00 0.00 3.59 
1 ADL 303 79.62 4.12 2.16 8.98 2.91 1.69 15.51 
2 ADLs 179 95.00 38.29 21.75 29.88 11.17 2.06 46.76 
3+ ADLs 551 91.69 80.31 73.32 88.20 62.14 58.01 83.86 


85+ Nondisabled 967 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
No ADLs 561 0.00 0.00 0.00 0.00 0.00 0.00 4.98 
1 ADL 236 90.60 0.00 1.70 5.58 1.15 0.00 25.19 
2 ADLs 124 85.18 32.48 13.55 33.79 9.76 9.63 47.91 
3+ ADLs 890 89.16 79.63 70.66 88.52 64.90 55.05 85.74 


Both Sexes 


65+ Nondisabled 26,533 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
No ADLs 3,488 0.00 0.00 0.00 0.00 0.00 0.00 3.0 ! 
I ADL 995 76.34 5.37 3.51 9.66 3.76 0.98 19.65 
2 ADLs 545 89.97 39.23 18.56 32.10 10.09 5.10 44.88 
3+ ADLs 2,462 89.92 79.92 71.59 87.30 61.35 53.85 82.97 
0-1 ADL 4,482 16.94 1.19 0.78 2.14 0.83 0.22 6.70 
2+ ADLs 3,007 89.93 72.55 61.99 77.30 52.07 45.02 76.07 


Total 34,022 10.18 6.57 5.58 7.11 4.71 4.01 7.61 


Source: Data from the 1994 National Long-Term-Care Survey, tabulated at the Center for Demographic Studies, Duke University. 


Clearly,  ba th ing  has the largest impact ,  reducing the 
number  that satisfy the HIPAA 2+ ADL Trigger from 
3.0 to 2.5 mil l ion persons aged 65+. 


Table  7 provides detailed estimates of the distr ibution 
of communi ty  and insti tutional residents by age, disabil-  
ity (f ive-category defini t ion),  and gender.  Overall  the 


number  of persons with two or more A D L limitat ions is 
split  a lmost  even ly  be tween  c o m m u n i t y  and inst i tu-  
t ional residence (50.1% vs. 49.9%). In contrast,  only  
4.3% of persons with 0-1 ADL limitat ions are institu- 
t ionalized, but this accounts for 11.4% of the insti tution- 
alized population.  
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T A B L E  7 


E S T I M A T E S  OF C O M M U N I T Y  AND I N S T I T U T I O N A L  R E S I D E N T S ,  AND I N S T I T U T I O N A L  P A Y M E N T S ,  1 9 9 5  


Male 


Institutional Payment 
Population (000's) Percentage 


Total $ Per 
Category Total Community Institutional Community Institutional ($million) Resident 


65-74 Nondisabled 7,772 7,772 0 100.00% 0.00% $0 $0 
No ADLs 506 499 7 98.66 1.34 0 0 
1 ADL 85 81 5 94.64 5.36 104 22,668 
2 ADLs 49 42 7 86.35 13.65 123 18,542 
3+ ADLs 207 125 83 60.03 39.97 2,540 30,635 


75-84 Nondisabled 3,357 3,357 0 100.00 0.00 0 0 
No ADLs 469 461 8 98.31 1.69 89 11,271 
1 ADL 116 101 15 87.01 12.99 212 14,019 
2 ADLs 66 51 15 76.87 23.13 346 22,600 
3+ ADLs 292 156 136 53.54 46.46 4,598 33,934 


85+ Nondisabled 580 580 0 100.00 0.00 0 0 
No ADLs 184 172 12 93.46 6.54 252 20,9 ! 6 
1 ADL 51 41 9 81.55 18.45 216 23,038 
2 ADLs 40 23 17 57.66 42.34 367 21,420 
3+ ADLs 202 87 114 43.31 56.69 3,891 34,020 


Female 


65-74 Nondisabled 9,044 9,044 0 100.00% 0.00% $0 $0 
No ADLs 800 794 5 99.33 0.67 100 18,677 
1 ADL 204 196 8 96.14 3.86 267 33,926 
2 ADLs 87 79 8 90.46 9.54 176 21,252 
3+ ADLs 320 213 107 66.49 33.51 3,410 31,797 


75-84 Nondisabled 4,814 4,814 0 100.00 0.00 0 0 
No ADLs 968 950 18 98.13 1.87 387 21,333 
1 ADL 303 254 48 84.08 15.92 880 18,260 
2 ADLs 179 132 47 73.87 26.13 1,283 27,473 
3+ ADLs 551 247 304 44.82 55.18 10,815 35,560 


85+ Nondisabled 967 967 0 100.00 0.00 0 0 
No ADLs 561 549 12 97.87 2.13 194 16,293 
1 ADL 236 190 46 80.62 19.38 1,038 22,718 
2 ADLs 124 66 57 53.71 46.29 1,734 30,300 
3+ ADLs 890 284 606 31.92 68.08 23,880 39,405 


Both Sexes 


65+ 


Total 


Nondisabled 26,533 26,533 0 100.00% 0.00% $0 $0 
No ADLs 3,488 3,426 62 98.22 1.78 1,022 16,450 
1 ADL 995 864 131 86.85 13.15 2,716 20,766 
2 ADLs 545 393 151 72.22 27.78 4,029 26,629 
3+ ADLs 2,462 1,112 1,350 45.16 54.84 49,135 36,391 
0-1 ADLs 4,482 4,289 193 95.70 4.30 3,738 19,376 
2+ ADLs 3,007 1,505 1,502 50.06 49.94 53,165 35,407 


34,022 32,328 1,694 95.02 4.98 56,902 33,582 


Source: Data from the 1994 National Long-Term-Care Survey, tabulated at the Center for Demographic Studies, Duke University. 


About  1.69 mil l ion elderly persons resided in institu- 
tions on a typical day in 1995. The est imated total annual 
cost of  their care was $56.9 billion, with $53.2 bill ion for 
residents with two or  more A D L  limitations. The costs for 
indiv idual  d i sab i l i ty  ca tegor ies  tend to increase  with 


increasing A D L  count, reaching a max imum of  $39,405 
per  year  for females aged 85+ with three or more ADLs.  
The annual $33,583 cost  per  resident  converts  to a per  
d iem cost o f  $92, about 9.5% above the $84 U.S. average 
nurs ing home  per  d i em cost  for  M e d i c a i d  in 1995 


XV. Retirement and Health: Estimates and Projections of  Acute and Long-Term Care Needs 179 







(American Association of Retired Persons 1998). The 
NLTCS estimates are based on monthly cost data obtained 
from an institutional staff member (70.6%) or a knowl- 
edgeable family member (25.7%). Part of the between- 
category variation in cost per institutional resident is due 
to a lack of credible sample sizes in some cells: The aver- 
age sample weight in the 1994 NLTCS institutional sur- 
vey was 1,280, meaning that some estimates in Table 7 are 
based on as few as four survey respondents. 


These estimates can be compared with estimates from 
two other sources. First, detailed estimates were gener- 
ated by the National Center for Health Statistics (NCHS 
1998, Table 127) that imply an overall average nursing 
home cost rate of $37,068 per elderly person per year in 
1995 ($102 per day), and a total nursing home expendi- 
ture amount of either $52.3 or $62.8 billion, depending 
on whether the annual rate is applied to NCHS' s estimate 
of elderly nursing home residents (1.39 million; Dey 
1997, Table 1) or the NLTCS estimate (1.69 million; 
Table 7). The NLTCS annual cost estimate of $56.9 bil- 
lion is near the midpoint ($57.6 million) of these two 
estimates. 


Second, estimates based on the National Health Ac- 
counts (NHA; Figure 1 ) yield a nursing home cost rate of 
$127 per day in 1995, equivalent to an annual cost rate of 
$46,355 (Levit et al. 1996, p. 189). The NHA estimate 
includes all payments to freestanding nursing homes, not 
just payments by elderly persons with disabilities. 
Removing the nonelderly from the NHA estimate reduces 
the total cost in Figure 1 from $77.9 to $69.4 billion (using 
an estimate of 89.1% elderly nursing home residents, 
from the 1995 National Nursing Home Survey; Strahan 
1997, Table 6). An additional adjustment of $3.1 billion 
can be developed by comparing the distributions of short- 
stay nursing home episodes between HCFA's SNF 
reports (HCFA 1997, Table 40) and those in the NLTCS. 
Thus, the NHA estimate can be reduced to $66.3 billion, 
or, alternatively, the NLTCS estimate can be increased to 
$60.0 billion to capture these SNF costs. With this latter 
change, the adjusted NLTCS cost estimate is near the 
midpoint ($60.9 billion) of the NCHS low estimate 
($52.3 billion) and the NHA estimate ($69.4 billion). 


The average annual cost rate varies greatly with the 
type of certification held by the facility--ranging from 
$26,028 for Medicaid only (that is, not Medicare certi- 
fied) to $50,532 for Medicare only (that is, not Medicaid 
certified). The average for facilities holding both 
Medicaid and Medicare certification was $39,804 per 
person per year in 1995, while the average for facilities 
holding neither Medicaid nor Medicare certification 
was $27,876 (NCHS 1998, Table 127). These estimates 


encompass our unadjusted estimated annual cost of 
$33,583 per elderly resident. 


Table 8 provides detailed estimates of the distribution 
of cognitive impairment using benefit triggers based on 
two cuts of the CI-score measure based on the SPMSQ, 
one representing mild to severe impairment (3+ CI), the 
other representing moderate to severe impairment (5+ CI) 
(Pfeiffer 1975). The difference between the two criteria is 
almost 1 million persons (7.8% vs. 5.0% of 34 million), 
suggesting that HIPAA's Cognitive Impairment Trigger 
may be problematic and may yield large numbers of "bor- 
derline" cases. 


The percentages in Table 8 are computed separately 
for the total population and for the community versus 
institutional residence. Under the 3+ CI criterion, 7.8% 
of the total population aged 65+ is cognitively impaired. 
This breaks down into 5.1% of community residents and 
59.9% of institutional residents. Among those with 0-1 
ADLs, 26.3% (1.18 million persons) is cognitively 
impaired, suggesting that these persons may satisfy 
HIPAA's CI Trigger, in which case the number satisfy- 
ing both the ADL and CI Triggers would be 4.18 million 
persons, 39.2% higher than for the ADL Trigger alone. 


The fact that reasonable interpretations of HIPAA's 
benefit triggers using data in Table 6 and 8 can yield a 
range of 2.5-4.2 million eligible persons illustrates the 
difficulty of implementing any set of criteria with sharp 
bounds in eligibility. One mitigating factor may be that 
lower levels of disability are associated with lower lev- 
els of need for long-term care. In addition, most of the 
uncertainty involves community residents, not institu- 
tionalized persons. Table 8 shows that 42.5% of institu- 
tional residents with 0-1 ADLs satisfied the 3+ CI 
criterion, leaving only 111,000 (6,6%) institutional resi- 
dents who fail to satisfy either HIPAA criterion. 
Alternatively, the fact that 93.4% of institutional resi- 
dents satisfy at least one HIPAA criterion suggests that 
the institutional classification in the NLTCS is a sensi- 
tive indicator of long-term-care disability. 


The tables in the rest of this section use the six-category 
disability classification in which institutional residents are 
separated from other disability categories. This allows us 
to exploit the greater detail of the NLTCS community 
interview. 


Table 9 displays the estimated frequencies of 13 
selected medical conditions for 1995 for the six-category 
disability statuses based on HIPAA's ADL Trigger. The 
medical conditions are identified with abbreviated titles. 
Arthritis-rheumatism includes other permanent numb- 
ness or stiffness. CNS (central nervous system) dis- 
eases include paralysis, multiple sclerosis, cerebral 
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TABLE 8 


ESTIMATED PREVALENCES OF COGNITIVE IMPAIRMENT, 1 9 9 5  


Male 


Population (000's) 3 + C! 5 + CI 


Total Community Institutional Total Community Institutional Total Community Institutional 


65-74 Nondisabled 7,772 7,772 0 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 
No ADLs 506 499 7 20.51 20.13 48.60 7.87 7.32 48.60 
1 ADL 85 81 5 30.74 29.63 50.26 18.86 17.08 50.26 
2 ADLs 49 42 7 10.56 7.68 28.78 3.93 0.00 28.78 
3+ ADLs 207 125 83 32.20 24.99 43.03 25.80 17.26 38.61 


75-84 Nondisabled 3,357 3,357 0 0.00 0.00 0.00 0.00 0.00 0.00 
No ADLs 469 461 8 30.86 30.75 37.05 10.22 9.76 37.07 
1 ADL 116 101 15 30.26 26.03 58.55 16.74 13.24 40.18 
2 ADLs 66 51 15 38.10 37.50 40.11 22.78 20.30 31.02 
3+ ADLs 292 156 136 48.21 37.21 60.88 43.13 35.68 51.71 


85+ Nondisabled 580 580 0 0.00 0.00 0.00 0.00 0.00 0.00 
No ADLs 184 172 12 26.36 26.73 21.04 16.24 15.91 21.04 
1 ADL 51 41 9 29.24 28.61 32.05 19.68 20.47 16.18 
2 ADLs 40 23 17 54.09 58.45 48.14 45.56 54.08 33.97 
3+ ADLs 202 87 114 56.89 44.73 66.18 48.39 29.59 62.75 


Female 


65-74 Nondisabled 9,044 9,044 0 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 
No ADLs 800 794 5 23.41 23.57 0.00 6.41 6.45 0.00 
1 ADL 204 196 8 10.74 10.54 15.56 4.56 4.12 15.54 
2 ADLs 87 79 8 19.79 14.32 71.71 0.00 0.00 0.00 
3+ ADLs 320 213 107 36.02 24.86 58.17 30.22 18.14 54.18 


75-84 Nondisabled 4,814 4,814 0 0.00 0.00 0.00 0.00 0.00 0.00 
No ADLs 968 950 18 24.83 24.49 42.72 7.34 6.66 42.71 
1 ADL 303 254 48 32.56 27.55 59.05 18.41 13.03 46.85 
2 ADLs 179 132 47 37.43 31.32 54.70 23.18 17.85 38.25 
3+ ADLs 551 247 304 53.83 43.76 62.01 42.96 30.70 52.92 


85+ Nondisabled 967 967 0 0.00 0.00 0.00 0.00 0.00 0.00 
No ADLs 561 549 12 28.61 29.11 5.54 10.93 11.17 0.00 
1 ADL 236 190 46 40.22 38.83 46.00 24.76 23.39 30.43 
2 ADLs 124 66 57 49.53 40.95 59.47 36.62 30.02 44.27 
3+ ADLs 890 284 606 61.71 50.56 66.94 55.40 42.82 61.29 


Both Sexes 


65+ Nondisabled 26,533 26,533 0 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 
No ADLs 3,488 3,426 62 25.38 25.34 27.63 8.64 8.31 26.56 
1 ADL 995 864 131 29.31 26.24 49.58 16.98 14.05 36.39 
2 ADLs 545 393 151 36.27 29.42 54.08 22.42 16.89 36.80 
3+ ADLs 2,462 1,112 1,350 52. ! 3 38.93 62.99 44.82 30.50 56.61 
0-1 ADLs 4,482 4,289 193 26.25 25.52 42.51 10.49 9.47 33.22 
2+ ADLs 3,007 ! ,505 1,502 49.26 36.45 62.10 40.76 26.94 54.62 


Total 34,022 32,328 1,694 7.81 5.08 59.86 4.98 2.5 ! 52.18 


Source: Data from the 1994 National Long-Term-Care Survey, tabulated at the Center for Demographic Studies, Duke University. 


palsy,  epi lepsy,  and Pa rk inson ' s  disease. Discomfor t  
includes frequent constipation, frequent trouble sleeping, 
and f requent  severe headaches.  Overweigh t  inc ludes  


obesity.  Circulatory disease includes  arteriosclerosis,  
heart  attack, any other  heart  problem,  hyper tens ion ,  


stroke, and circulation trouble in the arms or legs. Chronic 
lung diseases include bronchitis, emphysema, and asthma. 
Broken bones include hip fractures. Dement ia  includes 
Alzheimer ' s  disease and senility. Mental  retardation is 
generally a condition with lifelong consequences. It is not 
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T A B L E  9 


E S T I M A T E D  P R E V A L E N C E S  OF S E L E C T E D  M E D I C A L  C O N D I T I O N S ,  1 9 9 5  


Male 


Popu- Arthritis- Circu- Influenza- Chronic Mental 
lation Rheuma- Glau- Dia- Dis- Over- latory Pneumo- Lung Broken Demen- Retar- 


Category (000's) tism CNS coma betes Cancer comfort weight Disease nia Disease Bones tia dation 


65-74 Non- 
dis- 
abled 7~772 45.26% 1.91% 
No 
ADLs 499 68.48 10.29 
1 ADL 81 81.33 18.49 
2 
ADLs 42 86.63 27.21 
3+ 
ADLs 125 69.38 46.70 
Institu- 
tional 101 0.00 0.00 


75-84 Non- 
dis- 
abled 3,357 53.48 3.08 
No 
ADLs 461 70.77 9.10 
1 ADL 101 66.32 10.86 
2 
ADLs 51 72.66 31.29 
3+ 
ADLs 156 80.44 39.43 
Institu- 
tional 174 0.00 0.00 


85+ Non- 
dis- 
abled 580 56.73 0.00 
No 
ADLs 172 65.61 6.27 
1 ADL 41 72.02 13.30 
2 
ADLs 23 65.17 16.22 
3+ 
ADLs 87 68.27 33.69 
Institu- 
tional 153 0.00 0.00 


3.29% 15.08% 14.57% 2.40% 0.00% 0.00% 


9.57 20.52 9.13 45.58 24.68 70.22 18.40 27.92 6.83 2.92 1.20 
17.33 21.84 4.47 47.66 31.05 94.93 21.96 31.63 3.46 4.14 4.02 


0.00 16.59 5.02 59.72 10.91 84.92 34.09 42.01 0.00 0.00 0.00 


1.41 43.66 19.01 46.91 19.86 89.41 22.94 23.90 5.28 15.19 3.43 


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 


6.87% 23.51% 20.51% 51.44% 11.44% 


8.04 17.04 0.00 31.03 0.00 61.91 17.36 13.60 5.79 0.00 0.00 


16.93 10.08 10.72 45.91 10.01 59.16 8.04 12.60 4.36 4.92 0.00 
4.60 6.78 11.18 50.17 0.00 83.31 17.38 10.18 8.98 11.87 0.00 


22.95 19.41 4.11 17.14 0.00 54.23 12.38 6.94 9.33 25.45 0.00 


16.81 13.28 9.31 52.90 13.90 81.38 25.18 27.15 9.17 31.02 2.83 


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 


11.00 11.07 8.38 29.44 12.79 57.30 11.60 14.61 2.12 0.00 0.00 


11.49 18.74 11.21 44.65 17.19 73.33 16.05 21.85 5.25 5.21 0.00 
11.97 16.16 18.97 45.58 12.04 82.65 18.86 29.58 9.47 10.68 0.00 


7.67 23.54 16.51 41.59 13.15 82.52 26.08 33.57 8.05 11.63 0.00 


12.55 24.28 12.55 55.34 8.59 77.78 22.06 26.40 8.52 25.33 1.70 


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 







65-74 


75-84 


85+ 


N o n  - 


dis- 
abled 
No 
ADLs 
1 ADL 
2 
ADLs 
3+ 
ADLs 
Institu- 
tional 
Non- 
dis- 
abled 
No 
ADLs 
1 ADL 
2 
ADLs 
3+ 
ADLs 
Institu- 
tional 
Non- 
di- 
sabled 
No 
ADLs 
1 ADL 
2 
ADLs 
3+ 
ADLs 
Institu- 
tional 


9,044 


794 
196 


79 


213 


129 


4,814 


950 
254 


132 


247 


417 


967 


549 
190 


66 


284 


721 


Female  


58.21 


84.35 
85.47 


77.02 


86.69 


0.00 


60.37 


78.72 
79.86 


79.68 


74.97 


0.00 


58.22 


72.76 
78.19 


83.98 


70.60 


0.00 


1.70 


4.52 
16.14 


31.99 


30.59 


0.00 


1.54 


4.78 
10.38 


14.53 


23.19 


0.00 


2.88 


3.25 
8.96 


9.78 


16.34 


0.00 


5.10 


6.69 
8.35 


5.17 


7.67 


0.00 


8.33 


11.69 
8.69 


8.88 


10.49 


0.00 


7.66 


13.58 
13.57 


20.46 


19.78 


0.00 


11.96 3.21 29.80 29.46 55.67 14.18 18.36 5.07 0.00 0.00 


29.95 9. t 2 50.27 52.19 73.64 20.67 25.72 6.31 0.84 0.20 
16.59 12.24 63.58 32.32 80.94 28.94 41.56 12.54 0.85 2.52 


32.57 3.52 56.53 37.65 86.90 38.96 35.62 7.32 0.00 4.54 


36.77 6.19 58.65 39.06 79.39 25.17 28.71 10.94 13.52 3.93 


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 


10.00 4.30 29.87 19.48 59.10 9.87 15.51 5.61 0.00 0.00 


18.29 6.37 48.32 29.42 72.72 17.39 21.14 8.72 1.70 0.22 
15.60 6.52 52.22 25.12 71.70 23.40 25.73 14.81 8.70 0.89 


21.66 6.54 61.07 24.77 75.59 12.60 18.12 17.65 13.38 4.32 


30.06 8.53 63.72 14.59 78.09 20.83 26.41 8.35 25.68 1.12 


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 


8.23 1.37 33.67 3.67 51.10 10.74 15.09 13.11 0.00 0.00 


8.07 4.12 46.18 11.24 66.90 13.95 12.06 11.80 2.90 0.00 
10.48 7.15 41.29 7.61 77.70 15.15 16.78 8.07 10.30 0.50 


3.03 6.68 36.46 15.43 78.68 19.19 16.46 8.57 23.93 0.00 


14.65 5.95 57.69 9.46 82.41 22.15 13.98 10.77 41.48 3.08 


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 


(continued) 







TABLE 9 ( C O N T I N U E D )  


ESTIMATED PREVALENCES OF SELECTED MEDICAL CONDITIONS, 1995 


Both sexes 


Popu- Arthritis- Circu- Influenza- Chronic Mental 
lation Rheuma- Glau- Dia- Dis- Over- latory Pneumo- Lung Broken Demen- Retar- 


Category (000's) tism CNS coma betes Cancer comfort weight Disease nia Disease Bones tia dation 


65+ Non- 
dis- 
abled 26,533 54.18 1.92 6.06 12.38 4.99 28.09 21.34 55.23 12.21 16.03 4.32 0.00 0.00 
No 
ADLs 3,426 75.85 5.93 10.76 18.63 7.92 47.42 28.47 71.04 17.10 21.40 7.69 2.50 0.28 
1 ADL 864 78.95 12.33 10.68 14.92 9.45 51.09 20.72 79.12 21.89 27.61 10.84 7.23 1.32 
2 
ADLs 393 78.85 20.85 9.82 20.27 6.94 50.74 21.31 79.00 23.01 25.23 10.43 11.57 2.36 
3+ 
ADLs 1,112 75.71 28.59 12.09 26.80 9.22 57.30 17.66 80.93 22.75 23.45 9.21 26.58 2.63 
Institu- 
tional 1,694 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 


65+ 0-1 
ADLs 4,289 76.48 7.22 10.75 17.89 8.23 48.16 26.91 72.67 18.06 22.65 8.33 3.46 0.49 
2+ 
ADLs 1,505 76.53 26.57 11.50 25.09 8.63 55.59 18.61 80.42 22.82 23.92 9.53 22.66 2.56 


Total 
Community 32,328 58.18 3.77 6.94 13.70 5.59 32.03 21.95 58.72 13.48 17.28 5.09 1.51 0.18 


Source: Data from the 1994 National Long-Term-Care Survey, tabulated at the Center for Demographic Studies, Duke University. 







included with either dementia or cognitive impairment. 
The dementia prevalence estimate of 1.5% (489,000 per- 
sons) represents cases of dementia severe enough to 
require the use of a proxy respondent. A better estimate of 
the total number of people suffering from dementia is 
provided in Table 8 by the cognitive impairment score 
with cut-points at either 3+ or 5+ errors on the SPMSQ. 


Two categories in Table 9 require explanation. In the 
NLTCS medical conditions were evaluated only in the 
detailed community interview. Therefore, the counts in 
Table 9 for institutionalized persons are zero. The counts 
for nondisabled persons reflect a mixture of medical con- 
ditions for a supplementary sample of "healthy" persons 
who "screened out" but were given an abbreviated form 
of the detailed community interview, and elderly persons 
who "screened in" to the NLTCS detailed community 
interview but were then determined to be nondisabled. 
The supplementary sample represented about 57.5% of 
the combined group. 


In general, the prevalence of these 13 conditions 
increases with increasing disability. The one exception is 
being overweight, which averages 22.0%, but increases 
to 28.5% for the 0 ADL disabled and drops to 17.7% for 
the 3+ ADL group. This may be explained in part by 
increased difficulty eating in the 3+ ADL group. Three 
conditions, CNS, dementia, and mental retardation, 
exhibit large relative increases between the 0-1 ADL 
and 2+ ADL groups. Large absolute increases occur for 
diabetes, discomfort, and circulatory disease. Arthritis- 
rheumatism and circulatory disease are highly prevalent 
in both the disabled and nondisabled subpopulations 
(54-81% at age 65+ for both sexes). These rates are high 
enough that it would be useful to have these medical con- 
ditions classified by severity. 


Marital Status and Family Support 
Table 10 presents the distribution of disabled elderly 


persons by marital status (married vs. unmarried) and 
provides the percentage of persons in each of these cate- 
gories with paid helpers, by gender. Overall, 84.2% of 
institutional residents are not married, and, by definition, 
all of them use paid helpers. Among community residents 
there are large differences in the marital status rates by 
age and gender. One interesting reversal is the increase in 
the percent married, moving from 0-1 ADL to 2+ ADLs. 
This may reflect the importance of a spouse in maintain- 
ing community-residence status for severely disabled 
persons. Even so, 44.0% of married persons with 2+ 
ADLs used paid help, and among elderly women aged 
85+ this rate rises to 73.8%. Among unmarried disabled 


community residents, the use of paid help is high (above 
43%) beginning with one ADL limitation. Even among 
those with no ADL limitations (restricted to IADL or CI 
limitations), 25.4% used paid help. Among nondisabled 
persons, a small fraction reported using paid help. 


Table 11 presents the distribution of disabled elderly 
persons by family structure, that is, living arrangements 
in which (1) a spouse is present, (2) a spouse is not pres- 
ent, but either children, other relatives, or other persons 
are co-resident with the disabled person living in the 
community, or (3) the disabled person lives alone. There 
is a high utilization of paid help among disabled persons 
living alone. As in Table 9, the estimates for institution- 
alized persons are zero, and the estimates for nondis- 
abled persons are based on a reweighting of the detailed 
interview responses to represent the entire nondisabled 
sample. The fact that the percentage of nondisabled liv- 
ing with a spouse is almost identical to the percentage 
married in Table 10 (where reweighting was not used) 
suggests that the reweighting procedure is unbiased. 
This suggests that the estimate that 0.8-3.4% of the 
nondisabled use paid help is reasonable. 


The estimates for community residents living with 
their spouse are comparable to the estimates for married 
persons in Table 10. The estimates for the other two 
groups in Table 11 are breakouts of the estimates for 
unmarrieds in Table 10. 


Table 11 does not fully reveal the role of children in 
providing care for disabled elderly parents. Among 
those disabled living with their spouse, about 14.0% are 
co-resident with children. Among those disabled living 
with children, relatives, or others, about 64.4% actually 
live with children, and another 25.5% live with other 
relatives; only 10.0% live with nonrelatives. The role of 
children increases with increasing disability so that 
72.3% of those with 3+ ADLs living with children, rel- 
atives, or others actually live with children. The NLTCS 
contains detailed information on caregiving that permits 
in-depth study of the roles of children and others in pro- 
viding care for disabled elderly. 


Helper Hours and Payments 


Table 12 presents the distribution of helper hours and 
helper payments for disabled elderly community residents 
in 1995, by gender. Estimates of the number of disabled 
persons with paid or unpaid help, and the total number 
of hours of help, are provided. The estimates indicate 
that 1,548 hours of help per person per year (PPPY) 
were provided to 5.3 million community residents 
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TABLE 10  


ESTIMATED DISABILITY PREVALENCES BY MARITAL STATUS, 1995 


Male 


Category 


Percentage of Category 
with Paid Helpers 


Population 
(000's) Married Unmarried Married Unmarried 


65-74 Nondisabled 7,772 81.12% 18.88% 0.05% 0.13% 
No ADLs 499 68.80 31.20 5.97 24.92 
! ADL 81 69.90 30.10 5.92 40.44 
2 ADLs 42 100.00 0.00 29.60 0.00 
3+ ADLs 125 71.18 28.82 61.58 50.51 
Institutional 101 30.12 69.88 100.00 100.00 


75-84 Nondisabled 3,357 74.64 25.36 0.14 0.68 
No ADLs 461 67.77 32.23 7.25 23.97 
1 ADL 101 72.42 27.58 13.32 51.39 
2 ADLs 51 75.76 24.24 22.58 40.8 I 
3+ ADLs 156 82.67 17.33 36.28 54.64 
Institutional 174 43.73 56.27 100.00 100.00 


85+ Nondisabled 580 58.00 42.00 0.00 1.00 
No ADLs 172 51.90 48.10 22.58 25.77 
1 ADL 41 46.07 53.93 42.23 47.06 
2 ADLs 23 64.63 35.37 11.19 87.64 
3+ ADLs 87 62.80 37.20 57.55 50.17 
Institutional 153 34.97 65.03 100.00 100.00 


Female 


65-74 Nondisabled 9,044 54.85% 45.15% 0.17% 0.38% 
No ADLs 794 39.52 60.48 11.68 19.65 
1 ADL 196 41.17 58.83 7.72 41.47 
2 ADLs 79 47.65 52.35 25.38 46.03 
3+ ADLs 213 51.51 48.49 41.85 36.59 
Institutional 129 21.85 78.15 100.00 100.00 


75-84 Nondisabled 4,814 35.28 64.72 0.21 0.52 
No ADLs 950 21.67 78.33 19.98 26.07 
1 ADL 254 29.43 70.57 34.76 41.56 
2 ADLs 132 35.38 64.61 33.25 56.25 
3+ ADLs 247 44.24 55.76 51.55 51.73 
Institutional 417 9.90 90. ! 0 100.00 100.00 


85+ Nondisabled 967 14.30 85.70 0.00 0.53 
No ADLs 549 9.01 90.99 43.96 30.29 
1 ADL 190 6.02 93.98 45.24 45.43 
2 ADLs 66 2 i .65 78.35 73.75 34.62 
3+ ADLs 284 9.84 90.16 73.77 64.21 
Institutional 721 5.34 94.66 100.00 100.00 


Both Sexes 


65+ Nondisabled 26,533 60.09% 39.91% 0.11% 0.44% 
No ADLs 3,426 38.38 61.62 12.39 25.36 
1 ADL 864 36.55 63.45 18.55 43.48 
2 ADLs 393 49.39 50.61 30.11 48.83 
3+ ADLs 1,112 46.71 53.29 49.25 54.46 
Institutional 1,694 15.80 84.20 100.00 100.00 
0-1 ADL 4,289 38.01 61.99 13.58 29.10 
2+ ADLs 1,505 47.41 52.59 44.04 53.05 


Total 34,022 54.54 45.46 4.43 17.24 
Total Community 32,328 56.57 43.43 3.03 8.83 


Source: Data from the 1994 National Long-Term-Care Survey, tabulated at the Center for Demographic 
Studies, Duke University. 
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T A B L E  11 


E S T I M A T E D  D I S A B I L I T Y  P R E V A L E N C E S  BY F A M I L Y  S T R U C T U R E  AND PAY STATUS, 1995 


Male 


Percentage of Category 
Population Percentage Living with with Paid Helpers 


Category (000's) Spouse Child/Rel/Other Alone Spouse Child/Rei/Other Alone 


65-74 Nondisabled 7,772 81.45% 8.37% 10.18% 0.36% 0.00% 1.89% 
No ADLs 499 69.72 11.12 19.16 5.79 23.06 26.68 
1 ADL 81 67.99 15.60 16.41 3.28 41.32 46.53 
2 ADLs 42 100.00 0.00 0.00 29.60 0.00 0.00 
3+ ADLs 125 74.47 17.57 7.97 58.86 57.01 57.02 
Institutional 101 0.00 0.00 0.00 0.00 0.00 0.00 


75-84 Nondisabled 3,357 75.46 6.08 18.45 1.13 0.00 5.04 
No ADLs 461 67.58 10.06 22.36 7.11 18.85 27.31 
1 ADL 101 71.08 13.86 15.06 11.35 39.95 73.16 
2 ADLs 51 74.59 14.24 11.18 22.93 35.05 57.66 
3+ ADLs 156 82.67 11.47 5.86 36.93 33.87 92.21 
Institutional 174 0.00 0.00 0.00 0.00 0.00 0.00 


85+ Nondisabled 580 44.89 12.40 42.71 0.00 0.00 8.25 
No ADLs 172 53.04 16.52 30.44 22.99 3.10 36.79 
1 ADL 41 38.22 38.05 23.73 30.54 41.33 70.07 
2 ADLs 23 64.63 19.52 15.84 11.19 77.64 100.00 
3+ ADLs 87 57.77 27.61 14.63 57.69 38.03 67.82 
Institutional 153 0.00 0.00 0.00 0.00 0.00 0.00 


Female 


65-74 Nondisabled 9,044 55.98% 13.93% 30.08% 1.22% 3.00% 3.00% 
No ADLs 794 41.13 17.93 40.94 12.56 10.69 22.02 
1 ADL 196 41.20 31.83 26.97 9.37 21.64 60.19 
2 ADLs 79 50.59 35.54 13.87 29.72 20.50 100.00 
3+ ADLs 213 48.84 45.34 5.83 40.13 36.06 43.87 
Institutional 129 0.00 0.00 0.00 0.00 0.00 0.00 


75-84 Nondisabled 4,814 33.94 16.18 49.87 0.95 6.07 3.13 
No ADLs 950 24.60 21.69 53.72 23.61 12.40 30.13 
1 ADL 254 32.00 28.14 39.85 35.49 22.94 53.97 
2 ADLs 132 37.14 32.05 30.82 31.68 28.96 87.83 
3+ ADLs 247 45.62 33.19 21.19 50.40 44.11 64.66 
Institutional 417 0.00 0.00 0.00 0.00 0.00 0.00 


85+ Nondisabled 967 17.33 23.86 58.81 0.00 2.71 4.43 
No ADLs 549 10.82 25.57 63.61 40.65 14.51 36.31 
1 ADL 190 6.07 41.39 52.54 42.25 18.50 69.25 
2 ADLs 66 20.89 57.54 21.57 72.79 30.70 47.40 
3+ ADLs 284 14.16 56.51 29.33 76.51 51.94 87.81 
Institutional 721 0.00 0.00 0.00 0.00 0.00 0.00 


Both Sexes 


65+ Nondisabled 26,533 60.26% 12.05% 27.70% 0.80% 2.86% 3.38% 
No ADLs 3,426 40.02 18.07 41.91 13.40 13.50 29.61 
1 ADL 864 36.62 29.53 33.86 17.74 24.23 61.51 
2 ADLs 393 50.29 30.57 19.14 30.48 29.76 80.22 
3+ ADLs 1,112 47.58 36.24 16.18 49.26 45.18 75.15 
Institutional 1,694 0.00 0.00 0.00 0.00 0.00 0.00 
0-1 ADL 4,289 39.33 20.38 40.29 14.21 16.63 35.01 
2+ ADLs 1,505 48.29 34.76 24.43 44.15 41.64 65.34 


Total Community 32,328 56.92 14.21 28.87 3.75 9.90 11.24 


Source: Data from the 1994 National Long-Term-Care Survey, tabulated at the Center for Demographic Studies, Duke University. 
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TABLE 12 


ESTIMATED HELPER HOURS AND PAYMENTS FOR DISABLED COMMUNITY RESIDENTS, 1995 


Male 


Category 


Paid or Unpaid Help Paid Help Only 


Percentage Average Pay Total Paid 
Population Percentage Helper Hours with Paid Amount Paid Out-of-Pocket Helper Hours Helper Hours 


(000's) with Helpers (Hr. PPPY) Helpers (PPPY) (PPPY) (Hr. PPPY) (Hr. PPPY) 


65-74 Nondisabled 7,772 1.44% 730 0.06% $ 3,255 $ 224 1,092 
No ADLs 499 75.68 871 11.72 6,561 415 765 
1 ADL 81 95.2t 1,104 16.31 1,917 92 1,179 
2 ADLs 42 100.00 1,996 29.60 991 50 3,564 
3+ ADLs 125 100.00 3,686 58.39 13,729 3,220 4,634 
Institutional 101 0.00 0 0.00 0 0 0 


75-84 Nondisabled 3,357 2.78 700 0.27 945 268 218 
No ADLs 461 73.71 976 12.81 3,127 298 760 
1 ADL 101 97.12 1,354 24.63 2,141 152 888 
2 ADLs 51 100.00 1,961 28.54 4,662 852 1,378 
3+ ADLs 156 100.00 3,631 39.82 11,446 1,728 4,135 
Institutional 174 0.00 0 0.00 0 0 0 


85+ Nondisabled 580 3.91 592 0.37 10,755 2,490 1,664 
No ADLs 172 82.55 899 23.91 2,784 1,159 884 
1 ADL 41 100.00 1,367 44.03 2,685 1,861 723 
2 ADLs 23 100.00 1,465 38.23 3,215 612 1,463 
3+ ADLs 87 1130.00 5,560 53.74 18,316 4,029 6,605 
Institutional 153 0.00 0 0.00 0 0 0 


780 
529 
235 
116 


1,532 
0 


114 
451 
292 
660 


1,368 
0 


1,456 
394 
364 
482 


2,890 
0 


Female 


65-74 Nondisabled 9,044 1.05 682 0.26 3,091 230 472 
No ADLs 794 61.28 577 16.10 2,222 443 721 
1 ADL 196 89.78 1,300 26.98 6,089 2,081 1,259 
2 ADLs 79 97.20 1,212 36.19 6,290 632 1,071 
3+ ADLs 213 100.00 3,553 38.50 16,802 2,100 4,339 
Institutional 129 0.00 0 0.00 0 0 0 


75-84 Nondisabled 4,814 1.57 245 0.40 990 203 277 
No ADLs 950 72.74 578 24.68 2,420 690 583 
1 ADL 254 97.31 1,156 39.32 3,469 738 1,011 
2 ADLs 132 100.00 2,080 48.11 11,610 5,883 2,266 
3+ ADLs 247 100.00 3,337 51.33 12,592 4,688 3,664 
Institutional 417 0.00 0 0.00 0 0 0 


85+ Nondisabled 967 2.81 283 0.43 2,713 1,311 520 
No ADLs 549 84.39 649 31.21 2,299 1,226 476 
1 ADL 190 99.44 1,078 46.61 3,593 1,529 834 
2 ADLs 66 100.00 1,760 43.09 5,179 1,012 2,125 
3+ ADLs 284 100.00 4,685 65.94 21,300 6,390 4,877 
Institutional 721 0.00 0 0.00 0 0 0 


430 
336 
981 
901 


2,316 
0 


109 
325 
505 


1,621 
1,551 


0 
520 
325 
497 
668 


3,020 
0 







ESTIMATED HELPER HOURS AND PAYMENTS FOR DISABLED COMMUNITY RESIDENTS, 1995 


Both Sexes 


Category 


Paid or Unpaid Help Paid Help Only 


Percentage Average Pay Total Paid 
Population Percentage Helper Hours with Paid Amount Paid Out-of-Pocket Helper Hours Helper Hours 


(000's) with Helpers (Hr. PPPY) Helpers (PPPY) (PPPY) (Hr. PPPY) (Hr. PPPY) 


65+ 


Total Community 


Nondisabled 26,533 1.60 591 0.24 2,391 377 467 354 
No ADLs 3,426 73.00 707 20.21 2,785 748 630 359 
1 ADL 864 95.98 1,198 34.48 3,744 1,203 982 549 
2 ADLs 393 99.44 1,795 39.78 7,498 2,805 1,998 1,042 
3+ ADLs 1,112 100.00 3,978 51.97 16,497 4,316 4,565 2,222 
Institutional 1,694 0.00 0 0.00 0 0 0 0 
0-1 ADL 4,289 77.63 830 23.08 3,073 885 736 416 
2+ ADLs 1,505 99.85 3,410 48.79 14,580 3,994 4,018 1,971 


32,328 16.27 1,548 5.53 7,778 2,145 2,075 1,053 


Source: Data from the 1994 National Long-Term-Care Survey, tabulated at the Center for Demographic Studies, Duke University. 







(16.3%). This corresponds to 29.8 hours per week per 
person receiving help and implies a total of 8.1 billion 
hours of help per year. 


Corresponding estimates are provided for the 1.8 mil- 
lion elderly community residents (5.5%) who received 
any amount of paid care. Approximately 2,075 hours of 
care were provided per person per year to these people, 
of which 1,053 hours were paid for, at a cost of $7,778 
each. These estimates imply that 1.9 billion hours of paid 
care were provided in 1995, at a cost of $13.9 billion. Of 
the 8.1 billion hours of help in 1995, 76.9% was unpaid. 


The average cost of paid care in 1995 was $7.39 per 
hour. If we assumed that this rate also applied to 
unpaid care in 1995, then the value of unpaid care for 
community residents would be $46.2 billion, the value 
of all care for community residents would be $60.1 bil- 
lion (including $13.9 billion paid care), and the value 
of all care for institutional and community residents 
would be $117.0 billion (including $56.9 billion for 
institutional care; see Table 7). This assumption is 
similar to that used by Arno, Levine, and Memmott 
(1999) in evaluating the economic value of all types of 
informal caregiving, not just long-term care for the dis- 
abled elderly population. Their preferred estimate for 
1997 was based on an hourly rate of $8.18 (which 
deflates to $7.77 in 1995; 5.1% higher than our $7.39 
rate), but they also used low-high values of $5.15 and 
$11.20 per hour to reflect a range of costs that might be 
incurred if informal caregiving had to be replaced by 
paid workers. 


Approximately 27.6% ($2,145) of the total cost was 
paid out-of-pocket by long-term-care recipients in 1995. 
This compares with NHA-based estimates of 21.0% for 
home health care and 32.5% for all types of long-term 
care in 1995 (Levitt et al. 1996, p. 204). 


Table 12 provides detailed estimates of helper utiliza- 
tion rates and costs that can inform a range of issues 
relating to program design. For example, the percentage 
of the 2+ ADL group with helpers is 99.9%. This drops 
to 77.6% for the 0-1 ADL group, a group that fails to 
satisfy HIPAA's ADL Trigger. Table 8 indicates that 
about 25.5% of the 0-1 ADL group has 3+ CI scores, 
which could satisfy HIPAA's CI Trigger. If we assumed 
that all of the 3+ CI group used helpers, then it follows 
that the remaining 52.1% (77.6% - 25.5%) of the 0-1 
ADL group who currently use help with ADL or IADL 
activities would not satisfy either HIPAA trigger. 


One might argue that the assistance needs of the 0-1 
ADL group are minor. However, Table 12 shows that 
about 23.1% of the 0-1 ADL group use paid help at a 
cost of $3,073 per year each, with $885 paid out-of- 


pocket on average. This is a nontrivial expenditure, 
especially considering the finding in Table 11 that the 
highest utilization rates for paid care are among those 
living alone (35% overall for 0-1 ADLs). It is also note- 
worthy that these expenditures would not qualify for 
reimbursement under a long-term-care insurance policy 
that met HIPAA's qualification requirements for tax- 
favored treatment. 


Long- Term- Care Expenditures 
Table 13 displays the static component projection of 


total long-term-care expenditures and the component 
projections for institutional and community care for 
the period 1995-2080. The institutional cost projection 
is based on the estimates in Table 7; the home and 
community-based (HCB) cost projection is based on 
the estimates in Table 12. The total long-term-care 
costs are based on summation of the institutional and 
HCB costs. 


The total long-term-care cost for the elderly in 1995 
is estimated to be $71 billion, and this is projected to 
increase to $126 billion in 2035 and $163 billion in 
2080. This projection does not reflect the effects of gen- 
eral inflation and medical inflation, nor does it reflect 
changes in the mix of institutional and HCB care, nor 
changes in the relative amount of informal versus paid 
care in the community. Changes in any of these factors 
could significantly impact the projection. For example, 
Lakdawalla and Philipson (1998) argue that increasing 
longevity could increase the availability of elderly 
males who could act as caregivers for disabled female 
spouses, thereby lowering the demand for paid long- 
term care both in the community and institutions. 


The total long-term-care cost in 1995 is 50.4% of the 
corresponding total Medicare cost in Table 5. This ratio 
drops to 43.2% in 2035 and increases slightly to 45.2% 
in 2080. 


Comparison of Tables 3 and 13 suggests that Medi- 
care's HHA costs are not particularly good indicators of 
HCB long-term-care costs. For example, the 1995 HHA 
cost for community residents with 3+ ADLs was $5.4 
billion, whereas their 1995 HCB long-term-care cost 
was $9.5 billion (75.4% higher). However, the 1995 
HHA cost for nondisabled elderly was $3.9 billion ver- 
sus $150 million HCB long-term-care costs (96.2% 
lower). Nonetheless, since it is likely that HHA costs 
would be reported as part of the HCB long-term-care 
costs for disabled community residents with paid care, 
there is some potential for double counting, and this 
should be considered in evaluating these projections. 
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TABLE 13 
LTC COST PROJECTIONS ($ MILLION, 1995 CONSTANT DOLLARS) 1995-2080, 


ASSUMING DECLINING DISABILITY RATES (0.6% PER YEAR) 
Total 


Category 1995 2000 2005 2010 2015 2020 2025 2030 2035 2040 2050 2060 2070 2080 


Total $70,802 $75,760 $80,072 $83,689 $87,427 $91,630 $98,799 $110,853 $126,127 $141,045 $156,975 $153,422 $154,743 $163,100 
Male 16,275 17,605 18 ,809  19,973 21 ,369  23 ,348  26,290 29,996 33,781 36,949 40,115 40,259 41,503 43,606 
Female 54,528 58,155 61 ,263  63 ,716  66 ,058  68 ,282  72,509 80,857 92,345 104,096 116,860 113,163 113,240 119,494 
65-74 10,389 9,883 9,487 10,229 12,131 14 ,316  15,863 16,723 15,953 14,373 13,685 14,544 13,462 12,991 
75-84 22,903 24 ,527  25,561 24 ,460  23 ,678  25 ,789  30,826 36,529 4 0 , 6 6 2  43,019 37,440 36,221 38,878 36,333 
85+ 37,510 41 ,350  45 ,024  49 ,000  51 ,618  51 ,525  52,110 57,602 69,512 83,653 105,849 102,657 102,403 113,776 
Nondisabled 150 160 165 179 208 247 282 326 368 397 457 496 534 605 
No ADLs 2,950 3,095 3,226 3,351 3,529 3,789 4,208 4,726 5,208 5,599 5,843 5,701 5,795 5,941 
1 ADL 3,830 4,033 4,226 4,397 4,531 4,744 5,223 5,907 6,625 7,195 7,553 7,231 7,399 7,579 
2 ADLs 5,202 5,544 5,828 5,985 6,064 6,360 7,055 8,065 9,197 10,115 10,753 10,540 10,829 11,187 
3+ ADta 58,670 62 ,928  66 ,627  69 ,777  73 ,095  76 ,490  82,031 91,829 1 04,729 I 17,739 132,369 129,455 130,186 137,787 
2+ ADI.a 63,872 68 ,472  72 ,455  75 ,763  79 ,159  82 ,850  89,086 99,894 113,926 127,854 143,122 139,994 37,256 148,974 
1+ ADLs 67,703 72 ,505  76,681 80 ,159  83 ,689  87 ,594  94 ,309  105,801 120,551 135,049 150,675 147,225 148,414 156,553 
IN- ADLs 70,653 75 ,600  79 ,907  83,511 87 ,219  91 ,383  98 ,517  110,527 125,759 140,648 156,518 152,926 154,209 162,495 


Institutional LTC 


Total 56,902 61 ,138  64,791 67 ,688  70 ,498  73 ,599  79,170 88,944 101,804 114,572 128,299 125,316 126,457 133,623 
Male 12,738 13,873 14,828 15,672 16 ,674  18,200 20,535 23,531 26,720 29,356 31,871 31,992 33,063 34,743 
Female 44,164 47 ,265  49 ,964  52 ,015  53 ,824  55 ,399  58,635 65,413 75,084 85,216 96,428 93,324 93,394 98,879 
65-74 6,720 6,400 6,128 6,586 7,799 9,225 10,226 10,807 10,340 9,301 8,821 9,381 8,689 8,371 
75--84 18,610 19,934 20 ,768  19,874 19,248 20 ,974  25,077 29,704 33,064 34,964 30,416 29,441 31,590 29,511 
85+ 31,572 34 ,804  37 ,895  41 ,228  43,451 43 ,399  43,867 48,433 58,400 70,307 89,061 86,493 86,178 95,741 
Nondisabled 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
No ADLs 1,022 1,102 1,160 1,196 1,235 1,302 1,438 1,653 1,911 2,135 2,295 2,202 2,276 2,385 
1 ADL 2,715 2,876 3,043 3,179 3,261 3,375 3,704 4,198 4,746 5,220 5,531 5,245 5,386 5,540 
2 ADLs 4,029 4,316 4,567 4,732 4,788 4,972 5,46 1 6,260 7,231 8,054 8,790 8,599 8,835 9,245 
3+ ADLs 49,135 52,841 56,021 58 ,580  61 ,214  63 ,950  68,568 76,834 87,916 99,163 111,682 109,269 109,960 116,453 
2+ ADLs 53,165 57 ,159  60 ,587  63 ,312  66 ,002  68 ,922  74,029 83,094 95,147 107,218 120,473 117,868 15,034 125,698 
1+ ADLs 55,880 60,035 63,631 66,491 69 ,263  72 ,297  77,732 87,292 99,893 112,438 126,004 123,113 124,180 131,238 
04- ADLs 56,902 61 ,138  64,791 67 ,688  70 ,498  73 ,599  79,170 88,944 101,804 114,572 128,299 125,316 126,457 133,623 


Home and Community-Based LTC 


Total 13,900 14,622 15,281 16 ,002  16 ,929  18 ,032  19,629 21,909 24,323 26,473 28,676 28,106 28,286 29,477 
Male 3,537 3,732 3,981 4,301 4,695 5,148 5,755 6,466 7,062 7,593 8,244 8,267 8,440 8,863 
Female 10,364 10,890 11,299 11,701 12 ,234  12,883 13,874 15,443 17,26l 18,880 20,432 19,839 19,846 20,614 
65-74 3,669 3,483 3,359 3,642 4,332 5,090 5,637 5,916 5,612 5,072 4,864 5,183 4,773 4,621 
75--84 4,293 4,593 4,793 4,587 4,431 4,815 5,749 6,825 7,598 8,055 7,024 6,779 7,288 6,822 
85+ 5,938 6,546 7,129 7,773 8,167 8,126 8,243 9,169 11,112 13,346 16,788 16,164 16,225 18,035 
Nondisabled 150 160 165 179 208 247 282 326 368 397 457 496 534 605 
No ADIa 1,928 1,992 2,065 2,155 2,295 2,487 2,770 3,073 3,297 3,464 3,548 3,498 3,518 3,557 
1 ADL 1,115 1,157 1,183 1,218 1,270 1,369 1,520 1,709 1,878 1,975 2,022 1,986 2,013 2,039 
2 ADLs 1,173 1,226 1,261 1,253 1,276 1,388 1,595 1,805 1,966 2,060 1,963 1,940 1,995 1,943 
3+ ADI~ 9,535 10,087 10,607 11,197 11,881 12 ,540  13,463 14,995 16,813 18,576 20,687 20,185 20,227 21,334 
2+ ADLs 10,708 11,313 11 ,868  12 ,450  13,157 13,928 15,057 16,800 18,779 20,636 22,649 22,126 22,221 23,277 
1+ ADI.a 11,823 12,470 13,051 13 ,668  14 ,426  15,298 16,577 18,509 20,658 22,611 24,672 24,112 24,234 25,315 
0+ ADLs 13,751 14 ,462  15 ,116  15,823 16,721 17,785 19,347 21,583 23,955 26,075 28,220 27,610 27,752 28,872 


Source: Data from the 1994 National Long-Term-Care Survey, tabulated at the Center for Demographic Studies, Duke University. 







Markov Chain Models 
Projections based on a Markov chain model are fun- 


damentally different from static component projections. 
Whereas a static component projection requires good 
estimates of the prevalence rates for various population 
characteristics (such as those in Tables 2-13), a Markov 
chain projection requires good estimates of the transition 
rates between the various dynamic states of the model. 
Any population characteristic that is not included in the 
dynamic part of the model can be represented by using 
appropriately defined conditional prevalence rates or 
conditional probabilities, in a manner similar to the sec- 
ond stage of the static component projection method. 
Thus, a Markov chain projection neither needs nor uses 
the general population projection developed in the first 
stage of the static component projection. Indeed, the 
dynamic part of the Markov chain projection may be 
viewed as an alternative to the general population pro- 
jection, albeit one that may have significantly greater 
detail on health status and other characteristics of the 
population. Thus, the most critical step in the develop- 
ment of such a projection is the successful validation of 
the dynamic Markov chain model-based results. 


Because projected future values are currently 
unknown, it is impossible to have 100% confidence in 
any projection model. What can be done, however, is to 
compare projection outputs with currently available 
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Source: Data from the 1984 and 1989 National Long-Term-Care Surveys, tabu- 
lated at the Center for Demographic Studies, Duke University, following 
procedures described in Stallard and Yee (1999). 
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FIGURE 5 
OBSERVED AND PREDICTED PREVALENCE 
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65-69 70-74 75-79 8084 ~ 90-94 ~-99 100-104 


Aee 


Source: Data from the 1984 and 1989 National Long-Term-Care Surveys, tabu- 
lated at the Center for Demographic Studies, Duke University, following 
procedures described in Stallard and Yee (1999). 


data, examining the pattern of residuals for clues that 
might reveal structural flaws in the model. When struc- 
tural flaws are identified, then one must respecify the 
flawed part of the model, reestimate any affected param- 
eters, recalculate the projection, and revalidate the 


FIGURE 6 
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FIGURE 7 
OBSERVED AND PREDICTED PREVALENCE 


OF INSTITUTIONAL LONG-TERM CARE, 
BOTH SEXES 


0 .8  ¸ 


0.5 


0.4 


0.3 


0 2  


0.1 


0 .0  


0.7 


6S-~g 70-74 75-79 80-84 85-89 gG-g4 gs-gg 100-104 


Source: Data from the 1984 and 1989 National Long-Term-Care Surveys, tabu- 
lated at the Center for Demographic Studies, Duke University, following 
procedures described in Stallard and Yee (1999). 


projection outputs. The broader the range of projection 
outputs that are evaluated this way, the greater one's 
confidence in the projection model. 


This section presents a simple Markov chain model 
designed to generate HCB long-term-care incidence and 
continuance rates for the U.S. elderly population based 
on HIPAA's 2+ ADL Trigger. The model was validated 
by comparing the projection results for a broad range of 
benefit triggers with known patterns of mortality and 
disability prevalence rates (Stallard and Yee 1999). 


For all model variations the predicted mortality sur- 
vival curves were matched to the survival values reported 
from age 68 to 95 in the 1979-81 and 1989-91 U.S. 
decennial life tables (NCHS 1985, 1997). This is illus- 
trated in Figure 4 for the 2+ ADL trigger for both sexes 
combined for age 68+. The figure clearly shows that the 
model-based survival curve falls between the survival 
curves for the U.S. population at the start and end of the 
1980s. Given that the model-based mortality rates 
reflect the experience of the period 1984-89, this part of 
the model appears quite satisfactory. 


In assessing the fit of the model to the observed data 
in Figure 4, it is worthwhile to remember that the only 
point that is forced to match is the first point at age 68. 
Thus, the close fit at age 98 reflects the results of the 
Markov chain model after 30 annual iteration cycles. 


This differs, for example, from the goodness-of-fit plots 
in a regression analysis where the observed and pre- 
dicted values are forced to match at the mean of the 
observed values. 


Each model variation was also validated by compar- 
ing cross-sectional estimates of the prevalence rates 
from the 1984 and 1989 NLTCS with corresponding 
prevalence rates derived from the model. This is illus- 
trated in Figures 5-7 for the 2+ ADL trigger for both 
sexes combined for age 65-69 and above. 


In addition to the observed NLTCS data for 1984 and 
1989, Figures 5-7 also display plots of "modified" 
NLTCS data for 1984 and 1989. The modifications are 
small and generally restricted to the two oldest age 
groups, and reflect pooling of transition counts to deal 
with credibility issues relating to small sample sizes at 
these ages (Stallard and Yee 1999). 


Figure 5 shows that about 89% of the population is 
nondisabled at age 65-69, but that this rate declines to 
below 18% at age 95-99. At each age there is a higher 
percentage of nondisabled persons in 1989 than in 
1984 consistent with the long-term trends displayed in 
Figure 3. The model-based results track the 1984 and 
1989 observed values from age 65-69 to 80-84, after 
which there is a higher percentage of nondisabled per- 
sons in the model than in either of the NLTCS surveys. 
These higher model-based values at age 85+ are consis- 
tent with temporal declines in age-specific disability 
rates. Again, it is worth emphasizing that the only point 
at which the model is forced to match observed data is 
the first point at age 65-69. The close match between 
the model and the observed data at all older ages is evi- 
dence of the validity of the model structure. 


Figure 6 shows that about 2.6% of the population sat- 
isfies HIPAA's 2+ ADL Trigger at age 65-69 and that 
this rate increases to about 11.0% at age 85-89, after 
which the model-based results diverge downward from 
the two NLTCS surveys reaching 19.0% at age 100- 
104. Figure 7 shows that about 1.2% of the population is 
institutionalized at age 65-69 and that this rate increases 
to about 18.4% at age 85-89, after which the model- 
based results again diverge downward from the two 
NLTCS surveys reaching 46.5% at age 100-104. The 
lower model-based values at age 85+ in Figures 6 and 7 
are consistent with the declines in age-specific disability 
rates seen in Figures 3 and 5. 


The incidence rates for HCB long-term care using the 
HIPAA 2+ ADL Trigger to define the benefit eligibility 
state are presented in Tables 14 and 15 for men and 
women, respectively, and are graphically displayed in 
Figures 8 and 9. The continuance rates are presented in 
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T A B L E  1 4  


I N C I D E N C E  R A T E S  F O R  H C B  L O N G - T E R M  C A R E :  M A L E S ,  2 +  A D L s  


Age at Selection" 


Ultimate Age 65.0 Age 70.0 Age 75.0 Age 80.0 
Attained 


Age Relative Absolute Relative Absolute Relative Absolute Relative Absolute Relative Absolute 


Age 85.0 


Relative Absolute 


65 0.00772 6395 0.00619 4902 
66 0.00832 6660 0.00667 5123 
67 0.00910 7033 0.00736 5470 
68 0.00963 7172 0.00779 5589 
69 0.01000 7163 0.00809 5595 
70 0.01082 7446 0.00908 6051 0.00504 3198 
71 0.01181 7787 0.01036 6634 0.00709 4350 
72 0.01272 8003 0.01152 7044 0.00884 5204 
73 0.01358 8111 0.01257 7311 0.01036 5820 
74 0.01438 8126 0.01353 7455 0.01170 6242 
75 0.01590 8467 0.01511 7851 0.01342 6769 0.00833 3932 
76 0.01819 9071 0.01740 8476 0.01573 7454 0.01079 4818 
77 0.02065 9575 0.01989 9014 0.01828 8076 0.01360 5699 
78 0.02329 9957 0.02257 9439 0.02104 8600 0.01670 6509 
79 0.02609 10202 0.02542 9732 0.02400 8995 0.02002 7198 
80 0.02918 10350 0.02856 9930 0.02729 9301 0.02374 7802 
81 0.03289 10481 0.03234 10109 0.03122 9582 0.02814 8359 
82 0.03723 10535 0.03675 10206 0.03577 9765 0.03309 8775 
83 0.04213 10456 0.04171 10164 0.04085 9796 0.03853 9001 
84 0.04753 10210 0.04716 9951 0.04641 9646 0.04440 9010 
85 0.05122 9396 0.05090 9175 0.05026 8927 0.04851 8432 
86 0.05351 8295 0.05323 8112 0.05268 7916 0.05118 7538 
87 0.05612 7293 0.05589 7140 0.05542 6985 0.05415 6700 
88 0.05892 6355 0.05872 6228 0.05831 6106 0.05724 5890 
89 0.06177 5471 0.06160 5366 0.06126 5270 0.06035 5108 
90 0.06511 4681 0.06497 4594 0.06468 4519 0.06391 4397 
91 0.06851 3962 0.06839 3891 0.06814 3831 0.06749 3739 
92 0.07141 3305 0.07130 3247 0.07109 3199 0.07053 3129 
93 0.07396 2728 0.07386 2681 0.07368 2643 0.07318 2589 
94 0.07624 2234 0.07616 2195 0.07599 2166 0.07555 2124 
95 0.07817 1814 0.07810 1784 0.07795 1760 0.07756 1728 
96 0.07977 1464 0.07971 1440 0.07958 1421 0.07923 1396 
97 0.08119 1178 0.08113 1158 0.08101 1143 0.08070 1124 
98 0.08245 944 0.08239 929 0.08229 917 0.08201 902 
99 0.08357 756 0.08352 743 0.08343 734 0.08318 722 


100 0.08458 603 0.08454 593 0.08445 586 0.08423 577 
101 0.08549 481 0.08545 473 0.08537 467 0.08517 460 
102 0.08631 383 0.08627 377 0.08620 372 0.08602 367 
103 0.08705 305 0.08701 300 0.08695 296 0.08678 292 
104 0.08771 242 0.08768 238 0.08763 235 0.08747 232 
105 0.08832 192 0.08829 189 0.08824 187 0.08810 184 
106 0.08887 152 0.08884 150 0.08880 148 0.08867 146 
107 0.08937 121 0.08934 119 0.08930 117 0.08919 t16 
108 0.08982 96 0.08980 94 0.08976 93 0.08966 92 
109 0.09023 76 0.09021 74 0.09017 74 0.09008 73 


0.01257 3763 
0.01870 5134 
0.02509 6222 
0.03174 6995 
0.03860 7445 
0.04356 7238 0.01948 2682 
0.04700 6651 0.02797 3381 
0.05063 6045 0.03551 3711 
0.05428 5410 0.04217 3749 
0.05786 4757 0.04805 3578 
0.06183 4142 0.05387 3307 
0.06572 3553 0.05915 2954 
0.06900 2991 0.06344 2556 
0.07185 2486 0.06706 2166 
0.07438 2047 0.07020 1809 
0.07652 1669 0.07284 1492 
0.07830 1352 0.07504 1218 
0.07987 1090 0.07697 989 
0.08126 876 0.07867 800 
0.08251 702 0.08018 644 
0.08362 562 0.08152 517 
0.08462 449 0.08273 414 
0.08552 358 0.08381 331 
0.08633 285 0.08479 264 
0.08707 226 0.08567 211 
0.08773 180 0.08647 168 
0.08834 143 0.08719 133 
0.08888 113 0.08784 106 
0.08938 90 0.08844 84 
0.08983 71 0.08897 67 


Note: Age-specific relative and absolute annual incidence rate of HCB long-term care among community residents active or mildly disabled at the start of the year, by ultimate and selected sub- 
populations. Includes transfers to and from institutional long-term care occurring within the year. 


Source: Data from the 1984and 1989 National Long-Term-Care Surveys, tabulated at the Center for Demographic Studies, DukeUmversity, following procedures described in Stallard andYee (1999). 
a Includes only persons who are active at that age. 







T A B L E  1 5  


I N C I D E N C E  R A T E S  F O R  H C B  L O N G - T E R M  C A R E :  F E M A L E S ,  2 +  A D L s  


Age at Selection" 


Attained Ultimate Age 65.0 Age 70.0 Age 75.0 Age 80.0 


Age Relative Absolute Relative Absolute Relative Absolute Relative Absolute Relative Absolute 


Age 85.0 


Relative Absolute 


65 0.00923 8745 0.00574 5026 
66 0.00955 8863 0.00643 5538 
67 0.00985 8950 0.00707 5978 
68 0.00979 8689 0.00738 6119 
69 0.00940 8149 0.00738 5986 
70 0.00971 8204 0.00779 6180 0.00498 3763 
71 0.01076 8846 0.00879 6801 0.00593 4376 
72 0.01203 9599 0.01006 7568 0.00720 5192 
73 0.01353 10451 0.01160 8462 0.00880 6174 
74 0.01527 11381 0.01340 9452 0.01070 7283 
75 0.01732 12404 0.01561 10606 0.01317 8658 0.00596 3580 
76 0.01952 13377 0.01803 11750 0.01593 10071 0.00989 5765 
77 0.02172 14168 0.02044 12693 0.01863 11254 0.01354 7611 
78 0.02392 14754 0.02280 13417 0.02124 12190 0.01695 9119 
79 0.02607 15124 0.02511 13914 0.02377 12872 0.02014 10293 


0.02818 15269 0.02738 14194 0.02628 13343 0.02335 11253 
81 0.03013 15139 0.02950 14201 0.02865 13529 0.02640 11894 
82 0.03189 14729 0.03141 13911 0.03076 13384 0.02905 12113 
83 0.03339 14045 0.03302 13334 0.03253 12924 0.03126 11945 
84 0.03456 13118 0.03429 12505 0.03393 12189 0.03302 11440 
85 0.03762 12767 0.03741 12204 0.03712 11940 0.03639 11321 
86 0.04247 12720 0.04228 12180 0.04202 11947 0.04136 11401 
87 0.04725 12304 0.04707 11800 0.04684 11597 0.04624 11126 
88 0.05196 11593 0.05180 11132 0.05159 10959 0.05105 10560 
89 0.05661 10663 0.05647 10250 0.05628 10105 0.05579 9774 
90 0.06097 9552 0.06082 9187 0.06062 9065 0.06012 8787 
91 0.06536 8405 0.06519 8088 0.06497 7984 0.06441 7750 
92 0.06993 7297 0.06975 7025 0.06952 6940 0.06892 6748 
93 0.07465 6246 0.07447 6016 0.07422 5948 0.07361 5794 
94 0.07947 5269 0.07928 5078 0.07903 5024 0.07842 4904 
95 0.08233 4274 0.08215 4122 0.08192 4082 0.08134 3993 
96 0.08337 3369 0.08321 3251 0.08301 3222 0.08249 3158 
97 0.08435 2650 0.08421 2559 0.08402 2538 0.08356 2492 
98 0.08528 2081 0.08515 2010 0.08498 1995 0.08456 1962 
99 0.08615 1631 0.08604 1576 0.08588 1565 0.08550 1541 


100 0.08687 1275 0.08677 1233 0.08663 1224 0.08628 1207 
101 0.08745 994 0.08736 961 0.08723 955 0.08691 943 
102 0.08799 774 0.08790 749 0.08779 744 0.08750 735 
103 0.08849 602 0.08841 583 0.08830 579 0.08804 573 
104 0.08896 468 0.08888 453 0.08878 451 0.08855 446 
105 0.08939 363 0.08932 352 0.08923 350 0.08901 346 
106 0.08979 282 0.08973 273 0.08964 271 0.08944 269 
1117 0.09016 218 0.09010 2t l  0.09003 210 0.08984 209 
108 0.09051 169 0.09045 164 0.09038 163 0.09021 162 
11)9 0.09083 131 0.09078 127 0.09071 126 0.09055 125 


0.01338 5482 
0.01904 7439 
0.02365 8687 
0.02735 9322 
0.03024 9447 
0.03421 9678 0.02659 5723 
0.03942 9957 0.03296 6515 
0.04452 9881 0.03898 6936 
0.04952 9507 0.04473 7031 
0.05442 8900 0.05026 6853 
0.05871 8052 0.05452 6337 
0.06284 7131 0.05829 5691 
0.06727 6241 0.06256 5064 
0.07192 5389 0.06720 4450 
0.07673 4587 0.07210 3855 
0.07977 3757 0.07553 3216 
0.08109 2989 0.07737 2603 
0.08231 2370 0.07902 2093 
0.08344 1874 0.08050 1674 
0.08448 1477 0.08185 1333 
0.08536 1161 0.08299 1056 
0.08608 909 0.08395 833 
0.08674 711 0.08482 656 
0.08735 555 0.08560 515 
0.08791 432 0.08632 403 
0.08843 337 0.08698 315 
0.08891 262 0.08757 246 
0.08935 203 0.08812 192 
0.08976 158 0.08863 149 
0.09013 122 0.08910 116 


Note: Age-specific relative and absolute annual incidence rate of HCB long-term care among community residents active or mildly disabled at the start of the year, by ultimate and selected 
subpopulations. Includes transfers to and from institutional long-term care occurring within the year. 


Source: Data from the 1984 and 1989 National Long-Term-Care Surveys, tabulated at the Center for Demographic Studies, Duke University, following procedures described in Stallard and 
Yee (1999). 


a Includes only persons who are active at that age. 







FIGURE 8 
AGE-SPECIFIC RELATIVE INCIDENCE OF H C B  
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Source: Data from the 1984 and 1989 National Long-Term-Care Surveys, tabu- 
lated at the Center for Demographic Studies, Duke University, following 
procedures described in Stallard and Yee (19991. 


FIGURE 9 
AGE-SPECIFIC RELATIVE INCIDENCE OF H C B  
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Source: Data from the 1984 and 1989 National Long-Term-Care Surveys, tabu- 
lated at the Center for Demographic Studies, Duke University. following 
procedures described in Stallard and Yee (1999). 


Tables 16 and 17 and are graphically displayed in Figures 
10and II. 


Each age-specific incidence rate is defined as the 
probability that a community resident classified as 
active or mildly disabled who reaches the indicated 
exact age at the start of the year will exceed the 2+ ADL 


threshold for HCB long-term care at some time during 
the year, while retaining his or her status as a commu- 
nity resident. Four sets of incidence rates are presented, 
three based on risk selection at ages 65, 75, or 85, and an 
ultimate set with no risk selection. Under this model 
"risk selection" is restricted to classifying the individual 


FIGURE 10 
DURATION-SPECIFIC CONTINUANCE RATES 
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Source: Data from the 1984 and 1989 National Long-Term-Care Surveys, tabu- 
lated at the Center for Demographic Studies, Duke University, following 
procedures described in Stallard and Yee (1999). 


FIGURE 11 
DURATION-SPECIFIC CONTINUANCE RATES 
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Source: Data from the 1984 and 1989 National Long-Term-Care Surveys, tabu- 
lated at the Center for Demographic Studies, Duke University, following 
procedures described in Stallard and Yee (1999), 
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T A B L E  16  


C O N T I N U A N C E  R A T E S  F O R  H C B  L O N G - T E R M  C A R E :  1VIALES, 2 +  A D L s  


Months since 
Incidence 


Age 65.5 


Relative Absolute 


0 1.00000 6395 
1 0.97379 6227 
2 0.94824 6064 
3 0.92333 5904 
4 0.89906 5749 
5 0.87540 5598 
6 0.85234 5450 
7 0.82987 5307 
8 0.80797 5167 
9 0.78662 5030 
10 0.76582 4897 
11 0.74555 4767 
12 0.72579 4641 
15 0.66951 4281 
18 0.61744 3948 
21 0.56928 3640 
24 0.52474 3355 
27 0.48357 3092 
30 0.44552 2849 
33 0.41037 2624 
36 0.37790 2416 
48 0.27113 1734 
60 0.19382 1239 
72 0.13812 883 
84 0.09814 628 
96 0.06952 445 
108 0.04909 314 
120 0.03451 221 
144 0.01643 105 
180 0.00489 31 


Relative and Absolute Persistence, by Age at Incidence 


0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 


Age 70.5 Age 75.5 Age 80.5 Age 85.5 Age 90.5 


Relative Absolute Relative Absolute Relative Absolute Relative Absolute Relative Absolute 


1.00000 7446 1.00000 8467 1.00000 10350 1.00000 9396 1.00000 4681 
0.97228 7239 0.97057 8217 0.96559 9993 0.96351 9053 0.96293 4507 
0.94530 7038 0.94192 7975 0.93234 9649 0.92834 8723 0.92723 4340 
0.91906 6843 0.91403 7739 0.90019 9317 0.89444 8404 0.89286 4179 
0.89352 6653 0.88689 7509 0.86911 8995 0.86177 8097 0.85976 4024 
0.86868 6468 0.86047 7285 0.83908 8684 0.83028 7801 0.82788 3875 
0.84451 6288 0.83476 7068 0.81005 8384 0.79994 7516 0.79719 3732 
0.82099 6113 0.80975 6856 0.78200 8093 0.77070 7242 0.76763 3593 
0.79811 5942 0.78542 6650 0.75488 7813 0.74251 6977 0.73916 3460 
0.77586 5777 0.76174 6449 0.72868 7542 0.71535 6722 0.71175 3332 
0.75420 5616 0.73871 6254 0.70336 7279 0.68918 6476 0.68536 3208 
0.73314 5459 0.71632 6065 0.67890 7026 0.66396 6239 0.65994 3089 
0.71265 5306 0.69453 5880 0.65525 6782 0.63965 6010 0.63547 2975 
0.65447 4873 0.63273 5357 0.58902 6096 0.57190 5374 0.56735 2656 
0.60093 4474 0.57595 4876 0.52929 5478 0.51127 4804 0.50652 2371 
0.55166 4107 0.52384 4435 0.47545 4921 0.45703 4294 0.45221 2117 
0.50634 3770 0.47604 4030 0.42693 4419 0.40850 3838 0.40372 1890 
0.46465 3460 0.43225 3660 0.38323 3966 0.36508 3430 0.36042 1687 
0.42631 3174 0.39217 3320 0.34388 3559 0.32625 3066 0.32176 1506 
0.39106 2912 0.35551 3010 0.30846 3192 0.29152 2739 0.28724 1345 
0.35866 2670 0.32201 2726 0.27659 2863 0.26046 2447 0.25643 1200 
0.25329 1 8 8 6  0.21495 1820 0.17818 1844 0.16581 1 5 5 8  0.16283 762 
0.17807 1 3 2 6  0.14176 1200 0.11420 1182 0.10541 990 0.10338 484 
0.12368 921 0.09289 786 0.07305 756 0.06698 629 0.06563 307 
0.08477 631 0.06052 512 0.04665 483 0.04255 400 0.04167 195 
0.05734 427 0.03921 332 0.02975 308 0.02703 254 0.02645 124 
0.03828 285 0.02526 214 0.01894 196 0.01716 161 0.01679 79 
0.02524 188 0.01619 137 0.01204 125 0.01090 102 0.01066 50 
0.01078 80 0.00661 56 0.00486 50 0.00439 41 0.00430 20 
0.00288 21 0.00171 14 0.00124 13 0.00112 11 0.00110 5 


Proportion of Disability Days and Average Length of Episode, by Age, at Incidence 


1.00000 1106 
0.97284 1105 
0.94639 1104 
0.92064 1103 
0.89556 1102 
0.87115 1101 
0.84737 1100 
0.82422 1098 
0.80169 1097 
0.77975 1096 
0.75838 1095 
0.73759 1094 
0.71434 1093 


1.00000 1 0 4 3  1.00000 943 1.00000 847 1.00000 813 
0.97123 1 0 4 2  0.96820 941 0.96466 846 0.96325 813 
0.94326 1041  0.93734 938 0.93054 845 0.92785 813 
0.91607 1 0 4 0  0.90739 936 0.89759 844 0.89373 813 
0.88963 1 0 3 9  0.87832 934 0.86579 843 0.86086 812 
0.86392 1 0 3 8  0.85012 932 0.83507 842 0.82920 812 
0.83893 1 0 3 6  0.82277 929 0.80543 842 0.79869 812 
0.81464 1 0 3 5  0.79623 927 0.77680 841 0.76929 812 
0.79102 1 0 3 4  0.77049 925 0.74917 840 0.74097 811 
0.76806 1 0 3 3  0.74552 923 0.72250 839 0.71369 811 
0.74575 1 0 3 2  0.72130 921 0.69676 839 0.68740 811 
0.72405 1 0 3 0  0.69782 919 0.67190 838 0.66208 811 
0.70296 1 0 2 9  0.67505 917 0.64792 837 0.63768 811 


1.00000 805 
0.96289 805 
0.92715 805 
0.89274 805 
0.85961 805 
0.82770 805 
0.79697 805 
0.76739 805 
0.73890 805 
0.71147 805 
0.68506 805 
0.65962 805 
0.63513 805 


(con6nued) 







T A B L E  16 (CONTINUED)  


CONTINUANCE RA TES  FOR H C B  L O N G - T E R M  C A R E :  M A L E S ,  2 +  A D L s  


Proportion of Disability Days and Average Length of Episode, by Age, at Incidence 


Age 65.5 Age 70.5 Age 75.5 Age 80.5 Age 85.5 Age 90.5 
Months since 
Incidence Relative Absolute Relative Absolute Relative Absolute Relative Absolute Relative Absolute Relative Absolute 


15 0.65977 1 0 9 0  0.64317 1 0 2 5  0.61083 910 0.58056 835 0.56972 810 0.56697 804 
18 0.60667 1 0 8 7  0.58826 1021  0.55235 904 0.52060 833 0.50896 809 0.50612 804 
21 0.55770 1084 0.53785 1 0 1 7  0.49914 899 0.46645 830 0.45464 809 0.45180 804 
24 0.51256 1 0 8 0  0.49158 1013  0.45076 893 0.41782 828 0.40609 808 0.40329 804 
27 0.47096 1 0 7 7  0.44911 1 0 0 8  0.40682 888 0.37416 826 0.36270 808 0.35999 804 
3t1 0.43262 1 0 7 4  0.41015 1 0 0 4  0.36693 882 0.33498 825 0.32392 807 0.32134 804 
33 0.39731 1071  0.37440 999 0.33076 877 0.29983 823 0.28927 807 0.28683 804 
36 0.36478 1 0 6 8  0.34161 994 0.29798 873 0.26830 821 0.25831 806 0.25602 804 
48 0.25855 1 0 5 5  0.23553 970 0.19526 857 0.17168 816 0.16414 805 0.16249 803 
60 0.18246 1041  0.16074 942 0.12711 846 0.10960 812 0,10424 804 0.10311 803 
72 0.12815 1 0 2 6  0.10844 915 0.08231 836 0.06985 809 0.06617 803 0,06540 802 
84 0.08951 1009 0.07234 890 0.05303 826 0.0A. A, n. n . 806 0.04198 802 0.04147 801 
96 0.06208 988 0.04775 869 0.03400 818 0.02823 803 0.02661 801 0.02627 800 
108 0.04269 962 0.03121 851 0.02171 810 0.01790 800 0.01685 798 0.01663 797 
120 0.02901 930 0.02024 837 0.01381 804 0.01132 796 0.01066 795 0.01050 793 
144 0.01285 865 0.00832 806 0.00552 787 0.00449 783 0.00423 782 0.00415 777 
180 0.00333 752 0.00201 727 0.00130 720 0.00106 719 0.00099 719 0.00095 698 


Source: Data from the 1984 and 1989 National Long-Term-Care Surveys, tabulated at the Center for Demographic Studies, Duke University, following procedures described 
in Stallard and Yee (1999), 







TABLE 17 
CONTINUANCE RATES FOR HCB LONG-TERM CARE: FEMALE,  2 + A D L s  


Months since 
Incidence 


0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
15 
18 
21 
24 
27 
30 
33 
36 
48 
60 
72 
84 
96 
108 
120 
144 
180 


0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 


Relative and Absolute Persistence, by Age at Incidence 


Age 65.5 Age 70.5 Age 75.5 Age 80.5 Age 85.5 Age 90.5 


Relative Absolute Relative Absolute Relative Absolute Relative Absolute Relative Absolute Relative Absolute 


1.00000 8745 1.00000 8204 1.00000 12404 1.00000 15269 1.00000 12767 
0.97268 8506 0.97256 7978 0.97153 12051 0.97081 14824 0.96903 12372 
0.94609 8274 0.94586 7759 0.94386 1 1 7 0 7  0.94244 14391 0.93897 11988 
0.92022 8048 0.91988 7546 0.91697 11374 0.91488 13970 0.90982 11616 
0.89505 7827 0.89459 7339 0.89084 11050 0.88810 13561 0.88153 11254 
0.87056 7613 0.86998 7137 0.86544 1 0 7 3 5  0.86207 13163 0.85408 10904 
0.84672 7405 0.84603 6940 0.84076 10429 0.83679 12777 0.82746 10564 
0.82353 7202 0.82273 6749 0.81678 10131 0.81222 12402 0.80163 10234 
0.80097 7005 0.80005 6563 0.79347 9842 0.78835 12038 0.77657 9915 
0.77902 6813 0.77798 6382 0.77082 9561 0.76516 11683 0.75227 9604 
0.75766 6626 0.75651 6206 0.74880 9288 0.74263 11339 0.72870 9303 
0.73688 6~44 0.73562 6035 0.72741 9023 0.72074 11005 0.70583 9011 
0.71666 6267 0.71529 5868 0.70662 8765 0.69948 10681 0.68366 8728 
0.65923 5765 0.65753 5394 0.64772 8034 0.63927 9 7 6 1  0.62108 7929 
0.60634 5303 0.60434 4958 0.59367 7364 0.58409 8919 0.56401 7201 
0.55763 4877 0.55536 4556 0.54408 6749 0.53353 8147 0.51199 6537 
0.51279 4485 0.51026 4186 0.49859 6184 0.48722 7439 0.46460 5932 
0.47151 4123 0.46874 3845 0.45686 5667 0.44481 6792 0.42144 5381 
0.43351 3 7 9 1  0.43053 3532 0.41858 5192 0.40599 6199 0.38215 4879 
0.39859 3486 0.39537 3243 0.38348 4757 0.37046 5657 0.34638 4422 
0.36653 3205 0.36302 2978 0.35129 4357 0.33795 5160 0.31385 4007 
0.26241 2295 0.25757 2113 0.24714 3065 0.23342 3564 0.21075 2691 
0.18811 1 6 4 5  0.18230 1 4 9 5  0.17355 2153 0.16051 2 4 5 1  0.14069 1796 
0.13455 1 1 7 7  0.12882 1 0 5 7  0.12139 1506 0.10973 1676 0.09343 1193 
0.09599 839 0.09089 746 0.08456 1049 0.07457 1139  0.06172 788 
0.06829 597 0.06404 525 0.05865 727 0.05038 769 0.04056 518 
0.04845 424 0.04505 370 0.04051 502 0.03383 517 0.02652 339 
0.03429 300 0.03164 260 0.02786 346 0.02258 345 0.01726 220 
0.01710 150 0.01541 126 0.01294 161 0.00991 151 0.00730 93 
0.00595 52 0.00508 42 0.00392 49 0.00277 42 0.00201 26 


Proportion of Disability Days and Average Length of Episode, by Age at Incidence 


1.00000 1 0 8 8  1.00000 1070 1.00000 1 0 3 7  1.00000 995 1.00000 933 
0.97241 1088 0.97196 1070 0.97106 1036 0.96984 994 0.96787 932 
0.94558 1 0 8 8  0.94468 1069 0.94294 1036 0.94057 993 0.93674 930 
0.91948 1 0 8 7  0.91816 1 0 6 8  0.91563 1 0 3 5  0.91215 992 0.90657 929 
0.89409 1 0 8 7  0.89236 1068 0.88909 1 0 3 5  0.88456 991 0.87734 928 
0.86940 1 0 8 7  0.86728 1067 0.86331 1034 0.85779 990 0.84901 927 
0.84538 1086 0.84288 1 0 6 7  0.83826 1034 0.83179 989 0.82158 926 
0.82202 1 0 8 6  0.81916 1066 0.81393 1 0 3 3  0.80656 988 0.79499 925 
0.79930 1 0 8 6  0.79609 1 0 6 5  0.79030 1 0 3 3  0.78207 987 0.76924 924 
0.77721 1 0 8 6  0.77365 1 0 6 5  0.76733 1032 0.75830 986 0.74429 923 
0.75572 1 0 8 5  0.75184 1064 0.74503 1 0 3 2  0.73523 985 0.72013 922 
0.73481 1 0 8 5  0.73063 1063 0.72336 1 0 3 1  0.71284 984 0.69672 921 
0.71449 1 0 8 5  0.71000 1 0 6 3  0.70231 1030 0.69111 983 0.67404 920 


1.00000 9552 
0.96665 9234 
0.93438 8925 
0.90316 8627 
0.87294 8338 
0.84371 8059 
0.81542 7789 
0.78806 7528 
0.76159 7275 
0.73598 7030 
0.71120 6793 
0.68724 6565 
0.66405 6343 
0.59896 5721 
0.54008 5159 
0.48683 4650 
0.43868 4190 
0.39517 3775 
0.35586 3399 
0.32035 3060 
0.28829 2754 
0.18848 1800 
0.12268 1172 
0.07980 762 
0.05190 496 
0.03375 322 
0.02195 210 
0.01427 136 
0.00603 58 
0.00166 16 


1.O(KI(~ 875 
0.96580 874 
0.93275 874 
0.90080 873 
0.86991 872 
0.84006 871 
0.81121 871 
0.78333 870 
0.75638 869 
0.73034 869 
0.70518 868 
0.68086 867 
0.65737 866 


(continued) 







TABLE 17 (CONTINUED) 
CONTINUANCE RATES FOR HCB LONG-TERM CARE: FEMALE, 2 + ADLs 


Proportion of Disability Days and Average Length of Episode, by Age at Incidence 


Age 65.5 Age 70.5 Age 75.5 Age 80.5 Age 85.5 Age 90.5 
Months since 
Incidence Relative Absolute Relative Absolute Relative Absolute Relative Absolute Relative Absolute Relative Absolute 


15 0.65679 1 0 8 4  0.65148 1061  0.64270 1029 0.62969 980 0.61021 916 0.59153 864 
18 0.60372 1 0 8 4  0.59769 1 0 5 9  0.58806 1 0 2 7  0.57357 977 0.55224 913 0.53216 862 
21 0.55491 1 0 8 3  0.54825 1 0 5 7  0.53798 1 0 2 5  0.52230 974 0.49960 910 0.47863 860 
24 0.51002 1 0 8 2  0.50283 1 0 5 5  0.49209 1 0 2 3  0.47547 971 0.45182 907 0.43039 859 
27 0.46875 1 0 8 2  0.46109 1 0 5 3  0.45004 1021  0.43271 968 0.40848 904 0.38692 857 
30 0.43080 1081  0.42276 1051  0.41151 1 0 1 9  0.39368 964 0.36916 901 0.34778 855 
33 0.39590 1081  0.38755 1 0 4 9  0.37621 1 0 1 7  0.35806 961 0.33352 898 0.31253 854 
36 0.36382 1080 0.35523 1 0 4 8  0.34387 1 0 1 5  0.32556 958 0.30123 895 0.28081 852 
48 0.25925 1 0 7 5  0.25035 1 0 4 0  0.23951 1 0 0 5  0.22179 945 0.19978 884 0.18274 849 
60 0.18433 1 0 6 6  0.17603 1 0 3 4  0.16614 993 0.15026 931 0.13184 874 0.11877 847 
72 0.13066 1 0 5 7  0.12347 1 0 2 6  0.11471 980 0.10120 917 0.08661 865 0.07716 846 
84 0.09233 1 0 4 7  0.08636 1 0 1 7  0.07881 966 0.06775 904 0.05664 856 0.05009 845 
96 0.06501 1036 0.06019 1006 0.05385 952 0.04509 890 0.03689 848 0.03249 843 
108 0.04560 1 0 2 4  0.04176 992 0.03657 936 0.02982 877 0.02394 842 0.02104 839 
120 0.03185 1011  0.02881 975 0.02466 918 0.01960 863 0.01550 837 0.01360 834 
144 0.01526 971 0.01339 930 0.01093 875 0.00828 831 0.00643 821 0.00561 814 
180 0.00461 843 0.00383 808 0.00291 769 0.00208 749 0.00161 748 0.00137 724 


Source: Data from the 1984 and 1989 National Long-Term-Care Surveys, tabulated at the Center for Demographic Studies, Duke University, following procedures described 
in Stallard and Yee (1999). 







as being "active" at the time of selection; mildly dis- 
abled individuals are excluded. Figures 8 and 9 show 
that the impact of risk selection persists for 10-15 years 
and that the effect is larger at older ages of selection. 
The convergence of the select and ultimate incidence 
curves is due to the accumulation of increasing propor- 
tions of mildly disabled persons in the select population 
over time. The relative smoothness of the incidence 
curves results from applying linear interpolation to the 
monthly transition probability matrices of the Markov 
chain model. 


Figures 10 and 11 show that the length-of-episode 
(LOE) declines substantially with increasing age at inci- 
dence. For incidence at age 65, the average length of a 
HCB long-term-care episode is 1,106 days (3.0 years) 
for men and 1,088 days (also 3.0 years) for women. This 
drops to 813 days (2.2 years) and 933 days (2.6 years), 
respectively, at age 85. 


In interpreting these incidence and continuance rates, 
it should be remembered that these rates reflect the 
experience of a noninsured population so that additional 
adjustments may be required if one wished to apply 
them to an insured population. Furthermore, these rates 
are based on one interpretation of the rules for the 
HIPAA ADL Trigger. Alternative interpretations can 
yield incidence and continuance rates that differ signifi- 
cantly (Stallard and Yee 1999). 


Discussion 
The purpose of this paper is twofold: to introduce the 


reader to issues related to the relatively predictable 
decline of health in the elderly population during retire- 
ment, and to provide health-related estimates and statistics 
sufficiently detailed to be useful in financial calculations 
related to retirement planning. 


The analyses in this paper are based on an underlying 
theoretical perspective that views health as a complex 
lifelong biological process that begins prior to birth, 
establishes an identifiable pattern during the develop- 
mental period, evolves further during reproductive and 
postreproductive years, and is manifest in a range of 
medical conditions, diseases, disabilities, and functional 
limitations during the retirement years. This perspective 
provides a paradigm through which one can build cred- 
ible models of the future health of the elderly. This per- 
spective allows consistent and integrated approaches to 
issues related to heterogeneity of the population with 
respect to susceptibility to disease and disability; persis- 
tency of individual health statuses, especially those 
involving chronic conditions; and population momentum 


with respect to measures of life expectancy, active life 
expectancy, and disability-free life expectancy. 


A fundamental step in this direction was provided by 
Verbrugge and Jette (1994), who described a sociomed- 
ical model of disability, the "disablement process." Under 
this model the disablement process initiates with some 
type of pathology (disease, injury, or congenital condi- 
tion), which leads to an impairment (dysfunction or sig- 
nificant structural abnormality in affected body systems), 
which leads to functional limitations (restrictions in 
performing fundamental physical and mental actions 
required in daily life), which lead to disability (difficulty 
doing activities in any domain of life; for example, ADL, 
IADL, and job activities). Verbrugge and Jette stressed 
the importance of clearly distinguishing functional limita- 
tions from disability, emphasizing that rather than being a 
personal characteristic, disability is a gap between per- 
sonal capability and environmental demand. Multiple dis- 
ablement processes can occur in a given individual, and 
the impairments within each process can be affected by 
social, lifestyle, behavioral, psychological, environmen- 
tal, and biological risk factors. Functional limitations 
are affected by extra-individual factors including med- 
ical care, rehabilitation, medications, therapy, external 
support, and physical and social environment; and by 
intra-individual factors including lifestyle, behavior, psy- 
chosocial factors, and activity accommodations. The dis- 
ability phase of the process responds to interventions (for 
example, personal assistance and special equipment) and 
exacerbators (for example, side effects of medications, 
self-destructive behaviors, and external impediments). 
Prevention efforts can be directed toward averting the 
onset of pathology, detecting and managing pathology, 
reducing disease impacts, and maintaining and restoring 
function. 


The conceptualization of the disablement process pro- 
posed by Verbrugge and Jette (1994) builds on earlier 
work by Nagi (1965, 1976) and by the World Health 
Organization (1980) in formulating the International 
Classification of Impairments, Disability, and Handicaps 
(ICIDH). Lawrence and Jette (1996) evaluated the hypo- 
thesis of the model that functional limitations are inter- 
mediary stages between risk factors and IADL disability. 
Additional supporting evidence was provided by Fuchs 
et al. (1998), who evaluated the impact of chronic condi- 
tions on the development of disability and found signifi- 
cant roles for stroke, hip fracture, diabetes, osteoporosis, 
anemia, heart attack, urinary/kidney disease, respiratory 
disease, and Parkinson's disease. However, there is un- 
certainty in the mechanisms connecting disease and dis- 
ability. For example, Hogan, Ebly, and Fung (1999) 
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evaluated the association of disease and disability 
among two groups of cognitively intact persons aged 
65-84 and 85+ and found that disability occurred 
among the older group even in those without explana- 
tory disease. In contrast, depression, stroke, and respira- 
tory problems were significant risk factors for disability 
in the younger age group. 


The extension of the time frame of the disablement 
process to the entire lifespan follows naturally from 
research connecting adult onset diseases to genetic pre- 
dispositions, prenatal and postnatal environments, and 
childhood diseases. For example, Elo and Preston (1992) 
reviewed the epidemiologic literature on childhood 
health conditions that influence adult mortality and 
found significant impacts for respiratory tuberculosis, 
hepatitis B, cirrhosis/liver cancer, rheumatic heart dis- 
ease, respiratory infection and bronchitis, persistent 
viruses, and dietary practices. They concluded that an 
individual's height was an excellent indicator of nutri- 
tional and disease environment in childhood and was 
also an excellent predictor of adult mortality, especially 
for death due to cardiovascular disease. 


Mosley and Gray (1993) extended the analysis of Elo 
and Preston (1992), with a greater focus on maintaining 
and expanding programs to promote child health in the 
developing world. They identified childhood conditions 
in a range of areas including perinatal conditions, infec- 
tious diseases, nutritional deficiencies, and environ- 
mental hazards, all of which have significant health 
consequences in adults. Barker (1997) evaluated the 
relationships between maternal nutrition, fetal nutrition, 
and diseases developing in adult life and concluded that 
human fetuses adapt to limited supplies of nutrients in a 
way that permanently changes their physiology and 
metabolisn. They linked these changes to persistent 
changes in blood pressure, cholesterol metabolism, 
insulin-glucose response, and other metabolic, endo- 
crine, and immune functions. Barker argued that the role 
of the intrauterine environment is essentially independ- 
ent of genetic factors, based on half-sib birthweight cor- 
relations equal to 0.58 when the mother is the shared 
parent versus 0.10 when the father is the shared parent. 


Genetic factors are important, but not dominant, in 
determining longevity. Ljungquist et al. (1998) estimated 
that a maximum of one-third of the variance in longevity 
was attributable to genetic factors in the Swedish Twin 
Registry data. However, genetic factors may be more 
important in determining the onset of specific diseases. 
For example, Gatz et al. (1997) found a concordance rate 
of 67% for Alzheimer's disease among monozygotic 


twins in the same data. Marenberg et al. (1994) evaluated 
the relative hazard of death from coronary heart disease 
and found strong genetic effects at younger ages (that is, 
for men below age 55; for women below age 65), but 
these effects dissipated by age 85. Neel (1997) discussed 
the role of genetic and epigenetic factors in a disease com- 
plex involving non-insulin-dependent diabetes mellitus, 
essential hypertension, and obesity and the difficulties 
in untangling the causal pathways in this complex array 
of conditions. These difficulties are exemplified in a 
paper by Cooper and Rotimi (1994) that reviewed evi- 
dence for and against a genetic basis of hypertension in 
persons of African origin. 


The role of genetic factors in human health and 
longevity opens several avenues of investigation that 
might help us better understand the limits to longevity 
and the potential for improvement in health at older 
ages. First, recent efforts at interdisciplinary approaches 
to evolutionary biology provide a theoretical basis for 
understanding the transmission of longevity characteris- 
tics from one generation to the next, the role of repro- 
ductive fitness in that transmission, and the biological 
trade-offs that may affect the trajectories of morbidity, 
disability, and mortality in the post-reproductive years 
(Wachter and Finch 1997). 


Second, the payoff for fundamental research in genet- 
ics, molecular biology, and cell biology will include a 
better understanding of the genetic variability of existing 
human populations and improved capacity for the treat- 
ment and prevention of disease and disability. Schwartz 
(1998) argued that improved understanding of the role of 
genes in human health will ultimately lead to life without 
disease, and that significant progress in this regard will be 
accomplished by 2050. Singer and Manton (1998) argued 
that appropriate public health and biomedical research 
investments could be implemented to yield a sustained 
decline in disability of 1.5% per year through 2070. 


Third, Fogel and Costa (1997) argued for an expan- 
sion of the evolutionary approach to encompass a 
"technophysio-evolution" based on a synergism between 
technological and physiological improvements in human 
biological fitness. This theory is supported by evidence 
that profound changes in human physiology have 
occurred over the past 300 years, resulting in greatly 
improved robustness and capacity of vital organs sys- 
tems, and average body sizes that have increased by over 
50%. Factors associated with increases in height and 
weight jointly explained about 90% of the decline in 
French mortality rates between 1785 and 1870, and 
about 50% thereafter (Fogel and Costa 1997, p. 54). 
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Fogel and Costa (p. 6 l) presented data indicating contin- 
ued increases in mean final height of native-born white 
American males, through birth years as late as 1970. 
Given the established correlation between height and life 
expectancy (Elo and Preston 1992), it can be argued that 
significant improvements in life expectancy will be seen 
through at least 2035. 


Costa (1998) compared a range of health indicators 
obtained from Union Army veterans in 1900 and 1910 
with more recent U.S. data from the National Health and 
Nutrition Examination Surveys from 1971-80 and 
1988-94. The shift from manual to white-collar occupa- 
tions and reduced exposure to infectious diseases were 
cited as important factors in explaining declines of 70% 
for respiratory conditions; 90% for irregular pulse rates, 
heart murmurs, and valvular diseases; 60% for athero- 
sclerosis; and 30% for joint/back problems. 


Quantification of the impact of various causitive fac- 
tors is extremely difficult, and the numerical values 
obtained are, at best, just ballpark estimates. Manton, 
Stallard, and Corder (1997b) reviewed a range of factors 
potentially affecting cohort health back to 1880 and dis- 
cussed how those factors might affect the current and 
future mortality risks of major chronic diseases. Factors 
considered include 
• Maternal and fetal malnutrition and their impact on 


adult coronary heart disease and stroke 
• Micro-nutrients, including vitamins A, B-6, C, D, 


and E, cod liver oil, irradiated milk, and red meats, 
and their impacts on iron absorption, osteoporosis, 
arterial lesions, human growth hormone, and circula- 
tory disease 


• Potential impacts of viral or bacterial infections and of 
commercial food processing, salt, nitrates, and agri- 
cultural fertilizers on coronary heart disease, athero- 
sclerosis, autoimmune and inflammatory processes, 
stomach cancer, liver cancer, stomach ulcer, duodenal 
ulcer, and blood pressure. 
The identification of cohort effects is particularly 


important in forecasting. This is because the lifespan of a 
cohort extends up to a century or more so that factors 
affecting a cohort's health early in life can have conse- 
quences up to a century later. This generates a type of 
population momentum, with respect to life expectancy, 
active life expectancy, and disability-free life expectancy, 
that can be used as a theoretical basis for forecasting 
models. The need for a theoretical basis was stressed by 
Gutterman and Vanderhoof (1998), who pointed out that 
standard forecasting methods, including those used by 
Lee and Carter (1992) and Bell (1997), contain no theory 


or structural model for mortality. Gutterman and 
Vanderhoof (1998) called for research to produce a com- 
prehensive theory of mortality that would improve our 
understanding of the underlying processes and enhance 
our ability to adequately produce forecasts. 


An understanding of the underlying processes would 
serve two purposes. First, it would allow us to better 
understand the unprecedented gains in life expectancy 
and health that have been attained in the U.S. over the 
past century, especially over the past 60 years. For exam- 
ple, life expectancy at age 65 for females increased from 
13.2 years in 1935 to 19.0 years in 1995, a 44% relative 
increase (Bell 1997). These life expectancy increases can 
be linked to declines in major causes of death. Mortality 
data for 1950-95 indicate a 55.0% decline for heart dis- 
ease and a 70.3% decline for stroke (NCHS 1998, p. 203, 
both sexes). Even the death rate for cancer, which 
increased 3.6% over the same period, has been declining 
since 1990, with a cumulative decline of 3.8% for the 
period 1990-95. Thus, an understanding of gains in life 
expectancy is intimately linked to an understanding of 
mortality reductions in major chronic diseases. 


Second, an understanding of these processes would 
allow us to better anticipate the types and levels of gains 
in health and life expectancy that might be attained in 
the U.S. over the next century. For example, the rela- 
tively large declines in disability rates observed between 
the 1982 and 1994 NLTCS should alert us to the possi- 
bility of continued significant improvement in the health 
of the U.S. elderly population (Manton et al. 1997a; 
Singer and Manton 1998). 


Those responsible for retirement planning are mainly 
concerned with the cost consequences of the outcomes of 
this health process, especially costs that have to be borne 
by individual retirees. These costs are often separated 
into acute-care versus long-term care costs, and then 
considered independently. From a financing perspective 
this may make sense because acute care for the elderly is 
primarily covered by the Medicare program, and even 
this is supplemented with private Medigap insurance for 
nearly two-thirds of the elderly (Eppig and Chulis 1997). 
However, long-term-care costs for the elderly appear to 
be largely ignored in financial planning for retirement, as 
evidenced by Wiener et al.'s (1996) finding that about 
40% of patients admitted to nursing homes are eligible 
for Medicaid assistance at the time of admission. From 
the perspective of financial planning, this is an area that 
should be given greater consideration. 


With respect to long-term care, two issues need to be 
addressed relatively quickly. First, the extent to which 
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long-term-care insurance is a reasonable potential solu- 
tion for financing the care needed to address the prob- 
lems of the frail elderly needs to be determined. About 
6-7% of the elderly currently owns long-term-care poli- 
cies, and this rate is the result of substantial growth over 
the past decade. Concern about the cost of these policies 
may be a deterrent to purchase at older ages, but not at 
younger ages. The high cost of these policies at older 
ages reflects the high risk at these ages, and one might 
expect this to be a motivator, rather than a deterrent, for 
the purchase of such policies. 


Second, the extent to which new rules imposed by 
HIPAA are based on a model of the disablement process 
that incompletely describes the health status, impairments, 
functional limitations, and disabilities of the elderly needs 
to be determined. In particular, it needs to be established 
whether HIPAA imposes rules that will prevent or obfus- 
cate attempts of innovative long-term-care insurers to pro- 
vide appropriate and necessary care for the frail elderly. 


With respect to acute health care, the projected insol- 
vency of Part A of the Medicare program should be an 
area of continuing concern. Given current financial 
strains on the Medicare program, it is unlikely that there 
will be a major expansion of benefits anytime in the near 
future, and it is quite possible that there will be benefit 
cutbacks. The inability of the National Bipartisan 
Commission on the Future of Medicare to reach a con- 
sensus on recommendations for reform suggests that it 
will continue to be very difficult to deal with the insol- 
vency issue. Thus, it may be important for those plan- 
ning the financing of retirement to consider the potential 
impact of various reform proposals on specific clients. 


It should be stressed that health is not independent of 
life expectancy and that different persons reach retire- 
ment in different states of health. Thus, for someone in 
extremely good or extremely poor health it may be inap- 
propriate to perform financial calculations related to their 
survival and health using population-based life tables or 
population-based health expenditure distributions. In 
such cases, it may be necessary to develop customized 
life tables and expenditure distributions appropriate to the 
health status of the given client. 


Furthermore, Lubitz and Riley (1993) found that about 
52% of Medicare payments between 1976 and 1988 were 
made for care provided during the last 60 days of life and 
that this expenditure rate held steady throughout the entire 
study period. Lubitz, Beebe, and Barker (1995) evaluated 
the effect on Medicare spending of increased longevity 
and found that estimated undiscounted lifetime Medicare 
payments increased only modestly for persons whose 
deaths occurred after age 80. With appropriate discounting 


the lifetime costs at age 65 could actually be stable or 
declining for persons whose deaths occur above age 80. 
These findings led Lubitz to the conclusion that increased 
longevity among the elderly may have only a modest 
impact on Medicare expenditures. To the extent that indi- 
vidual retiree expenditures are correlated with Medicare 
expenditures this conclusion would also apply to them. 


Finally, it should be recognized that rapid increases in 
longevity associated with improved health and reduced 
disability could significantly impact the life tables used 
to plan for retirement income. The impact would be 
larger for younger clients because of the longer time until 
they reach high-mortality ages. One way to deal with this 
would be to perform financial calculations using life tables 
whose mortality rates declined 0.5% per year faster than 
in standard tables, equivalent to an additional increase in 
life expectancy at age 65 of about 0.6 years each calendar 
decade. Based on the distributions reported by Rosenberg 
and Luckner (1998), this could provide sufficient margin 
in the calculations to guard against this risk. 


Acknowledgment 
Support for the research presented in this paper was pro- 
vided by the National Institute on Aging and the Society 
of Actuaries. David L. Straley provided programming 
support. 


R E F E R E N C E S  


American Academy of Actuaries Committee on Long- 
Term Care. 1999. Long-Term Care: Actuarial 
Issues in Designing Voluntary Federal-Private LTC 
Insurance Programs. Washington, D.C.: American 
Academy of Actuaries. 


American Academy of Actuaries Task Force on Trends 
in Retirement Income Security. 1998. Financing the 
Retirement of Future Generations: The Problem 
and Options for Change. No. 1 in Monograph Series 
on Public Policy. Washington, D.C.: American 
Academy of Actuaries. 


American Association of Retired Persons Public Policy 
Institute. 1998. Across the States 1998: Profiles of 
Long-Term Care Systems. Washington, D.C.: 
American Association of Retired Persons. 


Arno, P. S. Levine, C., and Memmott, M. M. 1999. 
"The Economic Value of Informal Caregiving," 
Health Affairs 18, no. 2:182-188. 


Barker, D. J. P. 1997. "Maternal Nutrition, Fetal Nut- 
rition, and Disease in Later Life," Nutrition 13, no. 9: 
807-13. 


204 Retirement Needs Framework 







Bell, F. C. 1997. Social Security Area Population Pro- 
jections: 1997. Actuarial Study no. 112. Pub. No. 
11-11553. Baltimore, Md.: Social Security Admin- 
istration. 


Board of Trustees of Medicare. 1997. The 1997 Annual 
Report of the Board of Trustees of the Federal 
Hospital Insurance Trust Fund. Washington, D.C.: 
U.S. Government Printing Office. 


Board of Trustees of Medicare. 1999. 1999 Annual 
Report of the Board of Trustees of the Federal 
Hospital Insurance Trust Fund. Washington, D.C.: 
U.S. Government Printing Office. 


Board of Trustees of Social Security and Medicare. 
1999. Status of the Social Security and Medi- 
care Programs: A Summary of the 1999 Annual 
Reports. Washington, D.C.: U.S. Government 
Printing Office. 


Carter, L. R., and Lee, R. D. 1992. "Modeling and Fore- 
casting US Sex Differentials in Mortality," Inter- 
national Journal of Forecasting 8, no. 3:393-411. 


Congressional Budget Office. 1996. Table 3-15, in 1996 
Green Book: Background Material and Data on 
Programs within the Jurisdiction of the Committee 
on Ways and Means. Washington, D.C.: U.S. 
Government Printing Office. 


Congressional Budget Office. 1997. The Economic 
and Budget Outlook: Fiscal Years 1998-2007. 
Washington, D.C.: U.S. Government Printing 
Office. 


Cooper, R., and Rotimi, C. 1994. "Hypertension in 
Populations of West African Origin: Is There a 
Genetic Predisposition?" Journal of Hypertension 
12, no. 3:215-27. 


Coronel, S. 1998. Long-Term Care Insurance in 1996. 
Washington, D.C.: Health Insurance Association of 
America. 


Costa, D.L. 1998. "Understanding the Twentieth 
Century Decline in Chronic Conditions among 
Older Men." Working Paper 6859. Cambridge, 
Mass.: National Bureau of Economic Research. 


Crimmins, E. M., Saito, Y., and Reynolds, S. L. 1997. 
"Further Evidence on Recent Trends in the 
Prevalence and Incidence of Disability among 
Older Americans from Two Sources: the LSOA and 
the NHIS" Journal of Gerontology: Social Sciences 
52B, no. 2:$59-$71. 


Day, J. C., 1996. Population Projections of the United 
States by Age, Sex, Race, and Hispanic Origin: 
1995 to 2050. U.S. Bureau of the Census, Current 
Population Reports, P25-1130. Washington, D.C.: 
U.S. Government Printing Office. 


Dey, A. N. 1997. "Characteristics of Elderly Nursing 
Home Residents: Data from the 1995 National 
Nursing Home Survey." Advance Data No. 289, 
July 2. Washington, D.C.: National Center for Health 
Statistics. 


Elo, I. T., and Preston, S. H. 1992. "Effects of Early- 
Life Conditions on Adult Mortality: A review," 
Population Index 58, no. 2:186-212. 


Eppig, F. J., and Chulis, G. S. 1997. "Trends in Medi- 
care Supplementary Insurance: 1992-96," Health 
Care Financing Review 19, no. 1201-6. 


Fogel, R. W., and Costa, D.L. 1997. "A Theory of 
Technophysio Evolution, with Some Implications 
for Forecasting Population, Health Care Costs, and 
Pension Costs," Demography 34, no. 1:49-66. 


Freedman V. A., and Martin, L. G. 1998. "Understanding 
Trends in Functional Limitations among Older 
Americans," American Journal of Public Health 88, 
no. 10:1457-62. 


Fuchs, Z., Blumstein, T., Novikov, I., Walter-Ginsburg, 
A., Lyanders, M., Gindin, J., Habot, B., and Modan, 
B. 1998. "Morbidity, Comorbidity, and Their 
Association with Disability Among Community- 
Dwelling Oldest-Old in Israel," Journal of Geron- 
tology: Medical Sciences 53A, no. 6:M447-55. 


Gatz, M., Pedersen, N. L., Berg, S., Johansson, B., 
Johansson, K. Mortimer, J.A.,  Posner, S.F., 
Viitanen, M., Winblad, B., and Ahlbom, A. 1997. 
"Heritability for Alzheimer's Disease: The Study of 
Dementia in Swedish Twins," Journal of Geron- 
tology: Medical Sciences 52A, no. 2:M 117-25. 


Goss, S. C., Wade, A., and Bell, F. C. 1998. "Historical 
and Projected Mortality for Mexico, Canada, and the 
United States," North American Actuarial Journal 2, 
no. 4:108-26. 


Gutterman, S., and Vanderhoof, I.T. 1998. "Fore- 
casting Changes in Mortality: A Search for a Law of 
Causes and Effects," North Americans Actuarial 
Journal 2, no. 4:135-38. 


Heath Care Financing Administration. 1997. Health 
Care Financing Review: Medicare and Medicaid 
Statistical Supplement. Washington, D.C.: U.S. 
Government Printing Office. 


Hogan, D.B., Ebly, E.M., and Fung, T.S.  1999. 
"Disease, Disability, and Age in Cognitively Intact 
Seniors: Results from the Canadian Study of Health 
and Aging," Journal of Gerontology: Medical 
Sciences 54A, no.2:M77-82. 


Holden, K.C. 1999. "Women as Widows under a 
Reformed Social Security System," in Prospects for 
Social Security Reform, edited by Olivia Mitchell, 


XV. Retirement and Health: Estimates and Projections of Acute and Long-Term Care Needs 205 







Robert Myers, and Howard Young, pp. 356-71. 
Pension Research Council Publications. Philadel- 
phia: University of Pennsylvania Press. 


Holden, K. C., and Nicholson, Sean. 1998. "Selection of 
a Joint-and-Survivor Pension." Discussion Paper 
no. 1175-98, University of Wisconsin, Institute for 
Research on Poverty. 


Internal Revenue Service. 1997. "Notice 97-31 Providing 
Interim Guidance on Long-Term Care Services 
and Insurance Contracts," in Internal Revenue 
Bulletin 1997-21, May 27. Washington, D.C.: U.S. 
Government Printing Office. 


Kassner, E., and Jackson, B. 1998. Determining Com- 
parable Levels of Functional Disability. Washington, 
D. C. American Association of Retired Persons. 


Kassner, E., and Tucker, N. G. 1998. Medicaid and Long- 
Term Care for Older People. Fact Sheet no. 18R. 
Washington, D.C.: American Association of Retired 
Persons. 


Katz, S., and Akpom, C.A. 1976. "A Measure of 
Primary Sociobiological Functions," International 
Journal of Health Services 6, no. 3:493-507. 


Lakdawalla, D., and Philipson, T. 1998. "The Rise in 
Old Age Longevity and the Market for Long-Term 
Care," Working Paper 6547. Cambridge, Mass.: 
National Bureau of Economic Research. 


Lawrence, R. H., and Jette, A. M. 1996. "Disentangling 
the Disablement Process," Journal of Gerontology: 
Social Sciences 51 B, no. 4:S 173-82. 


Lawton, M. P., and Brody, E. M. 1969. "Assessment 
of Older People: Self-maintaining and Instrumen- 
tal Activities of Daily Living," Gerontologist 9: 
179-86. 


Lee, R.D.,  and Carter, L.R. 1992. "Modeling and 
Forecasting U.S. Mortality," Journal of the American 
Statistical Association 87, no. 419:659-75. 


Lee, R.D. ,  and Tuljapurkar, S. 1994. "Stochas- 
tic Population Forecasts for the United States: 
Beyond High, Medium, and Low," Journal of the 
American Statistical Association 89, no. 428: 
1175-89. 


Levit, K. R., Lazenby, H.C., Braden, B. R., Cowan, 
C. A., McDonnell, P. A., Sivarajan, L., Stiller, J. M., 
Won, D.K., Donham, C.S., Long, A.M., and 
Stewart, M. W. 1996. "National Health Expenditures, 
1995," Health Care Financing Review 18, no.l: 
175-214. 


Levit, K. R., Lazenby, H. C., Braden, B. R., Cowan, 
C. A., Sensenig, A. L., McDonnell, P. A., Stiller, 
J. M., Won, D. K., Martin, A. B., Sivarajan, L., 
Donham, C. S., Long, A. M., and Stewart, M. W. 


1997. "National Health Expenditures, 1996," 
Health Care Financing Review 19, no. 1 : 161-200. 


Levit, K. R., Cowan, C. A., Braden, B. R., Stiller, J. M., 
Sensenig, A. L., and Lazenby, H. C. 1998. "National 
Health Expenditures, 1997: More Slow Growth," 
Health Affairs 17, no. 6:99-110. 


Ljungquist, B., Berg, S., Lanke, J., McCleam, G. E., and 
Pederson, N.L.  1998. "The Effect of Genetic 
Factors for Longevity: A Comparison of Identical 
and Fraternal Twins in the Swedish Twin Registry," 
Journal of Gerontology: Medical Sciences 53A, 
no.6:M441-46. 


Lubitz, J. D., Beebe, J., and Baker, C. 1995. "Longevity 
and Medicare Expenditures," New England Journal 
of Medicine 332, no. 15:999-1003. 


Lubitz, J. D., and Riley, G. F. 1993. "Trends in Medicare 
Payments in the Last Year of Life," New England 
Journal of Medicine 328, no. 15: 1092-96. 


Manton, K. G., Corder, L. S., and Stallard, E. 1997a. 
"Chronic Disability Trends in Elderly United States 
Populations: 1982-1994," Proceedings of the 
National Academy of Sciences 94:2593-98. 


Manton, K. G., Stallard, E., and Corder, L. S. 1997b. 
"Changes in the Age Dependence of Mortality and 
Disability: Cohort and Other Determinants," Demo- 
graphy 34, no. 1 : 135-57. 


Marenberg, M. E., Risch, N., Berkman, L. F., Floderus, 
B., and DeFaire, U. 1994. "Genetic Susceptibility to 
Death from Coronary Heart Disease in a Study of 
Twins," New England Journal of Medicine 330, 
no. 15:1041--46. 


Moses, S. A. 1998. "LTC Choice: A Simple, Cost-Free 
Solution to the Long-Term Care Financing Puzzle," 
Public Policy and Aging Report 9 no. 3:1-9. 


Mosley, W.H. ,  and Gray, R. 1993. "Childhood 
Precursors of Adult Morbidity and Mortality in De- 
veloping Countries: Implications for Health Pro- 
grams," in The Epidemiological Transition, edited 
by J. N. Gribble and S. H. Preston. Washington, 
D.C.: National Academy Press. 


Nagi, S. Z. 1965. "Some Conceptual Issues in Disability 
and Rehabilitation," in Sociology and Rehabilitation, 
edited by M.B.  Sussman. Washington, D.C.: 
American Sociological Association. 


Nagi, S. Z. 1976. "An Epidemiology of Disability among 
Adults in the United States," Milbank Memorial 
Fund Quarterly: Health and Socie~. 54: 439-67. 


National Academy on Aging. 1997. "Facts o n . . .  Long- 
Term Care," Gerontology News 24, no. 9:7-8. 


National Center for Health Statistics (NCHS). 1985. 
U.S. Decennial Life Tables for 1979-81. Vol. 1, 


206 Retirement Needs Framework 







no. 1. DHHS. Pub. No. (PHS) 85-1150-1. August. 
Public Health Service. Washington, D.C.: U.S. 
Government Printing Office. 


National Center for Health Statistics (NCHS). 1997. U.S. 
Decennial Life Tables for 1989-91. Vol. 1, no 1. 
DHHS. Pub. No. (PHS) 98-1150-1. October. Centers 
for Disease Control and Prevention. Washington, 
D.C.: U.S. Government Printing Office. 


National Center for Health Statistics (NCHS). 1998. 
Health, United States, 1998. Hyattsville, Md.: U.S. 
Government Printing Office. 


Neel, J. V. 1997. "Are Genetic Factors Involved in Racial 
and Ethnic Differences in Late-Life Health?" 
Chapter 7 in Racial and Ethnic Differences in 
the Health of Older Americans, edited by L. G. 
Martin and B. J. Soldo. Washington, D.C.: National 
Academy Press. 


Pfeiffer, E. 1975. "A Short Portable Mental Status 
Questionnaire for the Assessment of Organic Brain 
Deficit in Elderly Patients," Journal of the American 
Gerontological Society 23:433-41. 


Robine, J. M., Romieu, I., and Jee, M. 1998. Health 
Expectancies in OECD Countries. REVES Paper 
no. 317, INSERM, Montpellier, France. 


Rosenberg, M., and Luckner, W. 1998. "Summary of 
Results of Survey of Seminar Attendees," North 
American Actuarial Journal 2, no. 4:64-82. 


Schwartz, W.B.  1998. Life without Disease: The 
Pursuit of Medical Utopia. Berkeley: University of 
California Press. 


Singer, B. H., and Manton, K. G. 1998. "The Effects Of 
Health Changes on Projections of Health Service 
Needs for the Elderly Population of the United 
States," Proceedings of the National Academy of 
Sciences 95:15618-22. 


Singer, B.H.,  and Spilerman, S. 1976. "The Re- 
presentation of Social Processes by Markov Models," 
American Journal of Sociology 82, no. I: 1-54. 


Society of Actuaries Long-Term Care Experience 
Committee. 1992. "1985 National Nursing Home 
Survey Utilization Data," Transactions of  the 
Socie~ of Actuaries 1988-89-90 Reports: i 01-64. 


Stallard, E., and Yee, R. K. W. 1999. Non-Insured 
Home and Community-Based Long-Term Care 
Incidence and Continuance Tables. Long-Term 
Care Experience Committee, Society of Actuaries. 


Strahan, G. W. 1997. "An Overview of Nursing Homes 
and Their Current Residents: Data from the 1995 
National Nursing Home Survey," Advance Data no. 
280, January 23. Washington, D.C.: National Center 
for Health Statistics. 


Wachter, K. W., and Finch, C. E. 1997. Bem,een Zeus 
and the Salmon. Washington, D.C.: National Aca- 
demy Press. 


Welch, H. G., Wennberg, D. E., and Welch, W. P. 1996. 
'q'he Use of Medicare Home Health Care Services," 
New England Journal of Medicine 335, no. 5:324-29. 


Wiener, J. M., Sullivan, C. M., and Skaggs, J. 1996. 
Spending Down to Medicaid: New Data on the Role 
of Medicaid in Paying for Nursing Home Care. No. 
9607, June. Washington, D.C.: American Asso- 
ciation of Retired Persons. 


World Health Organization. 1980. h~ternational Classi- 
fication of Impairments, Disabilities, and Handicaps. 
Geneva: World Health Organization. 


Verbrugge, L. M., and Jette, A. M. 1994. "The Dis- 
ablement Process," Social Science and Medicine 38, 
no. 1:1-14. 


See the discussion of this paper by Ron Solomon (p. 210). 


XV. Retirement and Health: Estimates and Projections of Acute and l_xmg-Term Care Needs 207 







m-rs00-1-contributors.pdf


Contributors 


Linda Smith Brothers, A.S.A., M.A.A.A., E.A., prior to 
becoming a Ph.D. student, had 14 years experience as an 
actuary. Her actuarial experience included eight years in 
the pension valuation area, two years with an insurance 
firm working in their pension division, and four years in 
pension and health plan design and consulting. She 
holds degrees from Indiana University. 


Robert L. Brown, Ph.D., F.S.A., F.C.I.A., A.C.A.S., 
President-Elect of the Society of Actuaries, is presently 
Professor of Actuarial Science and Director of the 
Institute of Insurance and Pension Research at the 
University of Waterloo. He was President of the Canadian 
Institute of Actuaries in 1990-91 and served on the 
Board of Governors of the Society of Actuaries from 
1992 to 1996. In 1997 he was elected Vice-President of 
the Society of Actuaries. Dr. Brown has authored five 
books including Economic Security in an Aging 
Population. In 1994, he won the S.C.O.R. International 
Papers Competition for his paper "Pay-As-You-Go 
Funding Stability and Intergenerational Equity." 


Nancy Dailey, Ph.D., served several years in executive 
management positions in large companies and in 1991 
became a management consultant to Fortune 500 com- 
panies, trade associations, health care organizations, 
information services companies, government agencies, 
and member organizations. Dr. Dailey has worked in the 
areas of management and organizational development, 
training, and human resources management for 20 years 
and formerly was Corporate Director of Training for 
Manor Care, Inc., a hotel and health-care holding com- 
pany for which she helped to facilitate major mergers and 
acquisitions. Dr. Dailey authored the recently released 
book When Baby Boom Women Retire (Praeger), the 
first work to be solely dedicated to the study of retire- 
ment for Baby Boom women. 


Suzanne Doyle is Policy Advisor at AMP Ltd. in 
Australia. She graduated with an Honours degree in 
Economics from LaTrobe University and before joining 
AMP worked in the public sector as Senior Research 
Economist for the Australian Bureau of Resource and 
Agricultural Economics. She has authored a number 
of papers on retirement policy in Australia and has 


spearheaded several major industry submissions to 
government on taxation policy towards life insurance 
and retirement saving. Ms. Doyle is currently complet- 
ing her Ph.D. in Economics at the University of New 
South Wales. 


Jonathan Barry Forman, J.D., is Professor of Law, 
University of Oklahoma College of Law, Norman, 
Oklahoma. He teaches individual income tax, corporate 
income tax, pension law, tax procedure, tax policy, 
wealth transfer taxation, and welfare law courses. 
Mr. Forman is a member of the University Employment 
Benefits Committee, the College of Law Curriculum 
and Scheduling Committee, the College of Law Foreign 
Studies Committee, and the College of Law Academic 
Appeals Board, and he is the College of Law AALS 
Representative. 


Karen C. Holden, Ph.D., is Professor of Public Affairs 
and Consumer Science at the University of Wisconsin- 
Madison. She recently completed a three-year term as 
Associate Director of the University's Robert M. La 
Follette Institute of Public Affairs. Dr. Holden is a 
member of the Executive Committee of the Institute for 
Research on Poverty and is on the Steering Committee 
of the Center for Demography and Ecology. She is a 
Fellow of the Gerontological Society of America, a 
member of the National Academy on Social Insurance, 
and an Associate of the Fellows program of the 
Employee Benefit Research Institute. In 1986-87 she 
was a Visiting Economist at the Office of Research and 
Statistics, Social Security Administration. Dr. Holden's 
research on social insurance focuses on the economic 
welfare of the aged, specifically on the effect of Social 
Security and pension policy on economic status after 
retirement and widowhood. Ms. Holden is published in 
the area of disability, welfare reform, mandatory retire- 
ment policies, and risk of nursing home care. 


Bruce L. Jones, Ph.D., F.S.A., F.C.I.A., is Associate 
Professor and Richter Chair of Actuarial Science in the 
Department of Statistical and Actuarial Sciences at the 
University of Western Ontario. His research focuses on 
actuarial applications of multistate stochastic models, with 
an emphasis on applications related to long-term care. 


Contributors 213 



Debbie & Jeff

Retirement Needs Framwork







Moshe Arye Milevsky, Ph.D., is an assistant professor 
of finance at the Schulich School of Business, York 
University, Toronto. He has published over 20 research 
articles on finance and insurance in the Journal of  
Financial and Quantitative Analysis, Journal of Risk and 
Insurance, and Insurance: Mathematics and Economics, 
among others. He has presented academic research 
papers at various conferences organized by the Society of 
Actuaries. His current research work on mortality contin- 
gent claims is funded by a grant from TIAA-CREF. 


Raymond J. Murphy, F.S.A., E.A., is currently employed 
with Hershey Foods Corporation as Benefits Planning 
and Analysis Manager, where he is responsible for bene- 
fit plan design and cost analysis for Hershey's group 
insurance and retirement plans. Mr. Murphy was previ- 
ously employed with Milliman and Robertson as a pen- 
sion actuary. 


Kelly O'Brien, M.A., is currently a Principal at Dailey & 
O'Brien, Inc., a firm she co-founded in 1991. She has 
worked in the areas of training and organizational devel- 
opment for more than 15 years. Ms. O'Brien worked for 
the Marriott Corporation in a number of positions, includ- 
ing Marriott Senior Living Services Director, Training 
& Development. She was Director of the Georgetown 
University Training Specialist Certificate Program in 
Washington, D.C., and continues to serve as a member 
of the adjunct faculty. Her research interests include 
women's development, work, and adult learning, reflected 
in her most recent published work More Than a Paycheck: 
Paid Work and Women's Identity Development, Working 
Paper Series no. 5 (Middleburg, Va.: Institute for Socio- 
Financial Studies, 1998). 


Beverly J. Orth, J.D., A.S.A., is an attorney in the 
Portland office of William M. Mercer. Ms. Orth's back- 
ground includes six years of law practice in the areas of 
income tax and estate planning and in employee benefits. 
She has been a consultant with William M. Mercer since 
1984, consulting primarily in the area of retirement ben- 
efits, with emphasis on compliance with federal legisla- 
tion and regulations. She has spoken frequently before a 
number of legal, actuarial, and benefits-oriented groups, 
including the Los Angeles Bar Association, the Beverly 
Hills Bar Association, Oregon Women Lawyers, the 
Oregon Association of Health Underwriters, the Risk 
and Insurance Management Society, Employee Benefit 
Education Associates, the Portland Actuarial Club, and 
the Western Pension and Benefits Conference. Her arti- 
cle "Employee Contributions for Dependent Medical 


Coverage: Balancing Cost, Compensation, and Society" 
was recently published in Benefits Quarterly. 


Bruce E. Palmer, A.S.A., M.A.A.A., C.L.U., Ch.F.C., is 
currently Assistant Vice President for Physicians Health 
Plan of Northern Indiana, Fort Wayne, Indiana. While 
employed at Lincoln National Life, Mr. Palmer was 
responsible for the accuracy of the Financial Needs 
Analysis programs for both survivor and retirement 
income. In 1967 an agent for Northwestern Mutual Life, 
G. Wendell Dygert, worked with Mr. Palmer to develop 
formulas using both interest and inflation that would 
preserve purchasing power for a surviving family or 
retiree. The formulas were shared with and implemented 
by Northwestern and Lincoln National. He guided the 
development of similar programs as Marketing Actuary 
at Mutual Security Life. 


John Piggott, Ph.D., teaches in the School of Economics, 
University of New South Wales, Sydney, Australia. 
Dr. Piggott has a long-standing interest in public policy, 
particularly in applied microeconomics issues, but has 
focused in recent years on the economics of pensions 
and retirement. He was a member of the steering com- 
mittee of the Retirement Income Modeling task Force 
and is on the Taxation Policy Committee of the Asso- 
ciation of Superannuation Funds of Australia. 


Anna M. Rappaport, F.S.A., M.A.A.A., F.C.A., E.A., is 
Past President of the Society of Actuaries. She is a prin- 
cipal at William M. Mercer, specializing in retirement 
plans and strategy; she has been with Mercer since 
1976. Ms. Rappaport has been working on issues related 
to the status of elderly women. She participates in a 
number of activities related to our aging society and is a 
member of the Pension Research Council, the Steering 
Committee of the National Academy for an Aging 
Society, the National Academy of Social Insurance, and 
the Chicago Network, and she is on the Boards of the 
Actuarial Foundation and WISER. 


Chris Robinson, Ph.D., is a chartered accountant and a 
certified financial planner. He is an associate professor 
of finance at the Schulich School of Business, York 
University, Toronto, where he teaches personal finance, 
corporate finance, and environmental management. He 
has published many articles in academic and professional 
journals including Review of Quantitative Finance and 
Accounting, Canadian Journal of Administrative Studies, 
International Review of Financial Analysis, Financial 
Services Review, and Canadian Investment Review. He is 


214 Retirement Needs Framework 







an associate editor of Financial Services Review and a 
founding editor of a new journal, Alternative Perspectives 
on Finance and Accounting. 


Larry H. Rubin, F.S.A., M.A.A.A., is Vice President, 
Finance, at TIAA-CREF, responsible for finance of all 
of TIAA-CREF's non-pension business. Mr. Rubin has 
been with TIAA-CREFF for over 15 years, primarily in 
product development and investment modeling. 


Patricia L. Scahill, J.D., F.S.A., M.A.A.A., E.A., is a 
Senior Manager of Ernst & Young, in their Indianapolis 
office. She provides benefits consulting services to cor- 
porations and nonprofit organizations, specializing in 
qualified retirement plans. 


Ronald L. Solomon, M.A.A.A., A.S.A., E.A., is an actu- 
ary for the Health Care Financing Administration 
(HCFA). Mr. Solomon is a nationally recognized author- 
ity on pension cost allocation issues. He serves as the 
technical expert on all actuarial pension issues for the 
Chief Actuary. Mr. Solomon has been with HCFA since 
July 1982. He has been an Enrolled Actuary since 1976. 


Eric Stallard, A.S.A., M.A.A.A., is Research Professor 
and Associate Director of the Center for Demographic 
Studies at Duke University. He is Vice Chairperson of 
the American Academy of Actuaries Committee on 


Long-Term Care and serves on the Social Insurance 
Committee and Medicare Cost Containment Work 
Group. He also serves on the Society of Actuaries 
Long-Term Care Experience Committee. Professor 
Stallard's research interests include modeling and fore- 
casting for medical demography and health actuarial 
practice. His four books and 90 scientific articles span 
a broad range of topics in these areas. Professor 
Stallard was the 1996 winner of the National Institute 
on Aging James A. Shannon Director's Award for his 
research proposal "Forecasting Models for Acute and 
Long-Term Care." 


Henry N. Winslow, F.S.A., M.A.A.A., E.A., is Vice 
President and Group Pension Actuary at John Hancock 
Mutual Life, where he has worked since 1961. His 
responsibilities include group pensions, reserves, cash 
flow testing dividends, pricing oversight and planning 
regarding government relations, and the insurance 
industry's committees on pension and Social Security. 
Mr. Winslow will soon retire and work part time at 
John Hancock. 


Cathleen Zick, Ph.D., is Professor and Chair of the 
Department of Family and Consumer Studies at the 
University of Utah. Her research is divided between 
two areas: the economic consequences of widowhood, 
and household structure and household time use. 


Contributors 215 







P R I N T E D  IN T H E  U N I T E D  STATES OF A M E R I C A  


Copyright © 2000 by the Society of Actuaries. 
All rights reserved by the Society of Actuaries. Permission is granted to make brief excerpts for a published 


review. Permission is also granted to make limited numbers of copies of items in this monograph for personal, inter- 
nal, classroom, or other instructional use, on condition that the foregoing copyright notice is used so as to give rea- 
sonable notice of the Society's copyright. This consent for free limited copying without prior consent of the Society 
does not extend to making copies for general distribution, for advertising or promotional purposes, for inclusion in 
new collective works, or for resale. 


ISBN 0-938959-66-2 







Retirement Needs Framework 


SOA Monograph M-RSO0-1 


January 2000 


Society of Actuaries 
475 N. Martingale Road, Suite 800 
Schaumburg, Illinois 60173-2226 











m-rs00-1-discussions.pdf


Discussions 


Patricia Scahill 


Retirement Issues for Women 
Our national retirement income policy is unclear at 


best and nonexistent at worst. If the retirement system is 
intended to provide security in old age, we should focus 
on the adequacy of retirement benefits. If the system is a 
vehicle for deferred income, the focus should be on cap- 
ital accumulation, and early access to the money should 
be allowed. 


Regardless of the focus of any national retirement 
income policy, people have retirement needs. Educating 
citizens about those retirement needs is difficult, partly 
because it forces them to plan for aging and infirmity. 
However, we need a strong national retirement system, 
and individuals must bear at least part of the responsi- 
bility for a secure retirement. 


There are some legislative changes that can improve 
the retirement system. I strongly encourage recoupling 
executive retirement benefits with the qualified retire- 
ment system. Low compensation and benefit limits 
force many executives to rely on nonqualified plans for 
most of their retirement income. Raising these limits to 
allow a reasonable portion of their retirement benefit 
from qualified plans will renew executive interest in the 
level of benefits these plans provide. 


In light of the information presented in Karen Holden' s 
paper, we should consider raising the Qualified Joint and 
Survivor Annuity (QJSA) percentage from 50% to 75%. 
Since the participant generally bears the cost of the 
survivor benefit through a smaller annuity amount, this 
change will not add to the plan sponsor's cost of the 
retirement program. The Qualified Pre-retirement 
Survivor Annuity (QPSA) death benefit could also be 
increased from 50% to 75%. Since sponsors typically 
underwrite the cost of this death benefit, they would 
absorb the small (approximately 1.5%) liability increase 
resulting from this larger death benefit protection. 


I disagree with Jon Forman's recommendation of 
mandating pension division upon divorce unless the 
judge orders otherwise. It would be very difficult for a 
federal law like ERISA to work smoothly with the wide 
diversity of state family laws. Also, pensions are rarely 


overlooked in divorce actions, so I do not think the 
change is needed. 


From a retirement income policy perspective I am 
sympathetic to Jon' s suggestion of mandating annuities 
from defined contribution plans. Since women tend to 
live longer than men, they are more likely to outlive 
their retirement savings. A lifetime annuity transfers 
the mortality risk away from the individual. Those 
plans that aren't equipped to administer annuities could 
buy them. This mandate would make a retirement plan 
act like one rather than acting like a savings account. 
However, participants like lump sums, and they would 
probably resist the mandate that eliminates a popular 
payment method. 


The increased early access to defined contribution 
accounts makes me concerned as Congress considers 
adding an individual account component to Social 
Security. I think they will receive at least as much pres- 
sure for early access to the Social Security accounts as 
they have gotten for retirement account access. There is 
no reason to believe they will be better able to withstand 
the pressure in the context of Social Security than they 
have with retirement plans. Early access often means 
early consumption, which will eventually put pressure 
on public assistance programs. Since women are more 
apt to outlive their retirement savings, they face an 
added risk if Social Security begins to change into a 
defined contribution system. 


Employee education can make a significant contri- 
bution to retirement security if it increases the savings 
rate for workers. Workers need to understand the effect 
of their work patterns on their retirement income. Some 
of the newer defined benefit designs are intended to 
accommodate the new work patterns. Cash balance 
plans resemble defined contribution plans, but the 
sponsor retains the investment risk. Unfortunately, it 
appears that a media attack against cash balance plans 
is mounting. A December 4, 1998, front page article in 
the Wall Street Journal takes a hard line against cash 
balance plans. 


Educated employees are more apt to question the 
amount of administrative expenses they pay in defined 
contribution plans. When the workers pay administra- 
tive expenses, they have less income in retirement. 
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Often these administrative charges are hidden in a lower 
investment return rather than shown separately. 


Employee education needs to encourage young savers, 
but at the same time it can't discourage those midcareer 
workers who did not save earlier. We need to develop 
some simplified rules of thumb about how much should 
be saved for retirement. Mutual fund companies could 
offer "life cycle" investment packages in which the 
investment allocation gradually changes as the workers 
nears retirement. 


Ron Solomon 


Examining Preconceived Notions 
These are three well-prepared papers that contribute 


quite a bit to the analysis of retirement needs and indi- 
vidual behavior. Existing analyses can produce incon- 
sistent and contradictory conclusions. This can be 
explained by several factors: there are many variables 
impacting behavioral decisions; in some areas there are 
little or no data; and it is very difficult to quantify the 
impact of "big picture" changes, for example, the Baby 
Boom cohort, increasing prevalence of PRBs, and the 
change from defined benefit to defined contribution 
plans. Compounding the problem may be the fact that 
some analysis is produced by people with a particular 
bias that interferes with objectivity. 


Stallard Paper 
Overview: Eric has done an outstanding job of ana- 


lyzing voluminous data and contributing to the public 
discourse. It is important to note that collecting these 
types of data is difficult and there are still many 
unknowns. For example, the data do not include free 
long-term care (LTC) provided by family. Although 
Eric has included an estimate, it is not clear what the 
"cost" is now, much less the implications as the Baby 
Boomers age and dependency ratios increase. 


Medicaid LTC: Moses's article "LTC Choice" (1998) 
presents an uncommon viewpoint that Medicaid LTC 
coverage is perceived as entitlement, not welfare, and 
that people will not insure when they know the govern- 
ment will step in. Furthermore, people know how to 
shelter income and assets to qualify without "impover- 
ishing" themselves. However, Moses cites data (Sloan 
and Shayne 1993) that 78% of beneficiaries are already 
Medicaid eligible. This may be inconsistent with his the- 
sis, depending on how "already eligible" is defined. Other 


data (Wiener 1996) show that 40% are Medicaid-eligible 
at admission, and another 30% become Medicaid-eligible 
during their nursing home stay. 


Medicare projections: It is true that the HCFA projec- 
tions do not take explicit account of the disease category 
death rates developed by SSA, but they are implicitly 
recognized. HCFA actuaries have begun a more thor- 
ough review of assumptions in the past few years. So far 
both productivity and mortality assumptions have been 
analyzed thoroughly. Note also that the intermediate 
assumptions used in the Trustees' Reports are the 
trustees' "best estimates," but while reasonable, they 
are not optimal. It is more likely that future experience 
will be worse rather than better. 


Brown Paper 
PRBs: Rob's thesis is that multiphase retirement is 


on the rise in both the U.S. and Canada. However, he 
does not explicitly recognize the impact of employer 
PRBs in the U.S. or any analysis of the possible correla- 
tion between early retirement with or without bridge 
jobs and vested PRBs. 


Retirement age trends: Rob uses labor force partic- 
ipation rates to support his contention that the trend to 
earlier retirement has ended. This conclusion is per- 
haps unjustified by the data he cites (Quinn 1998). It is 
clearly contrary to Gendell's 1998 analysis, which 
shows that declines continue in the mean, median, and 
first quartile age at retirement in the U.S. It may be nec- 
essary to compare labor force participation rates with 
unemployment rates for a more thorough analysis. 


Brothers Paper 
Factors influencing retirement decision: Linda points 


out that the trend to earlier retirement results from many 
factors. One she may have overlooked is the impact that 
the Baby Boom cohort's entry into the job market has 
had on older workers, and the retirement incentives 
employers have provided. 


Proposal for further research: Linda recognizes the 
need for more analysis because of conflicting results 
from studies that included PRBs. Although it is clear 
that this is a subject that could benefit from further 
analysis, other changes may have a dramatic impact 
on future behavior. For example, existing data are 
from the mainly defined-benefit pension world we 
have been living in; market fluctuations in the value of 
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defined contribution accounts can impact behavior in 
a new way. 


Henry Winslow 
I believe retirement needs for which one tries to save 


and later maintain resources are designed to provide an 
acceptable life style (picked by choice or compromise). 
In addition, these needs should include an allowance for 
contingencies such as health crises, living too long, and 
inflation. 


An age is chosen for retirement, and the needs are 
often expressed as a percentage of  average income 
earned in a period close to the retirement date. 


To meet these needs, one must usually save a lot, 
unless one is unusually wealthy or expecting to depend 
only on Social Security and any employer pension, like 
many low-wage earners are. 


These two papers by Palmer and Jones discuss 
aspects of this endeavor and what might befall it. 


To begin, a primary need for retirement is somebody 
else. I am not writing about love and companionship 
here, but rather some financial aspects. Sometimes two 
frail people 's  needs and remaining abilities mesh so 
they can care for each other temporarily, thus reducing 
health care expenses. Likewise, a disabled retiree needs 
someone to check that health care providers are giving 
the care they should, on schedule. 


Palmer's Paper 
The process described in Palmer's paper is to deter- 


mine the assets needed at retirement for a retirement 
need income goal versus assets projected to be available 
from current plans, then to raise savings to make up the 
difference. However, if the required savings is too high, 
retirement needs are modified, or retirement is delayed, 
then the required savings is refigured. 


I feel that several of the factors listed in the paper to 
measure needs or income are quite important, and I will 
concentrate on them. 
• Inflation is a key assumption for yearly income needs 


after retirement. Also, salary and some asset values 
will correlate with inflation. Some assets will corre- 
late imperfectly, while others won't. Covering infla- 
tion in the plans will lead to continued growth in 
savings after retirement for a few years, especially if 
assets are noninflation responsive like corporate pen- 
sion plans and fixed-income investments. Beyond 


these points, inflation, salary growth, and investment 
return must be consistent, or nonsense can result. 


• Social Security: The amount received depends on 
the retirement age as well as the earnings history. If  
one is worried about the future of  Social Security as 
many are, one can arbitrarily assume Social Security 
benefits grow at 1/2% or 1% less than inflation 
instead of  with inflation, as they legally do. There is 
no such proposal to change Social Security, but one 
reads of  the system's  need for some long-term 
change, which could somehow lower benefits. This 
technique really is an arbitrary precaution. 


• Life expectancy: The savings plan must assume that 
one will live several years beyond one 's  life 
expectancy at retirement. Otherwise, there is a sig- 
nificant possibility of running out of savings because 
of living "too" long. 


• Taxes: They impact some types of  income and sav- 
ings accumulation differently; for instance, dipping 
into principal in a 401(k) plan creates taxable 
income, whereas it may create no or realized capital 
gains (losses) for financial assets. These differences 
do need to be reflected. 


• Measurement: It is important to measure the retire- 
ment plan periodically, since so many things change, 
and investment experience can be volatile. 


• Psychological Element: It is quite possible that the 
savings requirement may be so high as to discourage 
savings altogether. Another problem deserving men- 
tion is that the required savings rate will vary from 
measurement to measurement, and that too can be 
disturbing. 


• Situation Today: There is evidence that many 
Americans are falling short of their savings rate 
required for their hoped for retirement age and income 
need. In October 1998 the pension Research Council 
prepared a working paper showing that additional 
annual savings of 16% of earnings is needed for retire- 
ment at age 62.' The same paper showed additional 
required savings would drop to 7% of  earnings if 
retirement were deferred to age 62. Although deferring 
one's retirement is a powerful tool to help meet one's 
retirement needs, it is not always available. Health, 
layoffs, norms of industry, and the employer may 
make such deferral awkward. 


'James Moore and Olivia Mitchell, Projected Retirement 
Wealth and Savings Adequacy in the Health and Retirement 
Study, Pension Research Council Work Paper 98-1, October 
1998, p. 11 and table 11. 
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• Emergency lump sum: I think an adequate retirement 
plan would also build a lump sum (a year's income?) 
to be available for emergencies in any year and not 
used otherwise. This probably wouldn't cover all the 
risks the paper outlines, but it would help. 


Jones 's Paper 
Jones's paper probabilistically puts retirees through 


several distinct health states with income needs rising 
geometrically as health deteriorates. Then it shows how 
a level present value income need would be tested by 
the random sequence of health shocks and mortality. 
An early death allows this average income need to be 
sufficient financially. 


I think an advantage of this type of analysis is the pic- 
ture (probability distributions) it can produce as the 
math and simulations meet the data and/or the assump- 
tions. Even partly proven data or assumptions, when 
combined with the math, can show in general terms 
what is to be expected for a population. However, one 
does need real data, and I wonder how credible these 
analyses would be perceived in the face of any critics 
and politicians if the data are not the best. 


The data utilized in the paper are a population age 55 
and older. Most people retire at older ages than 55. Thus, 
I would be curious to see tables for people retiring at 60, 
62, and 65, also using Jones's techniques. Incidentally, 
the tables show the phenomenon of women living longer 
but with more illness than men on the average. 


Table 4 is interesting, because it shows the distribu- 
tion of income adequacy (inadequacy) through the vehi- 
cle of the level annual income needed given specific 
health-death patterns. 


I wish a fifth table had been prepared showing the dis- 
tribution of the difference between the present value at 
retirement of the average adequate level annual income 
and the present value of actual adequate level income 
for a specific individual. This table would show how 
much health-death patterns would reduce (increase) 
savings held at retirement. 


Presumably, any deficits would be made whole 
first from financial assets, which per the Health and 
Retirement Study are roughly 20% of projected retire- 
ment assets for typical households} Since $2-$3 of 
financial assets would produce about 20% of the 
Jones's paper average adequate level income, losses in 
excess of that range would be noteworthy and would 
hypothetically threaten resources implicitly needed for 
other purposes. 


In any case, if you live long, you won't prosper unless 
you are fortunate to stay healthy, as this paper shows. 


I think both papers are thought-provoking and 
informative forays into the worlds of retirement and 
savings for retirement. 


2Olivia Mitchell and James Moore, John Phillips: Explaining 
Retirement Savings Shortfall, Pension Research Council, 
Work Paper 98- ! 3, table 1. 
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