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From the Editor
by G. Thomas Mitchell

e take a mostly forward lookWin this issue.  Mike Lombardi
reviews, with humor and in-
sight, the year-2000 problem

from an insurance company perspective. 
Mike McLaughlin reports on FASB’s
considerations on extending fair-value
accounting to the liability side of the bal-
ance sheet.  He concisely summarizes a
recent presentation by COLIFR to FASB,
and I present the favorable results of a
test of a new method for selecting Monte
Carlo scenarios using low-discrepancy
sequences.

On the U.S. regulatory front, Jim
Backus develops a visual way of thinking
about implementing Actuarial Guideline
33 for deferred annuity statutory reserves. 
The long review process on this article
was a tribute to the power of his method-
ology, as hidden issues became clearer
under his analysis. 

David Rogers penetrates the not ob-
vious, but very important subtleties in
SOP 95–1 for U.S. mutual life company
GAAP accounting.

We also welcome ongoing updates by
Ted Schlude on the NAIC Life Health
Actuarial Task Force developments, and
Harold Forbes on COLIFR meetings,
both with very broad and active agendas.

Your Section Council continues to be
quite active.  The next issue will cover
successful Asian seminars and an interest-
ing lineup of sessions for the Spring
meeting in Hawaii.  Other projects in the
planning stages are Latin American semi-
nars and input into the financial reporting
content of the new Society examination
system.

Correction—In Issue 35 (December
1997), Jim Lamson’s firm, Actuarial Re-
sources Corporation, was incorrectly
shown as Actuarial Research Corpora-
tion.  I regret the error.

G. Thomas Mitchell, FSA, is president of
Aurora Consulting Inc., in St. Louis,
Missouri and Editor of The Financial Re-
porter.

by Mike Lombardi

Editor’s Note: This article originally ap-
peared in the December 1997 issue of
Marketing Options and is reprinted with
permission.

   

he general year-2000 problemTfacing governments and the
private sector has already
been described.  Jokes

may be made about planes
grounded because they are 99
years overdue for maintenance,
long distance phone calls that get
charged for millions of minutes,
and credit card bills with a cen-
tury of overdue interest charges. 
However, it is indeed a serious
problem.  This article looks at the
year-2000 issue (often called the “Y2K”
issue in the computer literature) from the
perspective of the insurance industry and
some special issues faced by insurance
companies.

The Problem Is Real
The two biggest obstacles faced by many
insurers are awareness and denial.  
According to a recent study by the Olsten
Corp., nearly one in six North

American senior executives surveyed was
unaware of the year-2000 problem.  Gar-
ner Group, Inc. has estimated that ap-
proximately 50% of companies with this
software problem may not become year-
2000 compliant in time and will have all
or part of their computer systems shut

down (or start 

producing
incorrect

data) on or after
January 1, 2000.

For major companies with heavily
customized software systems, however,
much of the corrective work will have to
be done by the companies themselves. 
For example, the Prudential Insurance
Company of America reportedly expects
to correct approximately

continued on page 6, column 2
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COLIFR Corner
             by Harold Forbes

his is the second installment of investments, taxation, regulation, andT“COLIFR Corner”; the first the role of the actuary.
installment appeared in the Sep-
tember 1997 issue of The Finan-

cial Reporter.  This issue addresses activ-
ities from June through December 1997.

The Committee on Life Insurance
Financial Reporting (COLIFR), chaired
by James E. Hohmann, is one of a num-
ber of committees that exists within the
American Academy of Actuaries.  The
committee monitors financial reporting
activities related to life and health insur-
ance, reviews proposals made by various
public and private sector organizations
affecting accounting and auditing issues
related to life and health insurance, and is
generally responsible for analysis and
recommendations on life and health insur-
ance accounting issues.

“COLIFR Corner” will provide a
brief update on financial reporting activi-
ties that the committee is involved in and
give some limited information on where
current issues stand.

NAIC Valuation Task Force
Work continued through the end of 1997. 
A report to the NAIC Life and Health
Actuarial Task Force on a Unified Valua-
tion System was released on December 5,
1997.  The report contains sections on:

The advantages and disadvantages
of the current valuation system.  
Advantages centered on standardiza-
tion and simplicity.  Disadvantages
included inconsistent requirements
that do not adequately address current
products, lack of reflection of current
experience, and significant risks not
being appropriately addressed.
An international report on the valu-
ation practices of other countries . 
Fourteen countries were selected for
study.  The work from this section
outlines valuation practices and also
provides snapshots of the financial
markets and insurance industry envi-
ronments, as well as summaries of
the market size, products available,

Development of objectives and
framework.  The objectives for a
valuation system have been articu-
lated and finalized.  Each of the ob-
jectives has been related to a subset
of potential audiences and each audi-
ences’ needs from a Unified Valua-
tion System.
The methodology for the Unified
Valuation System.  This section cata-
logues what “tools” are available to
the actuary.  The Task Force has
concluded that additional valuation
mechanisms will be needed to de-
velop a Unified Valuation System.

AAA Nonforfeiture Working
Group
This project has been delayed until the
current valuation and disclosure issues
have been resolved.  The project is on
hold for at least six months.

NAIC Codification of Statutory
Accounting Principles
The work of this committee has entered
the final stages.  The work product, con-
sisting of nearly 100 issue papers, was
released to the task force at the fall meet-
ing.  The process now passes to the EX4
subcommittee for approval.  Some com-
ments received on the issue papers were
incorporated into the final drafts.  Many
comments were ignored.  Some modifica-
tions were to remove references to model
laws or existing statutory regulations. 
Specific language was substituted.  Con-
cerns that have been expressed, from
companies’ perspectives, are that the pro-
cess is moving on without taking time to
look at finalized SSAPs.  Final SSAPs
should be available on the NAIC’s web
site, www.naic.org.

continued on page 3, column 1
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COLIFR Discusses Fair Value with FASB
        by S. Michael McLaughlin

or the last several years, the bodies, define generally accepted account- their classification (that is, “trading” orFAmerican Academy of Actuaries ing principles (GAAP) in the U.S.  Board “available for sale” categories; assets
has participated in a series of members are appointed from industry, categorized as “held-to-maturity” are car-
meetings in an ongoing dialogue academia, and the accounting profession, ried at book value).  Insurance liabilities,

with the Financial Accounting Standards and are supported by a full-time staff. specifically policy reserves, were also
Board (FASB or the Board) on matters of The FASB has been interested in in- considered, but the board concluded that
actuarial interest.  In October 1997, rep- surance, actuarial, and present value-re- there was no consensus on appropriate
resentatives of the Academy’s Committee lated issues for many years.  This interest methods for fair value of these liabilities. 
on Property/Liability Financial Reporting can be traced back to SFAS 60, issued in Hence insurance liabilities must be car-
(COPLFR) met with the Board to discuss 1982, which addressed accounting and ried at values specified in other statements
fair-value reporting of property/ casualty reserving for traditional life insurance (for example, SFAS 60, 97, and 120).
insurance liabilities.  On November 24, contracts.  In 1988 the board began a ma- Current U.S. GAAP reserve methods
representatives of the Committee on Life jor project dealing with broad uses of for policy liabilities are often labeled book
Insurance Financial Reporting (COLIFR) present value in accounting measure- value methods.  Although many insurance
met with the Board for a similar purpose. ments.  In 1990 it issued a discussion contracts are interest-sensitive, their val-

The FASB is a nonprofit governing memorandum, “Present Value-Based ues as liabilities do not change much, if at
body formed in 1973 for the purpose of Measurements in Accounting.”  In 1994 it all, with changing interest rates.  Of
establishing accounting standards.  It pro- issued SFAS 115, which specified carry- course, market values of the supporting
mulgates Statements of Financial Ac- ing values for most debt and equity secu- assets do vary 
counting Standards (SFAS) and other doc- rities.  Many insurance company assets
uments that, together with pronounce- are required to be carried at fair value, continued on page 4, column 1
ments of other accounting depending on 

COLIFR Corner
continued from page 2

AAA’s State Variations 
in Valuation Laws Task Force
There has been little activity over the past
six months.  One remaining issue con-
cerns the responsibility of maintaining
and updating the system once it is in
place.  However, the recommended
changes to the Actuarial Opinion and
Memorandum Regulation that would al-
low states to accept an actuarial opinion
based on the valuation requirements of an
insurer’s state of domicile, combined with
the NAIC’s codification project and Valu-
ation Task Force objective to create new
valuation system, may eliminate the need
to maintain a central depository system.

Demutualizations
Work has begun on updating the 1987
Garber Report on demutualizations. 
Much of the original report was theoreti-
cal, because there were no actual
demutualizations from which to draw. 
The COLIFR committee intends to pro-
duce two items for publication.  The first
item would be a practice note that dis-
cusses in some detail the 

demutualizations that have occurred to Derivatives.  A standard for the ac-
date.  The second would be an extension counting derivatives and hedging is
of the original report which provides clar- being developed.  Derivatives would
ification based on the demutualizations be accounted for on the balance sheet
that have occurred to date, as well as ex- at fair-market value.  Changes in
tending the theoretical discussion into new value would go through income. 
areas, such as mutual holding companies Special rules would apply to hedging
that have developed since the original situations.  Hedges are specified to
publication. include existing asset/liability

GAAP Issues
A survey of management practices that is
currently being developed has received 85
responses to a recently issued survey.  A
practice note will be developed over the
next two months.

Some of the current issues of interest
include:

Harmonization.  This is an issue that
would move U.S. accounting stan-
dards to be more in line with the rest
of the world.  The goal is to accom-
plish this by the year 2000.  The
SEC would accept registrations on
this basis.  The premise is based on
market value accounting.  Many open
issues exist.

matches, firm future commitments,
and foreign currency.
FAS 130 on comprehensive income
was adopted.  There will be no
earnings-per-share impact.
FAS 131 on segments accounting was
adopted.  Income streams will follow
management’s approach when report-
ing by segment.
Activities in these areas and others

will be reported as they develop in future
installments.

Harold E. Forbes, FSA, is an actuary at
Milliman & Robertson Inc., in
Bloomfield, Connecticut.
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“In 1996 the FASB issued a Special Report on pres-
ent value measurements and in June 1997 issued an
exposure draft of a proposed concepts statement,
‘Using Cash-Flow Information in Accounting Mea-
surements.’”

COLIFR Discusses
continued from page 3

with changing interest rates.  This incon- these liabilities, including their contingent intent is to reflect market considerations
sistency in the balance sheet produces behavior compared with typical partici- and the inherent characteristics of the lia-
quirky changes in equity when interest pants in efficient financial markets.  He bilities (for example, dynamic lapse
rates change rapidly. introduced the discussion on fair value, or sensitivity).

The board has continued to pursue market value, by noting that there is a Projected liability cash flows are dis-
improved methods of measuring liabili- very limited secondary market for most counted at a risk-free interest rate, deter-
ties.  In 1996 the FASB issued a Special insurance liabilities; thus concepts of fair mined objectively from Treasury spot
Report on present value measurements value could not easily be pegged to mar- rates appropriate to the duration of the
and in June 1997 issued an Exposure ket values.  This situation contrasts with cash flows.  No spread adjustment, either
Draft of a proposed concepts statement, many assets for which formula-driven positive or negative, is added to the risk-
“Using Cash-Flow Information in Ac- values can be pegged to market values. free rate because it is unnecessary.  In-
counting Measurements.”  These are not I discussed my paper, “The Indexed stead, the range of scenarios reflects the
part of the GAAP’s authoritative literature Discount Rate Method for Fair Value of range of risks considered significant to
but are important discussion documents. Insurance Liabilities,” originally pre- the cash flows.  The fair value is the un-
By issuing documents at this level, the sented at a seminar held in New York at weighted mean of the present value of the
board signals its thinking in advance and the New York University Sloan School of projected scenarios.
solicits thoughtful commentary. Business.  The seminar, produced by the My method meets several desirable

Clearly, the board is moving toward NYU Salomon Center and the SOA, at- criteria.  It is independent of the com-
full-market-value, or fair-value account- tracted several papers and international pany’s specific asset portfolio and many
ing.  This includes considering the possi- attention.  Proceedings of the seminar will other company-specific characteristics. 
bility of determining fair value of insur- be published by NYU. This is appropriate because a market
ance contract liabilities.  This is consis- The indexed-discount-rate (IDR) value reflects a consensus of many market
tent with related developments on the in- method is a multiple-scenario method of participants and is not dependent solely on
ternational scene.  The International Ac- projecting liability cash flows using realis- a single entity’s view of value.  The

counting Standards Committee comprises contract holder and by the company. surance contracts.
members from several countries, includ- Both conservative and liberal assumptions Four main characteristics of the
ing Canada, the U.K., Australia, and the are considered.  The range of assump- method were discussed.  First, the fair
U.S.  The IASC has discussed many of tions should reflect the actuary’s judg- value is interest sensitive; thus liability
the same concepts and is preparing a pa- ment as to the sensitivity and riskiness of values will be volatile.  This is appropri-
per for exposure.  The IASC currently each assumption.  For example, multiple- ate volatility—it is fully consistent with
excludes insurance contract liabilities interest-rate scenarios may not be neces- volatility in the market values of assets. 
from fair-value measurement. sary in valuing term-life insurance; in- Equity volatility will exist only to the ex-

The Academy offered to participate stead, a wide range of mortality scenarios tent that the assets and liabilities are not
in discussions with the FASB on the cur- should be considered. well-matched.  Second, there may be gain
rent status of thinking on the fair value of In determining credited rates, models or loss at issue.  Fair value may not cor-
insurance liabilities, and the board wel- of typical asset portfolios and industry respond to exact break-even at inception
comed the input from the profession. representative experience may be used. of the contract.  Third, profit emergence
Arnold Dicke led a delegation of current The company’s actual asset portfolio may will not be as “tidy” as present book
and former members of COLIFER to the be used if it is representative, but unusual value methods—instead, profits will de-
FASB offices in Norwalk, Connecticut. or idiosyncratic characteristics are not pend on 
The group included Robert R. Reitano, reflected.  This approach ensures that
James P. Greaton, Robert Wilcox, and liability fair value is independent of continued on page 5, column 1
me. company-specific assets.  Investment-

Wayne Upton, FASB project man- earned rates may be converted to credited
ager of the fair-value project, introduced rates by modeling a crediting strategy
the delegation to board members and appropriate to the characteristics of the
staff.  Arnold Dicke led off the discus- liabilities.  Thus credited rates are not
sions with a description of various types based solely or primarily on the company-
of life insurance and annuity products. specific portfolio of assets and company-
He also described key characteristics of specific crediting strategies.  Rather the

tic assumptions in- method is relatively objective—actuarial
cluding mortality, judgment is required in setting the various
morbidity, persis- assumptions but not in setting the discount
tency, expenses, and rate.  The method is consistent with asset
interest credited.  The values and existing methods, uses cur-
number of scenarios rently available modeling tools, and will
used must be suffi- be capable of consistent application at all
cient to cover the be- companies.  Finally, the method is suffi-
havior and the range ciently general that it is applicable to a
of options that might wide variety of types of contractual liabil-
be exercised by the ities, including property and casualty in-
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“The indirect paradigm views liabilities as a lien on
assets.  The residual assets, or equity, represent a
stream of corporate earnings which may be valued
using actuarial appraisal techniques.  The fair value
of liabilities is then the difference between the fair
value of the assets and the value of equity.”

COLIFR Discusses
continued from page 4

initial price, asset and liability duration gain or loss may occur at the inception of FASB members questioned Reitano
mismatch, the spread between actual in- the contract.  I, also, referred to this is- on various concepts.  Perhaps the most
vestment income and the risk-free rate, sue.  Reitano also commented that credit revealing question related to the general
and release from risk.  The liability fair risk could be modeled explicitly, and if it acceptability of Reitano’s and my con-
value reflects uncertainties in future cash was, there would be no need for a spread cepts in the actuarial profession.  While it
flows.  As time passes and experience in the discount rate.  Again, this was would be premature to conclude that there
emerges, future uncertainty is reduced, consistent with earlier comments relating is a consensus among actuaries on a sin-
thus tending to decrease margins in the to my method. gle method, the COLIFR group answered
liability and release in profits each year. The two paradigms referred to in affirmatively.  The question implied that

A fourth characteristic of this method Reitano’s paper are the direct- and the accounting profession, and the insur-
is that fair value may fall below contract indirect-measurement paradigms. These ance industry generally, were perhaps not
surrender value.  No adjustment is made concepts were initially mentioned in quite ready to embrace present value-
for this situation.  This fair value appro- COLIFR’s presentation to FASB in 1993. based methods.  Other interesting con-
priately reflects the probability of surren- At that time, a COLIFR task force com- cepts covered included the sensitivity of
der given a large group of contracts under piled a listing of several actuarial methods the liability value to company strength and
varying economic conditions.  Of course, that were considered applicable to mea- the relationship of cash-surrender value to
this situation is not different from current suring fair value of insurance liabilities. fair value.
GAAP reporting—for many contracts, the The direct measurement paradigm views Next, Jim Greaton provided practical
net liability (reserves less deferred-acqui- the liability as a payment or series of pay- examples of application of fair-value
sition costs) falls below the contract sur- ments to be made subject to certain con- methods to equity-indexed products.  The
render value, causing no conceptual prob- tingencies.  The fair value is defined as account value of an equity-indexed prod-
lem.  the present value of

Board members appeared very inter- these payments.
ested in the discussion and asked several The indirect para-
questions.  One question focused on the digm views liabilities
possibility of manipulation of results due as a lien on assets. 
to the subjectivity of the assumption-set- The residual assets, or
ting process.  In response, I commented equity, represent a
that the actuarial profession is well accus- stream of corporate
tomed to using judgment in assumption earnings which may
setting (for example, cash-flow testing be valued using actu-
and actuarial appraisals) through long arial appraisal tech-
practice and the application of existing niques.  The fair
professional standards.  Further, one of value of liabilities is then the difference uct grows at a rate dependent on an exter-
the most subjective assumptions, the dis- between the fair value of the assets and nal equity index, typically the S&P 500®. 
count rate, is established with complete the value of equity.  A conceptual diffi- Many versions of the product exist, with
objectivity under this method. culty with the indirect paradigm is that varying participation terms and different

Bob Reitano discussed his paper, liability fair value is dependent on asset minimum guarantees.  These relatively
“Two Paradigms for the Market Value of fair value.  This dependency is unpalat- new products exist, with varying partici-
Liabilities.”  The paper provides a theo- able to the accounting profession in part pation terms and different minimum guar-
retical background for discussion of the because it implies that the derived value antees, and have considerable market ap-
concepts.  For example, the law of one does not relate solely to the liabilities. peal but are complex to value.  The ex-
price explains how the value of a complex For example, the fair value of a specific amples illustrated emergence of profit at
asset with embedded options may be mea- asset is determinable without reference to issue and thereafter under various as-
sured by valuing its constituent compo- other assets or liabilities.  It would appear sumptions of the growth rate in the index
nents.  On the other hand, this widely that fair value of a liability should like- and under various interest rates.  The ex-
accepted law has theoretical limitations, wise be determinable without reference to amples used a valuation approach similar
for example, when applied to securities other liabilities or assets. to that in the current FASB exposure draft
with default risk.  The paper explains the While these two measurement para- on derivatives.
incomplete secondary market for insur- digms are theoretically reconcilable,
ance liabilities using the concepts of many adjustments or refinements are nec- continued on page 6, column 1
“long” and “short” markets.  The “short” essary.  For example, the value of equity
position in an insurance liability is the may include “franchise” or going-concern
perspective of the company, the “long” value, debt, and the so-called “put op-
position is that of the insurance contract tion.”  The owners of the insurance com-
holder. pany have the ability to “put” the com-

In this regard, one of Reitano’s key pany to the state guarantee fund if it
discussion points was that fair value in a should become insolvent.  This value is
secondary market would potentially differ offset to the extent that the company is
from the initial sale price of an insurance required to make payments into the fund
or annuity contract.  In other words, a while solvent.
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“A major factor in the complexity of the
issue is that we’re dealing with many, many
systems that have effectively been on auto-
pilot for perhaps decades.”

COLIFR Discusses Year 2000 Clock Is Ticking
continued from page 5 continued from page 1

Bob Wilcox gave a brief presentation 125 million lines of code at a cost of ap-
on the activities of the AAA’s Valuation proximately $200 million.  Manulife pro-
Task Force.  This Task Force was jects it will need a team of 200 people, a
formed in response to a request from the third of them on contract.  Most major
Life and Health Actuarial Task Force of corporations, including larger insurance
the National Association of Insurance companies, are expecting to spend around
Commissioners that a new approach to $50–$100 million each.  Although the
statutory valuation be developed.  The costs of corrective action vary from com-
Task Force is not to be hindered by the pany to company, a common rule of
need to reconcile its approaches to current thumb is $1.50–$2.00 per line of source
methods and has been referred to as the code to correct the date field problem.
“clean-sheet-of-paper” committee.  The That’s a great deal of investment, with
Task Force hopes to develop a unified zero additional profit, just to stay in busi-
method of valuation that would be appli- ness!  And these costs exclude consider-
cable for a wide range of purposes, in- able additional amounts for project man-
cluding statutory and GAAP financial re- agement, communication, routine super-
porting.  It will make a presentation to the vision, analytic support, and training.
FASB early in 1998. A major factor in the complexity of

Dicke wrapped up by presenting a the issue is that we’re dealing with many,
taxonomy of valuation methods developed many systems that have effectively been
by David Babbell and Craig Merrill.  The on autopilot for perhaps decades.  How
taxonomy classifies current methods ac- these systems work is largely unknown to
cording to their use of deterministic or the current users because these systems
stochastic cash flows and interest rates. were created many years ago in COBOL,
Dicke also showed several graphical ex- FORTRAN,
amples of profit patterns that would arise or ASSEM-
from different implementations of fair- BLER lan-
value methods, based on a presentation to guages, which
the New York University seminar men- few modern
tioned previously. programmers

Following the presentation, several understand
board members chatted informally with very well.  In
the presenters.  The board appeared to general, users
appreciate the dialogue with the actuarial may know
profession and will consider our input in what inputs are required and what reports
future deliberations.  It remains clear that of information are generated but they do
additional deliberations will be necessary. not understand the detailed code behind
For example, COPLFR’s view of fair these systems.  Also, users may not un-
valuing P/C liabilities is that more re- derstand how different systems (adminis-
search is needed before agreement in con- tration, commission, financial reporting,
cept or on a specific method can be reinsurance) interact with each other. 
reached.  As mentioned above, the ac- Such information may soon be required
counting profession and insurance indus- but will be very difficult to obtain.
try executives have not reached a consen- Denial isn’t limited to retiring chief
sus on appropriate methodology. information officers.  Another form of

On the other hand, the pace of dis- denial is expecting that a third-party con-
cussions is accelerating.  The issue of fair tractor or consultant can be hired to fix
value of insurance liabilities could come everything. The reality is that no
to a critical juncture within several outsourcing firm can be expected to do it
months.  The actuarial profession has a all.  Internal staff is needed to understand
unique opportunity, perhaps a duty, to all the customized approaches used by a
contribute to resolution of this important sophisticated insurer and to validate all
financial issue. changes during the testing phase.  As the

S. Michael McLaughlin, FSA, is a partner tions will increase because of the shortage
at Ernst & Young LLP in Chicago, Illi- of “experts.”
nois, and a member of the Financial Re- How stable will the project team be
porting Section Council. when the insurance company down the

year 2000 approaches, the cost of correc-

street is in the same predicament and of-
fers huge “incentives” to staff to jump
ship and help them?  Computer consul-
tants’ fees will skyrocket as the deadline
approaches.

Suppose the accounting or policy is-
sue systems aren’t functioning?  What are
the consequences?  The most simple con-
sequence is a company can’t accept poli-
cies or pay any invoices.  No one will
come into or leave the insurance com-
pany.  Management and staff now have
an unthinkable dilemma (of course, the
company faces an even greater and more
immediate one if the payroll system isn’t
working).

It’s not just the core systems.  The
problem could be something as mundane
as input screens for policy issue or re-
newal need to be looked at, since many
are still legacy systems that accept only
two-digit years.  Even if dates are entered
as four-digit years, there is no certainty
that the core system will use all four;

many systems
accept four
digits but strip
out all but the
last two digits
before pro-
cessing.  Out-
puts using
“sort” rou-
tines will read

“00" issues as very old 1900 data and
place these at the bottom of the pile. 
Back-up systems can be dangerous be-
cause they may purge new “00" files or
records.  If the “last payment received” is
January 1, 1900, will policyholders lose
coverage because their policies are auto-
matically lapsed?  Generations of actuar-
ies or actuarial students have set up what
were meant to be “quick and dirty” APL
programs for valuation, illustration, quo-
tation, and sometimes even policy admin-
istration or accounting purposes.  These
systems have gone on to become routine
production systems, but documentation
does not exist and the actuary or pro-
grammer may have long left the com-
pany.  

It is not just software, either.  Hard-
ware controls critical environment sys-
tems such as elevators, lighting, heating,
telephones, voice-mail systems, air condi-
tioning, electricity, and 

continued on page 7, column 1
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Year 2000 Clock Is Ticking
continued from page 6

security.  These need to function as well. house by employees.  It cannot be tions that formerly represented two,
Insurance companies will also need to outsourced. three, or more insurance companies
make sure their PCs, operating systems, Once the problem areas have been or administration systems.  Large
and peripheral equipment do not have identified and a plan of action put in segments of these former systems
hardware-date overrides that invalidate place, solutions follow three broad ap- survive and run in parallel to the
the software changes. proaches: upgrade, repair, or replace. original company systems.  Any so-

Even if later generation PCs and lo- lution will have to address not only
cal area networks (LANs) are “year-2000 the company’s own systems but those
compliant,” if these interact with the inherited through acquisitions.
mainframe system via uploads or down-
loads, they too are part of the problem
and need to be tested.

Even if every system in the company
is “year-2000 compliant,” this may not be
enough.  The company still gets vital in-
formation and direct input from reinsur-
ers, ceding companies, policyholders,
brokers, agents, banks, investment firms,
suppliers, contractors, and so on.  There
is no guarantee these sources will have
their own houses in shape.  Can the in-
surer survive if a large number of these
sources are going under?

If a company cannot get its system
running properly, there is the real risk of
a traditional liquidity crisis or “run on the
bank,” as policyholders get wind of a
troubled company and decide to pull
money out fast before the regulator steps
in.

Solutions
Many companies are now setting up com-
mittees or task forces to deal with the
issue.  The problem cannot be left up to
the “techies” to solve; the problem affects
everyone in the company.  Buy-in from
senior management is critical.  Manage-
ment may get too ambitious and demand
that other upgrades occur at the same
time.  Often this is a mistake because
many of these are significant projects in
their own right.  However, unlike these
others, the year-2000 problem has a “no
excuses,” fixed deadline that cannot be
moved.

Exactly how to use outside consul-
tants is hotly debated.  Much of program
analysis is boring grunt work involving
combing through archaic code.  Some
companies feel the expertise needed is too
specialized and may never be used again. 
Why not let staff experts concentrate on
issues of greater strategic importance? 
Retirees would make great consultants on
the project because of the nature of the
languages.  Others very strongly believe
that it is a mistake to move the fate of the
company into outside hands.  In any case,
testing and verification must be done in-

Upgrade.  Vendors should be con-
tacted to determine their policy on
upgrades.  They may have new tools
or special features that minimize the
problem.  However, converting spe- due diligence investigations of target
cialized changes or modifications companies, the acquiring company
unique to the company generally goes should investigate the target com-
beyond the scope of vendor assis- pany’s year-2000 compliance status. 
tance. Some companies may decide to sell

divisions or subsidiaries before theRepair.  This is, by far, the most
likely choice for most legacy sys-
tems.  Fixing these systems will re-
quire the utilization of people and
resources that would otherwise be
available for other projects.  Ques-
tions that need to be answered early
on are who developed the program,
what language was it written in, and
who is around who understands it.
Replace.  It may be better to scrap
the whole system and re-engineer the
process or redesign the application. 
However, it normally takes at least
two years to bring in any large new
system.  Some systems are scheduled
for obsolescence before the year
2000, but there is no certainty they
will be replaced.  In such cases, re-
pairing existing systems is not wasted
effort, it may instead be the prudent
choice. strategic alliances are in place with

insurance companies or other entitiesA large part of the challenge is effec-
tive communication.  It is very useful to
have a documented conversion plan and to
understand how it interacts with other
business priorities.  Impact analysis
should identify the most critical issues. 
PC-based systems, such as sales or illus-
tration spreadsheets with many macros,
may give rise to big headaches.  An inno-
vative communication approach being
used by at least one insurance company is health-claim systems often include
to hire a communication manager or other annual maximum limitations and will
staff members with specialized skills to reject payment dates deemed 
periodically communicate progress
through the corporate intranet system. continued on page 8, column 1

Special Considerations
There are several areas where insurers
need to pay particular attention:

Acquired Companies .  Ongoing con-
solidation within the insurance indus-
try is creating conglomerate opera-

Future Acquisition Targets.   As to

year 2000 because it would cost more
to make the division or subsidiary
year-2000 compliant than its net rev-
enues could justify.   The acquiring
company should make this same
analysis and either reserve the right
to adjust the purchase price to reflect
this year-2000 compliance or reserve
the right to “walk” in the event the
acquiring company’s estimate of the
year-2000 compliance cost exceeds a
pre-agreed minimum.
Reinsurance.  Much business is ei-
ther ceded or acquired from other
insurers.  Solutions to the year-2000
problems need to include examination
of reinsurance operations, including
how policy data are transmitted, re-
ceived, and processed.
Strategic Alliances.  Many types of

for a variety of reasons such as own-
ership restrictions, market entry, dis-
tribution, product development ex-
pertise, third-party policy administra-
tion, claims adjudication, or invest-
ment operations.  These strategic
alliances may be key elements of the
operation and should not be ignored.
Group Life and Health.   Group
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Year 2000 Clock Is Ticking
continued from page 7

more than one year old.  Often, the year-2000 problems are not cor- agement away from any inaction or
health claim information is supplied rected in time.  However, companies attitude of serene complacency.  Cor-
in electronic form directly from the may not be able to safely hide their porate law typically imposes stan-
participating hospital or dentist. year-2000 problems because disclo- dards of care on the company’s man-
Given government cuts in health sure may be required under various agers and directors which could be
care, it is unlikely that hospitals have accounting standards, securities laws, breached if they are negligent in deal-
an abundance of funds for any pur- and regulatory examination policies. ing with the year-2000 problem, re-
pose, let alone for the purpose of For example, one of the GAAP prin- sulting in potential personal liability
helping an insurer maintain accurate ciples promulgated by both the CICA for the directors.  If a company fails
records.  Weekly indemnity or long- in Canada and the FASB in the U.S. to adequately disclose its year-2000
term-disability payments have date- provides that contingencies that are problem in its annual report and sub-
sensitive fields, including start dates reasonably possible, whether or not sequently has to shut down its busi-
and expiry dates. the amount can be calculated or esti- ness because of the problem or other-

mated, must be disclosed in a note to wise experiences substantial opera-“Obsolete” Systems.  The big prob-
lem in a comprehensive plan is iden-
tifying all the affected systems. 
More often than not, programs de- the problem is exacerbated by the
clared obsolete or no longer centrally recommendation of the Emerging
maintained continue to be used for Issues Task Force of the Financial
vital functions. Accounting Standards Board.  It rec-

ommends treating year-2000 expendi-Data Uploads and Downloads .  As
to the “obsolete” systems dilemma,
many companies have numerous data
extracts that are processed or ana-
lyzed further on PC systems.  It will
be little comfort to know that these
systems can handle four-digit dates if
the only dates it receives are in two-
digit format.  Also, there are few perintendent of Financial Institutions
standards with respect to order of (OSFI), the regulator of federally
dates.  What does a report dated licensed insurance companies in Can-
01/02/03 represent?  January 2, ada, has requested effective Decem-
2003; February 1, 2003; February 3, ber 31, 1996 that company actuaries,
2001; March 2, 2001; or something in their annual Appointed Actuary
else? reports, address the issue of how the

actuary’s work is affected by theProjection Programs .  Many corpo-
rate planning, valuation, and projec-
tion programs determine results for
several quarters or even years into
the future.  In many cases, these pro-
jections must include the effects of
compound interest.  Elements such as 2000, a company’s independent ac-
investment income, cash values, stat- countants or auditors may feel
utory reserves, and tax calculations obliged in their audit of the com-
may “blow up” or turn negative for pany’s financial statements to exam-
no apparent reason.  Even if a year- ine the likelihood of the company’s
2000 problem is suspected as the failure to become year-2000 compli-
problem, it does not tell us where it ant in time.  One major accounting
originated— corporate planning sys- firm in Britain has already announced
tems are the conglomerate result of that British companies that do not
many “feeds” from other lines of have a viable year-2000 plan in place
business.  Projections systems may may receive a qualified statement. 
not affect retail transactions, but they Auditors may wish to document their
are too critical to ignore. assessment of the year-2000 disclo-

sures by their clients in order to showDisclosure.  Companies with signifi-
cant year-2000 problems may be re-
luctant to talk about the magnitude of
their year-2000 corrective work for
fear of providing damaging informa- possibility of personal liability is usu-
tion to future plaintiffs in the event ally very effective in moving man-

the financial statements. tional difficulties, shareholder and
policyholder suits are likely to fol-Accounting.  The financial impact of

tures as current-year expenses rather
than amortized costs.  This hotly ar-
gued recommendation will have a
direct impact on the bottom line and
give rise to additional volatility in
company ratings or stock prices.
Regulators.  The Office of the Su-

year-2000 problem.  Any problem
areas need to be highlighted and a
plan of action should be recom-
mended.
Audit Issues.  Prior to January 1,

compliance with applicable audit
standards.
Director and Officer Liability .  The

low.  Policyholders may launch
class- action suits alleging fraud,
breaches of contract, or failure to
perform services.  In the event of
liquidation, other suits will follow
from creditors, employees, other
investors, reinsurers, or guaranty
institutions such as CompCorp.  One
defense can be reliance on the reports
of the company’s officers and third-
party experts in the course of making
corporate decisions.  It would be use-
ful to be able to produce detailed
documentation as to the company’s
year-2000 corrective plan and the
diligence with which it was pursued.
Business Interruption Insurance . 
Insurance policies which cover
“business interruption” claims (such
as property/casualty policies) usually
require that the business interruption
result from a “fortuitous event.”  It
will be argued that because the year-
2000 problem has been well known
for years and is totally within the
control of the insured to correct, it
does not qualify as a “fortuitous”
event.  Property/ casualty insurers
issuing business interruption insur-
ance may decide to highlight the
year-2000 problem in an insert or
letter to their insureds in the next
year or two in 

continued on page 9, column 1
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“I believe the SOP 95-1 approach is not a combina-
tion of the FAS 60 and FAS 97 models, but rather a
completely new model with new problems, be-
cause of the treatment of acquisition costs.”

The Gap in SOP 95–1
continued from page 9

them was designed to produce roughly the The determination of benefit reserves final determination.  The application of
same effect.  More conventionally, the and the amortization of DAC are bor- this contributions principle requires con-
accounting model used for these con- rowed from the model used in FAS 97. sideration of the acquisition costs.  Some
tracts, and promulgated through FAS 97, But because there is not a policyholder provision for the recovery of acquisition
is described as the “retrospective-deposit account balance, a practical expedient has costs must be made in the dividend scale. 
approach.”  Under this approach, the in- been developed.  In theory, the benefit This could be done through the use of an
surance contract is accounted for as a sav- reserve should have been the amount as- asset-share approach to establishing divi-
ings account, with periodic deductions sumed to be the policyholder’s interest in dend scales.  In this case, the acquisition
made for services rendered.  Profits are the contract.  This would have been the costs would be charged immediately
recognized as services rendered.  That is, “dividend fund” or, in other words, the against the dividend funds and perhaps no
margins in the mortality and expense amount of assets accumulated under the dividends would be paid until the dividend
charges are recognized as those charges contract which supports the amount of the fund exceeded zero.  Alternatively, and
are deducted from the accumulated poli- dividend which is paid.  As a practical perhaps more commonly, acquisition
cyholder account balance.  Additional expedient, SOP 95–1 uses a net level pre- costs are considered to be spread over the
profits are recognized as the interest cred- mium reserve based on assumptions un- early years of the contract in some pat-
ited to the policyholder account balance is derlying the contract’s nonforfeiture val- tern.  In either case, the treatment of ac-
less than the interest deemed to be earned ues.  This amount is both readily calcu- quisition costs has a bearing on the pat-
through the investment of that balance. lated and easily audited.  Acquisition tern of gross margins the contract devel-

If the profit loadings are somewhat costs are deferred and amortized against ops, as those margins are defined in SOP
level (that is, mortality charges set to pro- the “gross margins” developed through 95-1.
duce a level annual loss ratio, expense the operation of the contract. The dividends payable according to
charges effectively equal to grossed-up This is all comparable to the FAS 97 the dividend fund represent margins be-
direct expenses, and a level spread be- model, although the benefit reserve, as fore acquisitions expenses, less a provi-
tween earned and credited interest), the calculated, bears some similarity to the sion to recover acquisition expenses.  The
result of the retrospective deposit SOP 95–1 gross margins are
approach would be nearly the before deferrable acquisition
same as the “full-release-from- expenses but after dividends. 
risk” method described earlier. Therefore, the SOP 95–1 gross
As we know, the pricing struc- margins are after the dividend
tures of these contracts are scale provision to recover acqui-
clearly much more complex and sition costs.  The difference be-
in only the simple case can a tween the provision to recover
reasonable comparison be made acquisition expenses that is used
to the FAS 60 accounting model. in the dividend scale formulation

Acquisition costs (or at least those FAS 60 benefit reserve.  In both in- and the amortization pattern of DAC re-
which are deferrable) are recognized in stances, a net level premium method is quired by SOP 95–1 creates the issue. 
proportion to the profits as they emerge. used in the calculation with the only dif- Neither FAS 60 nor the FAS 97 account-
In fact, all nonlevel charges are spread ference, albeit substantive, being the ing model includes acquisition expenses in
over the life of the contract in proportion breadth of the underlying assumptions and the amortization basis established.  SOP
to the gross profits (as defined in the stan- their relative conservatism.  The principal 95–1 does, although perhaps inadver-
dard).  Barring significant changes in the aspects of the FAS 60 used in the SOP tently.
expectation of the future, profits will 95–1 model are those related to income Figure 1 on page 11 illustrates the
emerge from these contracts as the ser- statement presentation, where premiums effect of this “double counting” of DAC.
vices are provided, that is, as mortality and benefits are fully recorded.  Under To develop the figure, we used a
charges are assessed or interest is cred- the FAS 97 model, only the excess (or traditional whole life insurance contract,
ited, for example. underage in the case of surrenders) of but assumed that everyone died in the

Recently the accounting community paid benefits in comparison to the account twentieth year, to keep it simple.  We
took up the challenge of accounting for balance is recognized as an expense (or developed gross margins (as defined by
perhaps the oldest version of the life in- income).  Premiums are simply deposits SOP 95–1) before dividends and then 
surance contract known to the indus- into a liability account.
try—the traditional participating life insur- I believe the SOP 95-1 approach is continued on page 11, column 1
ance contract.  The evaluation of this type not a combination of the FAS 60 and FAS
of contract led to the conclusion that it 97 models, but rather a completely new
contained elements of both traditional and model with new problems, because of the
nontraditional (universal life) life insur- treatment of acquisition costs.  Mutual
ance contracts.  The result of these delib- insurance companies develop dividend
erations was the accounting model de- scales based on the concept of equity,
scribed in SOP 95–1.  The accounting using the contributions principle.  (In
model includes elements of the accounting fact, this is a requirement for the applica-
models in use for both traditional and uni- bility of SOP 95–1 treatment.)  Additional
versal life insurance contracts. considerations, of course, bear on the
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FIGURE 1
SOP 95–1 Net Margin Analysis

The Gap in SOP 95–1
continued from page 10

went on to develop representative divi-
dend scales.  To develop the dividend
scales, we assumed dividends would rep-
resent a level portion of cumulative gross
margins after unamortized (dividend
scale) acquisition costs and an annual per-
manent contribution to surplus.  The three
patterns of resulting “net income” are
developed by comparing three alternative
patterns of recognizing acquisition costs
in the dividend scale.  The three patterns
are:

Scale 1:  Acquisition costs are
charged to gross margins in straight
line over the first 10 contract years.
Scale 2:  Acquisition costs are
charged over the life of the contracts
relatives to gross premiums.  This is
effectively the FAS 60 method of
recognizing acquisition costs.
Scale 3:  Acquisition costs are
charged over the life of the contracts
relative to gross margins before divi-
dends, as defined by SOP 95–1.
I am not making any representations

about the reasonableness of the dividend
scales we developed.  However, each
treatment of acquisition costs seemed the-
oretically reasonable.  I have not consid-
ered the competitive environment or, per-
haps more importantly, taxes, among all
the other complex inputs into this process. 
The amounts shown in the figure and la-
beled “net margins” are simply SOP 95–1
gross margins after the amortization of
acquisition costs (therefore, they are not
“net income” in the conventional sense.) 
A 

comparison of the three scales illustrates also rather late to be taking pot shots at an
the issue I have been describing concern- existing accounting pronouncement.  I
ing SOP 95–1.  Scale 3 represents a rela- suppose I hope the outcome will be a
tively conventional pattern of “net in- chance to consider this issue as the ac-
come.”  On the other hand, Scale 1, with counting for insurance contracts evolves,
its downward spike in the tenth year, and as I am sure it will.  Further, as the inter-
Scale 2, with its overall downward trend, national insurance community discusses
are rather unconventional and, in my the accounting model used in international
mind, undesirable.  Both are front-ending accounting standards, perhaps it will in-
earnings relative to Scale 3.  At the same corporate some of these thoughts into its
time, Scales 1 and 2 are based on more deliberations.
conservative methods of recovering acqui-
sition costs. David Y. Rogers, FSA, is an actuary and

What is the lesson?  I am not sure.  I partner at Price Waterhouse LLP, New
would not recommend that mutual life York, New York.  He wishes to thank
insurance companies change the way they Charlie Linn, FSA, a manager in the
recover acquisition costs to be consistent Price Waterhouse Insurance Software
with the approach promulgated for their Division, for generating the data underly-
accounting by SOP 95–1.  It is ing the figure.

A Call for Papers
ctuaries are invited to submit papers for possible Please send an abstract of the paper by Friday, May 1,Apublication in the Journal of Actuarial Practice, an 1998 and five (5) copies of the completed paper by Friday,
international refereed journal.  Papers may be on any June 19, 1998 to:
subject related to actuarial science or insurance; they

do not have to contain original ideas.  Preference will be given
to those papers intended to educate actuaries on the methodolo-
gies, techniques, or ideas used (or can be used) in current
actuarial practice.  The journal also accepts technical papers,
commentaries, and book reviews.  However, all articles must
have some relevance to actuarial practice.

Colin M. Ramsay, Editor
Journal of Actuarial Practice
P.O. Box 22098
Lincoln, NE 68542–2098 USA
Phone and Fax: (402) 421–8149
e-mail: ABSALOM1@IX.NETCOM.COM
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TABLE 2

End of
Policy Year

Undecremented
Account Value

Undecremented
Surrender

Value

PV of
Surrender

Value

Adjusted
Account
Value

Adjusted
Surrender

Value

PV of Current
PFW and

Later Surrender

0
1
2
3
4

$1,000.00
1,070.00
1,123.50
1,157.21
1,191.93

$   970.00
1,037.90
1,101.03
1,145.64
1,191.93

$970.00
983.79
989.22
975.64
962.15

$800.00
856.00
898.80
925.77
953.54

$776.00
830.32
880.82
916.51
953.54

$976.00
987.03
991.38
980.51
969.72

TABLE 1

End of
Policy Year

Account
Value

Surrender
Value

PV of
Surrender

Value

0
1
2
3
4

$1,000.00
1,070.00
1,123.50
1,157.21
1,191.93

$   970.00
1,037.90
1,101.03
1,145.64
1,191.93

$970.00
983.79
989.22
975.64
962.15

Visual CARVM: Multiple-Benefit Streams 
in Pictures
           by James E. Backus

n the early 1980s, when revisions toIthe NAIC Valuation Law requiring
CARVM for deferred annuities were
implemented, the only significant

benefits provided by most deferred annu-
ities were surrender values and
annuitization, and the policyholder’s most
important choice was when to surrender. 
The primary problems that CARVM ad-
dressed were the promises of declining
surrender charges and crediting rates
higher than could be supported by safe
investments, unless policies were held to
maturity.  Even in that simpler environ- cillary benefits.  They state the require-
ment, complexity was a major stumbling ment that the valuation process must con-
block because of CARVM’s requirement sider, if not explicitly determine, the
to value each possible benefit stream. present value of any benefit stream, in-

Since then, so-called ancillary bene- cluding so-called integrated benefit
fits have become more important.  Guar- streams.  The guidelines rely on words to
anteed purchase rates that once were get their requirements across, and work-
cheap have become more expensive as ing papers used in developing the guide-
interest rates have fallen and mortality has lines include tables showing detailed sam-
improved.  Death benefits in variable an- ple calculations.
nuities may involve material mortality This article provides a way to visual-
risk when share prices are depressed. ize the valuation of multiple-benefit
Benefits are now provided for such con- streams that appears to be consistent with
tingencies as nursing home admission, the intent of CARVM and the guidelines,
disability, and financial hardship.  Addi- and which may be easier to understand
tional elective benefits, such as free par- and communicate.  This may not be the
tial withdrawals and return-of-premium only way to apply CARVM to multiple-
guarantees, have also been developed.  In benefit streams, but it is a useful way to
this new environment, CARVM valuation think about CARVM.
of multiple-benefit streams has become In all of the examples that follow, we
much more difficult not only to perform, will assume that:
but also to understand.

Pending revisions to Actuarial Guide-
line 33, new Guideline 34, and proposed
Guideline ZZZ, describe how to apply
CARVM to newer products.  They for-
malize the distinction between elective
and nonelective benefits on which many
companies justified their valuation of an-

Guaranteed interest rates are 7% in
year 1, 5% in year 2, and 3% there-
after
Surrender charges start at 3% and
decline 1% per year until zero
Contract matures at the end of 
year 4

Plan Type A valuation rate for death
benefits and annuitization is 6.5%
Plan Type C valuation rate for cash-
surrender benefits and the maturity
benefit is 5.5%.
Let’s first consider a simple annuity

design—a single-premium fixed deferred
annuity without annuity purchase rate
guarantees.  For this product, the policy-
holder has only to choose each year
whether to surrender the policy early or
hold it for an additional year.  The typical
CARVM valuation is presented in Table
1.  The CARVM reserve is the highest
value in the last column, or $989.22.

This method breaks down when more
complicated options are considered. 
Let’s assume that an additional elective
benefit is added to the contract, a penalty-
free withdrawal (PFW) of 

continued on page 13, column 1
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This chart not available online.  Please contact Susan Martz at
smartz@soa.org for a hard copy.

Figure 1
Deferred Annuity without PFW, Annuitization, or Death Benefit

Visual CARVM
continued from page 12

20% each year.  How can we value this? account using CARVM as written, but tree for this product by noting that at each
We could try adding additional columns, most practitioners probably use this ap- step, the future reserve potential, follow-
as in Table 2 on page 12.  These new proach. ing a PFW, will equal 80% of the reserve
columns reflect the result when the poli- Figure 1 does not really help to un- potential following an otherwise similar
cyholder uses the PFW only once to im- derstand the valuation.  On the other node that excludes the PFW [3].  For ex-
mediately withdraw $200, and then elects hand, Figure 2 on page 14, although cum- ample, at time 1, the node for valuing a
the “worst case” (or best case, from the bersome, provides a very clear picture of PFW has a value of $994.21, which is the
policyholder’s viewpoint) electc 05 c3ll Tj9
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FIGURE 2
Deferred Annuity with PFW

(This chart not available online.  Please contact
Susan Martz at smartz@soa.org for a hard copy.)
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TABLE 3
Largest Elective Benefit, Value of Nonelective Benefits, and Reserve Potentials

Policy Duration 0 1 2 3 4

Decrement Rates
Mortality
Nursing Home Admission
Combined Decrement Rate
Survivorship

0.00%
0.00
0.00

100.00

0.10%
1.00
1.10

98.90

0.10%
1.00
1.10

98.90

0.10%
1.00
1.10

98.90

0.10%
1.00
1.10

98.90

Discount Factors
Plan Type A Valuation Rate 1–5
Plan Type C Valuation Rate 1–5

1.000000
1.000000

0.938967
0.947867

0.881659
0.898452

0.827849
0.851614

0.777323
0.807217

Undecremented Account Value 1,000.00 1,070.00 1,123.50 1,157.21 1,191.93

Nonelective Benefits
Expected-Death Benefit
Present Value of Death Benefit
Expected Nursing Home Benefit
Present Value of Nursing Home Benefit
Present Value of Nonelective Benefits

1.1235
1.0549

10.7000
10.0469
11.1019

1.1797
1.0401

11.2350
9.9054

10.9455

1.2151
1.0059

11.5721
9.5800

10.5858

1.2515
0.9728

11.9193
9.2651

10.2380

Elective Benefits
Annuity Value Factor
Current Annuitization Value
Present Value of Annuitization
Current Surrender Benefit
Present Value of Surrender Benefit
Largest Present Value of Elective Benefits
PV of Penalty-Free Withdrawal Available
PV of Continuation with Balance
Largest Present Value if PFW Higher

970.00
970.00
970.00

0.00

994.23

0.9798
1,048.43

984.44
1,037.90

983.79
984.44
202.84
787.55
994.22

0.9798
1,100.85

970.58
1,101.03

989.22
989.22
201.88
791.38
982.39

0.9798
1,133.88

938.69
1,145.64

975.64
975.64
197.10
780.51
966.82

0.9798
1,167.90

907.84
1,191.93

962.15
962.15
192.43
769.72
192.43

Reserve Calculation 994.39 994.23 982.17 966.42 962.15

Visual CARVM
continued from page 13

the account value, and that the mortality This approach may be generalized to nonelective benefits of the decrement rate
rate is 0.1% each year.  (The 105% is the following: replaces the single nonelective decrement
arbitrary and serves to clarify the changes rate above, and the choice of the largest
in the example.) The multiple-benefit elective benefit is the typical implementa-
stream, or integrated-benefit stream ap- tion of CARVM without integrated bene-
proach, may be stated as follows: fit streams.

It is possible to still further simplifyThe CARVM reserve potential at
any node is the sum of (a) the fit amount; plus (b) [one minus
nonelective decrement rate times the sum of all non-elective decre-
the nonelective benefit amount, ment rates] times the largest of
plus (b) (one minus the non-elec- the elective benefit CARVM re- shows the total present value of all
tive decrement rate) times the serves at the subsidiary nodes nonelective benefits (death or nursing
largest of the elective benefit [7]. home admission) at each node.
CARVM reserves at the subsid-
iary nodes [5].
Figure 4 shows the results of this

calculation for our new product.  Note count value [8]), and an additional non- annuitization, and/or maturity).
that the rates used above are the result of elective benefit (waiver of surrender
application of the current decrement rate charge on nursing home admission, which
(for example q ) and not the cumulative has a probability of 1%).x+t
impact ( p ×q ).[6] Part (a) in the formula above is thet 1 x x+t

The CARVM reserve potential at
any node is the sum of (a) the
sum over all nonelective benefits
of each decrement rate times its
corresponding nonelective bene-

Figure 5 shows this approach if we
add an additional elective benefit shows the present value of the largest
(annuitization worth 97.98% of the ac- available elective benefit (surrender,

present value of nonelective benefits at
each node.  In part (b), the sum over all

Figure 5.  Table 3 shows two sets of in-
termediate calculations:

The first line of italicized values

The second line of italicized values

These intermediate results permit us
to represent the same valuation process 

continued on page 18, column 1



  MARCH 1998 THE FINANCIAL REPORTER PAGE 17   





  MARCH 1998 THE FINANCIAL REPORTER PAGE 19   

Improving Monte Carlo Modeling
with Low Discrepancy Sequences—
A Test

 Visual CARVM
continued from page 18

surrender, present value of continua-
tion, and the value of [enhanced ben-
efit value plus (1-election rate) times
the larger of surrender and continua-
tion] for each type of partial-benefit
election.

10. That technique does not generally
work with the dynamic valuation spot
rates since, for example, the death
benefits, annuitization benefits, and
surrender benefits available at a sub-
sequent node must potentially each be
valued using different valuation rates. 
An additional problem (although
somewhat more manageable) is that
forward rates implied in the SVL’s
dynamic rate provisions are probably
often negative.  This was done to
produce a greater degree of conser-
vatism for benefits payable in the
more distant future, but does not in-
tegrate well with a normal, positively
sloped yield curve.

11. If each possibility progressed to ter-
minate at the maturity date, the num-
ber of terminal nodes would be c ,y
where c is the number of possibilities
and y is the number of years to matu-
rity.  In general, the number of
nodes will be much lower because
many nodes are “dead ends,” for
example, following death,
annuitization, or complete surrender,
further projection is unnecessary.

Author’s Note:  Coming soon: Visual
CARVM Release 2.0: Diagrams for a
New Guideline.

James E. Backus, FSA, is Consulting Ac-
tuary with TransAmerica Reinsurance,
Charlotte, North Carolina. 

by G. Thomas Mitchell

onte Carlo simulation is a function) over a space of possibili-Mpowerful, robust tool for eval- ties, involving many, say “n” vari-
uation of financial risk prob- ables.
lems.  In theory, almost any

complex model can be evaluated by run-
ning many random scenarios and observ-
ing the resulting statistics.

The scenarios are typically generated
using a standard random number genera-
tor.  These are, strictly speaking, pseudo-
random numbers because they are deter-
ministic.

Is there a better way to choose
scenarios?

Intuitively, random numbers are like
throwing darts at a board.  As one throws
more and more darts, some will inevita-
bly land very near a previous toss.  Like-
wise, small patches without any darts will
be present at any stage of throwing.  As
the number of darts increases, there is an
increasingly “wasteful” nature to the ran-
dom process.

A mathematical measure of the uni-
formity of the darts is termed “discrep-
ancy.”  Precise definitions vary, but it
basically measures the biggest surplus or
deficit of actual versus expected “darts”
in any neighborhood on the “dart board.”

“Low discrepancy series” (LDS) are
attempts to construct series of scenarios
that minimize discrepancy.  Irwin
Vanderhoof has expounded on the idea
several times in Contingencies magazine
[1].  The idea is in active use by invest-
ment houses in pricing derivatives,
CMOs, and other complex financial in-
struments.

I worked on finding out for myself
whether this stuff really works for actuar-
ial problems, starting from scratch with
publicly available information (yes, there
is some intrigue in this field!).  I will
work through a real life, only slightly
simplified, example and let you judge for
yourself.

For LDS work, the Monte Carlo
method is usually viewed in a rather for-
mal way:

We wish to estimate the value of a
function (or some statistic of a

This is equivalent to a calculus inte-
gration problem.
We can standardize the problem by
normalizing each of the n variables to
a uniform distribution over the range
0 to 1.
This defines the space of possibilities
as an n-dimensional unit hyper cube.
The function is to be integrated over
the cube.
Choosing scenarios is equivalent to
choosing points within the cube.
One hopes for rapid convergence to
the answer, if for various size neigh-
borhoods in the cube, the worst devi-
ations of actual numbers of points
versus expected based on a uniform
distribution are minimized.
Most LDS techniques choose points

using number theory, making use of
prime numbers, powers of prime num-
bers, modulo arithmetic, and combina-
tional mathematics.  Several basic recipes
exist, with many variations on each.

Results are deterministic.  Typical
pseudo-random number generators are
also deterministic, but behave mostly as if
truly random.

I tested the conventional and LDS
approaches on an example complex
enough to approach a real life actuarial
question, but simple enough that I can
document it for you.

Test Problem
Evaluate the present value of profits of a
variable annuity death benefit provision,
as a percentage of the single premium for
the policy.  Benefits are death benefits in
excess of the account balance.  Minimum
death-benefits charges are 10 basis points
on account balances.

continued on page 20, column 1
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FIGURE 1
LDS versus Randoms

Monte Carlo Modeling
continued from page 19

The minimum-death benefit is return
of the single premium, reset at the end of
every third policy anniversary before age
80 to the greater of the account balance or
the previous minimum.  Benefit expires at
age 85.  Because of the reset feature, the
benefit is highly path-dependent.

New policy with a $1.00 single
premium, no front load, sold to a 55-
year-old male, exhibiting 75–80 male ulti-
mate mortality, and with a 7% lapse rate. 
Present values at 8%.

The net returns on the account bal-
ance are figured at the stock market re-
turn less total fees and charges of 1.75%. 
The stock market model is an annual
lognormal model for 30 years, assuming
straight-line results within a year, base
gross return of 8% and volatility of 16%.

Old Approach
A total of 10,000 pseudo-random sets of
30 numbers were generated using the Ex-
cel random number generator.

The running-average profit figure for
the first k scenarios, as k moves from 100
to 10,000 by increments of 100, is plotted
as the dotted line in Figure 1.  The con-
ventional approach converging rather
slowly over 10,000 scenarios.

New Approach
Each scenario requires 30 random num-
bers.  In LDS terms, therefore, the prob-
lem is of dimension 30.  A sequence of
10,000 sets of 30 numbers were con-
structed as indicated below.

I devised my own LDS generator.  It
uses generalized Faure points, along lines
laid out by Vanderhoof.  In general
terms:
1. Choose a prime number p slightly

greater than the number of dimen-
sions.

2. Choose a starting “serial” number,
incrementing it for each subsequent
point.

3. Express the serial number as an “in-
verted” decimal in base p.

4. Multiply combinational numbers
times each digit of the inverted deci-
mal, to get n new inverted decimals.

5. Choose another number q<n wisely.
6. Multiply the digits from step 4 by

powers of q modulo p to get n final
inverted decimals for the final point.
The recipe, for sufficiently many

points, passes various statistical tests for

bias.  I also looked at slices of the hyper random, however, we cannot generalize
cube—that is, plotting points on various from this to estimate other size groupings
pairs of the n dimensions.  The results or variation within groupings.  When we
show excellent overall distribution over look at the 10 groups of 1,000, the LDS
the resulting unit square, but with a regu- standard deviation among groupings is
lar small-scale lattice of patterns typical only $0.0016, versus $0.0043 for
of LDSs.  See Figure 2, showing both a randoms.
good cross section, and Figure 3, one still The conventional approach converges
in progress towards being a good one af- in proportion to the square root of the
ter 400 points. number of scenarios.  One extra signifi-

Comparison
The solid line on Figure 1 shows the run-
ning average figures for the new LDS
approach.  You can quickly see the sub-
stantially faster convergence.

To get a more quantitative view, let
us analyze the standard deviations of the
present value of profits in the two ap-
proaches.  For the randoms, the standard
deviation over 10,000 runs is $0.00199. 
Table 1 also shows the standard devia-
tions arrived at by grouping runs and
comparing the groups.  For example,
group into 40 groups of 250 each, and
look at the standard deviation over the 40
groups.

Because of the random approach and
assuming the underlying distribution of
the value of profits is not overly bizarre,
we can estimate the standard deviation for
any size grouping.  In other words, the
variations within a grouping and among
groups are “cut out of the same cloth.”

For the LDS approach, the standard
deviation over 10,000 runs is a similar
$0.00196, as we would hope.  Unlike the

cant digit in the answer requires 100
times as many scenarios.

With LDSs, the convergence can be
much faster.  In this case, an LDS run of
93 is equivalent to about 620 randoms, a
speed-up of 7.  Approximately 930 LDSs
are equivalent to about 32,000
randoms—34 times.  Table 2 summarizes
the speed-up results, and Figure 4 shows
them graphically.  (For the curious: the
LDSs for the test are based heavily on the
prime number 31—as a consequence, se-
quences that are multiples of 31 tend to
converge faster than for other measuring
multiples).

continued on page 21, column 1
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FIGURE 2
Cross Section of 403 Points—”Good” Mix

FIGURE 3
Cross Section of 403 Points—Mix Still in Progress

Monte Carlo Modeling
continued from page 20

Benefits
Primarily, speed-ups from LDSs can ben-
efit either by decreasing computation time
or by achieving better results in the same
time.

There are other benefits.  For exam-
ple, if I want to look at the tail of the dis-
tribution, the fluctuations in the sample
points for the tail will be less than for
randoms.  If I run 1,000 points and look
at the 1% tail, I hope for 10 points.  For
randoms, this is plus or minus about six
points, with 95% confidence, a 60% po-
tential deviation.  For LDSs, it depends
on particulars, but the deviation will tend
to be far less, and one has better expecta-
tions that those points may be “nicely”
spaced out.

There are numerous tricks to squeeze
more efficiency out of random
points—antithetical variables, or stratified
sampling, for example.  Antithetical vari-
ables work nicely for estimating the mean
but destroy information about the vari-
ance.  In general, “tricks” either destroy
information or are problem-
specific.

Minuses
1. Computational overhead of LDSs.
2. Practitioner’s learning curve.
3. LDS techniques are robust, but each

application needs to be checked for
possible unfortunate correlations in
LDSs in relationship to the problem. 
One can concoct models for which
LDS approaches perform poorly. 
For example, evaluation of a function
that is very periodic (as the ocean’s
surface, for example) could spectacu-
larly fail, if the periodicity of the
function resonated with the periodic-
ity of the LDSs.

4. A change in the number of dimen-
sions of a problem forces
recomputation of Faure LDSs.  This
is not the case for other techniques
such as Sobol or Halton points.

5. For small number of scenarios,
LDSs often perform poorly.  Tom
Ho’s work on path spaces may pro-
vide a better tool for smaller runs.

continued on page 22, column 1
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TABLE 1
Standard Deviation of Means

Group
Size

Randoms LDS

Groups Actual Predicted Actual

1
93

100
250
310
620

10,000
107
100
40
32

$0.1994
0.0215
0.0227
0.0106
0.0105

$0.1994
0.0207
0.0199
0.0126
0.0113
0.0080

$0.1965
0.0080
0.0092
0.0050
0.0036

930
1,000
1,600
3,000

10,000
32,000

10
10

0.0048
0.0043

0.0065
0.0063
0.0050
0.0036
0.0020
0.0011

0.0011
0.0016

TABLE 2
Scenarios

Standard
Deviation Randoms LDS Ratio

$0.0080
0.0036
0.0011

620
3,000

32,000

93
310
930

7
10
34

FIGURE 4
Convergence to Answer

Monte Carlo Modeling
continued from page 21

6. LDSs are well proven through 360
dimensions and tested up to 1,000
dimensions, but uncharted in territory
above that.

Conclusion
Our example indicates a speed-up of 7 to
34 times, depending on accuracy desired. 
The advantage accelerates as accuracy
increases.

LDSs are, in general, proving to be
unreasonably efficacious and robust for
real-life financial problems.

LDSs already have a great impact on
state-of-the-art calculation of values of
derivatives and collateralized mortgage
obligations.  In my opinion, the tech-
niques will prove to have a major impact
on actuarial applications as well.
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Highlights of the NAIC Life 
and Health Actuarial Task Force Meeting
      by Raymond T. (Ted) Schlude

he NAIC Life and Health Actuar- The life reserve methods are: and separate account products with floorTial Task Force (LHATF) met in guarantees.  The letter continues to re-
December 1997 and discussed the quire a memorandum Executive Sum-
following projects. mary, provides a status report on  XXX

Annuity Working Group—
Equity-Indexed Products (EIP)
The regulators reviewed the Final Report
of the American Academy of Actuaries
Equity-Indexed Products Task Force
dated December 6, 1997.

Larry Gorski raised several issues
regarding language in the reserving chap-
ter, generally concerning ambiguity,
which might be interpreted as permitting
reserving methods that Larry believed
should be explicitly forbidden.  The EIP
Task Force agreed to tighten up the lan-
guage, and the revised language was in-
corporated into the final report.  The
three remaining acceptable methods are
CARVM with Updated Market Values
(CARVM–UMV), Market-Value Reserve
Method (MVRM), and the Enhanced Dis-
counted Intrinsic Method (EDIM).  In
order to use the MVRM and EDIM, cer-
tain criteria must exist including a policy
form design that features a single domi-
nant benefit, which is the most likely ben-
efit to be provided and in the case of
EDIM, satisfaction of the “hedged-as-
required” criteria as well.

Discussion then shifted to other prod-
ucts that should fall into an EIP-type re-
serve method.  These products were de-
scribed as separate account products that
are invested in equities or a clone-type
equity index but contain a floor guaran-
tee.  An American Academy of Actuaries
memorandum regarding variable products
with guaranteed living benefits (either
surrender, annuitization, or both) was
discussed.  There are also guarantee fund
issues raised by such products, as one
regulator noted.

The Final Report now includes lan-
guage for equity-indexed life products as
well.  A presentation was made by the
AAA regarding potential methodologies
to be used for equity-indexed life prod-
ucts.  All EIL products currently being
issued have a UL-type chassis which re-
flects the reserving methods being dis-
cussed to date.  Testing similar to that
performed for annuity-reserving methods
is in process.

Implied Guaranteed Rate Method,
similar to MVRM
Updated Market Values with CRVM,
similar to CARVM with UMV
Modified CRVM: Reserves would
reflect policy guarantees including
the guaranteed participation rate for
the initial term.
Because of annual premium

payments in EIL products, designs intro-
duced to date do not extend participation
guarantees beyond one year.  One regula-
tor expressed a concern that companies
might begin extending the participation
guarantees.  It was also noted that there
are no single-premium EIL products in
the market today.  A long-term plan to
change the life illustration model regula-
tion to accommodate EIL products was Guidelines and work on nonforfeiture
also discussed. for all EIP—1999.

Discussion moved to reinsurance, in
particular, the equity wrapper reinsurance
structure in which the equity portion is
reinsured off and the fixed portion is re-
tained by the direct-writing company. 
The regulators will continue to consider
whether the equity-indexed product is a
unique product such that the separate risks
(fixed versus equity-related) can be
carved out and still be consistent with the
reinsurance model regulation risk transfer
requirements.  If regulators allow the eq-
uity wrapper structure, one regulator sug-
gested that the reinsurance model regula-
tion should be rewritten to be more ex-
plicit regarding (1) two-tier annuities and
(2) YRT reinsurance that generates sub-
stantial surplus relief.

The AAA will begin to pursue out-
standing issues including (1) separate ac-
count products to which the EIP reserving
methodology should apply and (2) EIL
reserving and other issues.

Larry Gorski then reviewed his
December 3, 1997 letter to valuation actu-
aries for companies licensed in Illinois on
1997 year-end valuation requirements. 
The current draft of Actuarial Guideline
ZZZ on equity-indexed annuities is at-
tached to his letter.  ZZZ was modified to
restructure the definition of “term” to
focus on the concept of a “single domi-
nant benefit” and also has been changed
to be applicable to immediate annuities

(not required effective 1/1/98), and dis-
cusses Illinois’ expectation that the Annu-
ity 2000 and 1994 GAR tables will be
effective 1/1/99.

The annuity working group then dis-
cussed its 1998 and 1999 charges, which
include:

Development of an Actuarial Guide-
line on EIA—June 1998 meeting
Development of an Actuarial Guide-
line on EIL—September 1998 meet-
ing
Exposure drafts by the December
1998 meeting
Continued development of Actuarial

The group then changed its name to
the Innovative Products Working Group,
which will consider reserving, disclosure,
and nonforfeiture issues for any emerging
products identified by the working group.

Life Nonforfeiture Law
A discussion by the Nonforfeiture Law
Working Group related to whether the
nonforfeiture project should continue
given the lack of consensus on the direc-
tion of a new law.  Ultimately, the task
force decided to defer further work on
nonforfeiture pending further develop-
ments by the AAA Valuation Work
Group.  The regulators felt that a new
nonforfeiture law which would enable
more innovative products would not be
desirable unless there was a new valuation
methodology in place to deal with such
new products.

The nonforfeiture working group will
no longer work actively on a new nonfor-
feiture law, but will focus its attention on
any valuation, nonforfeiture, and disclo-
sure issues that may arise.

continued on page 24, column 1
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Highlights
continued from page 23

Life and General Matters 
Meeting
The following topics were discussed at
the life and general matters meeting.

AAA Valuation Work Group–Report 
to NAIC LHATF on a Unified 
Valuation System
Bob Wilcox, the Task Force Chairperson,
presented results of the Report of the
AAA Valuation Work Group on a Unified
Valuation System.

The Task Force identified one of the
desirable characteristics of a unified valu-
ation system as being one in which mar-
gins can be explicit rather than implicit. 
There is also a strong desire for one sys-
tem rather than tax, statutory, and
GAAP.

The report contains various sections
prepared by different subgroups of the
task force including a summary report, a
report on existing NAIC requirements, a
report on international practices for 14
different countries, a report on the vari-
ous valuation methodologies in current
use, and a report on regulations, require-
ments, and standards that would be af-
fected by a Unified Valuation System. discussed the direction being taken on

The next steps planned are to evalu- accident and health loss ratios for limited
ate the methods and tools in current use, benefit plans which will most likely be
to draft a model law (by mid-year 1998), applied to other products (long-term care
and to create a strategy for implementing and disability income) in future years. 
a new law. Conceptually, the regulators want a com-

Regulators’ comments on the new pany to disclose its expectations on future
direction included a desire to establish rate increases up-front to a policyholder. 
consensus on the meaning of best esti- There would then be penalties imposed on
mates and margins for adverse deviation a company that implements rate increases
and that safe harbors, which were dis- more frequently than disclosed.  The type
cussed at the last Valuation Task Force and magnitude of the penalty would de-
meeting, are in conflict with basic princi- pend on the magnitude and number of
ples and should be avoided.  There was increases implemented compared to those
also some concern over whether there originally disclosed to the policyholder.
would ever be a single system that would The next meeting of LHATF will be
be workable for SAP, GAAP, and tax in conjunction with the NAIC spring
purposes (particularly tax). meeting in March 1998.

Revisions to Actuarial Opinion Raymond T. (Ted) Schlude, FSA, is a
and Memorandum Regulation (AOMR) consulting actuary at Milliman & Robert-

son, Inc., in Chicago, Illinois.Several items were discussed relating to
revisions to AOMR.  Two unresolved
issues were:

Basis for Alternative Reserve Bench- Most of the discussion revolved
mark:  In order for a state of domi- around treatment of IMR under modified
cile reserving basis to be accepted by coinsurance.  IMR would be handled con-
regulators, a benchmark reserve sistently with the terms of the reinsurance
computation has been discussed. agreement.  If gains are passed through
Two benchmark reserve alternatives investment income credits, then IMR
were identified as (1) rules/ would explicitly be established by the as-
regulations specified by LHATF, suming company.  If the investment-
which would be controversial and a credit formula excluded capital gains,
great deal of work, and (2) codifica- then the IMR would be established by the
tion standards, which are only appli- ceding company and credited to the as-
cable to prospective new issues, thus suming company as IMR is amortized.
not being very meaningful initially.

Synthetic GICsGross Premium Reserve Certifica-
tion.  The issue on this calculation is
what is meant by “best estimate.” GICs was exposed for comment.  Two
Regulators view “best estimate” as reserving methods have been discussed:
containing some provision for moder- (1) a prospective approach where liability
ately adverse deviation, while they cash flows are compared to the market
are concerned that others doing the value of assets with certain haircuts, and
gross premium valuation could view (2) a retrospective accumulation of risk
“best estimate” as a 50/50 likelihood. charges approach.  The LHATF accepted

the prospective approach and exposed theA lengthy and wide-ranging discus-
sion took place on how LHATF should
proceed with this matter.  Leslie Jones of
South Carolina will lead a subgroup to
develop specific recommendations for
changes to AOMR, to be reported at the
spring national meeting.

Other items related to AOMR revi-
sions such as the additional asset tests,
liability concentration triggers, regulatory
asset adequacy issues summary, yield
curve normalization, and so on, will con-
tinue to be worked on rather tha6calnTc 0.l Tj
T*Raines of
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Thanks to 1997 Annual Meeting Speakers
he Life Insurance Company Financial Reporting Section Council would like to thank the following 1997 Annual MeetingTspeakers for their efforts in Financial Reporting Section sessions.  Their efforts and talents were essential in making this a
rewarding meeting!

Joint sponsorships with other sections are indicated in parenthesis.

Session 5PD, “Term Insurance Reserving”
Adelsky, Marina Prudential Insurance Company
Hansberger, Kathleen Financial Distribution Inc.
Herget, R. Thomas PolySystems Inc.

Session 9PD, “Managing Risk-Based Capital (RBC)” (I/PD)
Marks, Josephine Elisabeth Sun Life of Canada
Smith, Bradley M. Milliman & Robertson Inc.
Wiseblatt, Perry L Zurich Centre ReSource Limited

Session 15 TS, “Deferred Annuity Reserving—Guideline 33”
LaLonde, Robert J. PolySystems Inc.
Lamson, James W Actuarial Resources Corp.

Session 17PP, “Experience Rating and Claims Reserves in Group Insurance” (H)
Fuhrer, Charles S. Blue Cross/Blue Shield of the National Capital Area

Session 28PD, “Taxation of Multinationals” (IN)
Cohen, James N. Aetna
Friedstat, Charles D. KPMG Peat Marwick LLP
Horowitz, Daniel Groom & Norberg Chartered
Robbins, Edward L. KPMG Peat Marwick LLP

Session 29PD, “Financial Reporting Issues in Mergers and Acquistions”
Beisenherz, Robert L. Reassure America Life Ins. Co.
Munse, Scott R. Lone Star Life Insurance Co.
Schreiner, John P. Milliman & Robertson Inc.
Skillman, Thomas E. Lincoln Re

Session 46SM, “Financial Reporting Section Breakfast”
Hughes, Gary E. American Council of Life Ins.
Raymond, Craig R. The Hartford Life Ins. Cos.

Session 72PD, “Fair-Value Reporting”
Duran, J. Peter Ernst & Young LLP
Upton Jr., Wayne S. Financial Accounting Standards Board

Session 73PD, “Deferred Annuity Reserving”
Campbell, Thomas A. The Hartford Life Ins. Co.
Davidson, Neil J. Western National Life Co.
Mohoric, Edward P. Milliman & Robertson Inc.
O’Connor, Michael J. Great American Life Ins. Co.

Session 85WS, “Canadian Financial Reporting Update”
Thomson, Lesley B. Tillinghast-Towers Perrin
von Shilling, Kurt K. Mutual Life of Canada

continued on page 26, column 1
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Thanks
continued from page 25

Session 95PD, “Financial Reporting on Multinationals” (IN)
Bonach, Edward John Allianz Life Ins. Co. of North America
Freedman, Mark J. Ernst & Young LLP
Kao, Rebecca Y. Ernst & Young LLP
Teig, Gerald C. American Life Insurance Co.
Terne, Michael American Life Insurance Co.
Whitefield, Philip Lincoln National UK Plc

Session 96PD, “Risk Management”
Ho, Thomas S.Y. Global Advanced Technology
Longley-Cook, Alastair G. Aetna
Shao, Shirley Hwei-Chung Prudential Insurance Company

Session 97PD, “U.S. Life Company Taxation”
Eckman, Michael V. ReliaStar Finanical Corp.
Kavanagh, Brian Integrated Actuarial Services
Panighetti, Arthur V. Northwestern Mutual Life Ins.
Robbins, Edward L. KPMG Peat Marwick LLP

Session 99PD, “Equity-Indexed Insurance Products—Pricing, Investment, Accounting, and Reserving” (I/PD)
Crozier, Bruce J. Avon Consulting Group
Eisenberg, Steven A. Milliman & Robertson Inc.
McKinzie, William PEA-Credit Suisse Asset Management

Session 117PD, “Current Developments in Financial Reporting”
Dicke, Arnold A.
Shao, Shirley Hwei-Chung Prudential Insurance Company
Weller, William Health Insurance Association of America
Wilcox, Robert E. Deloitte & Touche LLP

Session 120IF, “Dynamic Financial Condition Analysis (DCFA) Update”
Bugg Jr., William Jr. AFLAC
Eckman, Michael V. ReliaStar Financial Corporation
Reddy, Stephen D. Morgan Stanley Dean Witter
Resikytl, James F. Northwestern Mutual Life Insurance
Reynolds, Craig W. Milliman & Robertson Inc.

Session 126WS, “Risk Management, Follow-up to 96PD”
Ho, Thomas S.Y. Global Advanced Technology
Longley-Cook, Alastair G. Aetna

Session 128OF, “Life Company Trends, As Seen Through The Eyes of the Chief/Corporate Actuary” (M/I/PD)
Galt, Helen Prudential Insurance Company
Guinn, Patricia L. Tillinghast-Towers Perrin
Menkes, Douglas Equitable Life Assurance Society

Session 132PD, “Reinsurance Issues Related to Financial Reporting” (R)
Clapper Jr., Franklin C. Swiss Re New Markets
Creighton, Andrew R. Lincoln Re
Ryan, Allan W. Deloitte & Touche LLP

Session 148PD, “Statutory Codification Update”
Adams, Matthew J. Price Waterhouse LLP
Bell, Keith Travelers Group
Johnson, Steve Pennsylvania Insurance Department
Siegel, Henry W. New York Life Insurance Co.


