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Hybrid Indices in Fixed Indexed  
Annuities: The New Wave
By Simpa Baiye

L ife and annuity insurance products in the United States continually evolve both to 
meet demographic challenges and respond to changes in the financial markets. From 
the development of universal life insurance partly in response to high interest rates in 

the late 1970s, to variable-annuity lifetime withdrawal guarantees in the early 2000s both 
as a response to both the equity-market turbulence at that time and the impending wave of 
retiring “baby boomers,” secular trends in the financial markets have represented a powerful 
influence on product development. The latest and perhaps most prominent trend in annuity 
product development has been the development of managed volatility solutions for variable 
annuity funds and more recently in “hybrid” index crediting offered on fixed indexed annui-
ties and indexed life insurance. We will review the development of hybrid indices in index 
annuities, address benefits and drawbacks of this new class of index offering, discuss U.S. 
state regulatory implications and point to potential developments on the horizon.

A Short History of Indexing
Product innovation in the insurance and financial services sectors has often taken place against 
the backdrop of significant changes in macro-economic conditions. Chart 1 demonstrates 
this by plotting key insurance product milestones along the historical movement in the S&P 
500 and the U.S. 10-year Treasury rate. The art and science of indexing is no exception to this 
truism. Market-capitalization indexing grew in popularity from the 1970s, with the launch of 
the first S&P 500 index funds by Wells Fargo and Vanguard. The key thesis of index invest-
ing—that both markets work efficiently and active management generally costs more than it 
benefits—was well demonstrated in the 1980s and 1990s, even as market-capitalization index 
interest crediting made its way to the insurance industry in the form of fixed indexed annuities 
and indexed universal life insurance. 
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“A t this stage of your career, it is not about how smart you are. Rather, it is about how effectively you 
communicate.” That quote was made by an actuary at my former company as advice that they gave to 
new FSAs. Over the years, I have increasingly realized the importance of that statement.

As we all know, actuaries must pass a rigorous set of exams in order to attain their FSA designation. Those exams 
cover technical topics such as Markov chain models, Black-Scholes option pricing models, and multivariate prob-
ability distributions. While it is important to understand these complex technical topics, it can be just as important 
to develop the skills to communicate the results to a variety of audiences. Can you explain in two minutes or less the 
value of using Black-Scholes to the CEO of your company? Is that exercise more or less challenging for you if the 
CEO is not an actuary?

In my experience, mathematical mistakes occur periodically (yes, even by actuaries) that impact the results. 
However, the more frequent and often more impactful mistakes occur when there is a break down in communica-
tions. Thus, our technical expertise can be best utilized when we can clearly explain the significance of our work to 
both actuaries and non-actuaries.

For example, an actuary could spend a week creating a detailed pricing model that calculates the loading to add a 
particular benefit or product feature. After completing their work, the actuary concludes that a 3 percent increase 
in the mortality charge is required and communicates that result to another individual. In this example, the original 
mortality charge was expressed as 40 percent of the 2001 VBT select & ultimate table. The question is then whether 
the new rate is 40%*1.03 = 41.2% or 40%+3% = 43% of the table. At first glance, the difference may not appear 
material. However, that difference could make up a significant percentage of the profit margin in today’s competi-
tive marketplace. When expressed in those terms, one can see how clear communication of the loading can be just 
as important as the detailed calculations that were performed to develop the loading. By the way, this was based on 
a real life example that I observed. The actuary that performed the calculations intended the result to be the higher 
figure, but the lower figure was applied by the recipient. This is a situation where including an example would have 
ensured that both parties had the same understanding.

To help actuaries develop these softer skills, the product development section council has promoted various pre-
sentations and workshops on communication. For example, effective communication was the focus of our one day 
workshop that followed the 2014 Life & Annuity Symposium. You can also further develop communication skills in 
organizations such as Toastmasters or take it one step further by presenting technical topics either internally within 
your organization or externally at industry meetings. In all of these mediums, it is good to have a feedback loop to 
ensure that the message received by your audience is what you intended.

With those comments in mind, I hope that you are entertained and enlightened by the thoughts shared by the authors 
in this edition of Product Matters! 

Chairperson’s Corner  

The Importance of Effective Communication
By Jim Filmore

Jim Filmore, FSA,
MAAA, is a vice
president and actuary
responsible for
Munich Re’s U.S.
individual life pricing
teams. He can be
reached at JFilmore@
MunichRe.com.



What Exactly is a Hybrid Index?
A hybrid index typically represents a combination of multiple index asset classes or a set of securities defined by a tac-
tical allocation algorithm. Many hybrid indices typically come with an additional volatility-overlay mechanism that 
works to stabilize the returns of the underlying combination of indices. Chart 2 summarizes the process for engineering 
hybrid indices. For example, a hybrid index can be put together by dynamically combining equity, fixed income and 
commodity indices using a “momentum” tactical-allocation algorithm and supplemented by a volatility-control mecha-
nism to help stabilize index returns.

Hybrid Indices in Fixed Indexed Annuities: The New Wave … | FROM PAGE 1

Fixed indexed annuities were launched in the United States in 1995 as a way to offer insurance clients a way to benefit 
from indexing, avoid downside returns and earn potentially better returns relative to certificates of deposit or fixed an-
nuities. The early 2000s marked the end of a period described by former Federal Reserve Bank Chairman Ben Bernanke 
as the “Great Moderation.” This period began in the early 1980s and was marked by a sustained equity market rally, 
falling long-term interest rates and moderate market volatility. The stock-market crash in the early 2000s then ushered 
in a period characterized in retrospect by highly cyclical equity-market volatility. This period also confirmed the exis-
tence of anomalies that challenged the efficient markets theory, itself an underpinning of market-capitalization index-
ing. In 2005, Research Affiliates (considered to be a leader in indexing and asset allocation) launched the RA FTSE 
Fundamental Index Series. These indices, with stock weights driven by fundamental factors, represented a significant 
step away from market-capitalization indexing. In 2006, WisdomTree, a key player in the exchange-traded products 
market, launched one of the first equity indices with dividend-driven weighting. 

The financial crisis of 2008 reinforced the need for products that could help investors to both exploit observed ineffi-
ciencies of market-capitalization indexing and thrive in the new market-volatility regime. In 2009, Standard and Poors 
launched the first series of S&P 500 risk-control equity indices with explicit volatility tarxgets. This index series, as 
well the indices developed earlier in that decade in response to similar needs, are commonly referred to as “smart-beta” 
indices in the world of investment management. The years 2009 to the present time have accordingly been marked by 
the development and application of hybrid (aka “smart-beta”) indices for use in insurance products.
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Chart 1: Life and Annuity Product Development and Financial Markets

Source: stlouisfed.org, yahoo.com



Chart 2: Engineering a Hybrid Index
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What Distinguishes Hybrid 
Indices from Traditional Indices?
Traditional indices employ fairly well-defined weighting 
schemes for a given asset class. The S&P 500 index, for 
example, is a market-capitalization weighting of indi-
vidual stocks. Other equity indices such as the Russell 
2000 and the Nasdaq 100 follow a similar weighting 
scheme. These indices are generally viewed as “passive,” 
meaning that weightings are generally driven by com-
pany market capitalization. Hybrid indices, on the other 
hand, follow tactical weighting schemes that are driven 
by defined quantitative algorithms. These algorithms 
employ market signals such as realized volatility, short-
term returns and price/earnings ratios in determining for-
mulaic short-term weightings for each component of the 
hybrid index. These algorithms themselves are generally 
developed based on accepted asset-allocation practices 
or observed anomalies that run contrary to the predictions 
of efficient market theories. Tables 1 and 2 summarize 
key market anomalies and asset allocation processes that 
have been employed in creating tactical stock selection 
and index allocation algorithms for hybrid indices.

The second and most important distinguishing feature 
of hybrid indices is the volatility-control overlay mecha-
nism. The overlay aims to stabilize returns on the under-
lying index subcomponents over time. With this feature, 
weightings to underlying component indices can be 
shifted from or to a cash index, as often as daily, in order 
to attain a specific annual volatility target or stay under a 
specific volatility cap.

Index Component(s) 
• Equity
• Fixed Income
• Commodity
• Currency

Hybrid Index
•  S&P 500 5%

Risk Control
•  Barclays US 

Dynamic Balance
•  Morgan Stanley 

Dynamic Allocation

Allocation Algorithm
•  Momentum
•  Mean-variance 

optimization
•  Risk Parity
•  Low volatility

Risk Control
•  Volatility Target 

Overlay (5%, 6%,…)
•  Volatility Cap

Table 1: Observed Financial Market Anomalies

Table 2: Asset Allocation Practices

Hybrid Index Market Share 
in the United States – 
Fixed Indexed Annuities
From less than a 5 percent estimated share of the overall 
allocation to indexed annuities in 2010, hybrid indices ac-
counted for close to a third of overall premium allocations 
in index annuities by the end of 2014. Chart 3 illustrates 
this trend and demonstrates that hybrid index allocation 
opportunities were a factor in the growth in fixed indexed 
annuity sales in 2014. Indeed, the positive incremental 
impact of hybrid indices strongly suggests that they are 
meeting a need that has not been previously fulfilled by 
traditional index allocation options. As of January 2015, 
most of the top ten issuers of fixed indexed annuities had 
introduced one or more hybrid indices on their respective 
annuity product platforms. 

CONTINUED ON PAGE 6



Hybrid Indices, Crediting  
Strategies and Hedging
Crediting strategies commonly offered on traditional 
indices in fixed indexed annuities include periodic 
point-to-point and monthly index-averaging methods. 
Point-to-point methods typically pass on periodic posi-
tive index returns subject to a ceiling that is referred to 
as the “cap.” Monthly index averaging takes the average 
month-end index value over the observation period and 
divides by the initial index value in order to calculate 
index performance. This performance result is typically 
subject to a cap. The periodic point-to-point method is by 
far the most popular crediting method for traditional in-
dices. For hybrid indices, the crediting method of choice 
is still the point-to-point method. However, hybrid index 
crediting typically involves passing on positive index 
returns in excess of a predefined percentage without a 
ceiling on credited interest. This predefined percentage is 

commonly referred to as a “spread.” The composition of 
a hybrid index best lends itself to the use of spread-based 
crediting. This is due to the fact that the annual volatility 
target of 4 percent to 7 percent commonly found in hybrid 
indices greatly diminishes the need for caps that are tra-
ditionally available on point-to-point crediting methods.

Insurance carriers generally hedge crediting strategies 
offered in index products by buying derivatives. Hybrid 
index derivatives are typically available in the over-the-
counter market with derivatives dealers. These deriva-
tives are relatively illiquid and currently attract a greater 
bid-ask spread (the difference between the price at which 
dealers would sell and the price at which they would buy) 
than derivatives on other well-known indices such as the 
S&P 500. This is partly attributable to the fact there is a 
relatively small secondary market in which derivatives 
dealers can directly offset their hybrid index exposures. 
The relative illiquidity suggests that there is an opportu-
nity for the cost of these derivatives to drop further and 
lead directly to more cost-effective hybrid index crediting 
for consumers. As the hybrid index derivatives market 
grows in traded volumes and in uniformity, hybrid index 
derivative prices could fall and liquidity should improve.

Benefits and Drawbacks  
of Hybrid Indices
One key benefit of hybrid indices is the opportunity to 
provide well-diversified tactical asset allocation op-
portunities in index format. These indices provide cost-
efficient ways for retail insurance clients to participate in 
their upside performance while retaining the safety of an 
underlying non-forfeiture insurance guarantee.

The second benefit of hybrid indices lies in the target 
volatility overlay mechanism. This feature dynami-
cally allocates index weights among a cash index and 
the component indices, with a view to controlling index 
volatility. Managing index volatility can lead to more 
stable index returns, as chart 4 illustrates for two hybrid 
indices relative to the S&P 500 index. More stable returns 
can, in turn, lead to better accumulation outcomes. Target 
volatility overlay mechanisms can also cheapen the cost 
of participating in the upside performance of underlying 
index components. In the current low-rate environment, 
this is an important attribute for both insurance carriers 
and policyholders.

Hybrid Indices in Fixed Indexed Annuities: The New Wave … | FROM PAGE 5
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Chart 4: Historical Annual Index Returns 

Source: public index websites

Chart 3: US Fixed Indexed Annuity Sales by Index Allocation ($bn)

Source: Moore Market Intelligence
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One key potential drawback of hybrid indices lies para-
doxically in their source of strength: the opportunity to 
capitalize on market anomalies using tactical asset al-
location. The more popular and widespread these indices 
become, the greater the likelihood that market anomalies 
that drive their added value will cease to exist. Yet another 
potential drawback lies in the fact that hybrid indices are 
generally designed with the benefit of hindsight. Should 
market volatility or interest rates evolve in materially dif-
ferent ways than they have in past decades, future hybrid 
index returns may not live up to expectations.

US Regulatory Implications  
of Hybrid Indices
Hybrid indices are a recent creation and generally have 
no more than a few years of live history. Their underly-
ing indices, on the other hand, typically have in excess 
of ten years of live history. As a result, hybrid index 
values prior to the launch date are recreated under the 
assumption that the tactical allocation algorithms were 
both in place and functioned as intended prior to that 
date. These index values are purely hypothetical and are 
needed to provide credible illustrations against which 
other indices and products can be compared. Most state 
insurance regulators treat these indices in the same way 
traditional market-capitalization indices such as the S&P 
500 are evaluated for approval. However, a number of 
state regulators have recently adopted the NAIC Annuity 
Disclosure Model Regulation. Among other require-
ments, this rule defines certain criteria that an index must 
fulfil in order to be illustrated within an indexed annuity. 
For example, the regulation generally requires at least ten 
years of actual index performance in order for illustra-

tions to be generated. Annuity carriers will therefore need 
to weigh the desire to offer innovative hybrid indices 
against what could be seen as the growing regulatory 
requirement for an index track record.

As hybrid indices proliferate in variety and complexity, 
regulators may look more critically at how hybrid indices 
are marketed and illustrated. Given that most indexed 
annuities and all indexed life insurance contracts are 
treated as insurance products, insurance carriers will 
have to carefully position hybrid-index crediting without 
giving the impression that these insurance products are 
securities.

Future Developments 
Hybrid indices have contributed significantly to the 
growth rate in indexed annuity sales in recent years. Sales 
and distribution trends indicate that hybrid indices will 
continue to make a meaningful impact on indexed an-
nuity sales in a greater variety of distribution channels. 
Hybrid index crediting is also likely feature more com-
monly in indexed universal life products. The algorith-
mic asset-allocation and volatility management in hybrid 
indices will likely continue to be seen as a cost-effective 
way to offer quantitative indexing strategies in insurance 
products. It is also likely that active asset managers will 
look to offer rules-based versions of some their success-
ful offerings in hybrid index format. Insurance carriers 
seeking to differentiate in their hybrid index offerings 
will have to weigh the benefits of innovation against the 
drawbacks of complexity. Notwithstanding the bright 
outlook for hybrid indices in the insurance industry, the 
future macro-economic landscape remains yet the capri-
cious arbiter of the value of hybrid indexing. 

Simpa Baiye, FSA, CFA 
is is consulting actuary 
and can be reached at 
simpbaiye@yahoo.com.
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How Changes in U.S. Statutory Reserve  
Regulations Could Impact Term Insurance Pricing
By Kelly J. Rabin and Daniel J. Rueschhoff

– XXX reserves, with and without reserve  
financing

– VM-20 reserves
• Measure the impact of both the NYDFS proposal and 

VM-20 on profitability (defined either as statutory 
internal rate of return [statutory IRR] or profit margin 
as a percentage of premium)

• Calculate how much premiums would need to change 
from today’s levels in order to achieve the same statu-
tory IRR under the new reserve regimes as is achieved 
today when reserves are supported by less expensive 
sources of capital (“financed”)

We conducted this research using a model office for 
an illustrative term portfolio intended to be reasonably 
representative of products offered in the market today. 
Actual results will vary with specific product features, 
economic environment, and state premium tax, as well as 
emerging experience.

Overview of Reserving Regimes
The XXX reserving methodology came into effect when 
the revised Valuation of Life Insurance Policies Model 
Regulation (XXX) was adopted by the NAIC in March 
1999. Regulation XXX was adopted in order to eliminate 
perceived loopholes under the Standard Valuation Law, 
under which companies designed products that had ex-
tremely high late-duration guaranteed premiums, partly 
in an attempt to drive down reserves. Regulation XXX 
requires reserves to be calculated separately for each 
level-premium segment.

An outcome of this regulatory change is that many felt 
that XXX reserves were excessively conservative when 
compared to economic reserves. Carriers sought out 
solutions to finance their “redundant” reserves. Initially 
this took the form of heavy use of coinsurance, and then 
ultimately third party, market-based financing solutions 
facilitated by the use of captive insurers.

It is important to note that most or all competitive carriers 
in the term insurance market are pricing assuming some 
kind of reserve relief, be it coinsurance or use of a captive 
with financing. We decided to show typical profitability 
both with and without a financing solution (in this case, a 
letter of credit) in order to show just how sensitive profit-
ability is to the level of reserves.

Background

O n March 27, 2014, Benjamin Lawsky, Super-
intendent of the New York State Department 
of Financial Services (NYDFS), sent a letter 

to the National Association of Insurance Commission-
ers (NAIC) stating that the NYDFS has been “working 
to update and rationalize [their] regulations and practic-
es.” The NYDFS “have determined that [their] term life 
formula results in reserves that are high relative to actu-
arial experience and should be modernized.” The letter 
goes on to say that NYDFS would be issuing regulatory 
updates containing changes to the reserve methodology 
that would apply to new business written beginning Jan. 
1, 2015. According to the letter, these changes are ex-
pected to prospectively reduce term insurance reserves 
by 30 percent to 35 percent. The department proposed 
to accomplish this by applying prospective mortality 
improvement factors and implementing a two-year full 
preliminary term period. What this letter did not say, but 
which has been communicated through other means, 
is that NYDFS is opposed to principle-based reserves 
(PBR) and does not intend to adopt VM-20 (the life in-
surance regulation for PBR). Instead it developed this 
alternative approach.

The NYDFS exposed preliminary versions of the Fifth 
Amendment to New York Regulation 147 (Valuation 
of Life Insurance Reserves) and the Third Amendment 
to New York Regulation 179 (Recognition of the 2001 
CSO Mortality Table for Use in Determining Minimum 
Reserve Liabilities and Non-forfeiture Benefits and 
Recognition and Application of Preferred Mortality 
Tables for Use in Determining Minimum Reserve 
Liabilities) for two comment periods. The final amend-
ments to the regulation are effective and apply to business 
issued Jan. 1, 2015 and later. NYDFS recently proposed 
a similar amendment to the regulation for universal life 
policies with secondary guarantees, but the impact of that 
proposal is beyond the scope of this paper.

In light of these developments, we undertook a research 
study to accomplish several aims:

• Determine whether the new methodology results in the 
30 percent to 35 percent reduction in reserves cited by 
the NYDFS

• Compare the proposed NYDFS term reserves to other 
reserving regimes:

Kelly J. Rabin, FSA, 
MAAA, is a consulting 

actuary at Milliman Inc in 
Seattle, Wash. She can be 

reached at kelly.rabin@
milliman.com. 

Daniel J. Rueschhoff, FSA, 
MAAA, is a consultant at 

Milliman Inc in Seattle, 
Wash. He can be reached 

at dan.rueschhoff@milli-
man.com. 
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Impact of Changes
Reserve Levels
Chart 1 provides a comparison of the terminal reserve 
patterns under the different reserving regimes during the 
10-year level period for the 10-year plan. Some interest-
ing observations can be made from this chart:
• At peak reserve levels, the NYDFS reserve is 63 per-

cent of the XXX reserve, but 126 percent of VM-20.
• The NYDFS reserve is zero until year two due to the 

two-year full preliminary term approach.
• The gross premium reserve remains materially below 

all the other regimes.

Chart 2 provides a similar comparison for the 20-year 
level period for the 20-year plan. 
• In this case, the NYDFS reserve tracks closely with 

VM-20, and is in fact lower at the beginning and end of 
the period. 

• At peak reserve levels, the NYDFS reserve is 68 per-
cent of the XXX reserve.

Many regulators have also come to acknowledge that 
XXX reserves are unduly conservative and have ex-
plored various solutions to this issue. The prevalent 
approach has been to move toward a principle-based 
approach to calculate reserves. The belief has been that 
by using more realistic assumptions in reserve calcula-
tions, there would no longer be redundant reserves and, 
therefore, no need for financing. The outcome of these 
conversations has been VM-20, which describes how 
principle-based reserves are to be calculated. As of this 
writing, the general sentiment is that VM-20 will not take 
effect until at least 2017.

NYDFS would prefer that reserve calculations remain 
formula-based, in the manner of XXX. It does concede 
that reserves are “high relative to actuarial experience” 
and so has adopted the following changes for business 
written beginning Jan. 1, 2015:

• Prospective mortality improvement factors are to be 
applied to 2001 CSO during the level premium period.

– 1 percent per year from 2008-2047.
– 0.5 percent per year thereafter.

• A two-year full preliminary term method will be imple-
mented. This means that reserves are zero through the 
end of year two.

Modeling Overview
For purposes of this analysis, we modeled a generic mid-
dle-of-the-pack term product suite: 10-year and 20-year 
term plans with level premiums for the length of the term 
followed by annually increasing premiums to attained 
age 95. We built a model office that included quinquen-
nial issue ages 25 through 65, males and females, four 
nonsmoker classes and one smoker class. For simplicity, 
we modeled the single face amount of $100,000 with no 
premium banding.

The base case level term premiums used were chosen 
so that they would achieve approximately a 10 percent 
adjusted after-tax statutory IRR under the XXX with 
reserve financing regime. Post level term, the premiums 
immediately jump to the maximum guaranteed rates, 
with shock lapses and mortality anti-selection set accord-
ingly. Post-level-term profitability was included in the 
IRR calculation.

Chart 1: Reserve Patterns Comparison for 10-year Plan

Chart 2: Reserve Patterns Comparison for 20-year Plan

CONTINUED ON PAGE 10
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ported by less expensive sources of capital (“financed”). 
The premium changes below are the percentage change 
required in the level term gross premium in order to 
achieve the same statutory IRR under the different re-
serve regimes.

The premium changes required are correlated with the 
adjusted after-tax statutory IRRs in the previous sec-
tion. Even though the adjusted after-tax statutory IRRs 
are close between the three reserve regimes other than 
the gross premium valuation, they have different pat-
terns of profits due to different reserve streams, and so 
the premium increases required can vary significantly. 
Unsurprisingly, the largest premium increase would be 
needed if XXX reserve financing were no longer avail-
able. For both products, NYDFS would require a margin-
ally higher increase than VM-20. The expected increase 
under NYDFS and VM-20 is 3 percent to 5 percent on 10-
year term and 14 percent to 16 percent on 20-year term.

 

% Change in Premium

Reserve Regime 10-Year 20-Year
XXX 8.6% 29.4%

XXX w/Financing 0.0% 0.0%
NYDFS 4.7% 16.4%
VM-20 3.1% 14.4%

Conclusion
The reduction in reserves cited by NYDFS does appear to 
be a reasonable estimate of actual reserve reduction. On 
the 10-year product, the NYDFS reserve for our model 
office is 63 percent of the XXX reserve at peak reserve 
levels. On the 20-year product, it is 68 percent of the XXX 
reserve.

The premium increase required for NYDFS is material, 
but less than that required for XXX without financing, 
and slightly more than that required for VM-20. Even 
though the adjusted after-tax statutory IRRs are close 
between the three reserve regimes other than the gross 
premium valuation, they have different patterns of prof-
its due to different reserve streams, and so the premium 
increases required can vary significantly. Under both 
NYDFS and VM-20, 20-year term premiums are expect-
ed to be roughly 15 percent higher than under XXX with 
financing in order to maintain the same profitability. This 
is certainly a big change for the term market. 

Profitability
We looked at profitability on both pre-tax and adjusted 
after-tax bases.1 There is a much bigger difference be-
tween the pre-tax and adjusted after-tax statutory IRRs on 
the 10-year product than on the 20-year product because 
initial required capital is a much larger percentage of first-
year premium (129 percent on the 10-year vs. 94 percent 
on the 20-year).

To isolate the impact of the different statutory reserve 
methodologies, we set tax reserves for all regimes equal 
to XXX tax reserves, but still capped at statutory reserves. 
Effectively, this means that in most cases, tax reserves 
equal statutory reserves. We also set required capital equal 
to XXX levels for all regimes. One can argue that even 
though the current RBC formula calculates RBC by ap-
plying factors to the level of statutory reserves, the risk as-
sociated with the product has not changed even though the 
statutory reserves are now lower. It is unclear at this point 
where the regulations will land with respect to these issues.

On both products, the statutory IRRs align with the mag-
nitude of reserves on both pre-tax and adjusted after-tax 
bases. XXX with financing has a lower pre-tax profit 
margin due to the impact of financing charges, but that 
reverses itself on an adjusted after-tax basis. 
Premiums
We assumed that the current gross premiums in this prod-
uct were priced to achieve approximately a 10 percent 
adjusted after-tax statutory IRR using XXX reserves sup-

ENDNOTE 
1 The adjusted after-tax results are calculated by applying a 35 percent 
tax rate as well as a 7.7 percent DAC tax to the pre-tax results, and then 
reflecting the impact of required capital.

How Changes in U.S. Statutory Reserve Regulations Could Impact Term Insurance Pricing … | FROM PAGE 9

*Profit margin components are discounted at a net investment earnings rate (NIER) of 
5 percent bond equivalent yield

10-Year Term Profitability by Reserve Regime
Statutory IRR Profit Margin*

Reserve Regime Pre-Tax Adj After-Tax Pre-Tax Adj After-Tax

XXX 22.8% 8.1% 11.7% 5.0%

XXX w/Financing 60.9% 10.2% 10.7% 5.5%

NYDFS 45.9% 8.6% 11.7% 5.0%

VM-20 58.0% 8.8% 11.7% 5.0%

*Profit margin components are discounted at a net investment earnings rate (NIER) of 
5 percent bond equivalent yield

20-Year Term Profitability by Reserve Regime

Statutory IRR Profit Margin*

Reserve Regime Pre-Tax Adj After-Tax Pre-Tax Adj After-Tax

XXX 6.7% 5.3% 4.2% 0.6%

XXX w/Financing 7.1% 10.1% 0.5% 2.2%

NYDFS 9.9% 5.4% 4.2% 0.6%

VM-20 8.4% 5.4% 4.2% 0.6%
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A Refreshed Look at Assumption Development: 
Recap of the SOA Assumption Development  
and Governance Group 2015Q1 Calls
By Min Xu and Michael Chan

ernance bodies, the two areas are closely interrelated. In 
line with the Group’s calls last year, assumption gover-
nance dominated the discussion. Effective governance 
has been found to improve the quality and consistency in 
assumptions. As the governance structure becomes more 
seasoned and streamlined at insurance companies, it is 
expected that the focus will naturally shift more towards 
the refinement and expansion of the assumption develop-
ment process. A good assumption development process 
in itself could lead to better documentation and ultimately 
to improved assumption governance. 

Predictive Modeling Is the New Norm
Predictive modeling techniques are not new. They have 
been an important tool in non-life lines of business, finan-
cial institutions and other data-driven industries for many 
years. Although the life insurance industry generally had 
a late start on predictive modeling, many life companies 
on the calls have already begun using predictive model-
ing to various degrees. Life companies that had not used 
predictive modeling in the past have recognized that 
much of the industry has moved ahead and are seriously 
considering it for use in 2015. The theme of the calls was 
not about whether to use predictive modeling, but rather 
how to use it to improve the depth of the predictive analy-
sis and expand the width of its utilization.

Applications of predictive modeling cited by call par-
ticipants included analyses of lapses, benefit utilization, 
mortality, premium patterns, etc. There is an emerging 
trend that predictive analytics are now increasingly 
extended beyond these traditional life insurance assump-
tion analyses to other impactful areas such as underwrit-
ing, marketing, consumer behavior and product design. 
In some organizations, certain non-actuarial groups had 
adopted predictive analytics much earlier. Actuarial 
groups in these organizations could take the opportunity 
to leverage the data and tools already developed else-
where in the organization or risk falling behind. No mat-
ter where the organizational responsibilities lie, the better 
actuaries can identify the underlying drivers of consumer 
behavior pre- and post-issue, the more equipped they will 
be to develop products, services and more appropriate 
assumptions.

I n line with the increased scrutiny on assumptions 
by stakeholders, companies are ramping up efforts 
and dedicating more resources towards improving 

the assumption development and governance. The SOA 
Assumption Development and Governance Group (the 
Group) was formed in 2013 to provide a hub for actuar-
ies to discuss current topics related to assumptions and 
to establish industry connections. The Group has since 
established formal links with the SOA Product Devel-
opment, Financial Reporting, Modeling and Technol-
ogy sections in order to coordinate assumptions-related 
activities. 

The 2015 first quarter discussions for the Group took 
place over two conference calls on March 2 and 3. 
Representatives from approximately 30 companies were 
in attendance and additional participants from these 
companies listened in. Topics of discussion included 
2014 accomplishments and “a-ha” moments, the focus 
for 2015, as well as questions for the Group. Several 
common themes emerged from these discussions. The 
most frequently discussed topics included governance 
structure, documentation requirements, and the role of 
data and advanced analytics in assumption development. 

The most common drivers cited for interest and activities 
related to assumptions included:

• Increased regulatory demands from both state regula-
tors and federal authorities;

• Anticipation of Principles Based Reserving (PBR);
• Elevated governance and documentation expectations 

from auditors; and
• Good business practice.

This article will focus on the assumption development 
discussions. Assumptions governance discussions will 
be covered separately in the article “A Refreshed Look 
At Assumption Governance” in the SOA Financial 
Reporter newsletter. 

Assumption Development  
and Assumption Governance
Although it is not uncommon for companies to set up 
separate assumption development and assumption gov-
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It was very encouraging to learn that some of the partici-
pants on the call are building comprehensive data marts 
that include not just traditional liability data, but also mar-
ket data. For some participants, the data mart is managed 
at the enterprise level. This type of infrastructure not only 
provides a centralized, single source of truth, but also pro-
vides the potential to prepare for big data initiatives down 
the road. Some participants are also experimenting with 
analyses on household data. To benefit from the big data 
move, it takes time, resources and a data-driven mindset 
to help cross the initial barriers. Companies that start 
early in this move could gain competitive advantages.

PBR Promotes Modernization  
of Assumption Development
Under PBR, certain assumptions are no longer prescribed 
and static. Companies are now permitted to perform 
experience studies to derive appropriate assumptions. 
These studies need to be complete, repeatable and pro-
vide the rationale for chosen assumptions. It was not sur-
prising to learn that many participants on the call plan to 
focus on modernizing experience studies and developing 
PBR assumptions in 2015. The modernization process 
may involve getting data, storing data, developing ana-
lytical tools, etc., and ultimately leads to the practice of 
data science and predictive modeling.

Many participants noted that their focus for 2015 would 
be to expand the use of statistical analysis in experience 
studies and assumption setting. In order to strengthen 
their statistical analysis capacities, some companies on 
the call recruited non-actuarial statisticians. The tech-
nical expertise and fresh perspectives of statisticians 
certainly bring welcome opportunities and new ideas, 
though their different thought processes pose some chal-
lenges. One piece of advice shared during the call was 
to help non-actuarial statisticians to think more from a 
“cause-effect” perspective (given the long-term nature of 
life insurance business) in addition to their natural “cor-
relation” perspective.

Data Science is the Next Frontier  
for Innovation and Competitiveness.
Data science (e.g., big data, business analytics, predictive 
modeling) is a hot topic nowadays. Predictive modeling is 
one application of data science that is familiar to actuar-
ies. McKinsey research1 classified the various sectors of 
economy into five clusters based on potential gains from 
the use of big data. According to this study, the finance and 
insurance sector is in the second highest-ranked cluster 
that is “positioned to benefit very strongly from big data.” 
As a reference, the highest-ranked cluster is the electronic 
products and information sector that has already been ben-
efiting from the use of big data. McKinsey research also 
predicted a significant supply shortage of data scientists (a 
50 to 60 percent talent gap by 2018) to meet the increasing 
future demands. The actuarial profession was cited as one 
of the few professions in which practitioners possess the 
deep analytical skills needed to meet this future demand, 
presenting b oth an opportunity and risk.

Call participants also discussed the agent-based model-
ing2 presentation to the Group from last year. Agent-
based models, in combination with behavior economics, 
simulate the individual decision-making and the emer-
gent group behavior to re-create and predict behavior 
in the real world.  This technique takes data analytics 
beyond predictive modeling. A question was raised on 
how actuaries could be catalysts in introducing new and 
advanced statistical analyses such as agent-based mod-
eling to life insurance companies. Several ideas were 
shared among the Group, for example, getting familiar 
with a new concept first, evaluating how it can help the 
company and also considering practical limitations.

A Refreshed Look at Assumption Development… | FROM PAGE 11
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policyholder behavior and competitor behavior are 
making assumptions more correlated than before. For 
example, a question was raised on how to develop as-
sumptions for renewal premium, mortality and lapse 
collectively. 

• Assumptions in the tail and long-term assumptions
• Older age mortality and preferred mortality “wear-off 

“at older ages

Assumption Group discussions take place quarterly. 
If you are interested in participating or just staying in-
formed on developments, please contact Liz Olson at 
olsonl@nationwide.com or 614-249-0605 to get on the 
distribution list.  There is no on-going commitment.  Also, 
please look for our group on LinkedIn.3  

Credibility standards become more important under 
PBR. Lack of credible data was frequently mentioned as 
a challenge, especially for small companies and for newer 
product designs. Another frequently mentioned topic was 
how to set provisions for adverse deviation (PADs). In 
order to facilitate deeper dialogue on topics of common 
concern, the Group plans to schedule further discussions 
in the near future on topics related to better practices in 
assumption setting. 

Other Assumption  
Development Topics
The following topics were brought up for further consid-
eration:

• Consistency not only in the use of assumptions across 
various functions within the same line of business, but 
also across lines of business

• Coordination of assumptions. With the general excep-
tion of post-level term lapse and mortality assumptions 
for term insurance products, individual actuarial as-
sumptions have traditionally been developed in iso-
lation. Evolving product complexity, anti-selective 

ENDNOTE
1 Big Data: the next frontier for innovation, competition and productivity - 

McKinsey Global Institute, June 2011
2 A discussion on behavioral simulations – PwC presentation at SOA 

Assumption Development and Governance 2014Q3 call
3 https://www.linkedin.com/groups/SOA-Assumption-Development-

Governance-Group-4997015/about 
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5 Senior Market Segments  
Plus Strategies for Serving Them
By Dan Mulé

A s insurance and financial services profession-
als entrusted with helping clients make wise 
decisions, it is imperative our industry under-

stands the crucial segmentation of the so-called “se-
nior” population. Age figures into a variety of legal and 
financial milestones; but more than divisions based on 
age, the truest insight into senior segments is cohorts 
organized around work, leisure, health, income, and in-
come sources. These filters provide windows into the 
needs and concerns of pre-retirees, silver entrepreneurs, 
retirees, as well as their spouses and family members. 

Selling to seniors is not a one-note call to action. The con-
cerns of a 70 year old are not ofte n the same concerns of a 
50 year old, yet both people are part of the senior market, 
along with a 90 year old. Clients are looking for multifac-
eted solutions that help them where they are today, and are 
flexible enough for tomorrow and the next day as well. 

Let’s remember consumer needs from an emerging 
financial professional perspective. As I recall, going 
back to the 1970s, agents often offered a single-minded 
or one-note protection mindset: death and disability. As 
time moved on, our industry evolved into offering clients 
various kinds of protection and accumulation strategies 
and tactics. Financial professionals learned to help clients 
save more effectively and protect their families and assets 
via multiple products. 

Now, our industry is in a completely new phase facilitated 
by holistic interaction with clients regarding protection 
and the need to help ensure sufficient income in retire-
ment. As financial professionals, we have the potential to 
best serve clients when we become very well educated in 
who we are serving, as well as the different tools and new 
product features we can leverage for the protection of as-
sets people have accumulated and still are accumulating 
during working senior years. 

Senior Segment One: pre-retirees 
While “senior” might typically start at 55 years of age 
and up, many people turning 50 need help making plans 
for what previously seemed so far away. Additionally, a 
younger spouse (for example, ages 45-54) married to an 
older retiree often is ready to make financial changes and 

pre-retirement decisions. The pre-retiree segment also has 
an elastic maximum age, since some people either choose 
to work, or need to work, into their 70s and beyond.

Whatever their ages, pre-retirees are still actively earning 
and accumulating. While they certainly should consider 
innovative solutions for the breadth of retirement, which 
I’ll discuss below, some younger pre-retirees might 
consider term life insurance. As you know, term life is 
popular early in life, when clients are trying to protect a 
multitude of priorities. Later though, term life products 
can address specific, unique challenges relative to retire-
ment, as some clients’ working lives extend from 55 to 65 
and beyond. While a permanent life insurance solution 
alone may not be appropriate due to budget or other con-
siderations, a strategy using a combination of term-life 
coverage and a permanent life policy could be just what 
is needed. 

As a hypothetical example, let’s look at the need to insure 
$1 million for a pre-retiree client. Understanding any 
ideas discussed are purely conjectural, perhaps we might 
divide the coverage equally—50 percent each—into 
what some call the “term and perm” combination, where 
needs are both covered and more affordable. Leveraging 
policy features along the way, as clients transition 
through senior market segments, may be the optimal 
solution. Term insurance by definition is for a specific 
term, not forever, and can be a very cost-effective means 
for protecting income streams as Americans work longer. 

Senior Segment Two:  
underfunded yet still working
As with pre-retirees, this segment encompasses diverse 
age groups within the senior population. The U.S. 
National Retirement Risk Index (NRRI) warns that more 
than half of today’s households will not have enough re-
tirement income to maintain a pre-retirement standard of 
living, even if the wage-earners work to age 65.1 Raising 
an even more urgent warning, a recent Employee Benefit 
Research Institute survey of workers age 55 and older in-
dicates almost 60 percent have saved less than $100,000 
for retirement, and 24 percent have saved less than $1,000 
for retirement.2 
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Many people will need to consider working longer than 
anticipated. If a client is not in optimal condition to re-
tire, he or she can choose to take advantage of “catch-up 
provisions” in 401(k) plans, and—as income continues 
longer and beneficiary spouses are exposed—consider 
the benefits of life insurance to protect loved ones for lon-
ger periods of time. The good news is innovations in life 
insurance can do more than simply pay for a catastrophic 
death. Some new products feature a suite of riders that 
not only allow accelerated access to a portion of the death 
benefit, but also offer the potential for clients to leverage 
cash value in the policy to access a stream of income, if 
needed due to longevity or critical illness. 

Senior Segment Three:  
actively retiring
When we consider it is now quite possible to work for 30 
years, and then retire for 30 years, the challenge of how to 
appropriately handle distribution of assets during longer 
retirement years comes into even sharper focus. 

Some of us never truly retire into the classic mythology of 
endless golf rounds and bridge games. Whether we ever 
fully retire or not, Americans described in this third senior 
segment are reaching retirement milestones delineated 
by legal thresholds. 

When clients approach age 55, they start engaging deci-
sion matrixes similar to these: 

• Do I retire? (If  so, when?)
• At age 59.5, do I take early distributions or do I wait? 
• At age 62, do I start taking minimum Social Security 

payments or wait and receive a normal or even maxi-
mum benefit later?

• At ages 65-68, must I retire from certain age-limited 
careers and will I start taking delayed benefits? Will I 
sign up for Medicare? 

• At age 70.5, if I have qualified plans, how will I handle 
required distributions?

These can be complex questions carrying a tremendous 
number of variables. Many Americans are not prepared 
to conduct this analysis and need the advice of qualified 

professionals to help them make the wisest choices for 
their particular lives and their unique situations. While 
clients are accustomed to looking online for informa-
tion, there is no so-called “holy grail” that answers these 
questions: they can’t simply look at a website filled with 
general information and hope to formulate and execute a 
successful plan. Financial professionals can help clients 
navigate these important and potentially confusing and 
stressful decisions.

Senior Segment Four: fully retired
For this discussion, I define fully retired clients as not 
actively earning or in the workplace, instead drawing 
their income from some combination of savings, assets, 
pensions, Social Security, annuities, and any other simi-
lar sources. Typically, these clients are also described as 
being on a “fixed income,” i.e., with no variables result-
ing from additional streams of new income. As with most 
segments, these seniors might be any age over 55, but in 
my view, they tend to be 65 and older.

It is important to note the workplace definition that dif-
ferentiates segment four from the first three: People in 
the first three segments are still generating a workplace 
income for living expenses, whether their retirement 
sources are well funded or underfunded. Here, in seg-
ment four, fully retired clients are drawing only from the 
combination of saving and assets described above. For 
these clients, the hope is that they have saved throughout 
their lifetimes and have multiple sources to fund their 
retirement years. Financial professionals serving fully 
retired clients can focus on solutions that may help ex-
tend existing resources and may help when confronting 
emergencies.

Before we turn to the last segment, Senior Segment Five, 
let’s take a step back.

Senior Segment Moment:  
the three challenges
For all segments of the senior market, the question is how 
to make the money last long enough for the three basic 
challenges: We either die too young, we live too long, or 
we get sick along the way. 

CONTINUED ON PAGE 16
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5 Senior Market Segments… | FROM PAGE 15

If we die while we’re still earning and accumulating, the 
challenge of making the money last long enough applies 
to our loved ones. Did we protect their lives? Did the 
money last long enough for them?

If we live “too long,” (which we increasingly are, ac-
cording to the U.S. Centers for Disease Control and 
Prevention3) will the money last long enough for our 
needs? This is not only a logistical challenge; it is an 
emotional and psychological challenge. Many people 
view turning to adult children or other family members 
for help as “being a burden.” We don’t want to be a burden 
on others. We’re independent; we value being able to care 
for ourselves. Living beyond our savings and financial 
independence is a pervasive concern; a 2014 Bank of 
America national survey of people with assets ranging 
from $50,000-$250,000 indicates more than half of 
Americans fear they will run out of money in retirement.4 

If we are diagnosed as so critically ill as to need long-term 
care or highly specialized care, we can quickly exceed 
our careful budget and savings. While Medicare and its 
various supplements certainly help with some health care 
costs, they don’t cover the full costs of comprehensive 
care for assisted living and highly specialized disease 
management. 

This triple threat of dying too soon, living too long, or 
getting sick along the way is why I am so excited about 
the new products I mentioned earlier featuring acceler-
ated benefit riders designed to address each of those three 
concerns. 

Senior Segment Five:  
independent and leaving legacies
From a financial professional perspective, our industry 
has evolved into one that is quite analytical, and often, 
we talk to people in analytical terms: charts, graphs and 
numbers. But the so-called emotional things truly matter: 
dignity, independence, and the legacy we leave. This is 
crucial for financial professionals, that we understand 
how emotions can impact people at these incredibly 
meaningful moments. 

Think about pre-retirees and retirees: so many have 
always provided for others, educated their children, and 
lifted them up into the world. I believe the pervasive 
mindset of retirees is to take care of others, not “be a bur-
den” on children or grandchildren. It would behoove us to 
understand this motivation to be independent, and take a 
holistic approach to planning with the goal of providing 
independence, maintaining dignity, and creating a legacy 
to leave to heirs. 

As financial professionals, we are there for clients in their 
most meaningful moments. We can be inspired and moti-
vated by the role we play in those meaningful moments to 
help people change their lives, and the lives of their loved 
ones, for the better. 

ENDNOTE
1  National Retirement Risk Index, MarketWatch, December 17, 2014, 
accessed February 6, 2015 at http://www.marketwatch.com/story/
retirement-index-shows-many-still-at-risk-2014-12-17
2  10 things retirees won’t tell you, MarketWatch, January 30, 2015, 
accessed February 6, 2015 at http://www.marketwatch.com/story/10-
things-retirees-wont-tell-you-2014-09-19
3  Mortality in the United States, Centers for Disease Control and 
Prevention, October 2014, accessed February 6, 2015 at http://www.cdc.
gov/nchs/data/databriefs/db168.htm#which_population
4  Many Americans fear going broke in retirement, USA Today / Bank 
of America, August 21, 2014, accessed February 6, 2015 at http://www.
usatoday.com/story/money/personalfinance/2014/05/25/retirement-
affluent-americans-going-broke/9383019/



Product Matters! | JUNE 2015 | 17

Underwriting Issues and Innovation
By Donna Megregian & Al Klein

F or the past two years, underwriters and actuar-
ies have been getting together for a unique and 
interactive seminar sponsored by the SOA and 

the Product Development Section. This seminar offers 
a special opportunity for underwriters and actuaries to 
learn about and discuss topics related to current and 
new underwriting techniques and tools. Feedback from 
the seminar has been very positive and powerful. At the 
first seminar, we received comments (even during the 
seminar!) from attendees that this was the best semi-
nar they ever attended. We believe this was due to the 
cutting edge material and the opportunity to collaborate 
between underwriters and actuaries in the unique semi-
nar format.

The original format for this seminar was to bring in a 
number of providers of various underwriting tools (and 
put them on a panel) to describe the benefits and appeal 
of their offerings. Attendees were able to compare and 
contrast the offerings in one easy setting by asking ques-
tions on the paenl. The seminar evolved in its second year 
to bringing in the users of these products. Attendees had 
the opportunity to interact and share their personal ex-
periences and the impact on their business. This year we 
are focusing on the hottest underwriting topics and latest 
advances, while continuing to provide  opportunities for 
collaboration between actuaries and underwriters. Our 
goal is to keep evolving the seminar so it is always excit-
ing, unique, and cutting edge.

The third seminar will take place August 2-4, 2015 at 
the Westin O’Hare Hotel in Rosemont, Illinois. If you 
haven’t attended this seminar before, you might want 
to read on about the topics that have been covered in the 
last two years and what is in store for this year. Find out 
more about the 2015 Underwriting Issues and Innovation 
Seminar at https://www.soa.org/underwritingseminar/.

Past Seminar Highlights
Predictive modeling and data analytics are on the mouths 
and minds of most people working in any industry. If you 

aren’t asking the question “How can I use data to predict 
a result or improve my process?” a competitor certainly 
is. Predictive modeling and big data are not new to insur-
ance, but what is new is how they are being leveraged in 
the life insurance space. Models are being developed to 
be used before, during and after the underwriting pro-
cess in ways such as identifying adverse mortality, the 
impact of wellness data, cross-selling and upselling, and 
persistency. The first seminar included a lively debate 
amongst the laboratory vendors on their scoring tools. 
Predictive modeling has been a staple of the last two sem-
inars and will be included again in this year’s seminar. 

Simplified Issue has been a hot topic for many compa-
nies. This seminar has explored how having a preferred 
class is possible when leveraging build, smoking status, 
MVR, prescription histories, tele-interviews, and other 
data. A number of people now believe it is only a matter 
of time before data replaces a blood draw and rates may 
be equal to those of standard fully underwritten classes. 
Possible or probable? You can join in the debate at this 
seminar as well as learn about the latest versions of ac-
celerated underwriting and simplified issue.

Last year, we heard multiple speakers discuss their vision 
of the future on topics such as regulation, distribution, 
product innovation, technology, genetics, health, mortal-
ity, and underwriting. We also divided the attendees into 
groups to try to solve several real life fraud cases.

Topics for 2015
While we won’t be pitting the actuarial family against the 
underwriting family in another game of Family Feud, we 
promise plenty of excitement and learning at the seminar 
this August. The planning committee strives to change 
the seminar each year to add fresh content and learning 
formats. On the docket this year are the following topics:

• Future Technology
• Wellness
• Fraud

CONTINUED ON PAGE 18
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• Preferred Underwriting—What if we started with a 
clean sheet?

• Protection Gap
• Accelerated Underwriting and the New Simplified 

Issue
• Why is communication between actuaries and under-

writers important?
• Latest on practical uses of Big Data and Predictive 

Analytics
• Trends in Causes of Death
• Buzz Groups on a variety of topics

• Closing potpourri session to include topics such as 
genetics, infectious disease, e-cigarettes, marijuana, 
opioid use and abuse, and prescription histories

You will hear from actuaries, underwriters, medical di-
rectors and a CEO. We hope you are able to join us for this 
exciting seminar and also potentially earn valuable CPD 
credits. The seminar has attracted international attendees 
and disciplines besides underwriters and actuaries. The 
Product Development Section encourages all to attend to 
find out why we keep hearing “This is the best seminar I 
have ever attended!”   

On the Research Front

Large data sets can be used for modeling and data analysis techniques to discover predictive patterns and 
relationships for businesses. The Society of Actuaries developed an article collection on the ways actuar-
ies are applying predictive modeling techniques. The collection highlights tangible examples of predictive 

analytics within life and health fields. Access the essay collection at http://www.soa.org/News-and-Publications/
Publications/Essays/2015-predictive-analytics.aspx visit SOA’s research page (https://www.soa.org/Research/
Research-At-A-Glance.aspx) to watch a summary video on some of the essays. 
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An Efficient Statistical Estimator  
for Validating Life Expectancy Reports  
in the Life Settlements Market
by Gordon Gillespie

Obviously, investment in a single policy bears far too 
great a risk of financial loss. Therefore, investors usually 
purchase entire portfolios with at least 30 to 40 insured 
persons which creates a more predictable and less risky 
block of business.

This reassuring message to investors holds true only if the 
life expectancy estimates for the insured persons provid-
ed by medical underwriters and taken as key parameters 
for pricing the policies are not too “optimistic,” i.e., more 
favorable than the “true” life expectancies. So, why rely 
on these estimates? Why not simply base one’s pricing on 
accessible and generally accepted mortality tables, such 
as the Valuation Basic Table(s) developed and published 
by the Society of Actuaries?

The main reason is that, in the typical case of life settle-
ments, we are dealing with an insured persons with severe 
medical conditions and a more substandard population 
as a result. The basic table underestimates the mortality 
for such a group, leading to an offer price below the fair 
value, equally unattractive to the insured as the surrender 
value. Therefore an appropriate estimate is needed for 
the degree by which the mortality rates in the basic table 
are to be increased for pricing purposes. Providing such 
estimates is the main service medical underwriters have 
to offer in the life settlements market.

The Medical Underwriters’ 
Methodology
The methodologies employed by expert medical under-
writers can differ in various respects—for instance, the 
amount and type of medical and socio-economic data 
taken into account. For the purpose of this article, how-
ever, we can neglect the differences and regard the meth-
odologies alike, simply as functions taking biometrical 
and other relevant parameters as input and rendering a 
mortality factor as output, by which the mortality rates of 
the basic table are to be multiplied in order to derive the 
appropriate mortality rates.

In the past, mortality factors well above the 100 percent 
standard were common, and it was not unusual to see 
numbers as high as 500 percent for example. The impact 
of such figures can be seen in the following diagram, 
showing the mortality probability distributions, of a 
cohort of female insureds age 75, with the VBT 2008 as 
the basic table:

Introduction

I nvestors in the life settlements market require a 
quality assessment of life expectancy reports. They 
generally rely on “actual to expected” analyses 

based on historical life expectancy reports, mostly is-
sued or authorized by the medical underwriters who 
provided the reports. These analyses purport to and 
seemingly do show that the life expectancy estimates 
provided by the medical underwriters were reasonably 
accurate, or at least not statistically inconsistent. How-
ever, as we will show, a mere actual to expected analy-
sis is inconclusive, if not misleading.

This article will present an alternative validation meth-
odology, which makes much better use of the available 
mortality information. In its simplest form, it reduces the 
testing to the estimation of a single parameter which can 
be considered as a measure for a certain kind of system-
atic over or underestimation of the life expectancies.

Investors are thereby able to perform their own analyses, 
even for rather small portfolios with shorter histories, and 
to draw statistically valid conclusions concerning the life 
expectancies on which they have based their pricing and 
management of future cash flows.

The Role of Medical Underwriters  
in the Life Settlements Market
The basic principles underlying a hypothetical life settle-
ment transaction include the following:

• An elderly insured person with a medical condition 
resulting in a substandard state of health no longer 
requires the protection provided by the life insurance 
policy.

• “Selling back” the policy to the insurer is not an attrac-
tive option for the insured, since the insurer’s offer, the 
cash surrender value, lies far below the “fair” value.

• The investor makes an offer much more lucrative for 
the insured, however, at a price point that is still consid-
erably below the fair value.

• If the insured accepts the investor’s offer the policy 
stays in effect with the investor becoming the new 
beneficiary, in return for paying the offer price to the 
insured and the future premiums due to the insurer.
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Instead, investors were presented with actual to expected 
analyses, which simply compared the actual number of 
deaths for a specific portfolio with the expected number 
of deaths to date according to life expectancy reports 
previously provided to the investors. Actual to expected 
ratios around 100 percent were then considered proof or, 
at least, an indication of a valid methodology used in the 
past.

With respect to such analysis, one market expert has com-
mented: 3

“You would think that the expected deaths used to de-
termine a life expectancy provider’s Actual to Expected 
ratio would be based on the actual LE estimates it gave 
to its clients. However, in the face of A/E ratios based on 
actual/historical data that are too low, some life settle-
ment providers have adopted the practice of just lower-
ing their “expected” deaths, ostensibly to reflect current 
methodologies and mortality tables, with the convenient 
benefit of making their adjusted A/E ratios higher and 
closer to 100%.”

The Actuarial Standards Board, in an Exposure Draft of 
May 2013, has also drawn attention to a lack of rigorous 
estimation standards:

“The life settlements market has demanded actual-to-
expected (A/E) results from the LE providers, but in the 
absence of specific guidelines and disclosures, practices 
for calculating A/E results have varied widely. A limited 

The diagram above shows that applying a constant mor-
tality factor greater than 100 percent to the mortality rates 
of an insured person for all future years not only reduces 
the life expectancy estimate but also the “longevity risk.” 
If one also takes into account that many policies traded 
in the life settlements market have flexible premiums, 
potentially growing year by year at ever higher rates, it 
is clear that overestimated mortality factors can lead to 
significant overpricing of policies for sale.

Therefore, investors were shocked by news in 2008 that 
some of the leading medical underwriters had started 
to drastically lower their mortality factors, so that life 
expectancy estimates increased by 20 to 25 percent on 
average.1 

Poor Validation Methods
Were the reductions of the mortality factors the conse-
quence of necessary corrections to previously flawed 
methodologies or incorrect weighting schemes for cer-
tain medical conditions? Or were they merely due to the 
replacement of the VBT 2001 by the VBT 2008 as the 
“official” basic table as some medical underwriters have 
suggested?2 

Quantitative analysis by the medical underwriters based 
on their comprehensive historical records could shed 
some light on these issues. However, to the author’s 
knowledge, no such analyses, with statistically valid 
conclusions as to whether historical mortality factors 
were systematically overestimated, have been published. 

CONTINUED ON PAGE 22

Mortality Probability Distributions for a cohort of Female,  
Age 75, for different Mortality Factors based on VBT 2008
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number of states require LE providers to file A/E ratios, 
but again, lack of specific guidelines has led to concerns 
with mortality tables and methodologies used.”

Simple actual to expected ratios have little relevance 
and can actually be quite misleading, as the following 
diagram shows:

The graph depicts a series of actual to expected ratios for 
a fictitious portfolio of 48 men and 52 women whose poli-
cies were purchased eight to 10 years ago and whose ages 
at the time ranged from 60 to 90 years. Further, the mortal-
ity factors ranged from 150 percent to 300 percent of the 
2001 VBT table. Finally, the ratios were simulated under 
the assumption that for each mortality factor the por-
tion exceeding 100 percent is twice what it should have 
been in order to render the actual mortality rates (e.g., 
estimated factor 180 percent, correct factor 140 percent).

According to this assumption the average life expectancy 
for each insured person at the time of purchase of his or 
her policy was 10.1 years. This figure is significantly 
greater than the average, 8.4 years, of the life expectan-
cies featured in the hypothetical medical underwriting 
reports. Yet, seven years after the first purchase the actual 
to expected ratio has already reached a level of 80 percent 
and, in the following years, it continuously approaches 
the “perfect” 100 percent level.

This example demonstrates that a simple actual to ex-
pected analysis can make historical mortality factors 
appear much more accurate than they actually are, all the 
more so if the mortality factors are subsequently reduced 

for the purpose of the analysis (as hinted at in the above 
quote). Whether the latter is the case or not, in light of the 
methodological deficiencies of the actual to expected 
approach it should come as no surprise that most medical 
underwriters have presented ratios above the 90 percent 
level. Such figures cannot be taken as “statistical proof” 
of a valid underwriting methodology in the past.

Improved variations of the simple actual to expected ap-
proach have been developed.4 These alternatives cannot 
fix the problem of the simple approach, though—namely 
not to take the entire mortality distributions associated 
with the mortality factors into account but only certain 
key figures thereof. By condensing the available infor-
mation to, for instance, the number of deaths up to now 
and only comparing the expected and actual value with 
each other, too much information may be neglected.

It is often argued that statistical tests based on the entire 
information encoded in the mortality distributions (for 
the testing period) are so restrictive that they have to lead 
to a rejection of the medical underwriters’ models.5 Thus, 
it could be argued further that such tests are just as use-
less for validation purposes as simple actual to expected 
analyses, only for opposite reasons.

This argument would indeed have some merit if such tests 
were employed in order to verify, or rather falsify, the as-
sumption of a perfect alignment between the actual mor-
tality distributions and the ones implied by the mortality 
factors. Such a match is highly unlikely anyway. It is quite 
obvious that applying one factor to all future mortality 
rates for the insured in question is bound to lead to a more 
or less skewed or otherwise distorted mortality distribu-
tion.6 One might concede that the mortality distributions 
implied by the medical underwriter’s models only have 
to be in the general proximity of the actual mortality 
distributions.

Next, a statistical method is presented that provides 
investors with a reliable measure to satisfy that require-
ment.

An Alternative Method
How could an investor assess the quality of the historical 
life expectancy reports for the hypothetical portfolio of 
48 men and 52 women? The investor will certainly not 

A/E-Ratios with Overestimated Mortality Factors
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The classical maximum likelihood methodology offers a 
suitable estimator â for α. This estimator is determined as 
follows: Let Tk be the random time of death of the insured 
Ik, measured in full units, for instance months, viewed 
from the time of purchase t0,k of his or her policy. And let 
tk and τk be the actual time of Ik’s death and today, respec-
tively, measured in the same full units and with respect to 
t0,k, but viewed from some time in the future when all in-
sureds will have deceased. Then â is the α-value for which 
the following product reaches its maximum:7 

Pα (Tk = t) being the probability of the event {Tk = t} ac-
cording to the mortality distribution of Ik implied by μα,k, 
as viewed from t0,k.

A great advantage of the maximum likelihood estima-
tor is that it not only renders a measure for a potential 
overestimation of mortality factors but also a measure 
for the reliability of that measure. For â is asymptotically 
normally distributed with mean α and variance I(α)–1, 
and .8

 Together with an estimate of α 
statistical software packages will usually also provide an 
estimate of I(α).

The following diagram shows how well the asymptotic 
approximation works, even for a relatively small portfo-
lio with a moderately long history as the one considered 
above:

be able to assess each report, or rather each implicitly 
reported mortality factor by itself. The only information 
available for such an assessment would be that the respec-
tive insured person is still alive or, if not, when he or she 
died. These bits of information are clearly insufficient for 
any valid statistical conclusion.

Thus, some kind of connection has to be established 
between the mortality factors for all insured persons. 
One way of doing so is by introducing a parameter, α, 
which corresponds to a certain kind of systematic over- or 
underestimation of the mortality factors. Let μ1,μ2, … be 
the reported mortality factors, and assume that the true 
mortality factors are

Then, α = 100% means that the reported mortality fac-
tors were correct, and α = 0% means that, in contrast, the 
mortality rates given by the basic table directly applied to 
the portfolio. The assumption under which the series of 
actual to expected ratios depicted above was simulated 
corresponds to α = 50%.

This way of connecting the mortality factors can be criti-
cized as being arbitrary. Indeed, it is not very plausible 
that all mortality factors were estimated with a system-
atic error expressible in such a simple manner by a single 
parameter. But the aim is not to develop a realistic model 
of how the mortality factors were systematically over 
or underestimated, if that was indeed the case. The aim 
is rather to develop a model that allows a statistically 
valid conclusion as to whether there was some kind of 
systematic estimation error based on the sparse mortal-
ity data available for the portfolio. And that is exactly 
what the proposed model does. Say, for instance, a low 
value for α is implied by the data, with a narrow margin 
of error and at a high level of confidence. Then the inves-
tor can justifiably claim that the life expectancy reports 
in question significantly overestimated the mortality 
factors, at least “on average.” Perhaps more importantly, 
the investor will have a better basis for the modeling of 
future cash flows.

CONTINUED ON PAGE 24

Distribution of the M-L Estimator
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The maximum likelihood estimator, â, in contrast, uses 
the entire information and thereby allows investors to 
perform their own analysis. This analysis is intended to 
detect a systematic overestimation of mortality factors, if 
indeed such an overestimation did occur in the past.

The estimator, â, and more sophisticated alternatives 
can prove to be powerful new risk management tools for 
investors in the life settlements market.  

The solid line shows the smoothed empirical probability 
distribution (or rather density) of â, simulated for the 
hypothetical portfolio, with α = 50%. The first simula-
tion run rendered â = 54.95% and  = 15.69%.2 The 
dotted line depicts the densitiy of the normal distribution 
with mean 0.5 and standard deviation 0.1569.

This example shows that the back testing method de-
scribed above provides investors with estimates for the 
degree by which the historical mortality factors for their 
portfolios were possibly overestimated in a certain kind 
of way and “on average.” Moreover, it also provides 
them with a reliable measure for the accuracy of those 
estimates.9 In the hypothetical case the investor could 
conclude, at the 95 percent confidence level, that α is no 
greater than 54.95% + 1.6449 × 15.69% = 80.76%.

Conclusion
For validating life expectancy reports, a mere actual 
to expected analysis is less than a valid substitute for 
quantitative studies which enable one to draw genuine 
statistical conclusions. This is due mainly to the loss of 
a notable portion of the information associated with any 
particular set of mortality factors, resulting from focusing 
solely on certain key figures of the mortality distributions 
involved. 

An Efficient Statistical Estimator … | FROM PAGE 23
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6 Consider the case of a patient upon whom a life-saving operation needs 

to be performed. Assume that the outcome of that operation will either 
be the patient’s death or the patient’s complete recovery. It is clear, in 
this case, that not all mortality rates are equally affected.
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In the following Q&A feature, Joe Gilmour, the CEO 
of SCOR Global Life Americas, shares his views on in-
novation in the underwriting arena as a key to growth of 
individual life insurance in the U.S. market.

Q: The protection gap—the large group of uninsured 
people in the United States—has received a great deal 
of attention over the past few years. Can the industry 
reach them?

Joe Gilmour: I believe today’s insurance industry (com-
posite) can reach the under-insured but we must also be 
watching for the disrupters who have an existing business 
model which reaches consumers en masse.

The protection gap exists in both the middle market—
where financial planning is relatively simple—and the 
affluent market—where financial planning is relatively 
complex. They’re different but not mutually exclusive. 
By that I mean a solution in reaching the middle market 
could likely be leveraged into the more affluent markets. 

Q: Focusing then on the middle market, what do you 
think is the formula for success?

While this market has many segments, I believe there are 
five key commonalities for success: 1. a simple product, 
2. a simple application, 3. a competitive price, 4. a simple 
acceptance process, quick and non-invasive, and 5. advo-
cates of good/great standing. 

Insurers in the United States and abroad have already 
shown that large and viable businesses can be built by 
companies selling many small-amount life insurance 
policies (and related coverages).

For existing distribution, the traditional acceptance pro-
cess is too time consuming and costly. We will always 
need traditional underwriting for important segments 
of the market, but to successfully penetrate the middle 
market we also need a very quick and non-invasive sales 
process. 

Q: What do you mean by quick and non-invasive?

A: By quick I mean at the point of sale, which obviously 
has significant market penetration possibility if the dis-
tribution channel is aligned with the target market. And 
non-invasive means a simple application without collect-
ing private medical information.

We have examples of organizations that are reaching 
the middle market for financial products. They perform 
needs analysis efficiently and quickly, usually through 
electronics. They reach out to different consumer groups 
with producers who understand what makes that cus-
tomer tick. 

Does the evidence suggest we still need to offer the 
middle market purchaser more competitive rates?

The evidence is mixed, though if rates that are close to 
larger size traditionally underwritten policies suddenly 
become available, then I expect the answer will be obvi-
ous.  

To be competitive I believe we need electronically avail-
able data sources and an underwriting algorithm. We may 
not be talking Flash Boysi technology. I’m essentially 
talking about replacing an underwriting manual with an 
algorithm that makes mortality risk decisions in real time, 
including financial assessment. The only way an algo-
rithm can do this is by having electronic data available on 
an applicant at the time of underwriting, which is greatly 
enhanced if also at the time of application.  

Pricing the mortality risk, of course, is dependent on the 
validity of data that is available. When underwriting elec-
tronically, the biggest risk is not effectively filtering out 
the poorer risks that normal underwriting would catch—
because letting in a few bad risks can have significant 
impact.

Q: Are sufficient data sources available to underwrite 
at the point of sale?

The Future of Underwriting:  
a Reinsurer Partner’s View
An Interview with Joe Gilmour
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JG: Data sources are growing quickly and in ways that 
can be delivered in an algorithm-readable format. Full 
geographic coverage is advancing as well. We now have 
prescription drug records available for a majority of 
the population (which are priced for consumption on a 
per transaction basis). This has enabled replicating un-
derwriting algorithms to move forward at the standard 
underwriting classes. 

In the future, underwriting algorithms with sufficient data 
have the ability to make instant underwriting decisions 
on a very large percentage of applicants. Perhaps not 100 
percent but it could be very high—85+ percent for term 
products. For the remaining non-decisions, the algorithm 
can serve as triage to other underwriting processes.

Replicating underwriting performance through algo-
rithms and electronic data isn’t fiction, but has a long way 
to evolve. Early findings, based on broad mortality pools, 
are promising. As we narrow the pool definitions to pre-
ferred and sub-standard rate classes, we will need more 
electronic data per applicant to offer competitive rates. 

Q: How do you put all these things together? 

JG: In order to sell life insurance at the point of sale and 
at competitive rates you need an algorithm and the techni-
cal support behind it. The algorithm can’t be perfect right 
away. There will be some element of trial and error, a 
constant refinement from parallel testing with traditional 
underwriting and to mortality experience. Having an 
alignment of parties will be key—distribution, insurer 
and (perhaps) a reinsurer with experience and know-how 
so new underwriting risks can be covered.

Q: How much of an issue is cybersecurity?

JG: The security of data and the ability to move it around 
at the point of sale is a critical component of this business 
model. Fortunately, the cloud offers a whole new level of 
security and some very able providers are offering OpEx 
type cost structures.

Q: You listed “Advocates of good/great standing” as 
one of the components of successful middle market 
formula. Can you expand on that?

JG: It’s no secret that the life insurance industry needs 
to build up our reputation in the consumer market place. 
One of the surest ways to do this is to extend our reach 
through the internet and other alternative means. We need 
people talking about how easy and affordable it is to get a 
great life insurance policy, no matter what the size.  

Q: In your vision of the future, what does simplified 
issue look like?

JG: I’m being a bit facetious, but it may come down to a 
one question application: Can I access your e-records?

Mr. Gilmour was named CEO in October 2013, following 
SCOR’s acquisition of Generali U.S., which established 
SCOR as the leading life reinsurer in the U.S. market. In 
2008, Mr. Gilmour joined the senior management team 
of Transamerica Reinsurance, which was acquired by 
SCOR in August 2011. He was previously with New York 
Life International, where he served as Chairman and 
CEO and, before that, as Chief Financial Officer. He also 
served in various senior positions at Canada Life.

Mr. Gilmour holds a Bachelor of Science degree from 
the University of Toronto, is a Fellow of the Society of 
Actuaries and a Fellow of the Canadian Institute of 
Actuaries.
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