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Longevity Risk

= Longevity risk can arise from any of the following:

Demographic Shifts or Differences in Populations

Shifts in Mortality

Pharmaceutical & Medical Advances
Lifestyle Changes

Insufficient Data for Defining Survivorship, Leading to
Application of Incorrect Survivorship Assumptions to a
Population (2008 VBT?)

Lack of Credible data for mid 80’s and above

Additional data included from inappropriate sources such as SSA and
VA



Underlying experience

The 2015 VBT primary tables are based on 2002-2009 industry experience,
which has a large volume of data - a significant increase in exposure and

number of claims over the studies underlying both the 2008 and 2001 VBT
table development.

| exposure ___|Actual Deaths

Study /Table By Amount By Number # of Claims Number
2002-2009 / 2015 VBT $30.7 trillion 266 million 2.5 million 51
2002-2004 / 2008 VBT $6.9 trillion 75 million 0.7 million 35
1990-1995 / 2001 VBT S5.7 trillion 175 million  ~1.25 million 21
Increase from 2008 VBT 345% 255% 257% 46%
Increase from 2001 VBT 439% 52% 100% 143%

# From NAIC Life Actuarial Task Force Meeting August 14, 2014
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2015 VBT: ILEC A/E Ratios to the 2008 VBT Vary Significantly by Exposure Segment

A/E Ratio - NS versus SM*

A/E Ratio - By Face Amount*

* Expected basis = 2008 VBT, ANB

** AJE for ages 80 - 90 drops to 55%

for common companies

Smoker A/E Ratio Face Amount A/E Ratio
Status by Amount Band by Amount
Non-smoker 92.3% $50,000 - $99,999 105.6%
Smoker Status 97.5% $250,000 - $499,999 88.6%
Unknown Status 99.8% $1,000,000 - $2,499,999 81.9%
Aggregate 94.3% $5,000,000 - $9,999,999 74.1%
Aggregate 94.3%

A/E Ratio - By Issue Age*

Issue A/E Ratio
Age by Amount
40 -49 100.1%
60 - 69 95.1%
80 - 89** 61.6%

# From NAIC Life Actuarial Task Force Meeting August 14, 2014




Comparative Mortality Select Periods

Male Female
Issue Age VBT 08 VBT 15 VBT 08 VBT 15
64 - 65 25 19 25 17
66 - 69 24 -21 18 24 -21 16
70-72 20-18 17 20-18 15
73-74 17-16 16 17-16 14
75 15 15 15 14
76 14 14 14 14
77-78 13-12 13 13-12 13
79 11 12 11 12
80-81 10-9 11 10-9 11
82 10 10
83 9 9
84 - 85 6-5 8 6-5 8
86 4 7 4 7
87 3 6 8 6
88 - 89 2 5 2 5
90 2 4 2 4
91 3 8
92-94 2 2
95 1 1
96+ 0 0




2015 VBT Mortality

Improvement Factors

Attained Age Male Female
25 0.4% 0.4%
35 1.5% 0.8%
45 0.7% 0.0%
55 1.1% 1.2%
65 1.8% 1.2%
75 1.4% 0.8%
85 1.0% 0.4%
90 0.5% 0.1%




LE Extension 2015 VBT and ILEC

= Results shown are for Male NS based on the ILEC
Table and 2015 VBT ALB

2008 VBT 2015 VBT ILEC — L&E
Age Median Mean Median Mean Median Mean
70 218 212 224 221 229 225
75 171 169 177 177 182 183
80 126 129 141 143 147 149
85 82 88 99 104 110 114
90 54 62 64 71 78 83
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Male NS - Age 80 Mortality Rates
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Male NS - Age 85 Mortality Rates
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Male NS - Age 90 Mortality Rates
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Longevity Risk Final Thoughts

= Longevity risk involves many components
= Longevity is a “moving target”

= Longevity expertise can identify risk factors and
measure potential impact of these risks

Wearing off of Excess Debits

Slope of Mortality Curve for moderate to severely debited
Insureds

= Longevity expertise is relatively “cheap” compared
to the cost of making longevity mistakes
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Introduction

2008 VBT used by many life settlement parties for policy
valuations, rightly or wrongly

2015 VBT is far more data rich than 2008 VBT

Life settlement community may adopt the 2015 VBT in
place of the 2008 VBT for policy valuations

Auditors may require the use of the 2015 VBT as a result

What might the impact on policy NPV and portfolio NAV
be?
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Investigation Background

6,188 hypothetical life settlement scenarios were considered
Each underwriting age from 65 to 90
Both males and females (non-smokers)

Premiums kept consistent at 50% of CSO 2001 Ultimate mortality
for all ages up to 120

YV V V V

A\

All policies were valued at an IRR of 18%
Input LEs kept the same, back-solved on both 2008 VBT and 2015
VBT to generate two separate policy values to compare:

» Mortality multiples on 2008 VBT ranged from 1 to 5in 0.25
intervals

A\

» Duration since underwriting ranged from 0 to 3 years in half
yearly intervals

Note:

These assumptions represent the average policy valuations for a cohort of life
settlements. Actual policy valuation results will vary from these scenarios.
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Back-solving LEs

Comparison of Survivorship Curves before Back-solve
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Comparison of Survivorship Curves after Back-solve
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LEs created by
independent experts,
e.g. Fasano

Using a mortality
curve, e.g. 2008 or
2015 VBT, a mortality
multiple is solved to
match the LE

Back-solving on 2008
or 2015 VBT can
cause significant
deviations from LE
providers’ mortality
assumptions

Use the experts’
survivorship curves
directly where
supplied
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Comparing Curves

Resultant 2015 VBT mortality curve can lead to higher assumed early duration mortality
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» Best case scenario in the investigation was for a male non-smoker, aged 90 at underwriting 3 years ago, with a
multiple of 2.25 on 2008 VBT, i.e. NPV change of +7.62% of DBV

» To putit into more perspective, this is a 13% increase in NPV

» Matching the 2008 VBT price using the 2015 VBT, the IRR increased from 18% to 31%
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Lives

Comparing Curves

Worst case scenario: Female non-smoker aged 88 with low level of impairments on a 1 year old LE
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» Lower assumed early duration mortality using 2015 VBT caused a 3.4% of DBV reduction in policy NPV
» This equates to a 24% reduction in NPV

» Matching the 2008 VBT price, the IRR decreased from 18% to 14%
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Policy NPV Changes (% of DBV) for Males at UW Date

2008 VBT Back-solved Multiple

1 2 3 4 5

75 -0.9% -1.1% -1.1% -1.0% -1.0%
76 -0.9% -1.1% -1.1% -1.0% -1.0%
77 -1.1% -1.2% -1.2% -1.1% -1.1%
78 -1.2% -1.3% -1.2% -1.2% -1.1%
79 -1.4% -1.4% -1.2% -1.1% -1.0%
80 -1.6% -1.4% -1.2% -1.0% -0.9%
81 -1.7% -1.3% -1.0% -0.9% -0.8%
Age at Underwriting 82 -1.9% -1.3% -0.9% -0.7% -0.6%
83 -2.1% -1.4% -0.9% -0.7% -0.5%
84 -2.2% -1.5% -1.0% -0.7% -0.5%
85 -2.3% -1.5% -0.9% -0.6% -0.4%
86 -2.3% -1.4% -0.8% -0.5% -0.3%
87 -2.3% -1.4% -0.8% -0.4% -0.2%
88 -2.3% -1.3% -0.7% -0.4% -0.2%
89 -2.0% -1.1% -0.6% -0.3% -0.1%
90 -1.9% -1.1% -0.6% -0.3% -0.1%

» All scenarios showed a reduction in policy NPV

» Reduction in NPV may be less for higher level insured impairment cases
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Why a Drop in Value?

2008 VBT was based on insufficient data for the more
common life settlement ages

2015 VBT is much more data rich for the common life
settlement ages

Early duration assumed mortality is much lower than
assumed in the 2008 VBT, even after back-solving

Lower assumed early duration mortality after back-solving
results in a lower NPV, i.e. time value of money theorem
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Policy NPV Changes (% of DBV) for Females at UW Date

2008 VBT Back-solved Multiple

1 2 3 4 5

75 -0.9% -1.0% -1.1% -1.1% -1.0%
76 -0.9% -1.0% -1.0% -1.0% -0.9%
77 -1.0% -1.0% -0.9% -0.9% -0.8%
78 -1.1% -1.0% -0.8% -0.7% -0.6%
79 -1.1% -0.9% -0.7% -0.5% -0.4%
80 -1.2% -0.9% -0.6% -0.4% -0.2%
81 -1.4% -0.9% -0.5% -0.2% 0.0%
Age at Underwriting 82 -1.6% -1.0% -0.5% -0.1% 0.1%
83 -1.9% -1.1% -0.5% -0.1% 0.2%
84 -2.2% -1.4% -0.7% -0.2% 0.1%
85 -2.4% -1.5% -0.7% -0.2% 0.1%
86 -2.5% -1.5% -0.7% -0.2% 0.1%
87 -2.6% -1.6% -0.8% -0.3% 0.1%
88 -2.4% -1.6% -0.8% -0.3% 0.0%
89 -2.1% -1.3% -0.7% -0.3% 0.0%
90 -1.6% -1.1% -0.6% -0.3% -0.1%

» Most scenarios showed a reduction in Policy NPV

» Policy gains may occur on highly impaired females



Why is it Less Severe for Highly Impaired Insureds?

» Assumed LEs are lower for highly impaired insured lives

» Early duration shape of mortality curve becomes more
important

» Early duration reductions in mortality rates vary less year
by year

» When back-solving an LE on 2015 VBT, the rates can be
scaled up to generate similar survivorship curves to the
2008 VBT
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Policy NPV Changes (% of DBV) for Males 3 yrs After UW Date

2008 VBT Back-solved Multiple

1 2 3 4 5

75 -0.5% -0.2% 0.1% 0.4% 0.6%
76 -0.3% 0.1% 0.5% 0.8% 1.1%
77 -0.2% 0.3% 0.8% 1.2% 1.6%
78 -0.2% 0.5% 1.2% 1.7% 2.0%
79 -0.2% 0.8% 1.5% 2.0% 2.4%
80 -0.3% 0.9% 1.7% 2.3% 2.7%
81 -0.5% 0.8% 1.7% 2.2% 2.6%
Age at Underwriting 82 -0.8% 0.4% 1.1% 1.5% 1.7%
83 -0.7% 0.7% 1.3% 1.6% 1.7%
84 0.0% 1.5% 2.0% 2.3% 2.3%
85 0.7% 2.2% 2.7% 2.8% 2.7%
86 1.6% 3.2% 3.5% 3.4% 3.2%
87 2.9% 4.5% 4.6% 4.2% 3.8%
88 4.6% 6.4% 6.3% 5.7% 5.1%
89 5.0% 6.6% 6.4% 5.8% 5.1%
90 6.0% 7.6% 7.3% 6.6% 5.8%

» Most scenarios showed a policy gain when LEs were aged 3 years for male non-smokers

» Increases in NPVs higher in absolute value than NPV reductions at the older ages



Policy NPV Changes (% of DBV) for Females 3 yrs After UW Date

2008 VBT Back-solved Multiple

1 2 3 4 5

75 -0.6% -0.4% -0.1% 0.1% 0.4%
76 -0.7% -0.4% -0.1% 0.2% 0.4%
77 -0.8% -0.4% -0.1% 0.2% 0.4%
78 -0.9% -0.5% -0.1% 0.1% 0.3%
79 -1.1% -0.6% -0.3% -0.1% 0.0%
80 -1.4% -0.9% -0.6% -0.4% -0.3%
81 -1.8% -1.4% -1.2% -1.1% -1.1%
Age at Underwriting 82 -2.4% -2.2% -2.1% -2.2% -2.4%
83 -2.5% -2.2% -2.2% -2.4% -2.6%
84 -2.2% -1.7% -1.6% -1.8% -2.1%
85 -1.8% -1.1% -1.1% -1.4% -1.7%
86 -1.0% -0.1% -0.2% -0.6% -1.1%
87 0.2% 1.3% 1.2% 0.6% 0.0%
88 2.2% 3.6% 3.7% 3.2% 2.5%
89 3.0% 4.5% 4.7% 4.2% 3.5%
90 3.6% -1.1% -0.6% -0.3% -0.1%

» Mixed results when LEs are aged 3 years for females

» Average net change for males is higher than for females, i.e. 2.3% vs. -0.2% of DBV
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Why Might You Be Protected?

» The main life expectancy providers have all stated that they

are not planning to adjust their LEs based on the release of
the 2015 VBT

The policies which have reductions in value may be negated
by the policies that have gains in value when aggregating
across the entire portfolio, i.e. the net result is little
movement in NAV

If buyers and sellers switch to use the survivorship curves
directly from the life expectancy providers, the entire
mortality assumptions used will be from the independent
experts, i.e. there will be no need to use either the 2008 or
2015 VBT for policy valuations

The life settlement community might not adopt the 2015
VBT for policy valuations
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Longevity in Life Settlements

» Managing vyour portfolio insured lives’ longevity
assumptions is a complex task

» Getting it right is important, for example, knowing the
difference between market price based mortality
assumptions and cash flow based assumptions
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Putting It All Together




Too Good To Be True?

Market perception: The 2015 VBT won’t have a material impact on values

o Many industry presentations shows a small (under 5%) reduction in policy values while back
solving with the new VBT

o All Life Settlement underwriters have stated that they will not be revising their curves, as the
VBT is not a “Life Settlement” table

° This is “old news” —the tables were published over a year ago; no one is in a panic




The Facts

2008 VBT A/E is dramatically lower for older ages and higher value policies
> Plus no 2008 VBT table for ages 90+

2015 VBT extends LEs 11% to 18% for ages 80+

o Mortality factors are materially lower than the 2008 VBT, particularly in the early durations

When using the direct multiplier method for valuation, policy values drop
when switching to the 2015 VBT

> This is a consistent, obvious finding across presentations on this topic

If Policy values are not materially lower, then something is WRONG



What’s Wrong? Back Solving!

Valuing policies by back solving rarely generates a “true value”

> Solving for the multiplier that makes the LE the same on the VBT as was provided by
the underwriter changes the slope of the curve

High multiplier cases will be more likely to be overvalued

Lower multiplier cases will reflect a drop in values (as expected)

o Although less than using the curve directly would show—still overvalued

The biggest impact will be on policies with recently issued LEs

o For cases with older LEs (3+ years), the results are an increase in value for males,
mixed for females

o A rude awakening when LEs are updated




Possible Impacts of the 2015 VBT

On Trading (with updated LEs)

o Low multiplier cases will see a drop in values or IRRs

> A move away from back solving and/or VBT based valuations??

On VBT Based Portfolio Valuation
> A big swing in values when LEs are updated

o Older LEs are mitigating the full impact on portfolios

On Portfolio Management (True Returns)
o Another round of investor skepticism about IRRs
o Examine early duration experience—"Catching up” on maturities vs. IRRs

On LS underwriters
o Potential to make adjustments to specific cohorts

o Age 90+, early durations



Recommendations

Stop back solving—use the underwriter’s curve to value policies
(direct method)

o Fasano & 215t will provide the Q’s, AVS is considering adding this option
° This is just a single input to valuing a complex asset

Understand what probabilistic valuation means for YOUR portfolio
o Appropriate tables—Custom?
o Impact of portfolio size—10’s vs. 100’s vs. 1,000’s
> Even insurance carriers have varied A to E experience

Do not underestimate the possible market impact
o Lower yields or lower prices for certain policies?

Start a discussion with auditors now—don’t be surprised

° Your auditors may require using 2015 VBT if you have been using the 2008 VBT
for portfolio valuations
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