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Life Settlements Market

Explaining the Rate Spreads
. The Growth of the Life Settlement Market
of Life Settlements Gk e Bl
1998 $200 million
20006 $5.5 billion
Ming-Hua Hsieh, Jin-Lung Peng, 2008 $12.95 billion
Ch ien Tsai, Jennifer L. Wi o1 billi
e o e vt ooy sponbilln

popular asset class because they offer good returns

Introduction US Life Insurance Markets
» Life settlements are life insurance policies

sold in a secondary market. Prtoy Bkl Secondary Market
» The policyholder involved in a life settlement -

; . i » 5180 billion by 2017.
transaction receives a payment exceeding the B o il K Forecast of S Lre Sefsement Market Potersar
surrender value but less than the death insurance policies domot ~ **
benefit. :"":;’:i:: -

» The life settlement segment is one of the mS:‘urance policiesdonot 1
fastest growing segments among the proakian . "
financial service markets =

e B0 NN M N0 Xee NS Ns T ol

- - o
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Important Characteristics
of Life Settlements:

« Largely uncorrelated performance,
» Potentially attractive risk/return profile,

» Relatively low volatility,
« Superior credit quality.

Life Settlements: The New Alternative

» Demand for the uncorrelated performance of
longevity-linked assets is growing.

» Institutions are diversifying portfolios and
increasing allocations to alternatives.

» Supply of longevity-linked assets is increasing.

» Longevity market is maturing with large-scale
counterparties facilitating transactions.

FH FinePrint FUE] - 9T4F www.fineorint.com T8

Previous Research

» Gatzert (2010) gives an excellent review of various
settlement products and recent life settlement markets.
» Braun, Gatzert, and Schmeiser (20n) provide a

comprehensive analysis of the risk and return performance
of life settlements and show that life settlements offer

attractive returns with low volatility and uncorrelated with
other asset classes.

» Braun, Gatzert, and Schmeiser (20n) suggest that Life
settlements can be good investments to life insurance

» Wang, Hsieh and Tsai (20n) show that life settlements can
be an effective hedging tool to significantly reduce the

Return of the Life Settlements

» Life settlements are becoming an increasingly
popular asset class, offering good returns that are
largely unaffected by financial crises and market
downturns like those of 2000 and 2008.

» With the structure similar to hedge funds, the
open-end life settlement funds usually targeted
absolute returns of between 8 and 15 percent per
annum.

» Life settlements have historically traded about
1,000bps above investment grade corporate bonds

- .
‘



Return of the Life Settlements
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Return of the Life Settlements

Life FTSE D
Descriptive Settlement US. Covernment U S. Corporate
Statistics Fund Index S&P 500  Bond Index Bond Index
No. of negative months [l 30 26 n
Sharpe ratio (rank)} 03327(1Y\ —0.0274 0.2009(2) ~0.0726
Sortino ratio (rank) 0.4580(1) | —0.0340 0.3282(2) —0.0978
Calmar ratio (rank) 0.0695(2) J —0.0071 0.0813(1) ~0.0220
Excess return/VaR (rank) '\ 0.265%(1)/ —0.0140 0.1970(2) =0.0553
HFR] Fund S&P/Cane- S&cP Linted
Shiller Home: Private
Composite Index  Price Index  S&P GSC1  Equity Index
2% » k] 7

0.1589(3) -0.1479 0.007%(5)  0.0211(4)

0.2207(3) -0.1762 0.0104(5)  0.0283(4)
-m o e omny
0.11743) —0.0825 0.0M9(5)  0.0130(4)

F FinePrint FH] - E]4F www.fincorint.com 3788

Purpose of the study

» What determine the spreads of life settlements?
¢ The determinants of the rate spreads implied by
life settlements have not yet been examined, albeit
the increasing importance of such products.

* Identifying the determinants and understanding
potential stakeholders assess the values and risks
of life settlements.

What determines risk premiums?

» Stock Returns
= CAPM: B
= APT: the B’s associated with some
macroeconomic / systematic risk factors
= Fama and French's factor models: size, book-
to-market ratio, momentum, etc.

13



Determinants of Corporate Bond

Yield Spreads Samoples
» Default risk (Fons, 1004; Longstaff, Mithal, and » Real-case data from Coventry
Neis, 2005) » Policies purchased from July 2009 to April 20n
» Tax premium (Elton et al., 2001) » Underlying policies: universal life
» Other components seemingly relating to the » 346 samples
determinants of stock risk premiums (Elton et al.,
2001)

» Liquidity (Longstaff, Mithal, and Neis, 2005;
Chen, Lesmond, and Wei, 2007)

Other Fixed-Income Securities Summary Statistics

» Corporate Loans (Santos, 20m) Mean  Median  sd.

= credit quality of borrowers, loan maturity, banks’ Age 75.75 75.58  4.56
: Gender 1 1. 0.

» Emerging Market Bonds (Min, 1908; Alexopoulou, p_— R = -
Bunda, and Ferrando, 2009) LE_Coventry 1297 13.00 277
= macroeconomic fundamentals of individual countries

Acquisition Cost

» Catastrophe Bonds (Bantwal and Kunreuther, ($m) 0.46 024  0.69
1000; Zanjani, 2002; Dieckmann, 2010) |
= Behavior factors (e.g., reluctance of managers to invest Benefit ($m) s e e

in cat bonds), the threats of catastrophes on risk bearers’

- ﬁz“ -

i FinePrint M{H] - =14 www.fincorint.com FTH%

63.42

5.92

0.24

0.00

1.00

19.67
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Modeling: Expected Returns Histograms

» Expected Returns of Life Settlements

» life expectancy vs. bond maturity
+ Internal rate of return (IRR) vs. bond yield

Acquisition Cost =
— Y PV(Premium,) + PV(NDBg),

rplllllll

* NDB, is the nominal death benefit to be paid
death time
)

Rate Spreads Possible Determinants: Seller Side
» the difference between the calculated IRR and the risk-free » Behavior Issue: surrender tendency
rate at the inception of the life settlement » Life settlements can be regarded as substitutes for
» Risk-free rates are the spot rates derived from Treasury surrenders. Stronger motivations to surrender
STRIPS with maturities being matched with the life insurance policies imply more willingness to enter life
expectancy at the funding time settlement transactions. The terms of such transactions
Mean Median Sd Min  Max. will be worse as a bargaining result, which implies
higher rate spreads of life settlements.
IRR_LE 8.55% 8.68% 1.42% 0.05% 12.62% = Actuarial reports found that policy year, the account
value normalized by death benefit, and healthiness
Zero Rate 3.67% 3.73% 0.38% 2.47% 5.01% (reflected by life expectancy through age, gender, and

smoking) are negatively correlated with surrender rate.

‘i-oa* . -
- -

i FinePrint FUED - S17F www.fincorint.com FTE%
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Possible Determinants: Buyer Side Underwriting Information

» Bearing mortality rate risks LE cov =y +y1LEyyp + €
= Non-systematic and systematic
» Paying ordinary tax LE covantsy
+ Bearing the default risk of the underlying insurer D e
Lo o)
Adjusted R* o-6o6o

Independent Variables The first regression - certain death time
healthiness (indicated by underwriting Intercept (g | “‘"’"
information to reflect surrender tendency); S-Sy
» Policy: -0.408™""
policy year (from issued date to funding date), —e
acquisition cost / NDB; = e
» Carrier: rating -0.097""
o140
o.m2

JH FinePrint FUE] - 9[#F www.fincprint.com 5788
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Considering Tax
2010 ordimary tax rate
Head of Househald Filing Status

10% on the income between $o0 and su.950 g76-45550=5606
15% on the income between 51,950 and 545,550; gw

gmﬂnwm:ﬁﬂd s17,650; 7636/67976-11.23%
86,235
guhhﬂ:hﬂnm@dm

plus $24260

33% on the income between $100,550 and $373,650;
pius 344,672

35% on the income over $373,650; plus 505,005

‘M% e, -

Estimating Tax Impact

» Tax rate: 15%
» Tax base:
+ Net death benefit - (sum of previous premium and
acquisition cost)

+ Acquisition Cost =
— ¥, PV(Premium,) + PV(NDBz — Tax.s)

~ Mean Median Std. Dev. Min. Max.
IRR_LE 0.086 0.087 0.014 0.000 0.126

IRR_LE tax 0.077 0.078 0.013 0.000 0.112

Regression Results - certain death time

R o8 o 2

o
T‘.

IRR under uncertain death time

—1Px X Qz+¢— X PV(NDB,)

» Considering Tax
AC = =2, (PxPV(Prem,) +
t—1Px X Gr4¢—y X PV(NDB; — Tax,)
Tax Base; = NDB — (AC + Y4 Premy)



Comparisons on alternative IRRs

Scaling Mortality Rates Policy1 IRR LE =657%
. NDB 350000 -
» We scale the mortality rate Saating Crtemamgsy AL
so that the life expectancy - e, _
equals to the life expectancy ::. m R e : N a—
provided by Coventry s g 3 " .
Min.  0.412 U ey
Max.  3.608 - o i Sl
Pndngiear 3009 o
IRR_LE tax 0.077 0.078  0.013 mmm L —
o8 aam o =

Scaling Factor and Underwriting Information

_ Inverse relaion Detween Undenwiing Information and Scaiing Factor

a} [y

ast
S

asp

i
i) -

15 o

-
[ comtet-azan k '
= 3 :

- - g & s

Regression Results - uncertain death time

ire:
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Considering Mortality Improvements

» Lee-Carter model

Iogmm.= a, + bxkt + €xt
ke=p + ke—y + v
= We forecast expected cohort mortality table to replace the

static HMD table

= Simulation: we simulate 1,000 cohort mortality tables. For
each policy we calculate IRR for each table, then average the

Regression Results - Mortality

Sprd_LCq
Underwriting -oro1x***
Information &
-28.662"**
Cost /| NDB
Policy Yar -ono™
Rating S

i FinePrint FUE] - 514 www.fincorint.com 5THE
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IRR distribution

» We compute IRRy; fort <mo, ie., IRRy 1, given
the policyholder dies at month 1, IRR;,, given the
policyholder dies at month 2, and soon

» The distribution of death time t can be obtained
from mortality table (;q,)

4 Mmmmmwzt r/ui‘hIRRtllz

Age  Pub(Deseh)  [KKmorshly) Premaus
Wy | e 7 Pk
T sseynys e mme
Tl ey gy S
™G esoyyiion aly e
T sscyyien ap am
TH  escpitan ww -pesse
T4 eacyysten ap e
IR eyt wxy am
T el aay wAm
Ty eeopyton an ess
T escpa o s
TIhy  empban i
I syl - -
Mae  mawyyid (e
SlitHE] e, e e

R



IRR distribution with Lee-Carter

Option’s risk premium mortality
a typical Black-Scholes example : » We further consider the IRR distribution under Lee-
call option of underlying with following Carter mortality improvements
d]aractﬂisﬁcsp-_—n)%o:,qg%' r-_—3% Computcthebleduthhmcd:mibuhonfotmhmuhhedm
mortality ta

- Average all the expected IRR to come up with the final
estimate T, F&5 1 1y gtIRRy 12

nuund-unu'uh. Max.

m_mm_ m,m:.m

Wmmmmm

Regression Rgsults - IRR distribution ﬁm‘l’g :&‘mt:n-tiﬂk distribution with

- BTG R Y

- -
N 48"

Jil FinePrint FUE] - BTfF www.fincorint.com FTRS
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Correlations
BT :

Summary of Results
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