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The determinants of risk premiums embedded in various investment
products attract the attentions of scholars as well as practitioners. The
renowned CAPM (Capital Asset Pricing Model; Sharpe, 1964) showed that the
risk premiums of stocks are determined by the market risk premium and the
betas of individual stocks reflecting the sensitivities of the stock prices to
market movements. Ross (1976) developed the arbitrage pricing theory (APT)
in which the risk premiums of stocks are determined by some macroeconomic
factors and the associated betas. The market risk premium may be one of the
factors. Fama and French (1996) proposed a three-factor model to explain the
risk premiums of stocks including size and book-to-market factors in addition
to the market risk premium.

Many papers studied the determinants of corporate yield spreads, e.g., Jones,
Mason, and Rosenfeld (1984), Longstaff and Schwartz (1995), Duffie and
Singleton (1997), Duffee (1999), Elton et al. (2001), Collin-Dufresne, Goldstein,
and Martin (2001), Delianedis and Geske (2001), Huang and Huang (2003),
Collin-Dufresne, Goldstein, and Helwege (2003), Eom, Helwege, and Huang
(2004), Liu, Longstaff, and Mandell (2004), Longstaff, Mithal, and Neis (2005),
Chen, Lesmond, and Wei (2007). The spreads of corporate bond yields over
government bond yields consist of three components: expected default loss, tax
premium, and risk premium. Earlier literatures such as Bodie, Kane, and
Marcus (1993), Fons (1994), and Cumby and Evans (1995) assumed the risk
premium to be zero. Elton et al. (2001) showed that expected default
accounted for a small fraction of the spread only. State taxes explained a
substantial portion of the spread, and the remaining portion was closely related

to the factors explaining the risk premiums of stocks. Using the credit default
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swap premium directly as a measure of the default component in corporate
spreads, Longstaff, Mithal, and Neis (2005) found that the majority of the
corporate spread is due to default risk. The non-default component is time
varying and strongly related to the measures of market and bond-specific
illiquidity. Chen, Lesmond, and Wei (2007) further confirmed the importance
of liquidity in determining corporate yield spreads.

The yield determinants of other fixed-income securities have been analyzed
in the literature to some extent as well. With regard to corporate loan spreads,
earlier studies admitted the credit quality of borrowers as one determinant but
rejected the loan maturity. Gottesman and Roberts (2002) found evidence that
lenders are compensated for longer maturity loans. Santos (2011) spotted that
the losses occurred to banks also affected loan spreads. Another line of
literatures investigated the determinants of emerging market bond spreads.
The results from different samples and sampling periods such as Min (1998)
and Alexopoulou, Bunda, and Ferrando (2009) seemed to confirm that
macroeconomic fundamentals of individual countries were significant
determinants. Bantwal and Kunreuther (1999) identified that catastrophe bond
spreads are higher than those of equivalent-rated corporate bonds and tried to
explain this puzzle by behavior economics (e.g., reluctance of investment
managers to invest in cat bonds). Zanjani (2002) suggested that the “extra”
risk premiums may be due to the threats of catastrophes on risk bearers.
Dieckmann (2010) proposed a habit process to explain the extra premiums in
which catastrophes are rare economic shocks that could bring investors closer

to their subsistence level.
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The determinants of the risk premiums implied by life settlements have not
yet been examined, albeit the importance of such products. This study intends
to fill the hole of the literature, which may also be interested by the buyers,
sellers, originators, and other stakeholders of life settlements. Identifying the
determinants and understanding their relative significance will help market
participants assess the value and risk of the life settlements.

Learning from the corporate bond literatures, we will first estimate the
expected returns of life settlements. We may regard the insured’s life
expectancy of a policy as the maturity of a corporate bond. The former is
subject to mortality risk while the latter default risk. Thus we may estimate
the internal rate of return (IRR) of a policy given the insured’s life expectancy
in the similar way as we calculate the yield to maturity (YTM) of a corporate
bond. The IRR is the solution to the following equation:

0= —):PV(Premium;) + PV(NDBg), 1)

in which PV denotes the operator of calculating present value, Premium
indicates the premium expected to be paid at time t, NDB,g is the nominal death
benefit to be paid at the expected death time.

The difference between the calculated IRR and the risk-free rate at the
inception of the life settlement is the crude spread. We plan to use the spot
rates derived from Treasury STRIPS as the risk-free rates with maturities being
matched with the expected death time. Some literatures, such as Santos
(2011), Gottesman and Roberts (2002), Alexopoulou, Bunda, and Ferrando
(2009), Min (1998), and Lei, Wang, Tzeng (2003), investigated the

determinants of such spreads. We may conduct similar analyses.
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In the second stage we will take expected mortality costs into account by
using available mortality tables and/or stochastic mortality rate models. For

instance, the mortality-considered IRR can be the solution of the following:

1
Zt[E(CFt)Xm]:O' @

where E(CFy) = [(,p{” xq!"),xNDB)] - ,p!” x Premium;, ,p'” is the
probability that the policy for an insured, age of x, remains valid for t years, and
q\%), is the probability of the insured, age x+t-1, dying within one year that
can be drawn from a mortality table. q'¢), may also be generated by

stochastic mortality rate models to incorporate uncertain improvements or
deteriorations of mortalities in the future. Two well-known models are the
Lee-Carter model (Lee and Carter, 1992) and CBD model (Cairns, Blake and
Dowd, 2006a). The Lee-Carter model is a one-factor, linear model assuming

that:

IOg qx,A = a'x + beA + gx,A’ (3)
where q, , denotes the one-year death rate of age x inyear A, a and

b, are age-specific constants, K, represents the time-varying factor of
mortality rates, and &, , indicates the fitting error associated with age X in

year A. The specification of the CBD model is:

logit g, , = K + K (x—§)+gxyA’ @
where logita, ,=0d,,/(1-q,,). K and K might be modeled as a

two-dimensional random walk with drifts (Cairns et al., 2008).
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Subtracting the mortality-considered IRR by the risk-free rate gives us the
mortality-considered spread. Then we can know the significance of mortality
costs in determining the spreads of life settlements. This question may not
look interesting at the first glance, but the answer should be informative and
may even be surprising.

Then we will analyze the non-mortality component of the spread.”  We will
conduct the following regression analyses:

Non-Mortality Component = S, + Y; B; X Variable; + «. (5)

The candidates of variables may come from several aspects:

policy: policy issued year, policy type, policy size (death benefits and
premiums), funding year, the cash surrender value when the policy is funded,
purchase price;

insured: gender, smoking status, health status, issued age, the insured’s age
when the policy is funded, life expectancy, number of policies from the same
insured;

carrier: rating, domicile, organizational form (mutual or stock);

medical underwriter: indicated by a dummy variable;

investor: a dummy to indicate being an insurer or not.

The regression will be cross-sectional when the funding times of samples
are close to each other.

If the funding times spread over several years,” we will run panel

regressions. We will further test how the non-mortality component of the

1 A more precise meaning of this component is the portion of the spread excludes the
expected mortality costs. This component may still reflect the unexpected mortality risk.
2 In this case we may have to consider the changes of mortality rates in these years when
assessing expected mortality costs and calculating spreads.
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spread relates to the conditions of (insurance and) financial markets. The
financial market variables that may affect the demands for life settlements
include: the level and the slope of the risk-free rate curve, corporate yield
spreads, and market risk premium of stocks. The variables that may affect the
supplies of life settlements include: unemployment rate and life settlement

issuance.
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