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What are the basics?

What are the basics?

I EAS, i EAEQE
E[lx x r]
V[l % r

ZU(=RY) L&Y U

Mortality Improvement x Adverse Selection = Higher Loadings
Lower investment returns
A
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Transferring the longevity risk

Transferring the longevity risk

Transferring the longevity risk from an insurer to policyholders reduces required risk
capital, i.e., capital cost || then annuity premium |.

Insightful annuity designs from academic studies:
Denuit, Michel, Steven Haberman, and Arthur Renshaw. 2011.
“Longevity-Indexed Life Annuities”. North American Actuarial Journal 15: 97-111.

Milevsky, Moshe A., and Thomas S. Salisbury. 2015. “Optimal Retirement Income
Tontines”. Insurance: Mathematics and Economics 64: 91-105.

Chen, An, Yusha Chen, and Xian Xu. 2022. “Care-Dependent Tontines”.
Insurance: Mathematics and Economics 106: 69—89.

BACK TO THE BASICS
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Denuit et al. (2011), “Longevity-Indexed Life Annuities”

Suggest that the annuity benefit at time k is adjusted by the factor

kp§‘§’(to)

lytk = —psrr v
’ kP5® (to)

In other words, the annuity benefits depend on the “expected/actual’ ratio of reference
population data.

= Longevity risk partly transferred to policyholders; i.e., systemic risk |.

BACK TO THE BASICS 2023.08.30. 5/13



Milevsky & Salisbury (2015), “Optimal Retirement Income Tontines”

Tontines completely transfer the risk to the policyholders!

Range of Flat 4% Tontine Payout Purchased at 65: Gompertz Mortality

10th vs. 90th percentile: n = 400 (m=88.721, b=10) Range of Optimal Tontine Payout at 4% Interest: Gompertz Mortality
10th vs. 90th percentile: n = 400 (m=88.721, b=10)
£120.00
£14.00
£100.00 £12.00
£80.00 £10.00
£8.00 ,_,.:x:::::lllllllllllllll||||||
£60.00
£6.00
£40.00
£4.00
£20.00 £2.00
P — £0.00
£0.00 66 69 72 75 78 81 84 87 90 93 96 99

Age
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Chen et al. (2022). “Care-Dependent Tontines”

Care-dependent (LTC) benefits are viewed as an advance of additional “mortality

credit”.

Table 5.3

Risk loading Fo for different pool sizes n using the baseline pa-
rameter setting from Table 5.1. Net premium Py = P = P¥ =
v = 10000, subjective discount rate p = 0.02, risk-free rate r =
0.02, initial age x = 60, risk aversion coefficient y = 2, and pay-

ment weighting factor « =0.5.

n Fy! Fo? F¥
10 144 270 595

100 41 14.9 595
500 37.7 0.978 595
1000 37.6 0.255 595
2000 37.6 0.0648 595
5000 37.6 0.0071 595

) BACK TO THE BASICS
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Take advantage of long-term investing

Take advantage of long-term investing

For a long retirement period, we may combine equity-indexed & longevity-linked

annuity with some guarantees, see Kabuche (2023).
We can also guide policyholders to purchase deferred annuities during their working

period to maximize their retirement income utility.
® On October 23, 2014, the US Treasury allows target date funds to include DAs
among their assets in 401 (k) plans.

Owadally, Igbal, Chul Jang, and Andrew Clare. 2021. “Optimal investment for a
retirement plan with deferred annuities”. Insurance: Mathematics and Economics,

98, 51-62.
Jang, Chul, Andrew Clare, and Igbal Owadally. 2022. Glide paths for a retirement
plan with deferred annuities. Journal of Pension Economics and Finance, 21(4),

565-581.

2023.08.30. 8/13

BACK TO THE BASICS




TDF with deferred annuities (DAs)

CRRA =1 (Log) CRRA =3

1.00

0.00

40 45 50 55 60 65
age

Figure 2.4 - Optimal investment and deferred annuity allocations of overall wealth on average at various
ages over the planning horizon and for different risk aversion (CRRA) coefficients.

Source: Owadally et al. (2021)
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Take advantage of long-term investing

Performance of DA-enhanced glide paths

75.00 -
g - A Stochastic/DA
[=}
2 6500 A In
= P N. New
g : Glide Path
@ —~ 5500 7] B. Stochasitc/|A with 1A e
z 0 ~~ M. New
= )
xS 1500 K. e e 2 GlidePath
£8 1 F—p E. with DA
w - I — \
To L~
5 T 3500 A N
I @ L\ C.Cash| D Bond
E Only Only
£ 2500 A | H. Equity
+ / Only
] ¢
15.00 T T T )
0.00 2.00 2.00 6.00 8.00

Expected Retirement Income Per Unit Risk

Figure 4.4 - Certainty equivalent retirement income (£1,000 p.a.) and expected retirement income per
unit risk for various investment strategies.
Source: Jang et al. (2022)
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Concluding remarks
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Retirement income innovations are not only for life insurers!
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GuardPath Modern Tontine (Guardian Capital, Canada announced on September 7, 2022)

Initial investment Assumed net investment return Tontine payout?
$100,000 7% - $556,680

600k

500k

400k
2

% 300k
g

200k

100k

0

0 1 2 3 4 5 6 7 8 9 10 M 12 13 14 15 16 17 18 19 20
Years
@ Market value @ Redemption value @ Tontine payout
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https://www.guardiancapital.com/investmentsolutions/guardpath-modern-tontine-trust/
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