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" Longevity Indemnity Reinsurance

028

“Longevity Swap”
= [ndemnity reinsurance contract, but “swap” is helpful analogy
*= Premiums = Expected Annuities + Loading (“fixed”)

= Benefits = Actual Annuities (“floating”) based on survival of annuitants

Expected Annuities + Loading =
Actual Annuities Premiums (fixed)

(floating) .
PONCYROICETS ompar ‘_m
Company

Actual Annuities =
Benefits (floating)




Cash Flows under Longevity Swap

lllustrating impact of different mortality scenarios

100,000 :
Paid by RGA
80,000 IR 1B &
60,000 IR IR IR 1B 1R 1B 1 s v 3
40,000 4800 IR 1R 1R 1B 18 18 18 1 1 1 1 b
20,000 ‘M0 1R 1R 10 1B 10 1B 10 1R 10 1R 1R 1% 1R 1% 1 1% 1 s 13
0
040 2045
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EPremiums
A0000 g IT IR VY m Expected Benefit Payments

o oo _

-60,000 &R 4-4H4 Q40§ & = Benefits in case of -20% mortality rates

m Benefits in case of +20% mortality rates
-80,000 §— B @ m Net Cash Flow in case of -20% mortality rates
100.000 Paid by Cedant ® Net Cash Flow in case of +20% mortality rates

RGA
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&4 Main Challenge in Transferring Longevity Risk

028

:
U

= Price can be decomposed in three parts:

1. Starting Mortality Rates Premium - Periodic

2. Mortality Improvement Rates Cash Flow
3. Compensation for Capital and Costs Actual |
Costs
- - Perceived
“Catch-Up” Costs
_ Premium
= Actual versus Perceived Costs: _ _

* “Catch-Up” Premium
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Longevity Risk Transfer in the Netherlands to Date

Based on General Dutch Population Mortality

EUR 12 bin of

AEGON Capital Markets Reserves February 2012
Capital Markets and EUR 1.4 bin of

ASEOR Reinsurer(s) Reserves DEeEimloEy 20

Delta Lloyd RGA EURF; éfr \t/) g; o August 2014

Delta Lloyd RGA EURRe ggr\?ég o June 2015

AEGON Reinsurer(s) EEESGe rt\)IIQSOf July 2015

Source: http://www.artemis.bm/library/longevity swaps_risk transfers.html



http://www.artemis.bm/library/longevity_swaps_risk_transfers.html
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Indemnity versus General Population
Type of Longevity Cover

_ Indemnity General Population

Model Portfolio with

Reference Actual Annuity Payments General Population Mortality

Settlement Difference between Difference between
Actual Annuities and Premium Initial and Ultimate Projection

Type of Contract Like Reinsurance Like Derivative

Parties For Institutions that are not For institutions that can
comfortable bearing basis risk bear basis risk

Duration Unlimited Limited

Including Deferreds Very Limited Possible

Transfers Challenging Easier

Due Diligence Extensive Hardly
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Capital Motivated Longevity Solutions
“Longevity Shock Absorber” = LSA

= Striking Balance between Costs and Benefits

1

Longevity Benefit |

= Improvement of Capital Position: (by Risk Taker)

* Increasing Own Funds :

|

* Reducing Solvency Capital Requirements !

|

1

|

= Cash Flows: ;
Inception I Maturity

Premiums ‘ ‘ ‘ ‘ ‘

(by Insurer)
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Tailoring Longevity Risk Transfer

Change in Mortality Rates
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Change in Mortality Rates

Detachment
Points

Longevity Benefit

Attachment
Points

0% 5% 10% 15%
Change in Mortality Rates



Two Components underlying Longevity Benefit

1. FV of Past Annuities 2. Present Value of Future Annuities

1200

1000 m Best Estimate Annuities

m Higher Mortality
800

= Lower Mortality

T
1l

600

200

- IIIIIIII

Future Years

LT

35

Assumed Term
Longevity Shock Absorber
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1. FV of Past Annuities 2. Present Value of Future Annuities

Including Annuities beyond Term =

1000 u Rest E~*‘mate Annuitie:

Higher Mortality

= To increase benefit of LSA ’ "I""“IIII"“I"“""“Hdmd

o
o

(=]
o

=3
o

o
o

sssss d Term FUtu re Year: S
ty Shock Absorber
|

= Take account of change in annuities beyond term based on mortality
experience during term

= Based on difference between:
* Projected PV of annuities beyond term at inception of LSA
* Projected PV of annuities beyond term at maturity of LSA
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Also referring to as “Commutation”

= Annuities Beyond Term
= Crucial Component
= Pre-agreed Model

= Also relevant for Attachment and Detachment
Points

= Recalibrated at Maturity

= Based on Obijective Data

0.050
0.045
0.040
0.035
0.030
0.025
0.020

0.015 -
0.010 -

0.005
0.000

Determining Present Value of Future Annuities

Mortality Model Projecting Mortality Rates

Realized and Projected —

i AZ!UK" Dutch — Male 50 yr -

= Realized
T ==AG2010-2060
| e=——=AG2012-2062

= CBS2010-2060
| —=——CBS2012-2060
4 e—AG2014
o o o o o o o o o o o o
L0 O N~ (o0] ()] o i AN (90) < Lo (o]
(@] (@] (@] (@] (o)) o o o o o o o
i i — — — N N (9\V] AN [q\] AN AN
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Numerical Example
Projected Capital Relief of Longevity Shock Absorber

= Determine Projected Reduction in SCR o5 Accrued Annual

Longevity Annuity Benefits

Upon Survival From Retirement Age

= Other aspects ignored:
* Risk Margin
* SCR Counterparty Default

* Reinsurance Recoverable

Millions

= Longevity Shock Absorber (LSA):
* 10 yr Term
* Attachment Point of 5%
* Detachment Point of 10%

Current Age




Projecting Mortality Rates

General Dutch Population — Male 50 yr

0.006
l L . . . |
_\ % Initial Calibration Period % —Realized up to Start
0.005 : : Best Estimate —
| |
| | —SIl Longevity Stress
0.004 - :
|
|
0.003 :
0.002
0.001
0
o L0 o Lo o Lo o L0 o L0 o L0 o Lo o
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Projecting Mortality Rates (continued)

0.006
_\ { Initial Calibration Period —Realized up to Start
1 (
0.005 : : | Best Estimate —
| . . . .
| Final Calibration Period { — Sl Longevity Stress
| |
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I_| ——Detachment Point
0.003 , ! :
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| e |
| -— I
0002 7 -
| |
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8 Projected Capital Relief

Expected Reduction in Current and Future Longevity SCR

800 110%
700 [TTTTTmesszzooo=—-- B Niiniaiiseisisiisteiisiisaiisiissiisissiiseieiseiei - 100%
\ - 90%

600 RS U - 80%
\\ — | 70%

60%

400
\\ - 50%
200 Projected Benefit - 30%

Millions
ol
S

N - 20%
100 Benefit as % of SCR Longevity (right axis) . 10%
= ! ! ! ! ! ! ! ! ! ! O%
0 1 2 3 4 5 6 7 8 9 10

Term Longevity Shock Absorber
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110%
100%
90%
80%
70%
60%
50%
40%
30%
20%
10%
0%

Different Attachment and Detachment Points
Expected Reduction in Current and Future Longevity SCR

/

T~ AN AN

T~ AN \

\ —0% Attachment and 10% Detachment -
N \ —5% Attachment and 15% Detachment
\ \ —10% Attachment and 20% Detachment

\ \ —15% Attachment and 20% Detachment

™~ AN \ \

N ~ AN N\

3 4 5 6 7 8 9 10

RGA .



Conclusion -

= Longevity Shock Absorber transfers remote longevity risk and thereby
Improves capital position under Solvency Il

= Improves both sides of the Solvency Ratio:
* Increasing Own Funds
* Decreasing Solvency Capital Requirement

= Attractive price relative to other capital management solutions
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Questions, Comments

André de Vries, adevries@rgare.com
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Legal Disclaimer

= This material is intended to provide the recipient (the “Recipient”) with a summary of potential transaction structures and
terms and conditions that may or may not lead to transactions being entered into between RGA and the Recipient.
Unless and until both RGA and the Recipient agree to, and sign, formal written contracts it is not intended that either
RGA or the Recipient are, or will be, bound by any of these proposed terms and conditions.

= This material is confidential and is intended for use only by the Recipient and its professional advisers and remains the
property of RGA. It should not be reproduced or discloSed to any other person without the prior written consent of RGA.

= Nothing in this material should be construed as legal, tax, regulatory, accounting or investment advice orasa
recommendation or an offer by RGA to purchase securities from or sell securities to the Recipient, or to underwrite or
place securities of the Recipient, or to extend any credit or like facilities to the Recipient, or to conduct any such activity
on behalf of the Recipient.

= RGA makes no representations or warranties with respect to the material, and disclaims all liability for any use the
Recipient or its advisers make of the contents of the material. This shall not, however, restrict, exclude or’limit any duty or
liability to any person under any applicable laws or regulations of any jurisdiction, which may not lawfully be disclaimed.

. An%views or opinions expressed in the material (including statements or forecasts) constitute the judgement of RGA as
of the date indicated and are subject to change without notice. RGA does not undertake to update this material. The
Recipient should not rely on any representations or undertakings inconsistent with the above paragraphs.
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