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Views on Experience

 From RIA’s history

— What ‘Experience’ do we possess?

 From RCL’s ongoing operations
— Experience Studies



TJR1

Guaranteed Minimum Death Benefits

Death Bendit Devd opment — Reach Threshold

m Frequency of ratchets
— 1day not ‘worth’ anything
m Annual rollups
— 10% not viable
m 5% rollup plus annual ratchet?
— Plus selection!
m Return of premium (persistency risk)
— Some VA writers extend an automatic ratchet
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TJR15

Guaranteed Minimum Death Benefits

Death bendit risk management, 1998

m Capacity becomes scarce resource
m Prominent reinsurers disappear

— Risk taking capacity is scarce

— Risk takers can and will discriminate

m VA writers must consider retaining risk
— Not much pricing room for product development
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TIR2

Guaranteed Minimum Income Benefit

How does GM IB differ from GM DB?

m Waiting period

m Annuitization rates

m Behavior

m Profitsduring income phase
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TJR3

Guaranteed Min Benefits

Risk management, Capital Markets

m Each risk standsalone
m Use exchangetraded options
m The price of certainty

November 16, 1998 Ruark Insurance Advisors, Inc.



Guaranteed Min Benefits

Risk management, Actuarial Techniques

m Risksviewed collectively

m Risksviewed aslong term

m Usesurplusto absorb fluctuations
m Uncertainty

November 16, 1998 Ruark Insurance Advisors, Inc.



Tips on Risk Analysis




Tips on Risk Analysis




How will ransurancebestructured in thefuture?




GMDB Issues

Present Conditions for DB ransurance...

m Almost all current offerings are reinsurable
m Somerollupspulled, and ratchets remain

m Recommendations
— Leverage existing profile

— Retain rollups, and increase retail charges on all
GMDB designs

— Seek stop loss reinsurance to reduce tail risk
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TJR6

GMDB Issues

Rollup versus Ratchet

m Assume a 100% stock contract of $1,000
m Assume a50% (and 25%) drop in stocks
m Assume 0% (and 5%) recovery for 10 years

m What isclaim amount in year 57
— ROP = $500 (and $43)
— MAV = $500 (and $43)
— 5% rollup = $776 (and $319)
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TJR16

GMDB Issues

DB Wrap-up

m Relnsurers can and will discriminate

m VA writer must develop opinion on worst case,
and build your reinsurance program accordingly
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Living Benefit Issues

Present Conditions for LB reinsurance...

m Many current offerings are not reinsurable

m Recommendations
— Leverage existing profile
— WB: add waiting period
— AB: restrict some assets to fixed account
— IB: restrict annuitization to every x years
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TIJR12

Thoughts on LB Reinsurance



Natural Hedging Issues

m Natural hedging requires similar underlying
assets

m EEB salesdisappointing
— Combination GM DB/ EEB may become mandatory
m GMDB inforce promising
— Scaleiskey
— Must view as package
m All about improving your risk profile so you can
weather a storm without panic
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Natural Hedging - EEB

m Scenario #1 - 50% correction in year 2
— PV GMDB claims = -$45 million
— PV GMDB premium = $14 million
— Net result is-$31 million

m Isoneof theworst cases for GM DB, but how
would EEB perform?
— PV EEB claims = -$1 million
— PV EEB premium = $22 million
— Net result is $21 million
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Conclusions

m Revisit creative ideas often!

m Talk hasalwaysbeen cheap. If areinsurer says
they’'re expertsin risk, ask for proof.

m Variable annuity reinsuranceisonly hard for
reinsurers that lack creative technical skills.
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Arbitrage-free Techniques

e VA’s don’t usually fit into Black-Scholes

e Retall annuities are complex, but capital
markets need simplicity

e Consider ROP GMDB

May 2005



Arbitrage-free: GMDB Techniques

e Project mortality claims in each year using a
worst-case equity scenario

— Total 20 year claims of $37 million per $1 billion
retall

e 20 put options, one per year

e B-S costis $4.4 million at t=0
— [Div = 2%, RFR = 3-5%, Vol = 16%]



