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Agenda
» Review the general structure of guarantees
within pension products:
— Account Value guarantees
— Interest Rate guarantees
— Mortality Table guarantees
 What is a guarantee “worth”?
— Argue that there are three ways to define “worth”
— Explain the difference: Value, Price and Cost
» The Florida pension experiment**
— Will individuals rationally use these guarantees?
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Classification of Guarantees

Type of

Guarantee:

Nature of
Guarantee:

1.) Account Value...

At maturity or death the savings
account is guaranteed to be a
minimal value (typical money back
guarantee)

2.) Interest Rate...

When converted into an income
stream — or when invested in the
fixed account -- the interest rate is
greater than a minimal value
(typically 3% per year)

3.) Mortality Table...

The actuarial mortality table upon
which the pension life annuity
payments are based, is fixed in
advance.
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So, what are they worth?

» Provide a number of examples...

Copyright © 2005 by M.A. Milevsky

Q#1: Fair Actuarial Premium?

Age 100 pure endowment policy pays $20
in one year, conditional on survival.

Probability of survival (IAM2000) is 75%.
Opportunity cost of funds is 10%.

Fair actuarial premium (no loading) is:

(O.75)($20}

$13.636= 110
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Q#2: Fair Actuarial Premium?

You must pay $20, in one year, if the
temperature in Buenos Aires exceeds 45c,
during the year. You pay nothing otherwise.

Meteorologists estimate the probability of
this event is 75%.

Opportunity cost of funds is 10%.
Fair insurance premium (no loading) is:

(O.75j($20}
1.10

$13.636=
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Traditional Actuarial Pricing:
Law of Large Numbers

Today... ...Tomorrow
>

Probability of Survival: p
Interest Rate: R

The current price (present value) of $1
conditional on survival is:

Lo P
1+R
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Q#3: Fair Actuarial Premium?

* You are obligated to pay $20, in exactly one
year, if the Dow Jones Industrial Average
exceeds 11,000 by the end of the year.

» Stock market experts estimate the
probability of event is 75%.

» Cost of funds is 10%; fair premium is?
0.75/%20
$13.636=( )( j

1.10
- WRONG! Why?
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Manufacturing & Replication

* |f the underlying contingent-claim can be
perfectly replicated using the underlying
security, then the market price of this risk
Is zero and economic value of this liability
Is the capital market manufacturing cost.

» This manufacturing cost may be higher or
lower than the expected (or quantile of)
loss from this exposure.
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What is the Claim \Worth?

Value
(Utility)

Cost

(Manufacturing)
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Price
(Market)
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Underwriter

Coventry Now Buying Unwanted VA Contracts
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Florida Pension Conversion

 In early 2002, over 650,000 employees of
the State of Florida were given the choice
to convert their traditional Defined Benefit
(DB) pension plan, into a self-managed
Defined Contribution (DC) account.

« Each employee electing to participate was
given an initial DC balance equal to the
Accumulated Benefit Obligation (ABO).

* They could choose from a limited set of
mutual funds and some institutional
investment products.
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Florida Pension Election

 In order to mitigate some of the investment risk,
the State legislature provided the option to make
a second election and possibly return to the
Defined Benefit plan at any time prior to
retirement.

» The strike price of this option, or the cost of re-
entry to the DB plan, is the value of the
accumulated benefit obligation (ABO) at the time
of the second election. (For existing employees.)

* A massive education campaign conducted in the
State of Florida, spearheaded by Financial
Engines (a.k.a. Nobel laureate Prof. Bill Sharpe)
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The Florida Decision Tree

m==)> DC Plan

\/ Second Election

:>v
1 <mmm

Retire from DB Plan Retire from DC Plan
(3% COLA Annuity) (Cash or Life Annuity)

Copyright © 2005 by M.A. Milevsky




Moshe A. Milevsky World Bank: 14 April 2005

Deterministic Analysis:

Retirement Wealth, assuming
the Option is Exercised at Time s

W, (s) = B, +(C, ~B,)e"™

...where p denotes the force of interest
inside the individual DC account.
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Retirement Wealth:
Assuming 2nd Election at Age...

$1,900,000 /—A—V
$1,700,000 Z X \
$1,500,000 K\

DB Pension \
$1,300,000 \
$1,100,000

$900,000 \
DC Pension

$700,000

Retirement Wealth

Optimﬂm Age

$500,000 T T T T T

mmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
mmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
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Definition of the Option Value

» We can define the option value as the
(expected) percentage increase in
retirement wealth as a result of the second
election.

V(S) — VVT (S) - maX[CT ! BT]

max|[C;, B, ]

How much more has to be contributed to the DC plan,
in order to generate the same retirement benefit?
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Another way to think...

* One can define a threshold rate of return
u, needed to justify staying in the DC plan.

« |If the instantaneous rate of return in the
DC plan is lower than this threshold, the
participant should switch (back) to the DB
plan since the ‘implied’ return is higher.

» As the participant ages, the threshold
return grows...

Copyright © 2005 by M.A. Milevsky
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The Threshold Investment Return (mu),
Required to Justify Staying in the DC Plan.
Entry | Initial [Age at which the second election is being contemplated |
Age | Service 30 35 40 45 50 55
50 5 15.7% | 17.1%
10 14.3% | 15.6%
15 13.8% | 14.9%
20 13.5% | 14.5%
25 13.4% | 14.2%
40 5 -50% | 10.0% | 13.8% | 14.9%
10 39% | 10.1% [ 135% | 14.5%
15 6.8% | 11.4% | 13.3% | 14.2%
30 5 51.3% -5.4%|  6.8%| 11.4%| 13.3%[ 14.2%
10 -19.3%  0.6%|  8.3%| 11.6%[ 13.2%| 13.9%
opyright © 2005 by M.A. Milevsky
What is the value of the option?
and when should you switch?
Service |Age 42| Age 37| Age 32| Age 27 |Age 22
22yrs | 0.0%
(s=0)
17yrs 0.0% 0.5%
(s=0) (s=2)
12yrs 0.0% 1.3% 4.6%
(s=0) (s=3) (s=7)
7yrs 0.3% 2.8% 7.0% 12.3%
(s=1) (s=5) (s=8) (s=13)
2yrs 1.6% 5.5% 10.6% 16.6% 23.4%
(s=3) (s=6) (s=10) (s=14) (s =20)

Assuming: 4.75% salary growth, and 8% valuation and risk-free rate.
Copyright © 2005 by M.A. Milevsky
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Florida 401(a) Plan Update:
March 2005
* In person...
Conclusion:

* There is a large universe of investment
guarantees offered on savings (pension)
products.

— Account value
— Interest rate
— Mortality tables

* The question What are they worth? is not

easy to answer...it truly depends.

» Additional reading and references...
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The
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How to Reach Me:

* moshe@milevsky.net
e Tel: (416) 348-9710 ext: 3010
» Fax: (416) 348-9385

Individual Finance and Insurance
Decisions (IFID) Centre

www.ifid.ca
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