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This report is provided for informational purposes only. Do not use this report as a primary basis for investment decisions or for
decisions pertaining to plan funding, accounting, or related regulatory requirements. In preparing this report, Pacific Global
Advisors may have relied upon and assumed, without independent verification, the accuracy and completeness of information
provided by various third parties such as investment managers. Pacific Global Advisors is not able to independently verify the
accuracy and completeness of such information and makes no representation as to the information’s accuracy or completeness.
This report may contain projections, forecasts or estimates. Pacific Global Advisors makes various assumptions in connection with
such forward looking information. Actual events or conditions may differ from those assumed and not all relevant events or
conditions may have been considered in developing the assumptions. Changes to the assumptions could have a material impact
on the information presented herein. No representation is made that the performance presented herein will be achieved. Nothing
contained herein should be construed as legal, actuarial or accounting advice. You must retain an actuarial firm which is
independent of Pacific Global Advisors to provide all actuarial services with respect to statutory and regulatory requirements.

Pacific Global Advisors and its affiliates do not provide tax advice. Accordingly, any discussion of U.S. tax matters included herein
(including any attachments) is not intended or written to be used, and cannot be used, (a) in connection with the promotion,

marketing or recommendation of any of the matters addressed herein to another person or (b) for the purpose of avoiding U.S. tax-
related penalties.

This report may not be distributed to any person other than the recipient and may not be replicated in any form without the prior
written consent of Pacific Global Advisors.
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Overview

The management of longevity risk in defined benefit pension plans should
not be pursued in isolation

To fulfil their duty to beneficiariesin an optimal way, pension plan
fiduciaries/trustees should consider the plan holistically:

Take account of the plan sponsor
Consider the assets and liabilities in an integrated fashion

Strategies based on LDI (Liability Driven Investment) will be suboptimal if
Interest rate (including inflation) risk is hedged without considering longevity
risk
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Longevity risk in DB pension plans cannot be managed in
ISsolation

Assets:

Investment Risk
\

DB
Pension

\Plan

Liabilities: Liabilities:

Interest Rate Risk Longevity Risk
N\ 3

Plan Sponsor:
Financial Strength & Risk Profile
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Pension plan fiduciaries/trustees must understand the
sponsor’s financial strength, risk profile and interdependencies

m Beneficiaries rely on the sponsor to fund the plan
® Without funding, their retirement income is at risk
m Since over the long term, even strong sponsors can become insolvent

®m The sponsor relies on the pension plan fiduciaries/trustees to manage the
plan in an efficient and economically sound way

m Without this, the sponsor faces large contingent calls on its cash flow

® Large, avoidable contingent calls on cash flow, can place a strain on the
sponsor, restrict its long-term sustainability and ultimately lead to
insolvency

Pension plan and sponsor have a symbiotic relationship
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Pensions can have a significant impact on the sponsor in
several ways

Pensions impact the sponsor’s...

® Risk profile

m Can consume “risk budget”
and cash flow

_ _ Pension
® Creditworthiness Risk
- - - ‘
= Credit ratings / borrowing , Sponsor
costs Financing Risk

Risk :
® Capital structure - Profile

m Can change financial leverage Operating
Risk

= Valuation N

m Deficits are subtracted and
surpluses are ignored

This needs be understood before addressing longevity hedging and

pension risk management in general
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As well as being sponsor-aware, the pension plan needs to
be managed on an asset-liability basis

® Integrated perspective on risk
Assets:
m Coordinated decisions on Investment Risk
§ |

m Asset allocation o
DB
Pension

® Liability interest rate hedging
® Liability longevity hedging

Plan

Liabilities:

Liabilities:

Interest Rate Longevity Risk

Risk ‘ .

® Lack of integrated and coordinated approach can lead to:
® Risk profile that is not optimal
® Overall returns that are not optimal
m Ineffective hedging

6 PACIFIC GLOBAL
ADVISORS



The end-game alternatives for defined benefit pension plans

« Execute a pension buyout or termination with an insurer

Transfer (g Sell the longevity risk along with everything else

« Commit to maintaining the plan for the long term
« Manage the longevity risk along with the other risks

Keep

m Both require taking an “economic” view of the plan, because
® Insurer will take this view for buyout / termination

® A long-term commitment to keep the plan necessitates a long-term
perspective on performance and risk, and over the long run only the
economics matter
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This means measuring the pension liability in economic
terms

® The economic liability involves using

m Swap yield curve to discount liability cash flows
— This should be the primary measure of the liability for strategic decision
making
— Monitor other liability metrics, e.g., accounting and regulatory liabilities

® Realistic mortality / longevity assumptions
— Current mortality table must be up to date
— Future mortality projections must reflect the latest data and models
— Future mortality “improvements”

Whether managing for the long-term or managing towards buyout /

termination, focus on the economic liability
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Practical illustration: Case study

Pension plan balance sheet ($ million)

m Corporate DB pension plan 1000 -

m Paying fixed benefits from retirement at
age 65 for life (no inflation or COLA*
linkage) <09 9

800 -

® 60% funded on economic basis 400 -

200 -

® Plan has already begun de-risking:

0 T

Assets Liabilities
® Hedged liability interest rate risk (partly) (Economic)

® Has not hedged longevity risk

® Reduced equity exposure

Alterna- Cash
tives 3%
19%

Equities
_ 33%
Fixed

Income
45%

* COLA refers to a cost of living adjustment
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Risk map of the pension plan

® Longevity risk is
comparable in size to other
risks because:

® Funded status in
economic terms is low

® Plan has reduced equity
and interest rate
exposure

Funded Status-at-Risk ($ million)

350

300

250

200

150

100

50

Diversi-
fication

Alterna-
tives [, .

[ REE]

Total
Equity

Asset Risk Liability Diversi- Total Risk
Risk fication
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A closer look at longevity and interest rate exposure

Expected liability payments (normalized) Liability sensitivity

100 -

—Age 45 cohort Age 45 Age 65
80 - —AGEED Do Interest rate duration 36 11
60 - Mortality g-duration 16 5

40 -

20 -

10 20 30 40 50 60 70
Years from today

m Cost of pension payments depend on interest rates and mortality improvements

® Sensitivity measured by “duration”
® Interest rate duration = % increase in liability for a 1% fall in interest rates
= Mortality g-duration = % increase in liability for a 1% increase in mortality improvements
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Longevity risk and interest rate risk are intertwined

Change in liability value — Age 45

W Interest rate sensitivity of the

liabilities (before hedging) is much
61% higher than mortality/longevity
60% - sensitivity
9%
® The combined impact of interest
16% rate and longevity risk is bigger
40% - than the sum of the individual
Impacts
® Risk Amplification
0 36% 36%
16%
0%
Interest Rates  Mortality Both
down 1% improvements
up 1% pa
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Longevity risk and interest rate risk are intertwined

Change in liability value — Age 45 Change in liability value — Age 65

20%

18%
0)
_— 61% 20
9%
15% -
5%
16%
40% -
10% -
20% - 0 0
* 36% 36% s% | | 170 L0
0
16% e
0% 0%
Interest Rates  Mortality Both Interest Rates  Mortality Both
down 1% improvements down 1% improvements
up 1% pa up 1% pa
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Interest rate risk depends on mortality improvements

Interest rate duration — Age 45 ® Interest rate risk increases by 7%

45 - if mortality improvements are
40 - 704 higher than expected by 1% pa

-
—___—
-

35 ® Hence the relative effectiveness of
30 - interest rate hedging will be lower
25 -
20 - 36 39
15 -
10 -

Current Up 1% pa
Mortality improvements
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Interest rate risk depends on mortality improvements

Interest rate duration — Age 45 Interest rate duration— Age 65

45
40
35
30
25
20
15
10

36

39

Current

Up 1% pa

Mortality improvements

14 -

12

10

Current Up 1% pa
Mortality improvements

Interest rate risk increases by 7-8% if mortality improvements are

1% pa higher than expected
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Longevity risk depends on interest rates

Mortality duration — Age 45 ® Longevity risk increases by 14% if

20 interest rates fall by 1%

. . .
18 - 14% m Hence the relative effectiveness of
64 -

certain types of longevity hedges
e will be lower
12 -

10 -

1
16 8

o N b OO 0
| I I |

Current Down 1%
Interest rates
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Longevity risk depends on interest rates

Mortality duration — Age 45 Mortality duration— Age 65

20
18
16
14
12
10

o N b OO 0

7 -

6_

16

5_

18 3 6

Current Down 1% Current Down 1%

Interest rates Interest rates

Longevity risk increases by 14-16% if interest rates fall by 1%
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Implications for pension management

There are two obvious implications for the management of DB pension plans
Measure longevity risk alongside the other pension risks
Coordinate longevity and interest rate hedging strategies

LDI (liability driven investment) strategies that don’t take account of
longevity risk will be less effective in reducing risk

This will become more and more apparent as the plan becomes better
funded and endeavours to increase de-risking

Even more important for liabilities that have inflation or COLA linkage
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Summary

The management of longevity risk in defined benefit pension plans cannot
be pursued in isolation

To fulfil their duty to beneficiaries optimally, pension plan fiduciaries/trustees
should consider the plan holistically:

Take account of the plan sponsor
Consider the assets and liabilities in an integrated fashion

LDI strategies will be suboptimal if interest rate (including inflation) risk is
hedged without considering longevity risk
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