STATE STREET GLOBAL ADVISORS | SSEA.




STATE STREET GLOBAL ADVISORS

Liability Driven Investing

Top down or Bottom up

Joseph Moody
Head of Liability Driven Investing SSgA

SSEA.




Agenda

m An Evolutionary Environment

m Liabilities — Identifying the Real Risks

m Implementation Case Studies and 3 different Solutions




STATE STREET GLOBAL ADVISORS

An Evolutionary Environment

Modern Portfolio Theory?




Pension Environment

Assets and liability mismatch caused funding problem — hidden risks

Liability Risk
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Implementation - The Elements Of Partnership

Sets investment objectives
Expected return/risk
requirements

Define mandate constraints

Reviews ALM analysis
Recommends plan objectives
Oversees ongoing plan
allocations and manager
relationships

LDI leading solutions provider
Portfolio growth rebalancing
Counterparty management
Collateral management

Provides annual liability profile
Projections based on
beneficiary composition (e.g.,
life expectancy, retirement
salaries)




LDI vs. Conventional Investing
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Liabilities - What are the Real Risks?




A Helicopter Perspective
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Top Down Risk Assessment Framework
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100m Of Liability Cash Flows At Market Rates
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Liabilities Today Scheme Duration Liability Type
Value of 100m 19 Years LPI(0-5%) Liabilities

Actuarial projected cash flows become the benchmark to beat




Funding Level Sensitivity

Liabilities are bond-like in nature

Bond Yields Falling | Bond Yields Rising

-1% -0.5% 0.5% 1%

3.7% 5. 7%

change in yields means we can expect the liabilities to fall by




Sensitivity Of Asset Mix To Changing Bond
Yields

Difference between assets & liabilities

83m
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Bond Yields Falling % Bond Yields Rising %

Changes in bond yields of alters the funding ratio either up to 98% or down
to 73%




Sponsor Covenants
What is likely to happen?

Probability of deficit or surplus after 10 years

Deficit Surplus

Probability (%)

mm Current Portfolio
4
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I I EmE_ .

Funding Level

The sponsor can expect a 1l in 3 chance that the scheme will still be in deficit




Ability To Pay

Likelihood of meeting pension fund liabilities

Long Index
Property  Linked

Long Bond i '
ong Bonds Conventional Today LDI Portfolio
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9.3% Tracking Error 4.0%
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Combining Pooled Swaps And Alternatives

Contribution To Funding Risk p.a.
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Multi Strategy
Hedge Fund LPI(0.5) PALMS

Total Risk

Active Equity & Alternatives
Active

Equity

Funding Level

2008 2009 20010 2011 2012 2013 2014 2015 2016 2017

Funding Level ——  +/-1 Std Dev +/- 2 Std Dev




Combining Alternatives With Less Concentrated
Equity Beta

Improved Diversified Portfolio

70% Swaps 50% Bonds
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70% Bonds

Swaps / Equities Split
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Funding Ratio Tracking Error (Portfolio vs. Liabilities)
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Case Studies




Example 1: Building A Surplus Funding Position

Efficient Portfolio Line Distribution of Funding Ratio
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Series of LPI

Financing

.

Example 2: Structured LDI Solution

Reference
Obligations

Pension Fund

200 7
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t LIBOR + X bp

LIBOR

Total Return Swap Facility

LPI + real
yield

Total Return

' Total Return Paid

ABS Portfolio
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'Cash buys Portfolio

Cash Units & Fund
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Cash

Global Equity Call Options

LIBOR + X bp

Premium

»
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Example 3: Structured Open Architecture

Current Structure
Total Scheme 70/30

SSgA MPF Pooled Bond
Funds

Swap Collateral - Gilts

SSgA MPF Pooled Equity Funds

Hedging Equity Futures
Basket
to 60/40 position

Futures Cash Margin

Flexibility to incorporate
other Managers




Conclusion

Understanding multi-dimensional risk means schemes are
now adopting their liabilities or using proxy benchmarks

Swaps and alternatives clearly provide useful diversification

benefits

Pension schemes have very different requirements and
solutions
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Thank You




