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l Overview of Callan’s

Asset-Liability Process




Goal of the Asset-Liability Study

The goal of an asset-liability study is to establish a long-term strategic asset allocation target

An appropriate asset allocation will depend on the Plan Sponsor’s investment objectives:
Minimize costs over the long run (long-term goal)
How much return generation (from beta and alpha) is necessary to lower contributions and/or improve funded status?
Minimize funded status volatility (short-term goal)
How much risk reduction to reduce contribution/funded status volatility?

The strategic asset allocation target should be an optimal balance between sustainable funded
status volatility and minimization of contributions over the long run

The strategic asset allocation will vary by the unique circumstances of the Plan Sponsor
No “one-size-fits-all” solution exists
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Where Does Asset Allocation Fit In?

Evaluating the interaction of the three key policies that govern a defined
benefit plan with the goal of establishing the best investment policy

Investment Policy

e How will the assets supporting e How will the benefits be funded?
the benefits be invested? e \What assumed investment
e What risk/return objectives? Investment return?
e How to manage cash flows? Policy e How are defﬁcits amortized’:P
e What actuarial methodologies

are applied to dampen
contribution volatility?

Funding Policy

Benefits
Benefits Policy Policy
e What type/kind of benefits?
e What level of benefit?
e When and to whom are they payable?
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Callan Asset Allocation and Liability Process

Define Capital Market Define Liability
Assumptions Assumptions

Create Asset Mix Build Actuarial Liability
Alternatives Model

Simulate
Financial Conditions

Define
Risk Tolerance

Select Appropriate
Target Mix
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How are Capital Market Projections Constructed?

Annual process to update 10-year projections
Evaluate current environment and economic outlook
Examine relations between economy and historical asset class performance
Create 10-year risk, return, and correlation projections
Test projections for reasonable results

Projections cover most broad asset classes and inflation:
Broad domestic equity
Large cap
Small cap
International equity
Developed markets
Emerging markets
Domestic fixed income
International fixed income
Real estate
Alternative investments
Private Equity
Hedge Funds
Multi-Asset Class
Other Real Assets

Cash
Inflation

Incorporates both advanced quantitative modeling as well as qualitative expertise
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2016 Capital Market Expectations

Broad market bond returns held at 3.0%

We expect interest rates to rise, especially if the economy continues to expand and the Fed executes on its
stated monetary policy. Bonds will suffer capital loss before higher yields kick in. We expect cash yields to
move toward 2.50% and 10-year Treasury yields to reach 3.25% over the ten-year projection — a reversion to
mean, but lower than the long run averages

Project an upward sloping yield curve, but a very slim risk premium for bonds over cash (0.75%)

Cash returns held at 2.25%, reflecting an expected rise in Fed Funds rate

Domestic Equity (S&P 500) reduced to 7.25%, Non-U.S. Equity to 7.55%, both 25 bps reductions
from 2015

U.S. markets went sideways in 2015, but the U.S. economic outlook is more muted; fundamentals remain
reasonable

Building up US equity returns from long-term fundamentals, we arrive at 7.25%:
+ 2.75% real GDP growth

+ 2.25% inflation forecast translates to 5% nominal earnings growth,
+ 2.25% dividend yield = 7.25%

Small premium for Non-U.S. over Domestic, largely driven by Emerging Markets

Real Estate return lowered to 6.0%

Reflects downward pressure on income returns at 4-5% with increased competition for investment.
Asset class eyed by those hungering for yield
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2016 Capital Market Expectations—Return and Risk

Summary of Callan’s 10 year Capital Market Projections

Callan

Return

Expected Standard  change from
Asset Class Benchmark Return* Deviation 2015
Equities
Broad Domestic Equity Russell 3000 7.35% 18.70% -0.25%
Large Cap S&P 500 7.25% 17.75% -0.25%
Small/Mid Cap Russell 2500 7.55% 22.75% -0.30%
Global ex-U.S. Equity MSCI ACWI ex USA 7.55% 21.30% -0.25%
International Equity MSCI World ex USA 7.25% 20.05% -0.25%
Emerging Markets Equity MSCI Emerging Markets 7.60% 27.85% -0.30%
Fixed Income
Short Duration Barclays G/C 1-3 2.60% 2.25% 0.20%
Domestic Fixed Barclays Aggregate 3.00% 3.75% 0.00%
Long Duration Barclays Long G/C 3.70% 11.40% 0.50%
TIPS Barclays TIPS 3.00% 5.30% 0.00%
High Yield Barclays High Yield 5.00% 10.50% 0.00%
Non-U.S. Fixed Barclays Global Aggregate ex US 1.40% 9.20% -0.90%
Emerging Market Debt EMBI Global Diversified 4.70% 10.00% 0.00%
Other
Real Estate Callan Real Estate 6.00% 16.45% -0.15%
Private Equity TR Post Venture Cap 8.15% 32.80% -0.35%
Hedge Funds Callan Hedge FOF Database 5.25% 9.30% 0.00%
Commodities Bloomberg Commodity 2.75% 18.50% 0.00%
Cash Equivalents 90-Day T-Bill 2.25% 0.90% 0.00%
Inflation CPI-U 2.25% 1.50% 0.00%

* Annualized return over 10 year horizon

Knowledge. Experience. Integrity.
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2016 Capital Market Expectations—Correlations
Key to Constructing Efficient Portfolios

Broad US Equity
Large Cap (997
Small/Mid Cap 9965 = 0.940
Global ex-US Equity| 9882 0.879 @ 0.853
Non-US Equity 0852 0.850 0.820 0.986
Em Mkts Equity 0861 0.855 0.840 0.933 0.860
Defensive 9240 -0.230 -0.260 -0.254 -0.230 -0.280
USFixed 0108 -0.100 -0.130 -0.123 -0.105 -0.150 0.870
Long Duration 0136 0.138 0.121 0.106 0.119 0.069 0.681 0918
TIPS 0050 -0.045 -0.065 -0.053 -0.045 -0.065 0530 0.580 0.527
High Yield 0640 0640 0610 0629 0610 0610 -0.170 0.020 0.220  0.060
Non-US Fixed 0014 0050 -0.100 0.013 0.060 -0.090 0.480 0510 0.542 0.340 0.120
Em Mkt Debt 9587 0590 0550 0.553 0.530 0550 -0.120 0.030 0.159 0.170 0.390 0.010
Real Estate 0735 0730 0.715 0.669 0.650 0645 -0.140 -0.020 0.188 0.005 0.560 -0.050 0.450
Private Equity 0948 0945 0.915 0934 0.905 0905 -0.240 -0.190 0.054 -0.100 0.640 -0.060 0560 0.710
Hedge Funds 0797 0795 0765 0760 0.735 0740 -0.120 0.080 0.272 0.055 0.570 -0.080 0.510 0.600 0.770
Commodities 0167 0.165 0.165 0.177 0170 0.175 -0.220 -0.120 -0.045 0.100 0.100 0.050 0.190 0.200 0.180  0.210

Cash Equivalents 0043 -0.030 -0.080 -0.040 -0.010 -0.100 0.300 0.100 -0.049 0.070 -0.110 -0.090 -0.070 -0.060 0.000 -0.070 0.070
Inflation -0.025 | -0.020  -0.040 -0.019 -0.050 0.050 -0.200 -0.280 -0.337 0.160 0.060 -0.150 | 0.000 @ 0.150 -0.030 0.200 0.400 0.050

Broad Large Sm/Mid Global Non-US Em Mkt Defens us Long TIPS High  Non-US Em Mkt Real Private Hedge Comm Cash Inflation
US Eq Cap Cap ex-US  Equity Eq Fixed Duration Yield Fixed Debt Estate Equity Funds Equiv

Relationships between asset classes is as important as standard deviation
To determine portfolio mixes, Callan employs mean-variance optimization

Return, standard deviation and correlation determine the composition of efficient asset mixes
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Expected return and risk characteristics

MCERA's current asset allocation policy

Asset Class
US Broad Equity
Global Ex-US Equity

Domestic Fixed
Real Estate

Cash Equivalents

Total

Arithmetic Expected Return 7.3%
Geometric Expected Return* 6.6%
Risk (Standard Deviation) 13.1%
Inflation (CPI) 2.25%

*Annualized return over 10 year horizon

MCERA’s long term expected return of 6.6% is less than the plan’s actuarial target of 7.25%
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Consideration

l Asset Classes for




Additional Asset Classes to Examine

Growth
(63%)

Equities
*Global eauitv (63%)
*Private equity

Credit Sensitive
*High yield
*Emerging debt
*Bank loans
*Long credit
*Private debt

e Percentages in parentheses and bolded represent MCERA's current target allocation

Risk
Mitigation
(28%)

Income Producing

*Short duration

*US fixed income
(27%)

*Non-US fixed income

Rising Rate

Protection
*Cash equivalents
*Short duration

*Floating rate
securities

Flight to Quality

*Long Treasury

Real Assets
(9%)

Short/Intermediate

Hedge
«|nflation-linked debt
<l .Commodities

Growth-Oriented

*REITs
*MLPs
*Nat. res. equities
*Private real estate
(9%)
*Timber
*Agriculture
‘ «Infrastructure

e We examine the circled asset classes in further detail

Ca“an Knowledge. Experience. Integrity.

Introduction to 2016 Asset Allocation and Liability Study



Private Equity

Overview

Private equity is defined as private, unregistered investments in operating companies typically
accessed through limited partnership companies

Partnership structure:
A general partner (GP) who manages the assets and who has unlimited liability for actions of the fund
The GP collects a fee for managing the fund, which typically takes the form of a management fee plus a percentage of profits.

Limited partners (LPs) whose liabilities are limited to the capital commitments made and who have little
participation in the partnership’s management.

Primary strategies:
Venture capital: Invest in nascent growing companies in sectors including technology, healthcare, and retail
Buyouts: Seek to rejuvenate mature businesses in traditional industries
Mezzanine: Provide private high yield financing with potential for equity participation

Key benefit sought is high rate of return, other benefits such as diversification are secondary

The primary drawbacks are illiquidity and program complexity
Expected to take 7 to 10 years to reach asset allocation target
Very long time horizon commitment; appropriate when investing for perpetuity

Usage by public pension plans is becoming more common, especially among larger funds with
typical allocations on the order of 5-10%
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Private Equity Returns vs. Public Equity Returns

U.S. Private Equity Performance Database — Pooled Horizon IRRs (%)

Through September 30, 2015 — Returns are net of fees

Strategy 1 Year 3 Years 5 Years 10 Years 15 Years 20 Years
Venture capital 25.1 214 18.0 11.1 3.5 25.5
Buyouts 8.4 13.9 13.7 11.8 11.4 13.0
Mezzanine 6.8 10.5 11.4 10.3 7.8 9.8
All Private Equity 10.0 14.6 13.8 11.4 8.9 14.0
S&P 500 -0.6 12.4 13.3 6.8 4.0 8.1

Source: Thomson-Cambridge

There can be large return differences between strategy types over time

Each strategy has contributed to success at various times

Venture capital has struggled for about ten years since the technology bust, but returns have

recovered over the last five years.

“All Private Equity” has outperformed public stocks over longer horizons

Approximately 4% to 5% over past 10 to 20 years

Callan Knowledge. Experience. Integrity.
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Proper Implementation is Critical

e Dispersion of returns is U.S. Private Equity Funds (as of 09/30/15)
very high between funds _ .
Lower Quartile Upper Quartile
e Poor choices last a |Ong Strategy IRR Median IRR IRR
time Venture capital 1.7% 7.3% 17.4%
Buyouts 3.8% 11.0% 19.5%
All Private Equity 0.4% 9.2% 18.0%

Source: Thomson-Cambridge and Callan
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Private Equity — Asset Class Profile

Benefits and Considerations

Benefits

Returns above stocks and bonds

Large variation between best and
worst-performing funds

Large variation between vintage
years

Proper implementation is essential

Moderate diversifier due to valuation
based accounting

Considerations

More costly (higher fees) and
significantly less liquid than public stocks
and bonds

Implementation, which requires a long
time horizon and continual investment, is
the key risk and critical to success

Requires greater oversight than public
market investments and is more difficult
to value and monitor

Ca“an Knowledge. Experience. Integrity.

Highest expected return and risk asset class. Requires long horizon commitment
and is highly illiquid. High fees. Highly correlated with public equity so only
modest diversification benefits.

| Very Hilghv _
Expected Return  Cash | — 11 Equity

) | Very Higlh v
Expected Risk  Cash | — 1 1 Equity
Observed Volatility ~ Cash ———Y-Moderate b ity

V Relatively Low

Correlation with CPI Low F—T—T—T1—1 High
Short-Term Inflation Hedge Poor | |v Falir —1 Excellent
Long Term Inflation Hedge  Poor [ YGof)d | Excellent

.
Flight to Quality Hedge  Poor |— N | Excellent
Diversification Benefit Poor | |v Fa|ir | Excellent
L 4 Poor |
Liquidity Poor —T1——T— 11 Excellent
T | \ 4 Very Good
Availability of Product Poor | — 1 Excellent
: Excellent
Opportunity for Alpha Poor | |Xce |en vl Excellent
High v
Fees and Expenses Low | —— High
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Hedge Funds

Overview

Hedge funds are skill-based, alpha-oriented strategies, without benchmark orientation, typically
operating within a lightly regulated legal structure. Incentive fees are the common denominator

Characteristics of hedge funds
Rely substantially on manager skill
Involve short-selling, leverage, and derivatives
Typically partnership structures exempt from regulation
Often hard to benchmark

Primary types of hedge fund strategies:
Relative Value: Process based on trying to capitalize on the realization of a pricing discrepancy between securities
Equity Hedge: Invest in both long and short positions in equities and equity derivatives
Macro: Investment process based on movements in economic variables and the impact such changes have on the
global financial markets
Event-Driven: Invest in companies currently or prospectively involved in transactions such as mergers,
restructurings, and shareholder buybacks

Callan Knowledge. Experience. Integrity. Introduction to 2016 Asset Allocation and Liability Study 17



Hedge Fund Historical Return vs. Risk

Over past 10 years, conventional asset classes have better return/risk

Scatter Chart
for 10 Years Ended December 31, 2015

8.0%

S&P 500

6.0% HFRI Relative Value
([ J
Barclays:Aggregate Index HFRI Event-Driven
| |

Annualized Historical Returns

4.0%
O A
2.0%
:
0.0% \ \ \ \ \ \
0.0% 2.5% 5.0% 7.5% 10.0% 12.5% 15.0% 17.5%

Standard Deviation

Hedge fund returns are net of fees.
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Hedge Funds — Profile

Benefits and Considerations

Benefits

Potential for higher risk-adjusted returns

Better ability to control risk and enhance
returns

All bets focused on manager strengths

Little or no correlation to traditional asset
classes

In low market return environment, alpha from
skilled hedge funds can be significant source
of overall plan return

Considerations

Requires acceptable of a number of risks
Leverage risk
Liquidity risk
Often limited transparency

High fees
Cost of accessing top talent is high

Realized returns over recent history have
been disappointing as a group

Too much money in strategies?

Strong diversifier to a traditional portfolio, with low correlation to other asset
classes. Moderate expected return and risk expectations. High fees and

relatively low liquidity.

Expected Return
Expected Risk

Observed Volatility
Correlation with CPI
Short-Term Inflation Hedge
Long Term Inflation Hedge
Flight to Quality Hedge
Diversification Benefit
Liquidity

Availability of Product
Opportunity for Alpha

Fees and Expenses

Modera
Cash | |v T tfeEquity
M .
P L VAL - 151 PR
Cash F— v|I\/|Od|ereﬁe| Equity
L
Low ¥ | High
Poor
Poor |v I I Excellent
Poor
Poor | I I | Excellent
Poor
F’oorY I I | Excellent

Poor |_V?Q&?LY_| Excellent

V Relatlvelv Low

Poor | Excellent
| Very Good v |
Poor | I I I Excellent
Excellent
Poor I I I I v' Excellent
High
Low | — vl High

Callan

Knowledge. Experience. Integrity.

Introduction to 2016 Asset Allocation and Liability Study

19



Multi-Asset Class (MAC)

Overview

Multi-asset class products tend to be benchmark agnostic, outcome-oriented solutions that invest
across multiple asset classes. They bridge the gap between traditional long only funds and hedge
funds

Leverage may be employed to target overall volatility, a specific return, or to achieve a desired risk
factor weighting

MAC strategies are a less expensive, more liquid and transparent alternative to hedge funds while
sharing some of the same characteristics such as leverage, shorting and the use of derivatives

While multi-asset class strategies do not fit nicely into homogeneous “style groups” and overlap
between groups is inescapable, Callan has attempted to bucket them into three broad categories —
absolute return, long biased, and risk parity

Absolute return: Non-directional exposure to asset classes with an emphasis on downside protection via
derivatives and long/short relative value positions. Lower volatility than long biased

Long biased: Bias to directional asset class exposure with less shorting and derivatives exposure than
absolute return and risk parity. Higher volatility than absolute return

Risk parity: Equal risk-weighted (or close to) exposure to major asset classes implemented through long
positions with lower volatility holdings levered to meet desired risk targets

Callan Knowledge. Experience. Integrity. Introduction to 2016 Asset Allocation and Liability Study 20



Multi-Asset Class Historical Return vs. Risk

Callan has created MAC Scatter Chart for 5 Years ended September 30, 2015
peer groups 10.0

The ellipses represent an

80% confidence region MAC Long Biased
Peer groups have no 8.0 /
product overlap, yet
outcomes can be jumbled \ T

6.0~ MAC Absolute Return
Manager dispersion is o MSCIACWI
meaningful % \
o

Key measure of success 4.0~ 00 ACWI /40 Gl Agg
for MAC strategies is a
higher Sharpe ratio A\
(return/risk) than traditional 50 |80DayTBil+3%
asset mixes

A Barclays Global Aggregate

0.0 \ \
0.0 5.0 10.0 15.0

Standard Deviation
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Multi-Asset Class Strategies — Profile

Benefits and Considerations

long only products

Callan

Knowledge. Experience. Integrity.

Benefits Strong diversifier to a traditional portfolio, with low correlation to other asset
classes. Moderate expected return and risk expectations. Moderate fees and
Can provide diversification from equities very good liquidity.
and bonds.
Can provide downside protection in equity ¥ Mod
bear markets odera :
Expected Return  Cash | — tfeEquuty
Skillful managers can provide meaningful ) Moderate _
returns (e.g. T-bills + 3-5%) Expected Risk  Cash | Iv I iI Equity
N | \ 4 Modqrate _
More transparent than hedge funds Observed Volatility  Cash | I | I | Equity
Significantly lower fees than hedge funds Correlation with CPI* Low Iv |L°W | I High
. . Poor
Considerations Short-Term Inflation Hedge* Poor Iv — | Excellent
Many products are relatively new haven't : . Poor |
been tested in periods of severe market Long Term Inflation Hedge Poor | i i i | Excellent
stress such as 2008 . . M t
Flight to Quality Hedge Poor Y °|dera? Excellent
Will typically underperform equities in bull ) L i
markets Diversification Benefit  Poor I—V?Q&?Lh Excellent
Assessment can be challenging due to wide Liquidity ~ Poor | —Y8n-Good Y HExcellent
dispersion of investment approaches and Moderate \ 4
difficulty of benchmarking Availability of Product Poor | I I I | Excellent
. . . Vi
Requires knowledge and comfort with the Opportunity for Alpha  Poor G|°°d |' | Excellent
use of derivatives and leverage. v
| Moderate [ 44
Generally more expensive than traditional e el Expesss Low | ' ' ' | High

* In general - some MAC's target inflation protection as a specific objective
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Infrastructure

Overview

“The basic facilities, services, and installations needed for the functioning of a community
or society, such as transportation and communications systems, water and power lines, and
public institutions including schools, post offices, and prisons.” (Dictionary.com)

Provides essential economic or social services Long-life assets
Monopolistic or near-monopolistic in nature Stable cash flow
High barriers to entry Iliquidity
Low demand elasticity High leverage
Economic Infrastructure Social Infrastructure
Transportation Utilities Communications Educational facilities
Bridges Gas pipelines Cable systems Hospitals
Toll Roads Electricity works Wireless towers Correctional facilities
Tunnels Power generation Broadcast towers Public transportation
Airports Water and sewage Satellites
Seaports Renewable energy
Rail
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Infrastructure

Listed v. Direct Investment Vehicles

Characteristics

Liquidity
Implementation

Investment Duration

Separate account or commingled
Volatility

Correlation to other asset classes

Necessary financing expertise

Necessary legal and regulatory
expertise

Return Orientation

Callan

Knowledge. Experience. Integrity.

Direct (Private)
Low; limited secondary market

Portfolio invests in large projects; can
take months to structure and years to
fund

Asset concessions may have terms
from 10 to 99 years or indefinite periods

Due to size requirements, multiple
investors are required

Appraisal-based valuations dampen
volatility

Quite low due to appraisal-based
valuations

Projects involve large capital outlays
with small initial income; GP’s ability to
structure financing is key

Manager legal and regulatory
knowledge is crucial to success

Emphasis on inflation-adjusted income;
high returns achieved through high
leverage

Listed (Public)

High; public markets provide instant
liquidity

Portfolio can be constructed in relatively
short time period via the public markets

Investments are in publicly traded
securities that have an infinite life, but
the assets can be sold at any time

Can be created for a single investor

Publicly traded securities are subject to
equity volatility

Higher correlation to public equity
markets

Little expertise required; basic familiarity
will help understand the finances of
operating companies

Marginally important

Emphasis on capital appreciation

Introduction to 2016 Asset Allocation and Liability Study 24



Listed infrastructure returns are highly correlated with equity

Return and risk characteristics are also in line with equity indices

Rolling 36 Month Correlation Relative To S&P Global Infrastructure Index
for 10 Years Ended December 31, 2015

1.0

Annualized Return and Risk
Characteristics
(12/31/05 to 12/30/15)

Strategy Return Risk 0.8 - MSCI:ACWI-Net
S&P 500 7.3% 15.1% <
ACWI 4.8% 16.9% T

= 0.7 - S&P:500
S&P Global 8
Infrastructure 5.9% 16.3%
Index

0.4 TTTTTT T T T T T T T [T T T T [ T [T T T [T T T T [T T T T [T [ TIT T T TTTTT[TITTTTTTTT T
2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
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Infrastructure — Asset Class Profile

Benefits and Considerations (Private)

Benefits

e Provides a good long-term
inflation hedge

e Moderate to high expected
returns

e Good source of portfolio
diversification

Considerations
e Long-term, illiquid investment
e Thin supply of institutional product

e Fees and expenses can be high

Can be considered as a diversifier to a real estate portfolio, or in the context of
an explicit inflation hedge. Good to very good long term inflation hedge.
Expected return and risk between bonds and real estate. Low correlation to other

asset classes.

Expected Return
Expected Risk

Observed Volatility
Correlation with CPI
Short-Term Inflation Hedge
Long Term Inflation Hedge
Flight to Quality Hedge
Diversification Benefit
Liquidity

Availability of Product
Opportunity for Alpha

Fees and Expenses

v Moderate to High

Cash | ——1 Equity
| Moderate to High
Cash | I I I | Equity
Low
Cash | I I I | Equity
Relatively Low
Low | |v ——1 High
Fair
Poor I I I I I Excellent
Very Good
Poor | I I |v | Excellent
Poor
F’oor|Y I I I | Excellent
Poor I I |v C?OOd I Excellent
Poor
Poor|Y I I | Excellent
Fair
Poor | I I I | Excellent
Good
Poor I I |v I I Excellent
High
Low | — vl High

Callan
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Commodities

Overview

Commodities are real assets, i.e. asset that are physical or tangible and derive their intrinsic value
due to their utility

Specifically, commodities are a basic good used in commerce that is interchangeable with other
commodities of the same type

The basic idea is that there is little differentiation between a commodity coming from one producer and the
same commodity from another producer - a barrel of oil is basically the same product, regardless of the
producer

The value of a commaodity is set by the market, i.e. the supply-demand dynamic, based on near-
term inventories and the long-term cost of marginal production

Commodities do not have inherent return or intrinsic value associated with them
There are not interest, dividends, or lease payments, for example
They are only worth what someone is willing to pay

Commodities are most often used as inputs in the production of other goods or services

Commodities include agricultural products such as wheat and cattle, energy products such as oil and gasoline,
and metals such as gold, silver and aluminum

There are also “soft” commaodities, or those that cannot be stored for long periods of time, which include sugar,
cotton, cocoa and coffee.
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Investing in commodities
Institutional implementation is generally through commodity futures

Institutional investors typically invest in commodity futures contracts because of the difficulties of
owning and storing physical commodities

Commodities provide a direct hedge to inflation since spot commodity prices can be a major driver
of inflation

There are three sources of commodity futures return:

Spot Return
Changes in the spot price, which is the current price that a commodity can be bought or sold now

May be low or even negative in benign inflationary environments

Collateral Return
Earnings on the collateral (T-bills)

Roll Return
Changes in the value of the futures contract as it approaches expiration

R%u i B Spot N Collateral N Roll
n - Return Return Return
Futures

Introduction to 2016 Asset Allocation and Liability Study 28
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Commodity futures returns over past 25 years

Have experienced low returns with high volatility

Returns
for Periods Ended December 31, 2015

Last 10 Last 15 Last 25

Last Year Last 3 Years Last5 Years Years Years Years

Bloomberg Commodity Index (24.70) (17.34) (13.52) (7.49) (2.49) (0.73)
S&P 500 Index 1.38 15.13 12.57 7.31 5.00 9.82

Rolling 12 Month Returns
for 24 Years Ended December 31, 2015

75.0

50.07 17177

250

A \ﬂ 1.4 - S&P:500

\‘i‘ (24.7) - BLMBRG:Commdty ldx

Annual return (%)
o
o

(25.0)-+

(50.0)FF 1117 1t R

(75.0) o |
92 93 94 95 96 97 98 99 00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15
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Commodities — Asset Class Profile

Benefits and Considerations

Benefits Can be considered as a diversifier to a real estate portfolio, or in the context of
an explicit inflation hedge. Good to very good long term inflation hedge.
Rise in price with inflation Expected return and risk between bonds and real estate. Low correlation to other
.y asset classes.
providing a natural hedge
against equity and nominal v o
bond losses Expected Return  Cash —% T T 1 Equity
. High :
: : Expected Risk  Cash | i YEqwty
Low to negative correlation to High W
stocks and bonds Observed Volatility — Cash | ——1 Equity
Good potential candidate for Correlation with CPI Low | T T |v | High
. Very Good
active management Short-Term Inflation Hedge Poor | |ry I v| | Excellent
Good
Considerations Long Term Inflation Hedge  Poor Y — Excellent
. . Very Good
nghly VOlatile Wlth a Steep F|Ight to Quallty Hedge Poor I e|ry 0|o |v I Excellent
downside Diversification Benefit ~ Poor | FxcelfentYExcellent
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l Timeline

Today’s Discussion and Decisions,
Next Steps and Dates




Decisions and Timeline

Today’s decisions
Determine which prospective asset classes merit further evaluation at May meeting
Confirm timeline

Timeline
Today to mid May: Callan works on liability modeling and developing asset class mix alternatives
May 18 meeting: Preliminary asset/liability results and in depth asset class education
June 15 meeting: Final asset/liability study results
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Disclaimers

This report is for informational purposes only and should not be construed as legal or tax advice on any matter. Any decision you make on the basis of this content is your sole
responsibility. You should consult with legal and tax advisers before applying any of this information to your particular situation.

This report may consist of statements of opinion, which are made as of the date they are expressed and are not statements of fact.

Reference to or inclusion in this report of any product, service or entity should not be construed as a recommendation, approval, affiliation or endorsement of such product, service
or entity by Callan.

Past performance is no guarantee of future results.

The statements made herein may include forward-looking statements regarding future results. The forward-looking statements herein: (i) are best estimations consistent with the
information available as of the date hereof and (ii) involve known and unknown risks and uncertainties such that actual results may differ materially from these statements. There is
no obligation to update or alter any forward-looking statement, whether as a result of new information, future events or otherwise. Undue reliance should not be placed on forward-
looking statements.
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