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M E KETA City of San Jose Police and Fire Department Retirement Plan

Asset Allocation Analysis

Introduction

— This document reviews updated capital market expectations, evaluates the current asset allocation policy, and
presents alternative asset allocation options for the Retirement Plan.

— When we last considered changes to asset allocation one year ago, the market environment was characterized
by historically high equity valuations, but interest rates were much lower than current levels. Given the much
higher interest rates and lower asset class valuations at this time, expectations for asset class returns have
increased significantly. Meketa Investment Group expects that the Retirement Plan’s long-term (20-year)
expected return remains well above the actuarial assumed rate of return of 6.625%, and the standard deviation,
as calculated by risk advisor Verus, remains below the 12% threshold defined as the upper limit in the Retirement
Plan’'s Investment Policy Statement.

— The asset allocation review process highlights the natural tension between long term goals and short term risks,
and should allow the Plan’s decision-makers to make more informed decisions regarding portfolio positioning.
Meketa Investment Group first worked with San Jose Staff to develop and analyze a wide variety of potential
alternative asset allocation policies. This document provides three alternative asset allocation options, along with
a 60% global equity/40% bond allocation, for your information.

— Throughout the following slides, we provide various approaches to assessing risk in order to provide a “mosaic”
of the risks faced by the Plan, including mean-variance analysis using Meketa's capital markets expectations,
historical scenario analysis, and forward-looking stress testing and Economic Regime Management® analysis.
The goal of this review is not to declare one portfolio the “right” choice or the only prudent choice, but to highlight
the risk and return tradeoffs of different policy portfolios.
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M E KETA City of San Jose Police and Fire Department Retirement Plan

Asset Allocation Analysis

San Jose Police and Fire Investment Policy Statement Asset Allocation Policy

— According to the Retirement Plan’s Investment Policy Statement:

“The Board recognizes that establishing an appropriate strategic asset allocation (“SAA") portfolio is critical to
the long-term success of the investment program, as asset allocation is the single biggest determinant of the
expected risk and return of the Plan.”

— The IPS also includes the following process:

“The (asset allocation) will be re-evaluated annually following the results of the annual actuarial study. (It) shall
be established and modified based on the results of formal asset allocation studies performed approximately
every three years or when a significant market correction occurs. The capital market assumptions (“CMAs") used
in such studies shall be reviewed and updated annually or when the S&P 500 experiences a decrease of more
than 20% from peak. The Board shall consult with the general investment consultant in connection with such asset
allocation studies and CMA reviews."
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M E KETA City of San Jose Police and Fire Department Retirement Plan

Asset Allocation Analysis

Meketa's Capital Market Expectations

— We update our capital markets expectations each year in January.
e Changes are driven by many factors, including interest rates, credit spreads, cap rates, and equity prices.

— 2022 was a difficult year, with losses experienced for most asset classes, as interest rates increased, spreads
widened, and most risk assets declined in value.

e However, there is a notable silver lining to this story - increased return assumptions.
— Bond yields increased by the largest amount since the 1990s, driving up future returns for fixed income assets.

— Despite lower growth projections globally, the price decline experienced by equities and many other risk assets
has improved their forward-looking returns.

— The net result is the largest increase in return assumptions in our 20+ year history of creating capital market
expectations (“CMESs").

— While our 10-year CMEs continue to be lower than many of our 20-year CMEs, this is no longer true across the
board, especially in fixed income.
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M E KETA City of San Jose Police and Fire Department Retirement Plan

Asset Allocation Analysis

Rising Interest Rates

— The US Treasury yield curve moved upward and flattened during 2022, even inverting in some portions of the
curve.

— The increase was particularly sharp for short-term rates, driven by the Federal Reserve's actions that were

intended to battle inflation.
US Yield Curve!
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1 Source: Bloomberg. Data is as of December 31, 2022.
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M E KETA City of San Jose Police and Fire Department Retirement Plan

Asset Allocation Analysis

Higher Yields Means Higher Future Returns

— This increase in interest rates matters because vyields are a very good predictor of future returns for bonds,! at
least over a 10-year horizon.
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1 When predicting returns for bonds, default risk should also be taken into account. For example, defaults are why the return for high yield bonds have generally been below the starting yield.
Source: Bloomberg Aggregate and Bloomberg High yield indices. Data is as of December 31, 2022.
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M E KETA City of San Jose Police and Fire Department Retirement Plan

Asset Allocation Analysis

Lower Prices for Equities

— US stocks had a rough year, with the S&P 500 index experiencing an 18.1% loss.

— Valuations remain elevated relative to their long-term history but are much nearer their average for the past

30 years.
US Equity Cyclically Adjusted P/E!
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1 Source: Robert Shiller, Yale University, and Meketa Investment Group. Data is as of December 31, 2022 for the on S&P 500 Index.
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M E KETA City of San Jose Police and Fire Department Retirement Plan

Asset Allocation Analysis

Lower Prices in Non-US Equities, too

— EAFE equities declined 14.5% in USD terms in 2022, though the loss was only 7.0% in local currency.

— EAFE valuations are now relatively close to their historical average.

Developed International Equity Cyclically Adjusted P/E!
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1 Source: MSCI and Bloomberg. Eamings figures represent the average of monthly “as reported” earnings over the previous ten years. Data is as of December 31, 2022.
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MEKETA

City of San Jose Police and Fire Department Retirement Plan

Asset Allocation Analysis

And Lower Prices in Emerging Market Equities

— Driven by a substantial downturn in Chinese equities (-21.9%), emerging market equities finished the year down

20.1%.

— As a result, valuations are well below their long-term average.
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M E KETA City of San Jose Police and Fire Department Retirement Plan

Asset Allocation Analysis

The Big Picture: Higher Return for the ~Same Risk!

— The relationship between long-term return expectations and the level of risk accepted is not static.

— We anticipate many investors can take on less risk than they have over the past decade if they want to achieve
their target returns.
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" Expected return and standard deviation are based upon Meketa Investment Group’s 2013 and 2023 20-year capital market expectations.
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M E KETA City of San Jose Police and Fire Department Retirement Plan

Asset Allocation Analysis

Mean Variance Optimization (“MVO")

— MVO is the traditional starting point for determining asset allocation.
— MVO mathematically determines an “efficient frontier” of policy portfolios with the highest risk-adjusted returns.
— All asset classes exhibit only three characteristics, which serve as inputs to the model:
e Expected return
e Expected volatility
e Expected covariance with all other assets
— The model assumes:
e Normal return distribution
e Stable volatility and covariances over time
e Returns are not serially correlated

— The MVO model tends to underestimate the risks of large negative events.
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M E KETA City of San Jose Police and Fire Department Retirement Plan

Asset Allocation Analysis

Asset Allocation Policy Comparison!

Police and Fire

Current Mix A Mix B Mix C 60-40
(%) (%) (%) (%) (%)
Split between Growth/Income & Diversification? 72/28 72/28 71/29 67/33 60/40
Growth 4 4 70 66 60
US Equity 24 21 20 21 0
Developed Market Equity (non-US) 1 14 14 10 0
Emerging Market Equity 7 7 7 6 0
Global Equity 0 0 0 0 60
Buyouts 9 9 9 9 0
Venture Capital 4 4 4 4 0
Private Debt 4 4 4 4 0
Private Real Estate 4 4 4 4 0
Private Real Assets 4 4 4 4 0
Emerging Market Bonds 2 2 2 2 0
High Yield Bonds 2 2 2 2 0
Low Beta 16 16 17 16 0
Absolute Return 3 3 4 3 0
Cash Equivalents 13 13 13 13 0
Other 13 13 13 18 40
Core Real Estate 5 5 5 5 0
Short-term Investment Grade Bonds 0 0 0 6.5 0
Investment Grade Bonds 45 45 45 45 40
Long-term Government Bonds 15 15 15 0 0.0
TIPS 2 2 2 2 0
Meketa Expected Return (10 years) 80 80 80 7.7 7.5
Meketa Expected Return (20 years) 85 86 85 82 77
Verus Standard Deviation ne ne i 10.6 104

1 Expected return and standard deviation are based upon Meketa Investment Group’s 2023 Annual Asset Study. Throughout this document, returns for periods longer than one year are annualized.
2 Growth includes all asset classes listed under “Growth” except emerging markets bonds and high yield bonds, plus core real estate.
|
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M E KETA City of San Jose Police and Fire Department Retirement Plan

Asset Allocation Analysis

Review of Proposed Asset Allocation Policies

— San Jose Staff and Meketa Investment Group discussed several alternative policies.
— We show the following allocations:
e The Police and Fire Current Policy
e Then we show three alternative options:
— Mix A shifts some US Equity to outside the US (Developed Market Equity - non-US).

— Mix B shifts the same amount of US Equity to outside the US as Mix A, and also shifts 1% of assets from US
Equity to Absolute Return (hedge funds).

— Mix C shifts some US Equity, non-US Developed Market Equity, Emerging Markets Equity, and Long-term
Government Bonds to Short-term Investment Grade Bonds.

e Lastly, we show a 60% global equity/40% global investment grade bond allocation, for comparison purposes.

e
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M E KETA City of San Jose Police and Fire Department Retirement Plan

Asset Allocation Analysis

Peer Information - InvestorForce Public DB > $1B Net Peer Universe

Total Plan Allocation vs. InvMetrics Public DB > $1B Net
As of December 31, 2022
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M E KETA City of San Jose Police and Fire Department Retirement Plan

Asset Allocation Analysis

MVO-Based Risk Analysis

Current Police

and Fire Mix Global 60/40
Scenario (%) (%)

Worst Case Returns

One Year -18.0 -18.0 -17.9 -16.8 -15.2
Three Years (annualized) =77 77 -76 -71 -6.2
Five Years (annualized) -4.3 -4.3 -4.2 -38 -32
Ten Years (annualized) -07 -0.7 -0.6 -0.4 -0.2
Twenty Years (annualized) 19 19 2.0 20 21
Probability of Experiencing Negative Returns
One Year 25.0 249 248 24.3 236
Three Years 12.1 12.0 1.9 1.4 10.6
Five Years 6.5 6.5 6.4 6.0 54
Ten Years 1.6 1.6 1.6 1.4 1.1
Twenty Years 0.1 0.1 0.1 01 01
Probability of Achieving at least a 6.625% Return
One Year 55.7 55.8 55.8 551 538
Three Years 59.8 60.0 60.0 588 56.5
Five Years 62.6 628 628 61.3 584
Ten Years 675 678 6717 65.8 61.8
Twenty Years 74.0 74.3 742 71.8 66.4
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M E KETA City of San Jose Police and Fire Department Retirement Plan

Asset Allocation Analysis

Historical Negative Scenario Analysis'
(Cumulative Return)

Current Police

and Fire Mix Global 60/40

Scenario (%) (%)

COVID-19 Market Shock (Feb 2020 - Mar 2020) -17.2 -17.2 -16.9 -15.7 -20.6
Taper Tantrum (May - Aug 2013) 0.4 0.3 0.2 0.6 -1.9
Global Financial Crisis (Oct 2007 - Mar 2009) -27.0 -27.2 -26.9 -24.4 -26.2
Popping of the TMT Bubble (Apr 2000 - Sep 2002) -17.0 -17.1 -16.7 -13.9 -16.6
LTCM (Jul - Aug 1998) -8.4 -8.3 -8.2 -75 77
Rate spike (1994 Calendar Year) 37 39 39 38 1.8
Crash of 1987 (Sep - Nov 1987) -10.8 -10.3 -10.1 -9.4 -11.4
Strong dollar (Jan 1981 - Sep 1982) 4.2 37 37 6.1 5.3
Volcker Recession (Jan - Mar 1980) -28 -29 -29 -25 -6.7
Stagflation (Jan 1973 - Sep 1974) -19.2 -19.0 -18.7 -16.8 211

1 See the Appendix for our scenario inputs. In periods where the ideal benchmark was not yet available we used the next closest benchmark(s) as a proxy.
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M E KETA City of San Jose Police and Fire Department Retirement Plan

Asset Allocation Analysis

Historical Positive Scenario Analysis'
(Cumulative Return)

Current Police

and Fire Mix Global 60/40

Scenario (%) (%)

Covid Recovery (Apr 2020 - Dec 2021) 52.7 51.6 511 491 46.2
Global Financial Crisis Recovery (Mar 2009 - Nov 2009) 320 323 320 29.2 39.5
Best of Great Moderation (Apr 2003 - Feb 2004) 28.2 288 28.6 2538 295
Peak of the TMT Bubble (Oct 1998 - Mar 2000) 56.9 57.0 57.0 54.2 336
Plummeting Dollar (Jan 1986 - Aug 1987) 51.2 53.4 531 472 65.0
Volcker Recovery (Aug 1982 - Apr 1983) 29.0 281 27.6 26.9 383
Bretton Wood Recovery (Oct 1974 - Jun 1975) 27.3 26.6 26.2 249 30.0

1 See the Appendix for our scenario inputs. In periods where the ideal benchmark was not yet available we used the next closest benchmark(s) as a proxy.
|
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M E KETA City of San Jose Police and Fire Department Retirement Plan

Asset Allocation Analysis

Stress Testing: Impact of Market Movements
(Expected Return under Stressed Conditions)!

Current Police Global

and Fire Mix 60/40
Scenario (%) (%)
10-year Treasury Bond rates rise 100 bps 48 49 48 45 28
10-year Treasury Bond rates rise 200 bps -0.5 -0.4 -04 -0.3 -34
10-year Treasury Bond rates rise 300 bps -1.8 -2.0 -2.1 -1.7 -5.1
Baa Spreads widen by 50 bps, High Yield by 200 bps 0.5 0.5 0.5 0.6 1.2
Baa Spreads widen by 300 bps, High Yield by 1000 bps -21.0 -211 -21.0 -19.3 -20.3
Trade Weighted Dollar gains 10% -3.2 -35 =315 -28 =51
Trade Weighted Dollar gains 20% -1.8 =21 -2.1 -7 -1.8
US Equities decline 10% -5.7 -5.6 -5.6 -5.1 -5.3
US Equities decline 25% -16.9 -16.8 -16.6 -15.5 -14.9
US Equities decline 40% -25.9 -25.9 -25.6 -23.8 -25.3

1 Assumes that assets not directly exposed to the factor are affected nonetheless. See the Appendix for further details.
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M E KETA City of San Jose Police and Fire Department Retirement Plan

Asset Allocation Analysis

Stress Testing: Impact of Positive Market Movements
(Expected Return under Stressed Conditions)!

Current Police Global

and Fire Mix 60/40
Scenario (%) (%)
10-year Treasury Bond rates drop 100 bps 1.8 1.6 1.6 1.6 22
10-year Treasury Bond rates drop 200 bps 94 95 94 84 12.8
Baa Spreads narrow by 30 bps, High Yield by 100 bps 75 75 7.4 7.0 6.3
Baa Spreads narrow by 100 bps, High Yield by 300 bps 124 12.3 12.3 1.4 13.3
Trade Weighted Dollar drops 10% 75 76 7.6 7.0 7.8
Trade Weighted Dollar drops 20% 20.7 214 21.2 18.9 25.3
US Equities rise 10% 71 6.9 6.9 6.6 59
US Equities rise 30% 16.3 15.9 15.7 14.9 16.9

1 Assumes that assets not directly exposed to the factor are affected nonetheless. See the Appendix for further details.
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M E KETA City of San Jose Police and Fire Department Retirement Plan

Asset Allocation Analysis

Economic Regime Management®
— The Economic Regime Management® (“ERM") approach focuses on understanding the dynamics of the most
important macro level forces that drive returns across asset classes.
— We find the most important factors to be:
e Interest Rate Surprise — Unexpected changes in the 10 year interest rate (related to Duration).
e Inflation Surprise — Unexpected changes in the CPI growth rate.
e Growth Surprise — Unexpected changes in the Real GDP growth rate.
e Systemic Risk — “System-wide” risk that propagates through all asset classes (e.qg., 2008).
— We focus on surprises because expectations matter.
e What was considered “low” inflation in the 1970s would be considered “high” today.
— These factors explain the majority of volatility across asset classes.

— Understanding these dynamics explain the “why” not just the “what.”

R
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M E KETA City of San Jose Police and Fire Department Retirement Plan

Asset Allocation Analysis

Portfolio Sensitivity Comparison

® Current Policy MixA ®mMixB = MixC m Global 60/40
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— The chart above shows the resulting change in portfolio return given a one standard deviation event in the
respective risk factor.

— There is more concentration in Growth and Systematic Risk because these sources of risk tend to pay better
(have higher expected returns) than the other risk factors.
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M E KETA City of San Jose Police and Fire Department Retirement Plan

Asset Allocation Analysis

sSummary
— Meketa Investment Group believes that the current Plan allocation, adopted in early 2022, remains reasonable.
The Investment Committee could also consider the other mixes presented.

— If a new asset allocation mix is selected for the Retirement Plan, we recommend that Investment Committee also
consider an updated asset allocation for the Health Care Trust, to make sure that the overall strategy of the two
plans remains aligned.

— We also look forward to discussing this analysis with the members of the Investment Committee.

R
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M E KETA City of San Jose Police and Fire Department Retirement Plan

Appendix

Appendix
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M E KETA City of San Jose Police and Fire Department Retirement Plan

Appendix

Notes and Disclaimers

' The returns shown in the Policy Options and Risk Analysis sections rely on estimates of expected return, standard deviation, and
correlation developed by Meketa Investment Group. To the extent that actual return patterns to the asset classes differ from
our expectations, the results in the table will be incorrect. However, our inputs represent our best unbiased estimates of these
simple parameters.

2 The returns shown in the Policy Options and Risk Analysis sections use a lognormal distribution, which may or may not be an
accurate representation of each asset classes' future return distribution. To the extent that it is not accurate in whole or in part,
the probabilities listed in the table will be incorrect. As an example, if some asset classes’ actual distributions are even more
right-skewed than the lognormal distribution (i.e, more frequent low returns and less frequent high returns), then the probability
of the portfolio hitting a given annual return will be lower than that stated in the table.

3 The standard deviation bars in the chart in the Risk Analysis section do not indicate the likelihood of a 1, 2, or 3 standard deviation
event—they simply indicate the return we expect if such an event occurs. Since the likelihood of such an event is the same across
allocations regardless of the underlying distribution, a relative comparison across policy choices remains valid.

R
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M E KETA City of San Jose Police and Fire Department Retirement Plan

Appendix

Meketa 20-year CMEs since 2000
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Meketa Track Record
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Appendix

Meketa Track Record (continued)
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M E KETA City of San Jose Police and Fire Department Retirement Plan

Appendix

Meketa Return and Risk Data

10-year 20-year Standard 11-20 year
Expected Return Expected Return Deviation Risk Premia’
Asset Class (%) (%) (%) (%)
Cash Equivalents 31 2.9 1.0 -1.5
Investment Grade Bonds 48 47 4.0 04
Long-term Government Bonds 4.3 5.0 12.0 1.5
TIPS 4.3 4.5 7.0 0.5
High Yield Bonds 8.0 73 11.0 25
Bank Loans 76 7.0 10.0 2.2
Emerging Market Debt (local) 6.4 6.0 12.0 15
Private Debt 9.4 9.0 15.0 4.6
US Equity 7.8 87 18.0 55
Developed Non-US Equity 10.1 9.8 19.0 54
Emerging Non-US Equity 10.3 10.0 23.0 5.6
Global Equity 8.8 9.2 18.0 55
Private Equity 97 1.0 27.0 8.0
Real Estate 59 7.8 16.0 55
Infrastructure 6.9 8.3 15.0 5.6
Commodities 6.3 57 17.0 1.0
Hedge Funds 54 6.1 7.0 2.6
Inflation 25 2.6 3.0 -1.5

1 Risk Premia are calculated relative to the market's projection for the yield on the 10-year Treasury in ten years.
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Appendix

Meketa Correlation Data
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M E KETA City of San Jose Police and Fire Department Retirement Plan

Appendix

2022 Peer Survey
— Annually, Horizon Actuarial Services, LLC publishes a survey of capital market assumptions that they collect from
various investment advisors.

— The Horizon survey is a useful tool to determine whether a consultant's expectations for returns (and risk) are
reasonable.

Horizon 10-Year Horizon 20-Year
Average Meketa 10-Year Average Meketa 20-Year
Asset Class (%) (%) (%) (%)
Cash Equivalents 1.5 11 2.0 17
TIPS 2.0 1.6 2.6 24
US Core Bonds 2.6 1.7 35 24
US High Yield Bonds 4.0 33 5.0 4.4
Emerging Market Debt 4.6 4.3 53 4.4
Private Debt 6.9 6.7 71 7.3
US Equity (large cap) 5.9 5.4 6.5 6.8
Developed Non-US Equity 6.5 6.7 71 75
Emerging Non-US Equity 7.3 8.1 79 84
Private Equity 9.2 89 9.8 10.0
Real Estate 54 6.4 6.0 7.4
Infrastructure 6.4 7.1 6.9 77
Commodities 37 4.3 4.2 4.6
Hedge Funds 48 34 55 4.4
Inflation 25 2.6 2.4 2.2

1 The 10-year horizon included all 40 respondents, and the 20-year horizon included 24 respondents. Figures are based on Meketa's 2022 CMEs.
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M E KETA City of San Jose Police and Fire Department Retirement Plan

Appendix

Scenario Return Inputs

Asset Class Benchmark Used

Investment Grade Bonds Barclays Aggregate

TIPS Barclays US TIPS
Intermediate-term Government Bonds Barclays Treasury Intermediate
Long-term Government Bonds Barclays Long US Treasury

EM Bonds (local) JPM GBI-EM Global Diversified Composite
Bank Loans CSFB Leveraged Loan

High Yield Bonds Barclays High Yield

Direct Lending Cliffwater Direct Lending Index
Mezzanine Debt Pregin Associates Mezzanine
Distressed Debt Preqgin Distressed Debt Index
Core Real Estate NCREIF Property

Value-Added RE NCREIF Townsend Value Added
Opportunistic RE NCREIF Townsend Opportunistic
REITs NAREIT Equity

Infrastructure (private) S&P Global Infrastructure
Natural Resources (private) S&P Global Natural Resources
Timber NCREIF Timberland
Commodities Bloomberg Commodity Index
US Equity Russell 3000

Public Foreign Equity (Developed) MSCI EAFE

Public Foreign Equity (Emerging) MSCI Emerging Markets

Private Equity Preqin Private Equity Composite
Long-short Equity HFRI Equity Hedge

Global Macro HFRI Macro

Hedge Funds HFRI Fund Weighted Composite
Private Debt Weighted average of Distressed Debt, Mezzanine Debt and Direct Lending (2nd Lien)
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Appendix

Negative Historical Scenario Returns - Sample Inputs

Popping of the TMT

Covid-19 Market Shock Taper Tantrum Global Financial Crisis Bubble
Feb 2020-Mar 2020 May - Aug 2013 Oct 2007 - Mar 2009 Apr 2000 - Sep 2002
Cash Equivalents 04 0.0 26 99 08
Short-term Investment Grade Bonds 04 -01 79 219 16
Investment Grade Bonds -0.9 =37 85 28.6 18
Long-term Corporate Bonds -18.4 -93 -10.3 269 -0.6
Long-term Government Bonds 127 -1.6 24.2 355 41
TIPS -04 -85 82 374 0.7
Global ILBs -6.5 74 -39 39.7 0.7
High Yield Bonds -20.8 -20 -22.8 -6.3 -5.0
Bank Loans -20.3 08 =231 6.3 0.7
Direct Lending -4.8 2.6 -33 -2.6 -2.3
Foreign Bonds -45 -32 21 85 35
Mezzanine Debt -48 46 -26.4 -2.0 2.6
Distressed Debt -122 46 -26.4 -20 26
Emerging Market Bonds (major) -153 -5 -5.0 6.3 -282
Emerging Market Bonds (local) -13.9 -14.3 -79 7.2 -341
US Equity -35.0 30 -458 -438 -15.4
Developed Market Equity (non-US) -327 -22 -521 -46.7 -5
Emerging Market Equity =312 94 -512 -439 -26.7
Global Equity -336 -0.7 -49.3 -46.7 -14.0
Private Equity/Debt -78 57 -277 -234 -32
Private Equity -14 58 -28.2 -26.0 -33
Private Debt Composite -10.1 46 -22.3 -1.7 2.3
REITs -41.0 -133 -63.0 454 -15.3
Core Private Real Estate 07 36 -10.6 236 23
Value-Added Real Estate =35 38 -20.2 177.0 18
Opportunistic Real Estate -8.6 40 257 214 1.5
Natural Resources (Private) -221 25 -312 -39 -16.9
Timberland 01 13 20.7 -15 05
Farmland =0l 33 26.7 n4 038
Commodities (naive) -18.9 -24 -36.9 185 -12.0
Core Infrastructure -1.3 37 -0.8 24.8 -0.3
Hedge Funds -01 -04 -17.8 -21 -94
Long-Short -10.9 1.0 -26.4 -88 -8.3
Hedge Fund of Funds -7.6 -05 -19.5 -0.4 77
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Appendix

Negative Historical Scenario Returns - Sample Inputs (continued)

Rate spike Strong dollar Stagflation
(1994 Crash of 1987 (Jan 1981 - Volcker Recession (Jan 1973 -
Calendar Year Sep - Nov 1987

Cash Equivalents 39 14 244 29 135
Short-term Investment Grade Bonds 05 23 299 -2.6 43
Investment Grade Bonds 29 22 299 -87 79
Long-term Corporate Bonds -5.8 15 296 -14.1 -12.0
Long-term Government Bonds -7.6 26 284 -13.6 -18

TIPS -75 28 15.6 -78 43
Global ILBs -79 29 16.5 -8.3 45
High Yield Bonds -1.0 -36 69 23 -15.5
Bank Loans 10.3 -7 313 -11 =13
Direct Lending 7.6 -2.3 32 -1.0 -7.2
Foreign Bonds 53 -0.3 348 -6.5 -4
Mezzanine Debt 7.6 2.3 32 -1.0 -72
Distressed Debt 7.6 2.3 32 -10 72
Emerging Market Bonds (major) -189 -92 -16 -26 -20.2
Emerging Market Bonds (local) -228 -10 -20 -32 -239
US Equity 13 -295 23 -41 -426
Developed Market Equity (non-US) 78 -145 -18.0 -7.0 -36.3
Emerging Market Equity -7.3 -25.3 -121 -6.6 -44.2
Global Equity 50 -215 -2 -58 -39.3
Private Equity/Debt 132 -0.7 -2.7 25 -18.2
Private Equity 142 -05 -39 27 -201
Private Debt Composite 6.2 -18 30 -10 -6.9
REITs -35 -195 25 -36 -339
Core Private Real Estate 6.4 25 239 55 -44
Value-Added Real Estate n2 43 442 9.6 -76
Opportunistic Real Estate 188 31 30.7 7.0 -5.6
Natural Resources (Private) 126 -9.9 -95 -91 193
Timberland 154 92 236 -74 55
Farmland 94 53 133 4.2 31
Commodities (naive) 16.6 18 -16.0 -96 1395
Core Infrastructure HilS -0.1 -0.2 -0.1 -05
Hedge Funds 41 -78 -38 -19 -15.7
Long-Short 26 -10.0 -49 23 -19.8
Hedge Fund of Funds -35 -5.7 -7 -14 -5
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Appendix

Positive Historical Scenario Returns - Sample Inputs

Global Financial Best of Great Peak of the TMT Bretton Wood
Crisis Recovery Moderation Bubble Plummeting Dollar Volcker Recovery Recovery
(Mar 2009 - (Apr 2003 - (Oct 1998 - (Jan 1986 - Aug (Aug 1982 - (Oct 1974 -
Nov 2009) Feb 2004) Mar 2000) 1987) Apr 1983) Jun 1975)
Cash Equivalents 0.1 09 6.7 10.0 6.0 45
Short-term Investment Grade Bonds 43 28 53 132 154 5.0
Investment Grade Bonds 9.0 46 17 144 204 9.2
Long-term Corporate Bonds 288 1.3 -31 159 421 17.5
Long-term Government Bonds 20 49 2.3 154 33.6 1.8
TIPS 14.3 91 6.3 10.2 15 41
Global ILBs 24.7 9.6 6.6 10.8 121 43
High Yield Bonds 491 218 21 249 233 19.3
Bank Loans 329 10.1 61 11 104 87
Direct Lending - First Lien 10.6 57 11 58 50 51
Direct Lending - Second Lien 14.3 7.7 14 78 6.7 68
Foreign Bonds 234 15.2 -7.0 445 323 17.9
Mezzanine Debt 308 237 268 54 82 83
Distressed Debt 308 237 268 54 82 83
Emerging Market Bonds (major) 27.0 206 490 389 216 210
Emerging Market Bonds (local) 375 252 610 484 265 257
US Equity 516 372 50.2 648 593 551
Developed Market Equity (non-US) 605 56.7 53.0 140.0 296 346
Emerging Market Equity 94.6 794 101.3 126.5 521 534
Global Equity 599 462 548 1084 430 44.6
Private Equity/Debt 154 233 846 19.1 137 184
Private Equity 13.0 237 921 217 148 20.2
Private Debt Composite 275 204 214 59 79 8.0
REITs 825 44.6 -52 518 474 425
Core Private Real Estate -16.4 9.0 181 131 68 45
Value-Added Real Estate =327 1.4 19.6 236 1.9 78
Opportunistic Real Estate -19.0 13.6 279 16.7 8.6 57
Natural Resources (Private) 57.8 361 222 783 302 148
Timberland -33 85 205 286 20.0 87
Farmland 54 9.6 104 159 1.3 5.0
Commodities (naive) 289 306 171 276 6.2 -20.2
Core Infrastructure 21 85 330 14 0.6 0.6
Hedge Funds 201 224 528 306 138 145
Long-Short 259 253 814 408 18.0 189
Hedge Fund of Funds 10.3 133 3638 213 97 10.3
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Appendix

‘Anti' Stress Test Return Assumptions - Sample Inputs!

Baa Spreads Baa Spreads
10-year Treasury 10-year Treasury narrow by 30bps, narrow by 100bps,
Bond rates drop Bond rates drop High Yield by High Yield by Trade Weighted Trade Weighted
100 bps 200 bps 100 bps 300 bps Dollar drops 10% Dollar drops 20% US Equities rise 10%  US Equities rise 30%

Cash Equivalents 0.2 04 0.6 02 20 45 23 31

Short-term Investment Grade Bonds 13 2.6 05 2.0 14 33 08 16
Investment Grade Bonds 45 9.3 13 39 25 94 18 38
Long-term Corporate Bonds 105 234 39 145 515 158 36 77
Long-term Government Bonds 13.3 288 0.6 -0.6 17 222 3.6 57
TIPS 52 10.9 12 59 37 78 15 22
Global ILBs 30 6.4 21 74 59 84 17 32
High Yield Bonds 28 89 7.0 257 76 86 48 10.6
Bank Loans -0.2 2.2 4.0 164 42 0.6 22 45
Direct Lending -04 02 49 56 17 38 18 34
Foreign Bonds 57 1.3 16 7.4 9.8 21.3 23 6.8
Mezzanine Debt 15 22 9.0 16.8 6.7 6.2 6.0 77
Distressed Debt 12 29 94 171 6.9 78 6.2 9.7
Emerging Market Bonds (major) 31 74 55 155 7.3 154 55 1

Emerging Market Bonds (local) 37 929 55 176 10.4 19.4 61 132
US Equity 34 153 14 18.8 79 249 10.6 317
Developed Market Equity (non-US) -24 16.4 94 18.3 13.3 476 6.4 18.8
Emerging Market Equity 05 17.8 95 343 19.8 479 93 289
Global Equity 07 15.2 9.6 19.6 12 359 86 257
Private Equity/Debt 24 44 104 95 75 16.7 10.5 13.6
Private Equity 25 43 105 83 74 17.3 111 142
Private Debt Composite 08 18 77 12.8 50 59 46 6.5
REITs 2.6 145 97 271 6.3 255 10.0 241

Core Private Real Estate 1.0 1.6 46 =35 13 55 30 35
Value-Added Real Estate 27 6.4 55 -94 1.0 126 6.0 75
Opportunistic Real Estate 0.1 39 58 -55 -0.3 14 4.7 6.3
Natural Resources (Private) -11 13 102 310 16.8 272 88 19.0
Timberland 6.5 92 49 -0.6 38 129 6.2 53
Farmland 32 42 6.6 38 34 78 52 4.0
Commodities (naive) -26 -32 31 98 135 -25 31 40
Core Infrastructure 08 -4.3 7.0 48 35 23 2.0 29
Hedge Funds 33 48 58 13 6.0 9.3 56 98
Long-Short 33 58 6.9 123 78 15.2 7.0 133
Hedge Fund of Funds 25 39 49 10.2 5.0 83 47 88

1 Assumptions are based on performance for each asset class during historical periods that resembled these situations.
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Appendix

Stress Test Return Assumptions - Sample Inputs!

Baa Spreads Baa Spreads

10-year 10-year 10-year widen by 50 widen by 300 Trade Trade
Treasury Treasury Treasury bps, High bps, High Weighted Weighted
Bond rates Bond rates Bond rates Yield by Yield by Dollar gains Dollar gains US Equities US Equities US Equities
rise 100 bps rise 200 bps rise 300 bps 200 bps 1000 bps 10% 20% decline 10% decline 25% decline 40%
Cash Equivalents -0.2 -04 -05 28 11 40 13 31 23 04
Short-term Investment Grade Bonds -2 25 =37 22 15 12 14 13 07 08
Investment Grade Bonds -4.3 -83 -11.9 39 -04 17 42 24 0.7 -1.0
Long-term Corporate Bonds -89 -16.2 -20.9 26 -134 08 81 05 -83 -12.3
Long-term Government Bonds -10.6 -18.8 -23.6 78 73 37 128 30 2.6 24
TIPS -4.9 -908 -137 28 -6.1 -21 -0.2 2.6 23 -87
Global ILBs -1.6 -79 -1.9 24 111 -31 -4.8 28 -54 -16.3
High Yield Bonds 27 -34 -36 -18 -230 =35 -0.6 -49 =55 -21.2
Bank Loans 14 -0.8 -51 28 -20.8 -3.2 -0.6 -3.7 -13.2 -17.4
Direct Lending 0.0 -37 -6.3 -18 -91 -4.3 -0.6 -41 -76 -57
Foreign Bonds -4.6 98 -15.7 6.6 -29 -33 -88 18 -4.6 -9.2
Mezzanine Debt 38 -09 -6.1 -19 -19.4 28 -6.4 -4.9 -15.6 -20.4
Distressed Debt 44 -1 -64 2.2 -214 -35 -9.0 -54 -17.3 -218
Emerging Market Bonds (major) 10 -49 -36 -011 -147 -4 -42 -33 -125 -15.4
Emerging Market Bonds (local) 18 -51 -30 01 -128 -14 -122 -28 -133 -205
US Equity 72 09 28 -2 -320 =23 16 -10.6 -26.5 -42.4
Developed Market Equity (non-US) 92 31 -5.6 0.3 -351 -129 -9.0 -87 -234 -414
Emerging Market Equity 10.3 55 0.1 -1 -428 -1511 -15.7 -1.9 -308 -46.9
Global Equity 78 21 -05 -0.7 -336 -83 -5.9 -98 -25.3 -415
Private Equity/Debt 6.4 09 =55 -0.2 -225 -4.3 72 -10.1 -225 25,3
Private Equity 6.8 1.0 -5.3 0.0 -228 -4.1 -6.4 -10.9 -233 -25.7
Private Debt Composite 25 -20 -6.2 -18 -15.8 =35 -4.3 -4.6 -128 -15.0
REITs 41 -35 12 -38 -37.3 -1.0 124 -6.5 -328 -55.7
Core Private Real Estate 24 27 50 20 =71 12 97 -0.2 -85 -14.0
Value-Added Real Estate 48 74 141 72 -13.5 138 6.4 13 -13.6 =231
Opportunistic Real Estate 41 6.5 9.9 11 -20.6 0.8 15.6 -15 171 -26.3
Natural Resources (Private) 131 58 -35 -09 -275 -6.5 -215 -54 -20.9 -359
Timberland 14 16 99 50 6.9 25 86 01 27 39
Farmland 24 -0.1 -9.2 39 10.1 08 80 0.6 49 10.3
Commodities (naive) 926 53 -6.6 -43 -25.0 -56 -24.0 48 111 -378
Core Infrastructure 0.3 -6.4 -6.1 12 0. -18 3.6 -11 -5.0 -78
Hedge Funds 30 -4 -51 -0.6 -145 -21 -17 -4.3 -122 -157
Long-Short 53 -0.7 -4.2 -0.1 -210 -3.0 -4.3 -7.3 -17.7 -235
Hedge Fund of Funds 22 -21 -5.7 -1.3 -14.8 -7 24 -4.9 -125 -16.0

1 Assumptions are based on performance for each asset class during historical periods that resembled these situations.
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Appendix

Meketa Investment Group 2023 Annual Asset Study
Twenty-Year Annualized Return and Volatility Expectations for Major Asset Classes

20-year
Expected Return Standard Deviation
Asset Class (%) (%)
Cash Equivalents 29 1.0
Investment Grade Bonds 47 4.0
Long-term Government Bonds 50 12.0
TIPS 45 7.0
High Yield Bonds 7.3 1.0
Bank Loans 7.0 10.0
Emerging Market Debt (local) 6.0 12.0
Private Debt 9.0 15.0
US Equity 87 18.0
Developed Non-US Equity 9.8 19.0
Emerging Non-US Equity 10.0 230
Global Equity 9.2 18.0
Private Equity 1.0 27.0
Real Estate 78 16.0
Infrastructure 83 15.0
Commodities 57 17.0
Hedge Funds 6.1 7.0
Inflation 26 30
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MEKETA Disclaimer

WE HAVE PREPARED THIS REPORT (THIS “REPORT") FOR THE SOLE BENEFIT OF THE INTENDED RECIPIENT (THE “RECIPIENT").

SIGNIFICANT EVENTS MAY OCCUR (OR HAVE OCCURRED) AFTER THE DATE OF THIS REPORT AND THAT IT IS NOT OUR FUNCTION OR
RESPONSIBILITY TO UPDATE THIS REPORT. ANY OPINIONS OR RECOMMENDATIONS PRESENTED HEREIN REPRESENT OUR GOOD FAITH VIEWS
AS OF THE DATE OF THIS REPORT AND ARE SUBJECT TO CHANGE AT ANY TIME. ALL INVESTMENTS INVOLVE RISK. THERE CAN BE NO GUARANTEE
THAT THE STRATEGIES, TACTICS, AND METHODS DISCUSSED HERE WILL BE SUCCESSFUL.

INFORMATION USED TO PREPARE THIS REPORT WAS OBTAINED FROM INVESTMENT MANAGERS, CUSTODIANS, AND OTHER EXTERNAL
SOURCES. WHILE WE HAVE EXERCISED REASONABLE CARE IN PREPARING THIS REPORT, WE CANNOT GUARANTEE THE ACCURACY OF ALL
SOURCE INFORMATION CONTAINED HEREIN.

CERTAIN INFORMATION CONTAINED IN THIS REPORT MAY CONSTITUTE “FORWARD - LOOKING STATEMENTS,” WHICH CAN BE IDENTIFIED BY THE
USE OF TERMINOLOGY SUCH AS “MAY,” “WILL," “SHOULD,” “EXPECT,” “AIM", “ANTICIPATE,” “TARGET,” “PROJECT,” "ESTIMATE,” “INTEND,"
“CONTINUE" OR “BELIEVE," OR THE NEGATIVES THEREOF OR OTHER VARIATIONS THEREON OR COMPARABLE TERMINOLOGY. ANY
FORWARD-LOOKING STATEMENTS, FORECASTS, PROJECTIONS, VALUATIONS, OR RESULTS IN THIS PRESENTATION ARE BASED UPON CURRENT
ASSUMPTIONS. CHANGES TO ANY ASSUMPTIONS MAY HAVE A MATERIAL IMPACT ON FORWARD - LOOKING STATEMENTS, FORECASTS,
PROJECTIONS, VALUATIONS, OR RESULTS. ACTUAL RESULTS MAY THEREFORE BE MATERIALLY DIFFERENT FROM ANY FORECASTS,
PROJECTIONS, VALUATIONS, OR RESULTS IN THIS PRESENTATION.

PERFORMANCE DATA CONTAINED HEREIN REPRESENT PAST PERFORMANCE. PAST PERFORMANCE IS NO GUARANTEE OF FUTURE RESULTS.
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