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ERS TRUST DASHBOARD
ot FYTD L profle

Fund Performance 14.4% 4.8% Market Value at 9/30/2019:
Policy Benchmark 16.6% 5.3% $29.4 Billion
- 9 = 9 ‘
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TOTAL FUND PERFORMANCE DETAIL (NET OF FEES)

Market Value($

Total Fund 29,406,588,242.00 3.9 4.8 14.4 9.3 7.1 7.9
Total Fund Policy Index 4.3 5.3 16.6 8.8 6.9 7.7
Long Term Public Index 6.9 8.5 22.2 10.3 7.2 7.9

* One-year ended December 31, 2019, the Fund underperformed the policy benchmark by 2.2%6.

* The Fund's assets increased from $26.87 billion to $29.41 billion in the past calendar year which
includes an investment gain of $2.98 billion for the year.

NE

R
Note: Long Term Public Index is comprised of 79% MSCI ACW IMI and 21% Barclays Intermediate Treasury Index. Index 4t Quarter 2019
Definitions can be found in the appendix.



TOTAL FUND PERFORMANCE DETAIL (NET OF FEES)

3 Years Ending December 31, 2019

Anlzd Return Anlzd Standard Deviation Sharpe Ratio Sortino Ratio RF
Total Fund 9.31% 5.13% 1.49 1.55
Total Fund Policy Index 8.76% 6.45% 1.10 1.23

5 Years Ending December 31, 2019

Anlzd Return Anlzd Standard Deviation Sharpe Ratio Sortino Ratio RF
Total Fund 7.13% 5.54% 1.10 1.46
Total Fund Policy Index 6.91% 6.75% 0.87 1.20

» Three—year period ended December 31, 2019, the return of 9.31%6 outperformed the
benchmark by 0.55%b6. On a risk-adjusted basis, the Sharpe and Sortino Ratios over this
period indicate active management benefited the Plan.

 Five-year period ended December 31, 2019, the Fund returned 7.13%b and outperformed the
policy benchmark by 0.22%. On a risk-adjusted basis, the Fund’s Sharpe Ratio (1.10 vs. 0.87)
and Sortino Ratio (1.46 vs. 1.20) indicate strong returns per unit of risk taken and strong
returns per unit of downside risk experienced relative to the policy benchmark.

%'%

Note: Long Term Public Index is comprised of 79% MSCI ACW IMI and 21% Barclays Intermediate Treasury Index. Index 4t Quarter 2019
Definitions can be found in the appendix.



Employees Retirement System of Texas

TOTAL FUND ASSET GROWTH SUMMARY
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Summary of Cash Flows

Fiscal Year-To-Date

One Year

Infrastructura Cash

Three Years

ERS Launchpad

Beginning Market Value
Contributions
Withdrawals

Net Cash Flow

Net Investment Change
Ending Market Value

$28,644,607,856
$3,233,941,899
-$3,338,902,855
-$104,960,955

$866,941,341
$29,406,588,242

$28,518,729,026
$6,848,333,358
-$6,990,505,511
-$142,172,154

$1,030,031,369
$29,406,588,242

$26,873,073,745
$13,208,021,745
-$13,697,661,294
-$442,905,248

$2,976,419,744
$29,406,588,242

$25,538,214,636
$30,839,349,448
-$33,612,020,275
-$2,725,936,526

$6,594,310,132
$29,406,588,242

$25,564,100,974
$46,046,491,784
-$50,831,497,221
-$4,738,271,136

$8,580,758,404
$29,406,588,242

4th Quarter 2019
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FUND ASSET ALLOCATION VS. POLICY TARGETS

Asset Allocation on December 31, 2019

Long-Term Target
Current Current Long-Term Target Range

$11,469,049,044 39.0% 27.0% - 47.0%
Total Rates $5,031,067,041 17.1% 11.0%

Global Credit $2,813,789,696 9.6% 11.0% 1.0% - 21.0%
Opportunistic Credit - - 3.0% 0.0% - 8.0%
Private Equity $4,312,337,922 14.7% 13.0% 8.0% - 18.0%
Absolute Return $1,049,552,734 3.6% 5.0% 0.0% - 10.0%
Real Estate - Private $2,232,727,329 7.6% 9.0% 4.0% -14.0%
Real Estate - Public $937,570,770 3.2% 3.0% 0.0% - 13.0%
Infrastructure $886,270,254 3.0% 7.0% 2.0% - 12.0%
Cash $552,722,422 1.9% 1.0% 0.0% - 1.0%
$121,500,931 0.4%
$29,406,588,242 100.0%

Public Equity

4th Quarter 2019
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TOTAL FUND RISK/ RETURN
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Note: Long Term Public Index is comprised of 79% MSCI ACW IMI and 21% Barclays Intermediate Treasury Index. 4th Quarter 2019

Index Definitions can be found in the appendix.
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TOTAL FUND ATTRIBUTION ANALYSIS

Attribution Effects Attribution Summary
3 Months Ending December 31, 2019 3 Months Ending December 31, 2019

Wi WW s Solection Allocation
Actual Index
Retu Retu Return Effect Effect
Total Fund & M T T
e Global Public Equty  90%  91% -02% -01% 00% -0.1%
Global Public Equity 2 Private Equity 02% 23% -21% -03% 00% -0.3%
Private Equity & Total Global Credit 18% 26% -08% 01% 00% -01%
Total Global Credit GlobalPublcReal 223  19%  03% 00% 00%  00%
Global Public Real Estate W Private Real Estate 19% 11% 08% 01% 00%  01%
Private Real Estate h Total Infrastructure 1.3% 1.2% 0.1% 0.0% 0.0% 0.0%
Total Infrastructure -r ERS Launchpad _ _ _ _ _ _
ERS Launchpad ¢ Total Rates 04%  00% 01%  00% -01%  0.0%
Total Rates Absolute Return 0.6% 1.4% -0.7% 0.0% 0.0% 0.0%
Absolute Return Total Cash 06% 04% 02% 00% 00% 00%
Total Cash Total 39% 43% -04% -04% 00% -0.4%

-04% -03% -02% -01% O00% 01% O02%

[ Allocation Effect
[ ] Selection Effect
@ Total Effect

* Total Fund Attribution Analysis uses policy weights.

4th Quarter 2019
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TOTAL FUND ATTRIBUTION ANALYSIS

Attribution Effects Atri !Julion Summary
1 Year Ending December 31, 2019 1 Year Ending December 31, 2019

po W Excess Selection Allocation Total
Return Effect Effect Effects

Retum Return
Total Fund | © [ ] Global Public Equity  262% 268% -06% -02% -01% -03%
Global Public Equity EI Private Equity 34% 16.5% -131% -21% 01% -2.0%
Private Equity|  [@ I Total Global Credit ~ 11.0% 143% -33% -04% 00% -04%

Global Public Real o380 99700 11%  00% 00%  00%
Estate

Private Real Estate 8.6% 46% 3.9% 0.3% 0.1% 0.4%
Total Infrastructure 101% 104% -02% 0.0% 0.0% 0.0%

Total Global Credit
Global Public Real Estate

Private Real Estate

o

Total Infrastructure :) e - - - - a -
ERS Launchpad o Total Rates 54% 9.2% 0.2% 0.0% 0.1% 0.1%
Total Rates E Absolute Return 4 6% 62% -17% -01% 0.1% 0.1%
Total Cash 2.4% 21% 0.3% 0.0% 0.0% 0.0%
Absolute Return [ﬂ Total 144% 166% -22% -24% 02% -21%
Total Cash -1::-
-2.5 % -2.{-)% -1.5-% -1.ﬁ %o -0.5% D.C;% 0.5 %o

[ Allocation Effect
|| Selection Effect
@ Total Effect

* Total Fund Attribution Analysis uses policy weights.

4th Quarter 2019
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LONG TERM INVESTMENT RESULTS

Rolling 10 Year Annualized Return (%)
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Note: Long Term Public Index is comprised of 79% MSCI ACW IMI and 21% Barclays Intermediate Treasury Index.
Index Definitions can be found in the appendix. 4th Quarter 2019
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ROLLING INFORMATION RATIO AND TRACKING ERROR
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SUMMARY PERFORMANCE COMMENTARY

* Over the past 10 years, Total Fund returns outperformed the policy benchmark by 0.2%b
outperforming the Fund’s actuarial rate of return.

* In the one-year ended December 31,2019 the Fund underperformed (2.2%b) against the policy
benchmark.

— Private Equity detracted -2.0% and Public Equity detracted -0.4% from Fund returns vs. the policy
benchmark

— Private Real Estate contributed +0.4% to Fund returns vs. the policy benchmark

* In the past one-year portfolio positioning at the asset class level has had a positive impact (+0.2%b)
on Total Fund returns vs. policy benchmark.

— An under-weight position to Global Public Equity contributed negatively (-0.1%) to total fund returns vs. the
policy benchmark.

— An under-weight position to Absolute Return, Rates and Private Real Estate contributed positively (+0.3%)
to total fund returns versus the policy benchmark.

%I%

4th Quarter 2019
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Risk Update

Carlos Chujoy, CFA, Risk Officer, Risk Management and Applied Research



Risk Update
42019

ERS

Tailwinds

Central Bank Intervention

US-China Phase 1 trade agreement
UK Brexit resolution

Seasonality

Global Trade Rebound

Strong Earnings Season

Cross Asset Class implied levels of risk
muted

Agenda item 15 — Joint Meeting March 11, 2020

Headwinds

= Global Growth

= Market Valuation At Elevated Levels
= QOverbought Market Conditions



Cross Asset Class Risk ERS

Monthly Cross Asset Class Volatility

30-day implied risk across asset classes
Credit

Global Financial Stress Levels
Implied levels of risk across asset classes
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Cross Asset Class Risk ERS

Monthly Cross Asset Class Volatility

30-day implied risk across asset classes
Global Financial Stress Levels Crodt
Implied levels of risk across asset classes
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Market HeatMap ERS
FRED Macro Economic Data Aggregated .
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ERS Portfolio

Cumulative Returns
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. T12M . Annualized
. Excess Annualized TI12M Annualized
Asset Class  AUM Weight ; Excess Excess IR SR TE Beta R"2
Weight sD Return Return
Return Return
Total Fund $29'4°%588'24 100.00 NA 554 1450 -1.58 747 0.37 022 109 167 081 96.42
Total Return ~ $22,773,246,04
Sesking Assets 4 77.44 043 7.25 17.19 -2.87 8.38 0.80 033 100 239 079 9.23
Totd Risk o4 633342 106 2256 -0.43 159 5.00 -0.36 261 0.02 004 096 049 087 9223
Reduction
. T12M . Annualized
. Excess Annualized T12M Annualized
Asset Class  AUM Weight ; Excess Excess IR SR TE Beta R"2
Weight SD Return Return
Return Return

© °Eg‘u?‘yb"° $11'46%°49’14 39.16 116 1153 26.32 043 8.25 031 026 062 120 097 99.03
G'°§uﬁ’{;"“ $4,312,337,922 1473 173 19.36 339 1311 1158 1.34 012 266 1136 003 076
'me'gf'e;"’ba' $2,236,662,323 7.64 NA 507 1355 -0.76 6.18 0.05 005 100 101 094 96.36
EXte’é‘zd?t' b3 4577127372 1.97 NA 511 013 981 6.23 041 009 101 445 061 4008
P“E';C atiee‘ $937,570,770 3.20 0.20 10.71 23.74 1.04 5.74 -0.43 042 043 102 098 99.11
Png;zea $2,232,727,329 7.62 -1.38 17.77 858 2.76 12.44 333 136 449 245 077 1013
ADEE $886,270,254 3.03 0.01 12.22 10.12 0.12 -1.69 0.02 009 -020 024 100 9997

Infrastructure ” ) : . ) ) ) ) . . ) ) ) )
Total Rates ~ $5,031,067,041 17.18 0.19 2.26 5.44 0.22 213 0.14 086 046 016 096 99.67
Total Cash  $552,722,422 1.89 0.89 110 2.39 0.11 211 1.04 094 094 111 -069 019
Absolute Return $1,049,552,734 3.58 -1.42 213 459 -165 4.40 -0.66 031 155 216 364 112




RS Portfolio

36-Month Rolling Beta
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36-Month Rolling TE
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Stress Test

Return/Risk Driver Total Trust - Beta Sensitivies

= MSCIACWI

US Intermediate Treasury

Assumptions

= Modeled both upside risk as well as downside risk. MSCI ACWI;
Assume a +/- 5% return change on the MSCI
ACWI

= Liquid assets only at asset class level

Impact
= Ex-illiquid assets, public equities exerts the most |
impact in up/down markets 0 10 2

Source: ERS, Bloomberg
Time Period: 1998-12-31 to 2019-02-28
R-Squared = 96.81%

Agenda item 15 - Joint Meeting March 11, 2020




Stress Test

Stress Test

Contribution of factors to stressed retums during corresponding events

Retum Seeking

Risk Mitigating

Global Pubic Equity

0il +10 %

MSCI-6 %

MSCI +5 %

Swine Flu hospitalizes 200k in US
SARS

First confirmed case of Ebolain US

Great Financial Crisis

0.2%

302010 0 10 -30-20-10 0 10 -30-20-10 0 10 -30-20-10 0 10 -30.20-10 0 10 -30-20-10 0 10 -30-20-10 0 10 -30-20-10 0 10 -30-20-10 0 10 -30-20-10 0 10 -30-20-10 0 10

Soutce: ERS, Bloo

Time Period: 2012-07-31 10 2019-12-31
Methodology: Stress = Beta Sensithity x Factor Retums During Event

Agenda item 15 — Joint Meeting March 11, 2020




COVID-19

A Major Uncertainty

e Virus is highly contagious so a global pandemic is likely

Factories, retail, & other businesses are largely shut down in many areas
- Initially China, now spreading—especially northern Italy & South Korea
- Global impact on supply chains, transportation, etc.

Official data from China must be treated with suspicion

Chinese central government is now encouraging people to return to work, but is facing
resistance, which it may target aggressively

Economic impact of virus would be greatly reduced if there were effective treatments,
which may come in 6-12 months

Agenda item 15 - Joint Meeting March 11, 2020
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