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MARKET RETURNS




Market Returns: Q2-2019

Asset Class Index Q2-2019 Fiscal YTD 3 Year 5 Year Expected*
Equities - U.S. Russell 3000 4.10% 8.98% 14.02% 10.19% 7.80%
" MSCI World ex USA
Equities - Developed Int lMoereiX 3.50% 0.16% 8.92% 220% 8.90%
. . MSCI EMERGING
Equities - Emerging Intl SCI\/IARKETC; 0.61% 121% 10.66% 249% 11.00%
Debt - L
DE:ﬂOL:]S GovtLong FTSE Treasury 10+ 6.04% 12.24% 127% 5 78%
Debt - US Government NYC Treas/Agency +5 4.56% 10.38% 141% 3.99% 2.80%
Debt - Investment Grade NYC IG Credit 4.07% 10.13% 3.67% 3.84% 3.40%

*Average of consultant long-term arithmetic expected market returns, as of 2016

Source: State Street

é PREPARED BY THE OFFICE OF NEW YORK CITY COMPTROLLER SCOTT M. STRINGER | Bureau of Asset Management 3



Sheet1

		Asset Class		Index		Q2-2019		Fiscal YTD		3 Year		5 Year		Expected*

		Equities - U.S.		Russell 3000		4.10%		8.98%		14.02%		10.19%		7.80%

		Equities - Developed Intl		MSCI World ex USA IMI Net		3.50%		0.16%		8.92%		2.22%		8.90%

		Equities - Emerging Intl		MSCI EMERGING MARKETS		0.61%		1.21%		10.66%		2.49%		11.00%

		Debt - US Govt Long Duration		FTSE Treasury 10+		6.04%		12.24%		1.27%		5.78%

		Debt - US Government		NYC Treas/Agency +5		4.56%		10.38%		1.41%		3.99%		2.80%

		Debt - Investment Grade		NYC IG Credit		4.07%		10.13%		3.67%		3.84%		3.40%

		Debt - High Yield		FTSE BB & B		2.60%		8.02%		7.24%		4.51%		6.1%+B3:G8






Market Returns Q2 - 2019

What changed in Q2?

1) Global growth concerns

 Global growth slowing; China and US slowing, recessions
likely in Germany, France and UK

 Trade war intensifying, Trump tweet on May 5t
announcing additional tariffs




Market Returns Q2 — 2019

What changed in Q2?
2) Lower Interest rates globally

- Federal Reserve:
FOMC meeting, May 15t — “patient on future interest rate adjustments”

Powell speech, June 4t at Chicago Fed Conference — emphasized undershoot of
inflation and downside risks to global growth

FOMC meeting, June 19t - “uncertainties about economic outlook have increased”;
“closely monitor economic outlook and act as appropriate to sustain the expansion”

US economic data — Q2 GDP decelerated from 3.1% to 2%, inflation lower than
expected, business spending slowed, employment and consumer spending remain
strong

- ECB:

ECB chair Draghi speech, June 18t at ECB forum in Sintra, Portugal — reassured markets
of ECB's willingness to act if necessary and that all monetary policy options available

European economic data — widespread weakness, particularly in exports, low inflation
continued.
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Market Returns Q2 — 2019

e Change in expected global policy rates

% per annum
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Market Returns Q2 — 2019

Global Interest Rates

Q2 change

Country 10yr yield (as in 10-yr
of 6/30/19) yield
usS 2.00 -50bp
Canada 1.47 -17bp
Mexico 3.60 -47bp
Germany -0.32 -25bp
Italy 2.10 -32bp
UK 0.83 -17bp
Switzerland -0.55 -15bp
Japan -0.16 -6bp
China 3.23 -12bp
Australia 1.38 -41bp
South Africa 8.85 -17bp

« Key takeaway - level of yields low, large
drop in yields in Q2
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Q2 — Current Asset Allocation Review

Portfolio Update - Q2°19

1) Rebalancing activity
- Small amount of duration extension in US Treasury portfolio

2) Portfolio concerns

- Slowing global growth

- Geopolitical risks

- Central banks easing cycle
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Q2 — Current Asset Allocation Review - Growth

Relative Mix to Adjusted New Policy Weights

Policy vs Actual Asset Allocation - Growth

6%

4%

2%

. TEACHERS
® @8 oo e
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.. Range

0%

Difference from Policy

-2%

-6%

U.5. Equity Non-Us Emerging Markets Hedge Funds Private Equity Private RE/Non- High Yield OFI
Equities/EAFE Core

Source: State Street
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Q2 - Current Asset Allocation Review - Inflation Protection

Relative Mix to Adjusted New Policy Weights

Policy vs Actual Asset Allocation - Inflation Protection
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Q2 - Current Asset Allocation Review - Deflation Protection

Relative Mix to Adjusted New Policy Weights

Policy vs Actual Asset Allocation - Deflation Protection

0%

6%

4%
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Source: State Street
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Current Asset Allocation Review

« Core Bond Portfolio Duration, Actual Vs. Target (as of 06/30/2019)

6.19 6.34 6.51 6.39 6.25

Original Duration

New Duration 11.90 8.67 12.24 12.17 8.69
Target
Duration as of 10.12 8.10 10.43 10.38 7.96
03/31/19 (69%) (76%) (70%) (69%) (73%)
Duration as of 10.24 8.27 10.74 10.63 8.21
06/30/19 (71%) (83%) (74%) (73%) (80%)

Source: State Street
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New Strategic Asset Allocation

Update on Strategic Asset Allocation process
Overview
Public and Private Market Valuations

Realized returns and changes in consultants capital
market assumptions
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New Strategic Asset Allocation

Overview
« Backdrop

Longest economic expansion ever

Historically high asset returns over last 10-years, as
compared to both expectations and economic growth

- Record low interest rates
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Challenges of Strategic Asset Allocation

Current Economic Expansion Longest on Record
Length of expansions in months

GDP growth

Even though the current econemic expansion IS the longest, it has not been the stongast In the post-war era. (Label
Indicates year expansion began)
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Challenges of Strategic Asset Allocation

« Actual asset returns as compared to consultants expected returns (from June’16)

Asset Class

Actual Return

‘16 Consultants Return

expectations
3-YR 5-Yr

US Eq 13.91% 9.89% 7.80%

EAFE Eq 11.06% 4.08% 8.90%
EM Eq 9.90% 1.50% 11.00%

Core Fi 2.79% 3.34% 3.13%
High Yield 6.83% 4.05% 6.15%
Private Real Estate 9.91% 11.44% 8.24%
Private Equity 15.84% 12.76% 11.13%
OFI 7.93% 4.83% 8.12%
Infrastructure 13.59% 11.91% 7.18%
Hedge Funds 6.56% 3.91% 6.35%
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Challenges of Strategic Asset Allocation

Global 60% equities/40% fixed income hypothetical portfolio returns over all 10-year periods since 1970

100%

2009 to 2018 80%

60%

40 %

Average 20%,
0%

-2 0%

-4 0%

-H50%

obal 6040 portfolio consists of 60% glo orid nominal govemment bonds. Please review the “Important Disclosures and Other Information” located at the end of this presentation.

bal equities (cumency-hedged) and 40% dewveloped wo
BRIDGEWATER
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Challenges of Strategic Asset Allocation

* Financial and Real Economy Prices Total Return

Wide dispersion between asset price inflation and *real economy’ inflation
Total return performance in local currency since January 2009
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Challenges of Strategic Asset Allocation

Public and Private Market Valuations

Fixed Income:
» Lowest 30- Year yields in history 2009-2019
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Challenges of Strategic Asset Allocation

Long Term Interest Rates Back to 1790

15%% ——— ———t — vt F + — ——— + f————i—— — 159%,
1A
Last (Mow 2011) = 3.02%, 4.14% T
142 Federal Rezserysa Created - 149
Second TH Sh -
1£42 Iransan Hostage O
12% . =+ 12°9%
" Panic of 1637 1hane “
folowed by Depression Mexican War 1846-18408 | .
1156 o ["3IF-43) blivared by e Panic of 1B5T and - 11°
ID"E:f"% H ensuing Depresson (57-'60) I ]

o 1857 ft i o
10% F | 9.91% 10%
9% b i + 9%

i l Gq:lldC"-aEhnf1jE 1814-1918 i r -
y |'."'| VWY | 1062- 1973 '
= |4-ﬁ - - - °
8 h! | FII”- re=n Vietam War | ' 8%
IJJ Y H'u' FParnic of 1873 F22a | | -
i r |
7 r 1 | . -.I |_ 1875 * l“q' | IH T 7.
I |III .l :I_ .y Saokd &-hrdur:.' | | S — ‘I | -
— : 1 re-eshbishad The Great D it hl -+ &%
b, | W _— o Great Depression b |
.I -L Pamnic of 1907 ll | A 4
v o | 1907 g 1 [ ]
59 s American Gl Mar 'I""""I"III A, 1‘!.{ f - S50
Bza 18801865 I-.Jr"" Y 1
5.19% ot LAl 15:41-1845 | |1 .
4= \{I"'ﬁ ) ‘“‘L Wl .""..In'n.-" a0
I
1788 LIS Cornsfuion RaBied 1900 % _||I 7
3% 1791 - Fist Bank of L5 Foundad 2T o |--| lI o 3L
1792 Siocks Trade on Wall Sreet -'l'I AL, BT
2% e S o e I e * i : e Em ¥ e il it 2
1720 1800 1810 1820 4830 1840 41850 1860 4870 48680 1890 A930 4910 4920 4930 1940 45950 1960 4970 159530 4990 2000 2010
20

PREPARED BY THE OFFICE OF NEW YORK CITY COMPTROLLER SCOTT M. STRINGER | Bureau of Asset Management




Challenges of Strategic Asset Allocation

Implications:

- Expected returns for long duration US Treasury
bonds have decreased

- Discount rate for valuing long term assets is low,
supportive of current rich valuations in most asset
classes

- Increased uncertainty over stock vs. bond
correlation, particularly with low Iinterest rates

reau of Asset Management 21



Challenges of Strategic Asset Allocation

US Equities:
- Historically expensive valuations
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Challenges of Strategic Asset Allocation

* Valuations across styles and regions Regions/Styles: Current NTM P/E vs. 10-Year High, Low, Average

High
30.0
irrent @
Average
[ ] 250
Low 22.0
(@)
20.0 18.3
l_ 1?.I-! 1 I-:.-‘-J e -
- - Q -
137 & 13.5 B 3 P 13.4
. . | OF .
1.3
10.3
Cs 8.7
5.0
S&P 500 Russell 1000 Russell 1000 MSCI EAEE MSCI EM
Growth Value
High Date 1117 719 21T 5/15 9/09
Low Date 9/11 9/11 9/11 o9/11 9511

Source: Eaton Vance
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Challenges of Strategic Asset Allocation

Implications:

- Expected returns in US equities, given valuations, have
decreased

- Large cap growth at historically rich valuations, small cap
and value more reasonably valued

- EAFE and EM equities more reasonably valued

- How will valuations change in lower or higher interest
rates?
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Challenges of Strategic Asset Allocation

Private Equity:
- Historically high purchase multiples, as measured by EBITDA multiples

PURCHASE PRICE MULTIPLES — ALL BUYOUTS
Median

12 .0x

10.5x

9.8x
10.0x a. dx Q.5x%

8.6x

9. 1x
8.6x
B.1x
8.0x A 7.8x 7% g7k 7B g6
6.6x ©7%  gex OBx eax O7% 6.6x
6.1x 6.1x 6.1x
6.0x
4.0x
2.0x
0.0x

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
89 124 125 184 266 191 241 346 479 594 721 862 563 248 644 660 701 559 749 729 690 534 277 31

Year / # Deals

Median TEV / EBITDA

Source: StepStone Private Markets Intelligence (SPI), as of March 31, 20189. Includes 10,707 Buyout investments made between 1996 and 2019, StepStone acquires proprietary operating metrics through
investment due diligence and portfolio monitoring.
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Challenges of Strategic Asset Allocation

 Cap rates vs. UST 10-yr yield
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Challenges of Strategic Asset Allocation
 Asset class return expectations

Asset Class Actual Return R e Consultan.t S s Consultan_t S
eturn expectations Return expectations
3-YR 5-Yr
US Eq 13.91% 9.89% 7.80% 5.80% 4
EAFE Eq 11.06% 4.08% 8.90% 6.80% 4§
EM Eq 9.90% 1.50% 11.00% 8.30% §
Core FI 2.79% 3.34% 3.13% 3.20% %
High Yield 6.83% 4.05% 6.15% 4.80%§
Private Real Estate 9.91% 11.44% 8.24% 6.30%4
Private Equity 15.84% 12.76% 11.13% 8.70% §
OFI 7.93% 4.83% 8.12% 7.70%§
Infrastructure 13.59% 11.91% 7.18% 6.90% 4
Hedge Funds 6.56% 3.91% 6.35% 5.60% §
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Challenges of Strategic Asset Allocation

Overview

« Backdrop
« Challenge

What is appropriate strategic asset allocation given:

- Late economic cycle dynamics

- Historically expensive public and private asset classes
- Limit portfolio volatility

- Basket clause constraint

- Reduce portfolio drawdown risk

- Achieve actuarial 7 % return over long time horizon

* Observations
- Lower expected returns for most asset classes, as compared to actual return for over last several years
- Basket clause constraint

- Additional geopolitical uncertainties including de-globalization, Brexit, populism, US President election,
increase downside risks to most asset classes

- Therefore, increased probability of lower than 7% portfolio returns going forward.
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QUESTIONS?




PERFORMANCE REPORTING
2"d Quarter 2019




NYC Retirement Systems AUM (% , in millions)
$207,887m Total AUM for all 5 Systems as of June 30, 2019

BERS h 3%, 6,446

)8 Board of Education
Retirement System

peap | New York City
¥/ Police Pension Fund | .1y

Uvseses [

FIRE

POLICE

NYCERS

TRS

- 7%, 14,497
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Assets (in millions)

TRS

NYCERS
m Police
mFire

68,187
mBERS

37%, 77,?54

Source: State Street
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Total NYC Pension Fund Net Performance as of 06/30/2019

. Portfolio Std . o o
NYC Pension System Dev-1yr 3 Month Fiscal YTD One Year Trailing | Three Year Trailing
BERS 10.08 3.36% 6.99% 6.99% 10.84%
TRS 9.01 3.57% 7.54% 7.54% 9.41%
FIRE 8.84 3.39% 7.11% 7.11% 9.72%
NYCERS 8.83 3.41% 7.13% 7.13% 9.53%
POLICE 8.81 3.32% 6.95% 6.95% 9.82%
Public Mkt Equiv 65/35 3.77% 7.25% 7.25% 8.95%
Median Fund - TUCS 3.37% 6.73% 6.73% 9.43%

Net of fees in public asset classes are recorded on an accrual basis.
Private markets data is reported on a lagged basis

Source: State Street
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Sheet1

		NYC Pension System		Portfolio Std Dev - 1 yr.		3 Month		Fiscal YTD		One Year Trailing 		Three Year Trailing 

		BERS		10.08		3.36%		6.99%		6.99%		10.84%

		TRS		9.01		3.57%		7.54%		7.54%		9.41%

		FIRE		8.84		3.39%		7.11%		7.11%		9.72%

		NYCERS		8.83		3.41%		7.13%		7.13%		9.53%

		POLICE		8.81		3.32%		6.95%		6.95%		9.82%



		Public Mkt Equiv 65/35				3.77%		7.25%		7.25%		8.95%

		Median Fund - TUCS				3.37%		6.73%		6.73%		9.43%






















Fiscal Year to Date Return as of 06/30/2019 — Total Portfolio

Basis Points of Excess Return (SSB T, N, p.15; p.16; = p.17 = p.18)

900 790
754 773 758 7172
713 95 711 699 730 7% Assumed
700 Rate of Return
500
- TRS
NYCERS
100 W Police
(%]
B’ — M Fire
I
-100 38)  (60) 63)  (67) 31 B BERS
-300
-500
-700
-900

FYTD Portfolio FYTD Benchmark FYTD Excess
Source: State Street
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Fiscal Year to Date as of 06/30/2019 Excess Return — Total Portfolio

Basis Points of Excess Return (SSB T, N, p.15; p.16; = p.17 = p.18)

600
400
200 TRS
NYCERS
" 31 ; 14 W Police
Q —
= "1 b B B == — W Fire
38 (31) @ M
B8 60) 63 (61) (69) (60) (56) (60) (45) m BERS
-200
-400
-600
FYTD Total Excess Return FYTD Asset Allocation FYTD Manager Value Added

Source: State Street
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Value Added - Total Domestic Equity

Basis Points of Excess Return (SSB T p.29; N p.30; p.31;  p.32; p.33)

500
400
300
200 Weights as of
06/30/2019
100 33 o5 50 TRS: 28.48%
11 )
w0 ] NYCERS: 29.29%
& - . - 4 — m POLICE: 31.12%
22 29 -26 37 -35 21 . 0
-100 -61 80 -74 M FIRE: 29.36%
W BERS: 32.12%
-200
-300
-400
-500
Q1D FYTD 3 Year Trailing Source: State Street
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Value Added — Total World Ex-USA

Basis Points of Excess Return (SSB T p.30; N p.31; p.33; p.34)

700
500 438
300 193 Weights as of
162 172 178 06/30/2019
100 48 34 41 TRS: 11.5%
NYCERS: 12.71%
a e D Se— N S—
2 15 20 -13 17 8 11 . m POLICE: 8.84%
o W FIRE: 8.34%
et m BERS: 12.27%
-300
-500
-700
QTD FYTD 3 Year Trailing Source: State Street
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Value Added - Total Emerging Markets

Basis Points of Excess Return

500
400

300

. Weights as of
100 83 92 102 115 06/30/2019

78
. a1~ 1 . " NYCERS: 7.14%
B POLICE: 5.88%

-100 B FIRE: 5.99%
B BERS: 6.96%

bps

-200 -176

-300

-400

-500
QTD FYTD 3 Year Trailing Source: State Street
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Value Added - Total Structured Fixed Income

Basis Points of Excess Return (SSB; T p.33; N p.35; = p.36; p.37; = p.38)

500
400
300
Weights as of
200 06/30/2019
100 TRS: 21.82%
0 NYCERS: 18.72%
g - - - . . W POLICE: 15.96%
a -100 o -38 g1 66 46 m FIRE: 15.37%
- -106 119 _ | : %
2200 2149 -134 128 BERS: 19.61%
-300
-400
-500
QTD FYTD 3 Year Trailing Source: State Street

Note: The blended benchmark reflects the current asset
allocation. No Data for the Trailing 3yr.
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Value Added - High Yield

Basis Points of Excess Return (SSB; T p.33; N p.35; © p.36; p.37;  p.38)
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-200
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28

12

22 32
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EYTD 3 Year Trailing Source: State Street
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Value Added — Bank Loans

Basis Points of Excess Return (SSB; T p.33; N p.35; = p.36; p.37;  p.39)

500

400

300

200

100

bps

-100

-200

-300

-400

-500

-62

-35  -40 57 3
-95

QTD

Weights as of
06/30/2019

TRS: 2.31%
NYCERS: 1.73%

] . . ] . ] M POLICE: 1.63%

61 -66 83 54 =51 o -55 W FIRE: 1.47%
-106  _117 W BERS: 1.91%
EYTD 3 Year Trailing Source: State Street
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Value Added - Economically Targeted Investments

Basis Points of Excess Return (SSB; T p.34; N, = p.36; p.38; p.39)

500
400
300 e
212 201
200 176 1 Weights as of
120 4 110 33 06/30/2019
100 o 76
. . A Y TRS: 0.85%
- - — NYCERS: 1.29%
a8 10 6 W POLICE: 1.03%
-100 B FIRE: 0.74%
B BERS: 0.59%
-200
-300
-400
-500
QTD FYTD 3 Year Trailing Source: State Street
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Value Added - Hedge Funds

Basis Points of Excess Return (SSB  p.35; P p.36)

500
400
283
300 53q 252 240 .
180
200 Weights as of
06/30/2019
100 Column
w0 Column12
o W POLICE: 6.56%
-100 M FIRE: 5.88%
W Column2
-200
-300
-400
-500
QTD FYTD 3 Year Trailing Source: State Street
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Hedge Fund Performance Less Tactical Trade

Q2 2019 FYTD 3 Year
FIRE 4.0% 5.8% 7.5%
POLICE 3.8% 5.2% 7.2%
HFRI+100 1.8% 2.2% 5.3%

Source: Aksia
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Tactical Trade Performance

Q2 2019
POLICE
& FIRE FYE
Tactical Hedge Fund Trade 5.8% -1.0%
RUSSELL 3000 4.1% 9.0%
Outperformance 1.7% -10.0%

Source: Aksia
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PRIVATE MARKET DATA




600

400

200

bps

-200

-400

-600

Value Added - Opportunistic Fixed Income (OFlI)

Basis Points of Cumulative IRR above Public Market Equivalent

151
141 0 117

- -

Excess Return Since Inception; PME Benchmark: 50% JP Morgan Global High Yield 50% CS Leveraged Loans as of 6/30/19

The PME Spread is the difference between the IRR and the PME.
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300bps Target

Inception Date

TRS - 10/24/2007

NYCERS - 10/24/2007
W Police - 10/24/2007
M Fire - 10/24/2007

B BERS - N/A

Source: State Street
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Value Added - Private Equity

Basis Points of Cumulative IRR above Public Market Equivalent

600
400
300bps Target
200
114 124
Inception Date
8 3
Sy 0 TRS - 07/08/99
(38) NYCERS - 03/29/99
-200 W Police - 03/29/99
M Fire - 03/29/99
-400 W BERS - 07/20/06
-600 Source: StepStone

Excess Return Since Inception; The PE Benchmark is the Russell 3000 + 300 bps as of 3/31/19 Group & Hamilton Lane

The PME Spread is the difference between the IRR and the PME.
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Private Equity Value Added — PME Spread By Vintage Year as of 03/31/19

14.0%
12.0%
10.0%
8.0%
6.0%
4.0%
Q
o =
E 2.0% hlL
e
Q —
2 0.0% f
& y | | |
-2.0%
PRE-2011 2011-2016 2011 2012 2013 2014 2015 2016
Pre-2011 2011-2016 2011 2012 2013 2014 2015 2016
O TRS - PME Spread -1.2% 4.3% 3.1% 4.8% 1.3% 5.2% 5.3% 12.1%
@ NYCERS - PME Spread -1.2% 3.7% 2.2% 4.9% 1.5% 5.8% 3.4% 12.2%
m Police - PME Spread -0.1% 4.3% 2.6% 6.2% 1.0% 6.0% 3.4% 12.2%
m Fire - PME Spread 0.2% 4.5% 2.7% 7.0% 1.1% 6.2% 3.6% 12.1%
m BERS - PME Spread -0.3% 5.0% NA 6.3% 1.1% 6.3% 4.6% 12.2%

O TRS - PME Spread @ NYCERS - PME Spread  m Police - PME Spread = Fire - PME Spread  ® BERS - PME Spread

Source: BAM, StepStone Group, &
Hamilton Lane
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-900

Value Added - Private Real Estate - Core

Basis Points of Cumulative IRR above Public Market Equivalent

Inception Date

305
TRS - 9/28/2006
98
T m Police - 9/28/2006
M Fire - 9/28/2006
W BERS - 12/13/2010
Excess Return Since Inception; Core PME = 40% Equities Russell 3000 & 60% Barclay Agg. as of 03/31/19 Source: State Street

The PME Spread is the difference between the IRR and the Core PME Return.
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-700

-900

Value Added - Private Real Estate — Non-Core

Basis Points of Cumulative IRR above Public Market Equivalent

722

433

235
148

-

Excess Return Since Inception; Non-core PME = 60% Equities Russell 3000 & 40% Barclay Agg. as of 03/31/19

Inception Date
TRS - 12/6/2002
NYCERS - 12/6/2002
W Police - 12/6/2002
B Fire - 12/6/2002

W BERS - 04/11/2011

Source: State Street

The PME Spread is the difference between the IRR and the Non-core PME Return.
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Private Real Estate (Non-Core) Value Added - PME Spread By Vintage Year as

of 03/31/19

20.0%
15.0%
10.0%
5.0%
> 0.0%
S
C
S -5.0%
&
-10.0%
PRE-2011  2011-2016 2011 2012 2013 2014 2015 2016
Pre-2011 | 2011-2016 | 2011 2012 2013 2014 2015 2016
0 TRS - PME Spread 1.8% 6.5% 17.7% 7.8% 5.3% 6.3% 2.6% 3.4%
B NYCERS - PME Spread|  -0.3% 8.1% 9.0% 9.9% 6.1% 7.5% 5.9% 3.3%
m Police - PME Spread 2.9% 10.7% 9.2% 11.6% 7.7% 13.7% 10.6% 9.6%
m Fire - PME Spread 6.3% 11.2% 9.5% 11.4% 8.6% 14.6% 10.5% 9.6%
m BERS - PME Spread N/A 9.7% 13.2% 15.1% 6.4% 7.4% 10.4% 12.1%

O TRS - PME Spread @ NYCERS - PME Spread m Police - PME Spread m Fire - PME Spread m BERS - PME Spread

Source: State Street
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Value Added - Infrastructure

Basis Points of Cumulative IRR above Public Market Equivalent

640 580 640 590 660

Excess Return Since Inception; PME: 50% R3000 & 50% Barclays Agg. as of 03/31/19

The PME Spread is the difference between the IRR and the PME.
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Inception Date
TRS - 11/19/2013
NYCERS - 11/19/2013
B Police - 11/19/2013
B Fire - 11/19/2013
B BERS - 11/19/2013

Source: StepStone Group
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Infrastructure Value Added — PME Spread By Vintage Year as of 03/31/19

9.0%
8.0%
7.0%
6.0%
5.0%
4.0%
3.0%

g 2.0%

S 0

2 1.0%

Q

% 0.0%

aF VINTAGE - 2013 VINTAGE - 2014 VINTAGE - 2015 VINTAGE - 2016

Vintage - 2013 Vintage - 2014 Vintage - 2015 Vintage - 2016

O TRS - PME Spread 5.8% 7.8% N/A 3.4%
@ NYCERS - PME Spread 5.6% 7.2% N/A 3.6%
m Police - PME Spread 5.6% 8.7% N/A 3.3%
® Fire - PME Spread 5.6% 8.1% N/A 3.4%
B BERS - PME Spread 5.6% 7.9% N/A 4.1%

O TRS - PME Spread E NYCERS - PME Spread B Police - PME Spread m Fire - PME Spread m BERS - PME Spread

Source: StepStone Group
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QUESTIONS?




RISK




 Risk Reports
* Stress Tests
« Strategic Asset Allocations
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Equity markets were buoyant...

World Stock Market Performance

MSCI All Country World Index with selected headlines from Q2 2019

270

240

230

220

210

260 P iy
250

Mar 31 Apr 30

Source: MSCI
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But the threat of a trade war created volatility....

Tariff, Market Performance (Russell 3000 and Volatility)

US incresed the tariff rate from 10% to 25% —_
on 5200 Billion in Chinese goods: market dived B
- and volatility spiked

17 | "

16

12

1-Apr-19
FApr-19
S-Apr-19
F-dpr-19
9-Apr-19
17-Apr-19
11-May-19
13-May-19
15-May-19
17-May-19
19-May- 19
21-May-19
23-May-19

11-Apr-19
13-Apr-19
15-Apr-19
19-Apr-19
21-Apr-19
23-Apr-19
E-Apr-19
2¥-Apr-19
A-Apr-19
1- M ay-19
3 May-19
5-May-19
F-May-19
9-May-19

VIX =—Russell 3000{/100}
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US Presidentaccounced thathe would impose 5% tariffon
Mexican goods, later President threatened to gradually increase

-May-19

to 25%: market dived and volatility spiked

27-May-19
- May- 19
31-May-19
2Jun-19
d-Jun-19
G-Jun-19
B-Jun-19

10-Jun-19
12-Jun-15
14-Jun-19
16-Jun-19
18-Jun-19
A-Jun-19
22-Jun-19
24-Jun-19
XHe-Jun-19
28-Jun-19



Total Plan Risk — Macro Factors

BarraOne Total Plan Macro Summary CURRENCY: USD

AMALYSIS DATE: June 30, 2019
Macro factor models attribute the risk of the Barra Integrated Medel to a far smaller set of factors. At the highest level, we use just six factors,
reprecenting the primary drivers of total risk and return for a global, multi-asset class porifolio that reduces the number of factors in an integrated

factor model by aggregating selected groups of factors into single factors. Tier I is the highlest leval of the Macro Factor Scheme which has 6 factors. MODEL: BIM303L (Tier 1 Macro Factors)
Macro Factor Exposures Macro Factor Risk Contribution
3 . - ;
Active Port Risk Port Risk
04 i .
. ® < - The Equity factor
03 & contributes 87.10% of
total risk
1 02
01 2
I | | e | | 0m i
0 @ e & L D
-01 -2
g | Equaty Cradit Pure Alternatives  Interast Retes Inflation Resl Assals
Equity Credit Pure Alternatives Interast Rates Inflation Real Assets
M Exposure Benchmark Exposure M Active Exposure ® Paortfolio Risk Contribution Active Portfolio Risk Contribution
Total Risk declined by
approximately by 12 Risk Decomposition Tier 1 Macro Facter Scheme has six factors
bpS to 7.56%. i Caninbtiag F.:n:Tu.:r Exposure T&-je : Diescr |:ti0r'- - .
Equity Membership (weights)  Global Public and Private Equity
i : % S B g e M, Credit Sencitivities (durstions} Sensitivity to global credit spreads
B e nark Active Portfolic 3 n Portfol ctive Po lio Risk & Ack 2 L : 3
Risk Source Exposure :'e;_t._:c';:u[e Ex ;:,':u,e C?_-rn-:': |'_-r_1:_s1 mFiln PR ‘.(-)i -_,._.H';n tpl :Ek Pure Alternatives Membership (weights)  Investment strategy return of Private Equity and
- - » _ Hedge Funds net of public factor returns
Eeitall =t — > s o g i Interast Rates Sensitivities {durations) Sensitivity to global interest rates
Local Markat Risk - - - 727 96.20 0.57 97.39 Inflation Sencitivities (durstions)  Sensitivity to breakeven inflation
Comman Facter Rizk G 3 : 704 05 85 089 £914 Real Assets Membership (weights)  Real Estate and Commodities
Equity 058 0.54 0.04 6.58 B7.10 0.1la 15.67
Credit 282 285 -0.03 0.44 5.83 -0.00 019 Factor Residual Risk
Active Exposure to Fure RS metnes — Iy L s I Iy 2675 Risk Source Portfolic Risk % Portfolic Active Portfolic Risk % Active
Interest Rates Macro Interest Rates 235 232 > 0.04 013 -l.66 -0.00 -0.16 PRSP Contribution Risk Contribution Risk
factor is 0.04 compared Inflation 037 0.35 0.03 0.04 047 0.00 0.07 Eon‘lnmu:irtes zi Ez Ez :::
. L nopte 1 i 0. 0 2 0. Y ui . 2] ki g
with -0.22—br|ng|ng us Real Assef 0.04 0.06 0.02 D2 95 0.06 6.04 Q Ty 2
closer to the benchmark Facter Residual Risk - - - 002 030 053 53.04 Fixed Income 0.14 -l.84 -0.00 -0.22
Selection Risk - 5 - 0.03 0.35 008 B.25 Hedge Fund -0.02 -0.26 .08 762
Currency Risk = = . 029 380 0.03 261 Privata Equity 0.04 052 0.20 3067
Private Real Estate -0.04 -0.43 0.07 6.69
Source: MSC| Unassigned Factors 0.02 031 001 065
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Total Plan Risk — Compared with Q1

%A Portfolio Risk  Total volatility decreased

Total Risk -2.07% « The system'’s exposure to interest rates
(DVO1) increased

« The system’s exposure to credit (CSO1)

Macro Factors %1\ Portfolio Exposure decrease d
Credit -7.94%
Equity 0.94%
Inflation 1.78%
Interest Rates 3.26%
Pure Alternatives 0.34%
Real Assets 1.15%
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Total Plan Risk — Risk Delta Attribution

Port.Risk change = Z Exposure change + Factor Volatility change + Correlation change

Return Sources

~12bps = ~0bps 4 ~2bps + ~10bps
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Stress Tests — P&L

Scenarios P&L Active P&L
Trade war -7.70% -0.01%
Trade deal 1: restraint on China exports to US -6.70% 0.10%
Trade deal 2: increasing Chinese purchases of US goods 1.90% -0.22%
Brexit: no-deal -3.09% -0.10%
Brexit: with a deal 1.05% 0.17%
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Strategic Asset Allocations — Target Return

« The Equity return required to achieve a 7% portfolio return on a hypothetical portfolio

— Assume the Fixed Income/Equity mix is:

* Equity: 67%

* Fixed Income: 33%
— Assume also that:

 Required portfolio return is: 7.00%

* Theyield on the Fixed Income portfoliois:  2.50% (approximate yield on NYCERS Fixed Income)
— Then the required equity returniis: 9.25%

« Assume that the Equity portfolio holds the same weights in the US, Developed ex-US and Emerging
Markets as the NYCERS equity portfolios, then the expected Equity portfolio return given the average of
the consultants equity return forecasts is: 6.52%
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Strategic Asset Allocations — Representative Efficient Frontier

Efficient Frontier

® Unconstrained . . . .
9 . Sharpe Ratio The Relationship between Sharpe Ratio and Return
Basket Clause Unconstrained
® Basket Clause + MinMax 0.60
8 0.55
0.50
7 0.45
0.40
Es
k] 0.35
-4
0.30
5 °
Basket Clause + MinMax 025
0.20
4
0.15
3 0.10
3.0 35 40 45 5.0 55 6.0 65
- T T T T T T Return
2 4 6 8 10 12 14
Volatility

The Sharpe Ratio uses expected risk to measure a fund's expected risk-adjusted return. A higher Sharpe Ratio implies a
higher expected risk-adjusted return.

Moving up and to the right of the efficient frontier (approaching 7%) forces NYCRS to consider portfolios with lower
Sharpe Ratios.
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Appendix: Risk Delta Attribution — Additional Details

Port. Risk change = z Exposure change + Factor Volatility change + Correlation change

Return Sources

~12bps = t~0bps + ‘~2bps + ‘ ~10bps

v

Correlation change contribution by factor type Correlation changes of industry sectors
0.7 05
| E 2 — mAverage exp ECorrelation change (%)

. 01 12.53%

9.789
- o 8.44% 7.42%
°6.47%
% 3.56%
I 3.33% ©2.83% 5 07% ¥ 440/0

0.4% -0.2% -0.4% 0.1% -0.1% 6%

-9. -1.8% B 1.2%
"0 3 o X\ 3 O% o K ’ o ® Q&
) o > > - © N 2 8 I
Industry / Style Term Spread  Private Real Hedge Fund  Country NS & & R N MR\ -
S @ F S ¢ Y ke
sectors Structure Estate NP > & ~
&QJ @ ‘2@ A\ ((\
Qo Q N
< & g
> & oS
& °
h o Source: MSCI
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Appendix: Stress Tests — Assumptions

» Trade War Scenario Assume that the US imposes a 25 percent tariff on all
goods imported from China and China retaliates by imposing a 25 percent
tariff on all goods imported from the US.

Trade Deal #1 Assume the imposition of symmetrical tariffs largely confined
to autos and auto parts. Specifically, assume tariffs of 25% imposed by the US
on auto and auto-parts imports from China and tariffs of 25% imposed by
China on auto and auto-parts imports from the US - plus a tariff of Z% on the
value of all other goods imported from the US (such that the value of the
tariffs imposed on US goods and Chinese goods is equal).

Trade Deal #2 A trade deal between the US and China that reduces the
bilateral deficit between these two countries. China introduces policy changes
that increase purchases of US goods such that the deficit is halved. China also
simultaneously introduces export tariffs on exports to the US of electronics
and other manufactured goods.
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Appendix: Stress Tests — Shocks

Applied Shocks

Brexit: no-deal

Brexit: with a deal

Trade deal 1: Trade deal 2:
. restraint on increasing Chinese
Applied Shocks Trade war China purchases of US
exports to US goods
Equity Shocks
Relative Shocks in Percentage
MSCI USA in USD -15% -15% +7%
MSCI China Index in CNY -25% -7% -12%
MSCI World ex USA in USD -4% -2% -3%
Interest Rate Shocks
Absolute Shocks in Basis Points
USD Govt - 10YR Node -20 bps -20 bps 0 bps
CNY Govt - 10YR Node -15 bps -10 bps -15 bps
Europe Govt - 10YR Node 0 bps 0 bps -10 bps
Credit Spread Shocks
Relative Shocks in Percentage
USD All Sectors Corp BBB +30% +30% -7%
EUR All Sectors Corp BBB +12% +12% +7%
Currency Shocks
Relative Shocks in Percentage
CNY/USD ( -: CNY -8% -4% -6%
depreciates) +3% +3% -3%

EUR/USD (+ : USD
depreciates)
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Equity Shocks
Relative Shocks in Percentage
U.K. equity -15% +10%
EU equity -5% +6%
ACWI -3% +2%
Interest Rate Shocks
Absolute Shocks in Basis Points
GBP 10-year govt. +100 bps +15 bps
EUR 10-year govt. +25 bps +10 bps
USD 10-year govt. 0 bps 0 bps
Credit Spread Shocks
Relative Shocks in Percentage
U.K. credit spread +50% -15%
EU credit spread +16% -10%
U.S. credit spread +8% -5%
Currency Shocks
Relative Shocks in Percentage
GBP/USD ( -: GBP -10% +8%
depreciates) -5% +3%
EUR/USD ( -: EUR
depreciates)
Source: MSCI




QUESTIONS?




EXCLUDED COMPANIES LIST




Updated Excluded Companies List

* The excluded companies list is generated by the BAM risk team at the end of each
fiscal year - in accordance with resolutions passed by the Systems’ Trustees

- BAM understands these resolutions to limit or prohibit investment in equity securities
issued by companies that derive more than a specified percentage of their revenues
from an activity identified in each memo

 Publicly-traded debt securities are issued by both publicly-owned and privately-
owned companies. Although BAM circulates the excluded companies list to managers
of fixed income securities, Data/Analytics companies can only obtain data on the
revenues of publicly-owned companies

 Tracking error is calculated by creating a representative equity portfolio and
comparing to a second portfolio constructed from the same benchmarks and
weights - but which excludes equities identified by the relevant screens

,‘
1 PREPARED BY THE OFFICE OF NEW YORK CITY COMPTROLLER SCOTT M. STRINGER | Bureau of Asset Management




QUESTIONS?




	COMMON INVESTMENT MEETING�Public Session
	MARKET RETURNS
	Market Returns: Q2-2019
	�Market Returns Q2 – 2019�
	Market Returns Q2 – 2019
	Market Returns Q2 – 2019
	Market Returns Q2 – 2019
	Q2 – Current Asset Allocation Review
	Q2 – Current Asset Allocation Review - Growth
	Q2 – Current  Asset Allocation Review – Inflation Protection
	Q2 – Current Asset Allocation Review - Deflation Protection
	Current Asset Allocation Review 
	New Strategic Asset Allocation
	New Strategic Asset Allocation
	Challenges of Strategic Asset Allocation
	Challenges of Strategic Asset Allocation 
	Challenges of Strategic Asset Allocation
	Challenges of Strategic Asset Allocation
	Challenges of Strategic Asset Allocation
	Challenges of Strategic Asset Allocation
	Challenges of Strategic Asset Allocation
	Challenges of Strategic Asset Allocation
	Challenges of Strategic Asset Allocation
	Challenges of Strategic Asset Allocation
	Challenges of Strategic Asset Allocation
	Challenges of Strategic Asset Allocation
	Challenges of Strategic Asset Allocation
	Challenges of Strategic Asset Allocation
	QUESTIONS?
	PERFORMANCE REPORTING�2nd Quarter 2019
	NYC Retirement Systems AUM (% , in millions)
	Total NYC Pension Fund Net Performance as of 06/30/2019
	Fiscal Year to Date Return as of 06/30/2019 – Total Portfolio
	Fiscal Year to Date as of 06/30/2019 Excess Return – Total Portfolio
	Value Added – Total Domestic Equity
	Value Added – Total World Ex-USA
	Value Added – Total Emerging Markets
	Value Added – Total Structured Fixed Income
	Value Added – High Yield
	Value Added – Bank Loans
	Value Added – Economically Targeted Investments
	Value Added- Hedge Funds�Basis Points of Excess Return
	Hedge Fund Performance Less Tactical Trade
	Tactical Trade Performance
	PRIVATE MARKET DATA
	Value Added - Opportunistic Fixed Income (OFI)
	Value Added - Private Equity
	Private Equity Value Added – PME Spread By Vintage Year as of 03/31/19
	Value Added - Private Real Estate - Core
	Value Added - Private Real Estate – Non-Core
	Private Real Estate (Non-Core) Value Added - PME Spread By Vintage Year as of 03/31/19
	Value Added - Infrastructure
	Infrastructure Value Added – PME Spread By Vintage Year as of 03/31/19
	QUESTIONS?
	RISK
	Agenda
	Equity markets were buoyant…
	But the threat of a trade war created volatility….
	Total Plan Risk – Macro Factors
	Total Plan Risk – Compared with Q1
	Total Plan Risk – Risk Delta Attribution
	Stress Tests – P&L
	Strategic Asset Allocations – Target Return
	Strategic Asset Allocations – Representative Efficient Frontier
	QUESTIONS?
	APPENDIX
	Appendix: Risk Delta Attribution – Additional Details
	Appendix: Stress Tests – Assumptions
	Appendix: Stress Tests – Shocks
	QUESTIONS?
	EXCLUDED COMPANIES LIST
	Updated Excluded Companies List
	QUESTIONS?

