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MARKET RETURNS




Market Returns: Q4-2017

Fourth Fiscal Year to
Asset Class Index Quarter 2017 Date 3 Year 5 Year |Expected*
Equities - U.S. Russell 3000 6.3% 11.2% 11.1% 15.6% 7.8%
Equities - Developed Intl MSCI World Ex-US 4.7% 10.4% 5.1% 4.1%
Equities - Emerging Intl MSCI EMF 7.4% 15.9% 9.1% 4.4% 11.0%
Debt - US Govt Long Duration | Citigroup Treasury 10+ 2.4% 3.0% 2.8% 3.6%
Debt - US Government NYC Treas/Agency +5 0.7% 1.2% 2.2% 2.1% 2.8%
Debt - Investment Grade NYC IG Credit 1.0% 2.3% 3.8% 3.2% 3.4%
Debt - High Yield Citigroup BB & B 0.5% 2.5% 5.3% 5.8% 6.1%

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

Source: State Street

* Prepared by THE OFFICE OF NEW YORK CITY COMPTROLLER SCOTT M. STRINGER | Bureau of Asset Management




Market Returns: Q4-2017

The drivers of strong market returns include:

1) Strong equity earnings growth
2) Continuation of low inflation, global quantitative easing and low yields

3) Tax Cuts and Jobs Act (TCJA) — corporate tax reduction from 35% to 21%

Source: State Street

,‘
,E Prepared by THE OFFICE OF NEW YORK CITY COMPTROLLER SCOTT M. STRINGER | Bureau of Asset Management 4
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PERFORMANCE REPORTING
Fourth Quarter 2017




Total NYC Pension Fund Net Performance as of 12/31/2017

(SSB N, p.27; T, p.28; = p.29; p.31)

. Portfolio Std . One Year Three Year
NYC Pension System Fiscal YTD . .
Dev - 1 yr. Trailing Trailing
BERS 2.05% 8.9% 18.8% 8.9%
TRS 1.83% 7.8% 16.5% 7.9%
NYCERS 1.64% 7.9% 16.3% 8.2%
POLICE 1.62% 8.2% 16.6% 8.3%
FIRE 1.58% 8.1% 16.6% 8.1%
Public Mkt Equiv 35 (43/22/35 index) 7.4% 15.5% 7.4%
Median Fund - TUCS 7.5% 16.0% 8.0%

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

Source: State Street

Prepared by THE OFFICE OF NEW YORK CITY COMPTROLLER SCOTT M. STRINGER | Bureau of Asset Management 6




Fiscal Year to Date Return as of 12/31/2017 — Total Portfolio

Basis Points of Excess Return (SSB N, p.27; T, p.28;

1000
800
600
400 TRS
200 NYCERS
W Police
é‘ 0 N — - M Fire
W BERS
-200
-400
-600
-800
-1000
FYTD Portfolio FYTD Benchmark FYTD Excess

Source: State Street

Prepared by THE OFFICE OF NEW YORK CITY COMPTROLLER SCOTT M. STRINGER | Bureau of Asset Management 7




Fiscal Year to Date as of 12/31/2017 Excess Return — Total Portfolio

Basis Points of Excess Return (SSB; N p.15; T, p.16; = p.17; = p.19)

600
400
200 TRS
NYCERS
W Police
2, . . — — =1 1
Q I .
M Fire
W BERS
-200
-400
-600

FYTD Total Excess Return FYTD Asset Allocation FYTD Manager Value Added
Source: State Street

Prepared by THE OFFICE OF NEW YORK CITY COMPTROLLER SCOTT M. STRINGER | Bureau of Asset Management 8




Fiscal Year to Date as of 12/31/2017 Manager Value Added - Total Portfolio

Basis Points of Excess Return (SSB; N p.17; T, p.18; = p.19; = p.21)

600
400
200
TRS
NYCERS
.0 = N ] .
Q W Police
0
W Fire
-200 M BERS
-400
-600
FYTD 3 Year Trailing Source: State Street

i,
4‘5 Prepared by THE OFFICE OF NEW YORK CITY COMPTROLLER SCOTT M. STRINGER | Bureau of Asset Management 9
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Value Added - Total U.S. Equities

Basis Points of Excess Return (SSB N, p.27; T, p.28; = p.29;

600

400

Weights as of
200 12/31/2017

TRS: 30.91%
NYCERS: 32.56%

% 0 — N ——
2 W POLICE: 33.48%
W FIRE: 32.7%
2200 W BERS: 36.8%
-400
-600
EVTD 3 Year Trailing Source: State Street

& Prepared by THE OFFICE OF NEW YORK CITY COMPTROLLER SCOTT M. STRINGER | Bureau of Asset Management 10



Value Added - Total Large Cap Russell 1000

Basis Points of Excess Return (SSB N, p.27; T, p.28; = p.29; p.31)
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400
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Value Added - Total Mid-Cap

Basis Points of Excess Return (SSB N, p.27; T, p.28;

p.29;
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-200
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& Prepared by THE OFFICE OF NEW YORK CITY COMPTROLLER SCOTT M. STRINGER | Bureau of Asset Management

3 Year Trailing

Weights as of
12/31/2017

TRS: 0%
NYCERS: 1.42%
B POLICE: 1.51%
M FIRE: 2.1%
W BERS: 2.53%

Source: State Street
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Value Added - Total Small Cap

Basis Points of Excess Return (SSB N, p.27; T, p.28;

p.29;

p.31)
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& Prepared by THE OFFICE OF NEW YORK CITY COMPTROLLER SCOTT M. STRINGER | Bureau of Asset Management

3 Year Trailing

Weights as of
12/31/2017

TRS: 1.5%
NYCERS: 2.64%
B POLICE: 2.37%
B FIRE: 1.74%
M BERS: 3.15%

Source: State Street
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Value Added - Total International Equities

Basis Points of Excess Return (SSB; N p.29; T, p.30;
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400
Weights as of
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NYCERS: 22.05%
v 0
& W POLICE: 16.64%
M FIRE: 15.82%
-200 B BERS: 22.58%
-400
-600

EVTD 3 Year Trailing Source: State Street

Prepared by THE OFFICE OF NEW YORK CITY COMPTROLLER SCOTT M. STRINGER | Bureau of Asset Management 14




Value Added - Total Structured Fixed Income

Basis Points of Excess Return (SSB  p.30; N, T p.33; p.35)
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Prepared by THE OFFICE OF NEW YORK CITY COMPTROLLER SCOTT M. STRINGER | Bureau of Asset Management 15




Value Added - High Yield

Basis Points of Excess Return (SSB  p.30; N, T p.33;

600

400
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-200

-400

-600

FYTD 3 Year Trailing

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

Weights as of
12/31/2017

TRS: 4.89%
NYCERS: 4.04%
B POLICE: 4.65%
B FIRE: 4.69%
B BERS: 4.64%

Source: State Street
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Value Added — Bank Loans

Basis Points of Excess Return (SSB  p.31; N, T p.33; = p.35; = p.36)

600
400
Weights as of
200 12/31/2017
TRS: 2.38%
n 0 I _ [ ] NYCERS: 1.73%
o e
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W FIRE: 1.51%
-200 W BERS: 2%
-400
-600
EVTD 3 Year Trailing Source: State Street

& Prepared by THE OFFICE OF NEW YORK CITY COMPTROLLER SCOTT M. STRINGER | Bureau of Asset Management 17



Value Added - Economically Targeted Investments

Basis Points of Excess Return
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Prepared by THE OFFICE OF NEW YORK CITY COMPTROLLER SCOTT M. STRINGER | Bureau of Asset Management

3 Year Trailing

Weights as of
12/31/2017

TRS: 0.89%
NYCERS: 1.3%
B POLICE: 1.04%
B FIRE: 0.76%
B BERS: 0.6%

Source: State Street
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Value Added - Hedge Funds

Basis Points of Excess Return (SSB  p.57; P p.60)
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& Prepared by THE OFFICE OF NEW YORK CITY COMPTROLLER SCOTT M. STRINGER | Bureau of Asset Management

3 Year Trailing

Weights as of
12/31/2017

W POLICE: 5.21%

B FIRE: 5.04%

Source: State Street
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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

Excess Return Since Inception; PME Benchmark: 50% JP Morgan Global High Yield 50% CS Leveraged Loans as of 12/31/17

The PME Spread is the difference between the IRR and the PME Benchmark.

¢ Prepared by THE OFFICE OF NEW YORK CITY COMPTROLLER SCOTT M. STRINGER | Bureau of Asset Management

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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600
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200
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-200

-400

-600

Value Added - Private Equity

Basis Points of Cumulative IRR above Public Market Equivalent

300bps Target

Inception Date

] _ I TRS - 07/08/99
NYCERS - 03/29/99

W Police - 03/29/99
W Fire - 03/29/99

B BERS - 07/20/06

Source: StepStone
Excess Return Since Inception; The PE Benchmark is the Russell 3000 + 300 bps as of 9/30/17 Group & Hamilton Lane

The PME Spread is the difference between the IRR and the PME Benchmark.

¢ Prepared by THE OFFICE OF NEW YORK CITY COMPTROLLER SCOTT M. STRINGER | Bureau of Asset Management
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Private Equity Value Added — PME Spread By Vintage Year as of 9/30/17

8.00%
7.00%
6.00%
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4.00%
3.00%
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1.00%
0.00%
-1.00%
-2.00%

O TRS - PME Spread

— i

PRE-2011 2011

Pre-2011 2011
-1.10% 3.30%

B NYCERS - PME Spread -1.10% 2.60%
m Police - PME Spread 0.00% 3.10%
m Fire - PME Spread 0.40% 3.10%
B BERS - PME Spread -0.30% 0.00%

2012

2012
4.50%

5.50%
6.20%
6.50%
7.90%

2013

2013
1.60%

1.70%
1.80%
1.60%
1.90%

2014

2014
2.30%

2.20%
2.40%
2.60%
1.60%

2015

2015
4.10%

-0.80%
-0.90%
-0.60%
-0.20%

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

Prepared by THE OFFICE OF NEW YORK CITY COMPTROLLER SCOTT M. STRINGER | Bureau of Asset Management
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NYCERS Vintage Year Analysis
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Vintage Year commitments, by Region

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




600

400

200

-200

-400

-600

Value Added - Private Real Estate - Core

Basis Points of Cumulative IRR above Public Market Equivalent

Excess Return Since Inception; Core = 40% Equities- Russell 3000 /60% Barclay Agg. as of 09/30/17

The PME Spread is the difference between the IRR and the PME Benchmark.

¢ Prepared by THE OFFICE OF NEW YORK CITY COMPTROLLER SCOTT M. STRINGER | Bureau of Asset Management

Inception Date

TRS - 12/6/2002
NYCERS - 12/6/2002
W Police - 12/6/2002
M Fire - 12/6/2002
W BERS - 12/13/2010

Source: State Street
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Value Added - Private Real Estate — Non-Core

Basis Points of Cumulative IRR above Public Market Equivalent

600

400

200

-200
-400

-600
Excess Return Since Inception; Non-core = 60% Equities- Russell 3000/40% BarcAgg as of 09/30/17

The PME Spread is the difference between the IRR and the PME Benchmark.

¢ Prepared by THE OFFICE OF NEW YORK CITY COMPTROLLER SCOTT M. STRINGER | Bureau of Asset Management

Inception Date

TRS - 12/6/2002
NYCERS - 12/6/2002
W Police - 12/6/2002
M Fire - 12/6/2002
W BERS - 12/13/2010

Source: State Street
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Private Real Estate (Non-Core) Value Added - PME Spread By Vintage Y&afas

of 9/30/17

14.00%
12.00%
10.00%
8.00%
6.00%
4.00%
2.00%
0.00% —
-2.00%
-4.00%
-6.00%
-8.00%

Percentage

PRE-2011 2011 2012 2013 2014 2015
Pre-2011 2011 2012 2013 2014 2015
O TRS - PME Spread 1.90% 7.90% 5.50% 6.80% 4.30% -4.00%
B NYCERS - PME Spread -1.30% 7.90% 7.90% 6.70% 6.20% 0.10%
m Police - PME Spread -3.81% 7.90% 9.40% 6.90% 12.10% 2.20%
® Fire - PME Spread -6.60% -2.30% 9.20% 7.80% 13.40% 2.10%
® BERS - PME Spread 0.00% 10.20% 12.00% 4.30% 2.00% 1.50%

Source: State Street

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

N
~

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



Value Added - Infrastructure

Basis Points of Cumulative IRR above Public Market Equivalent

900
700
500 Inception Date
300 TRS - 11/19/2013
2 100 NYCERS - 11/19/2013
< M Police - 11/19/2013
-100
MmFire-11/19/2013
-300
W BERS - 11/19/2013
-500
-700
-900

Excess Return Since Inception; PME Benchmark: 50% R3000 & 50% Barclays Agg. as of 09/30/17 Source: StepStone Group

The PME Spread is the difference between the IRR and the PME Benchmark.

¢ Prepared by THE OFFICE OF NEW YORK CITY COMPTROLLER SCOTT M. STRINGER | Bureau of Asset Management 28



Infrastructure Value Added — PME Spread By Vintage Year as of 9/30/17
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¢ Prepared by THE OFFICE OF NEW YORK CITY COMPTROLLER SCOTT M. STRINGER | Bureau of Asset Management

VINTAGE -2014

Vintage -2014
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10.6%
10.2%

m Fire - PME Spread B BERS - PME Spread

Source: StepStone Group
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APPENDIX




Hedge Fund Partnership Snapshot; FYTD 12/31/2017 Excess in Basis Points

FYTD HFRI FOF FYTD
Composite Index + FYTD Excess Excess in
Portfolio Fund Name Strategy FYTD %Return 1% amount Bps

Leaders:

NYC FIRE/POLICE CCP Quantitative Fund LP Tactical Trading 24.44% 495% 19.49% 1,949
NYC FIRE Turiya Fund LP Long/Short Equity 13.75% 495% 8.80% 880
NYC POLICE Turiya Fund LP Long/Short Equity 13.64% 495% 8.69% 869
NYC FIRE/POLICE Luxor Capital Partners, LP Event Driven 10.02% 4.95% 5.07% 507
NYC FIRE/POLICE Perry Partners LP Event Driven 9.92% 4.95% 4.97% 497
Laggards:

NYC FIRE/POLICE Key Square Partners LP Tactical Trading -2.13% 4.95% -7.08% (708)
NYC FIRE/POLICE Brevan Howard AH Fund LP Tactical Trading -2.09% 495% -7.04% (704)
NYC FIRE/POLICE Altimeter Partners Fund LP Long/Short Equity -2.05% 4.95% -7.00% (700)

Source: State Street

E Prepared by THE OFFICE OF NEW YORK CITY COMPTROLLER SCOTT M. STRINGER | Bureau of Asset Management 32



Public Equities

Manager Name

Manager Level —12/31/17 3 Year Excess in Basis Points

Investment
Mandate

Benchmark Name

Employees' 3 Year
Trailing Excess Bps Trailing Excess Bps Trailing Excess Bps Trailing Excess Bps Trailing Excess Bps

Police 3 Year

Fire 3 Year

Teachers' 3 Year

Board of Ed 3 Year

Leaders:
RUSSELL 2000
Brown AM Small Cap Growth GROWTH DAILY 529 528 557
RUSSELL 2000 VALUE
Ceredex Small Cap Value DAILY 132 134 135
Developed Small | S&P EPAC Small Cap
Acadian EAFE Small Cap Cap USD NET 260 330 330 378 330
Developed NYC Developed
Baillie Gifford MTA Growth Growth Benchmark 187 293 293 268 293
Developed NYC Developed
Walter Scott EAFE Large Cap Growth Growth Benchmark 160 164 166 174
NYC Developed Value
Causeway EAFE Large Cap Developed Value Benchmark 119 121 121 50
NYC Developed Value
Sprucegrove Developed Value Benchmark 182 183 178
S&P 400 MIDCAP
Wellington Mgmt MCC Mid Cap Core INDEX 149 150 149
Laggards:
Small Cap
Fundamental
RAFI Enhanced Small Co. Index RUSSELL 2000 (83.38) (55.03)
Iridian Asset MCV Mid Cap Value RUSSELL MIDCAP (221.52) (225.28)
Active Emerging | FTSE Custom NYCERS
Parametric EM Markets All Emerging Index (284.78) (154.72) (155.28) (263.75)
Developed Small | S&P EPAC Small Cap
Pyramis EAFE Small Cap Cap USD NET (39.01) (29.52) (27.22) (37.66)
Russell 1000
RAFI Enhanced Large Co. Fundamental RUSSELL 1000 (180.18) (179.66)
Russell 1000
VTL S&P 500 Fundamental S&P 500 INDEX (123.52) (121.47)

For further details on Manger performance please refer to: Overview Appendix B Public Markets Manager Performance Detail.
Source: State Street

Prepared by THE OFFICE OF NEW YORK CITY COMPTROLLER SCOTT M. STRINGER | Bureau of Asset Management
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NYCERS Vintage Year Analysis
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GLOBAL MACRO UPDATE




Global Macro Update

e Global QE continues to slow

 Policy Rate Increases (Fed +25bp Dec. ‘17, Canada
+25bp Jan. '18, UK +25bp Nov. '17)

e Tax plan (Dec. '17) and spending increases (Jan. '18)
e Valuations




Global Macro Update

* Change in Quantitative Easing 2018

Q4 2017 Q12018 Q2 2018 Q3 2018 Q4 2018

US

UST ($18B) ($36B) ($54B) ($72B) ($90B)

MBS ($12B) ($24B) ($36B) ($48B) ($60B)
Total US ($308B) ($60B) ($90B) ($120B) ($150B)
Europe $200B $100B $100B $100B $0*
Japan $105B $90B* $90B* $80B* $60B*
Global Total $275B $130B* $100B* $60B* ($90B)*

*Estimates

é Prepared by THE OFFICE OF NEW YORK CITY COMPTROLLER SCOTT M. STRINGER | Bureau of Asset Management

Source: Federal Reserve, ECB, and BOJ




Global Macro Update

* Probable FOMC rate increases not priced into markets.
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»
-
-
-
3.0% i
-
-
-
- - - -
2.5% = — =
L -
- - - =
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r - L} - - T - - w3 -
- — o Fed's Summary of Economic Projections (Dec)
1.5% -
— #= Hypothetical Path {assuming 4 in '18, 4in '19)
1.0%
2017 2018 2019

Source: Morgan Stanley
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Global Macro Update

Fiscal Deficit: Further Deterioration

mpact on US Fiscal Deficit From Tax Reforrm and Budget Act
Tbn

200 Forecast

0
200 Increase in spending caps

-400
600 Tax reform (JCT)

-800

-1000 (CBO Baseline (June 2017)

-1200

-1400

-1600
2003 2006 2009 2012 2016 2018 2021

Source: CBO via Haver. Data as of February 2018
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Global Macro Update

* Unprecedented late-cycle fiscal stimulus.

Percent Percent of GDP
0 12
Korean War Vietnam War 10
2 \’ \L 8
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4 ‘ 4
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Primary budget balance (right) -10
12 -12
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Source: Department of Labor, Office of Management and Budget, Goldman Sachs Global Investment Research
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Global Macro Update

 Rising yields impact equities.

GT10 Govt 95 Compare 96) Actions - 97) Edit - Line Chart
09/05/2017 =N 03/06/2018 [=] Key Events H
1D 3D 1M | 6M | YTD 1Y 5Y Max Daily ¥ 2 Table aw Chart Content o]

% Track .~ Annotate News C. Zoom

Last Price
EGT10 Govt (R1) 2.887
B SPX Index (L1) 2728.12

2500+

Nov 30 " Decl5 " Dec 29 ' ' ' Feb 14 Feb 28
Source: Bloomberg
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Global Macro Update

* Inflationary concerns drive change in correlations.

AHE YO¥% 2.9% For Jan Mext Release 09 Mar 08:30 Survey 2.8% CPI
US Average Hourly Earnings All Emplovee. .. Bureau of Labor Statistics

(0% Index 95 Compare 96) Actions - 97) Edit - Line Chart
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February 0.2 2.2 0.2 1.8

ESTIMATES: | MONTH YEAR MONTH YEAR
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Source: Bloomberg
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Global Macro Update

« US Equity Valuations.

2. US Equity Price Returns from Each Valuation Decile?2— December 2017
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Valuation model (over the last
70 years) uses five inputs:

1. price/trend earnings

2. price/peak earnings

3. price/trailing 12-mo earnings
4.  Schiller CAPE ratio

5. Price/10-yr average earnings.

Source: Goldman Sachs
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Global Macro Update

* Global Equity Valuations

Cyclicallv=-adjusted PE ratios
ratio, dazhed linez are pericd averases
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=
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Source: Wall Street Journal
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Global Macro Update

e Credit Valuations

High Yield and Investment Grade Spreads

Source: Morgan Stanley, Citigroup Index LLC
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Global Macro Update

e MBS Valuations

TOAS (bp)

e Treasury OAS History
3

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
TOAS LT Ave Post-2002 ave No-Fed-Buvmg Ave

Source: Morgan Stanley
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Global Macro Update

 Annualized Asset Class Returns

2. Annualized Asset Class Returns Since March 9, 2009
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QUESTIONS?
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ASSET ALLOCATION REVIEW




Asset Allocation Review - Growth

Relative Mix to Adjusted New Policy Weights

Policy vs Actual Asset Allocation - Growth
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Source: State Street
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3%
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Difference from Policy

-1%

-2%

-3%

Asset Allocation Review - Inflation Protection

Relative Mix to Adjusted New Policy Weights

Policy vs Actual Asset Allocation - Inflation Protection
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51



Asset Allocation Review - Deflation Protection

Relative Mix to Adjusted New Policy Weights

Policy vs Actual Asset Allocation - Deflation Protection
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Bolton Report (Actuarial Audit):
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BOLTON PARTNERS
Actuarial Audit
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New York City
Office of the Comptroller

Actuarial Audit, Experience Study and

Administrative Review

First Engagement
Board of Trustees Presentation
on March 21,2018

Presented by:

Thomas Lowman, FSA, EA
Colin England, FSA, EA

www.boltonpartners.com

Bolton Partners, Inc.



http://www.boltonpartners.com/
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First Engagement:

Hired by the Office of the Comptroller to:
Valuations:
= Replicate Valuation calculation
Experience Study:
= Compare actual experience to assumptions
Administrative Review:

= Review the data management process and other administrative policies and
practices
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Results in Multiple Documents

Power Point Presentation:
= Contains summary of results
Separate documents covering detailed findings:
= Replication findings and recommendations
= Experience study results
= Administrative review

* Independent Actuary’s statement
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Part |: Full Replication of 2014 Valuations

Comparison of OA and BP Results
($ Millions)

OA BP Percentage |Tolerance| Pass
System Category Results Results Difference Limit | Fail
NYCERS PVFB $ 90,534 ($ 90,850 0.35%| 4.00%| Pass
Employer Contribution $ 3365 |$ 3,402 1.08%| 5.00%| Pass
TRS PVFB $ 81,378 |$ 80,878 -0.62%| 4.00%| Pass
Employer Contribution $ 3,703 |$ 3,619 -2.25% 5.00%| Pass
BERS PVFB $ 5616 [$ 563l 0.27%] 4.00%| Pass
Employer Contribution $ 266 | $ 269 1.34% 5.00%| Pass
Police PVFB $ 58258 ($ 58,195 -0.11% 4.00%| Pass
Employer Contribution $ 2394 |$ 2,386 -0.32%| 5.00%| Pass
Fire PVFB $ 22,764 |$ 22,679 -0.37% 4.00%| Pass
Employer Contribution $ 1,064 |[$ 1,044 -0.98% 5.00%| Pass

Total PVFB $ 258,550 |$ 258,233 -0.12%

Employer Contribution $ 10,782 |$ 10,720 -0.57%)
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Part |: Full Replication of 2014 Valuations

Preliminary findings:
* Close match for all five Systems

= Recommend prefunding of TRS/BERS 8.25%
interest rates on TDA funds

=  Actuarial losses from higher than expected
firefighter overtime should be considered in
revising assumption (recognizing 2006-2014
hiring freeze) in Experience Study

* LAG method could be improved
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Part |: Full Replication of 2014 Valuations

Other issues:

= Agree with GRS that all plans should have actuarial reports (Police and Fire already
do)

= Coordinate, between the OA and the Systems, the treatment of VSF payments and
potential offsets for escalation for Police, Fire,and NYCERS

" Some minor, non-material programming recommendations

= Suggest review of TDA annuity loads (and all loads)
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Part 2: Experience Study through 6/30/2015

= All tables and assumptions reviewed
» Including economic assumptions

= Not currently recommending any revisions, only assumptions to consider

in second biennial audit

= Recommend measuring overtime based on average of beginning and end

of year pay

= Recommend using confidence intervals to help decide which assumptions

require revision




Part 2: Experience Study through 6/30/2015

NYCERS
Experience Study Summary of Findings

Likely (L), May (M) or Unlikely (U) to Recommend Changes

Red indicates liability increase, Black Decrease

GEN
Service Retirement Mortality )
Disability Retirement U
Mortality

Employee Ordinary Mortality
Unreduced Retirement

Reduced Retirement

L
L
L
U
Ordinary Disability L
Accidental Disability L
Salary Increase M

L

L

L

Dual Overtime Retirement
Dual Overtime Disability

TRA  SAN COR TBTA

U U
V) V)
L L
L L
N/A  N/A
M V)
V) V)
M V)
M L
L L
L V)
L L

L
L

L
L
N/A

rrrXXXXrr

U
M

r—rrrXCrr XX

Impact
Significant
Insignificant

Insignificant
Very Significant
Insignificant
Significant
Insignificant
Insignificant
Very Significant
Significant
Very Significant
Significant
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Part 2: Experience Study through 6/30/2015

NYCRS Sans NYCERS
Experience Study Summary of Findings

Likely (L), May (M) or Unlikely (U) to Recommend Changes

Red indicates liability increase, Black Decrease

VST TRS  BERS  POLICE  FIRE  Impact

L L u U Significant
u L U U Insignificant
u L u L Insignificant
u L U L Very Significant
L L N/A  N/A Insignificant
| Withdrawal VIRV L M Significant

u u L L Insignificant
u u L U Insignificant
u u u U Very Significant
[Overtime N7 NN/ L M Significant
N/A  N/A L M Very Significant
N/A  N/A L M Significant
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Part 2: Experience Study through 6/30/2015

. Changes that Affect all Plans
O We anticipate using not just lives to determine exposure, but weighting those lives by the amounts of the members’
benefits, to better reflect the effect of mortality on NYCRS’ accrued liability. Because of the typical relationship between
income and longevity, we anticipate that this will reduce the ratio of actual experience to assumed, by 5% or more.
. Inflation assumption
O We are not currently suggesting any change in the inflation assumption, although we note that the current assumption is
relatively high compared to recent experience.
O We also note that the current inflation assumption is slightly higher than the typical investment advisor’s or economist’s
expectation, although it is consistent with the market expectation, as reflected in the TBI.
. Investment Return Assumption
O We are not currently suggesting any change in the investment return assumption. We note that the assumption appears to

be slightly conservative relative to the long-term expectations of the three groups of investment advisors included in our
analysis.

0 We note that if we were to suggest revising the inflation assumption, we would also likely suggest revising the investment
return assumption in tandem.

O We expect to consider any additional changes in the investment markets and the investment mix, and may suggest revising
the investment return assumption.
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Part 2: Experience Study through 6/30/2015

Summary

=  No revisions currently required
=  Some assumption changes likely to be suggested in next study — and significant
O Retiree Mortality
0  Salary Improvement
0  Turnover/Withdrawal
O  Unreduced Retirement
O  Dual Overtime
= Other assumption changes likely to be suggested in next study — but not significant
0 Disabled Retiree Mortality
Employee Mortality
Reduced Retirement
Disability
Some of the changes mentioned above, but with minor adjustments
e  e.g.increasing “Elected” and decreasing “Mandated” Retirement
= Still other assumption changes might be suggested, depending on 2016 and 2017 experience or further
changes in expectations
o CPI
O Investment Return
O Some of the assumptions mentioned above
=  So, be on the look out for next year’s study!

O O 0O
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Part 3: Administrative Review

Scope of Review:

Data collection, validation, and transmission processes

Retiree maintenance

Benefit calculation / certification processes

Benefit statement process

Data security procedures and protocols

Update on recommendations made in prior administrative reviews

“Wish lists”

Overall, we were very impressed by the work the OA and the Systems are doing to

administer the plans and serve their members.

Most of the Systems have recently upgraded, or are in the process of upgrading, their
pension management systems for technology improvements. Many of our
recommendations will naturally be satisfied as the system upgrades take place.

Recommendations made for each system and OA.
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Next Steps:

= 2016 Replication

= Review Experience for 2008-2017

= Review administrative changes




THANK YOU!

“-B BOLTON
3 B PARTNERS
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