Common Investment Meeting (NYCERS)

Schedule Wednesday, April 18, 2018, 09:00 AM — 02:00 PM EDT

Venue Office of the New York City Comptroller, 1 Centre Street, 10th
Floor (Room 1005) - Northside, New York, NY 10007

Organizer Kim Boston

Agenda

PUBLIC SESSION 1

9:00 AM Welcome and Opening

9:05 AM Risk Update

/~| CIM_Presentation Slides_RISK UPDATE_041818.pdf

9:50 AM Asset Allocation Discussion

/~| CIM_Presentation Slides_ ASSET ALLOCATION
UPDATE_041818.pdf

30

31
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RISK UPDATE
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Agenda

1. MSCI Implementation
2. Sample Risk Reports

o
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MSCI Implementation Update

* Risk Reports

— Public Markets: To be distributed at least quarterly
e Public Equities
» Public Fixed Income (including High Yield and Bank Loan)
e Hedge Funds (Police and Fire)

— Private Markets: Implementation started Q2 2018
« OFI
 Private Equity
 Private Real Estate
e Infrastructure

— ETI: Implementation started Q2 2018

* Performance attribution: implementation to start in Q3 2018

,‘
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MSCI’s Reporting Package I

e MSCI recently commenced production of public market risk
reports

« BAM's goal Is to distribute public market risk reports at least
quarterly

e Reporting of total Blan.risk — including private market
Investments — will be distributed on a quarterly basis. Note
that:

0 Private market investments are only marked quarterly

0 BAM's review of risk reports detailing private market investments is more
involved

,‘
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Monthly Cycle

Monthly cycle of the generation and distribution of the reports

Responsibility

BAM queries latest portfolio company from Burgiss and
10t business da SendS to MSCI BAM

BAM delivers updates to account structure and commingled
13 business da ownership ratios BAM

SSB completes monthly audit cycle of investment accounts  State Street

MSCI loads data and performs validation process MSCI
MSCI posts updated Standard Board reports MSCI

BAM reviews Standard Board reports for completeness and
25t business da aCCura Cy BAM

BAM distributes reports BAM
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Sample Risk Reports

« Today we will discuss risk reports detailing a portfolio:

— consisting of public markets investments totaling $10B
 Public Equities (US, Developed Markets, EM)
 Public Fixed Income (excluding OFI)

— based on actual NYCRS holdings as of February 28, 2018

* We will focus on Total Plan risk but reports detailing risk
at the Asset Group level and Asset Class level are available

 BAM will be contacting the trustees to see if there is
interest in a more detailed teach in
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Total Plan Summary

BarraOne Total Plan Summary

Total Plan Summary

Risk Summary

Statistic

Total Risk
Benchmark Risk
Active Risk
Portfolio Beta

Effective Duration

Risk Factor Breakdown

Risk Source
Total Rizk
Local Market Risk
Commen Factor Risk
Equity
Fixed Income
Selection Risk

Currency Risk

Value
6.66
6.72
0.94
0.98
2.20

Asset Class
Total
Public Equity

Fixed Income

Risk Contribution

Asset Class Contribution to Risk

Mkt Value  Weight (%)

10,000,000,000
6,298,741,145
3,701,258,855

Risk Decomposition

Portfolio

% Risk Correlation
6.66 100.00 1.00
5.59 85.43 0.98
5.87 83.04 0.9
5.57 83.62 0.95
0.29 441 0.26
0.03 039 0.06
077 1157 0.54

Total Risk

100.00 6.66
62.99 10.16
37.01 3.06

Risk Contribution
0.24
0.6
0.82
0.26
0.56
0.04
0.07

Risk
Contribution
6.66

6.31

0.35

Active
9% Risk
100.00
92.20
8771
2752
60.19
449
7.80
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%CRto TR

100.00

9471 100
5.29

75

50

25

Correlation
1.00

0.94

0.92

0.42

0.74

0.21

0.23

9% CR to Active Total Risk

U6CR to Total Risk

60

40

COMPANY: Sample Total Plan

PORTFOLIO: Sample Total Plan
BENCHMARK: Sample Total Plan Policy
POSITIONS: 29,679

Asset Class Allocation

Public Equity

. Weight (28)

CURRENCY: USD
ANALYSIS DATE: February 28, 2018
MARKET VALUE: 10,000,000,000
ACCEPTED: 29,402

Weights (%)
80

60

@) 40

20

Fixed Income

U6CR to Total Risk

Active Risk from Risk Factors

Fixed Income

Selection Risk

Currencv Risk

Source: MSCI
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Plan Summary

» Total Risk is 6.66%
. oye BarraOne Total Plan Summar péﬁmﬁéiizﬁlilﬁimiﬂ ANAEYUSF\{SREDITNCF;:gjl?ruaryZB,ZmB
— Ex-ante annualized volatility of return Y S ol AR AL oo
—_ EX_ante Volatility iS a function Of Total Plan Summary

Risk Summary Asset Class Contribution to Risk Asset Class Allocation
. . . eleye

individual asset exposures, volatilities | «. v ||
. ;::h’;:::rk v Z:Z Total 10,000,000,000 10000 6.6 666  100.00 HCR to Total Rick Weights (1
an d corre | at' ons R vor |l PuoieEasity 6,296,741145 6299 1016 631 9471 100 00

— : Fired Income IOLZEES 3701 306 035 529

Portfalio Beta 098 [ ]
. . Effective Durat 220 & &
ective Duration
* Benchmark Risk is 6.72%

. 50 P 0

e Active Risk is 0.94% g .

0 0

Public Equity Fixed Income

— Ex-ante volatility of excess return or S e
tracking error Risk Factor Breakdown

Risk Decomposition Active Risk from Risk Factors
Portfolio Active 0
Risk Source Risk Contribution % Risk Correlation Risk Contribution % Risk Correlation
Total Rizk 6.66 100.00 1.00 0.94 100.00 1.00 = o
1 =
R IS k S umima ry‘ Local Market Risk 5.89 80.43 0.9 0.86 92.20 0.94 %
Common Factor Risk 587 88.04 098 082 8771 092 =
®
£ a0
Equity 557 83.62 0.95 0.26 27.52 042 ] ¢
Fixed Income 029 441 0.26 0.56 6019 074 E
Cablets . Selection Risk 003 039 006 004 149 021 g
Statistic Value election R ]
Currency Risk 077 1157 0.54 0.07 780 0.23 . = .
TDtaI R 15 I{ 6 i ﬁﬁ < Fixed Income Equity Selection Risk Currency Risk

Benchmark Risk 6.72
Active Risk 0.04
Portfolio Beta 0.98
Effective Duration 220 MSCI i =

wane:  Pagelof6
Source: MSCI
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Total Plan Summary

« Total Risk of 6.66% is composed of:
— The Equity portfolio contributes 6.31%,

COMPANY: Sample Total Plan CURRENCY: USD
Ba rra O n e TOta I P | a n S u m m a ry PORTFOLIO: Sample Total Plan ANALYSIS DATE: February 28, 2018
POSITIONS: 29,679 ACCEPTED: 29,402

or 94.71% of Total Risk

Risk Summary Asset Class Contribution to Risk Asset Class Allocation
M M M statistic Value Asset Class MitValue Weight %) TotalRisk o Rk g0 io7g
— e Fixed Income portrolio whic ——
Benchmark Risk 672 Total 10,000,000,000 100.00 6.66 6.66 100.00 96CR to Total Risk Weights (26)

Publc Equi 629078045 6299 1016 631 oan
Active Risk 094 ublle Eaurty 205741, 100 .

contributes 0.35% or 5.29% of Total Risk |z o (e e om0 ) ° .

Effective Duration 220

50 ® 40
25 20
0 Public Equity Fixed Income 0
@ g 95CR to Total Risk
Risk Factor Breakdown
Risk Decomposition Active Risk from Risk Factors

Portfolio Active

H H H < Risk Source Risk Contribution % Risk Correlation Risk Contribution % Risk Correlation
<
A 5 5 Et { | a 5 5 C D nt rl b U tl u n tD‘ R I 5 k Total Rick 6.66 100.00 1.00 0.94 100.00 1.00 5 50
w O
Local Market Risk 500 86.43 098 086 92.20 094 =
Common Factor Risk 587 88.04 098 082 8771 092 =
s
o k Equity 557 83.62 095 026 2752 042 é 0
. . i s ; A
L [ . Pt 1 Fixed I 029 441 026 0.56 60.19 074
Asset Class Mkt Value  Weight (%) Total Risk — %CR to TR e eome £a
Cantribution Selection Risk 0.03 039 0.06 0.04 440 021 ]
Currency Risk 077 1157 054 007 730 03 - [

Total 10,000,000,000 100.00 6.66 6.66 100.00
Public Equity 6,208,741,145 62.99 10.16 6.31 0471
Fixed Income 3,701,258,855 37.01 3.06 0.35 5.29

Fixed Income Equity Selection Risk Currency Risk

MSCI

Page 10f 6

Source: MSCI
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Total Plan Summary

Style Factors

| s s
s

» Factor based investment
anaIyS|s Industry Factors
— Assets are thought of as bundles Term Structure

Factors

of risk factors — that both

. , Fixed Income
explain and produce an asset'’s

return Spread Factors
— Assets embed different

combinations of risk factors ‘
— Factors can explain risk of both ‘ Common Factors Hedge Fund

generic assets (indexed |

strategies) and more complex
strategies (private asset classes)

— Since factors can explain the risk
of any asset they provide a
means of aggregating exposures
across an entire investment
portfolio

Private Real Estate [
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Total Plan Summary

e Currency Risk contributes «——

0.77% or 11.57% of Total Risk
COMPANY: Sample Total Plan CURRENCY: USD
. .
Ba rra O n e TOta | P | a n S u m m a ry PORTFOLIO: Sample Total Plan ANALYSIS DATE: February 28, 2018
BENCHMARK: Sample Total Plan Policy MARKET VALUE: 10,000,000,000
. k h POSITIONS: 29,679 ACCEPTED: 29,402
Cu rrency I ,\IS i Or eXC ange rate Total Plan Summary
. k | t f t h f t t h t Risk Summary Asset Class Contribution to Risk Asset Class Allocation
! Statistic Value Asset Class MitValue Weight %)  TotalRisk oo RSk g iop
ontribution
. . Total Risk 6.66
Benchmark Rizk 672 Total 10,000,000,000 100.00 6.66 6.66 100.00 96CR to Total Risk Weights (%)
. Public Equity 6,298,741,145 62.99 10.16 631 9471 100 80
Active Risk 094
Fixed Income 3,701,258,855 37.01 3.06 035 5.20
o Portfolio Beta 098 [ ]
75 60
relative to one another
50 ® 40
The Currency Risk of the sample ) )
y p 0 0
Public Equity Fixed Income
.
PO rtfolio results from ® e
. . . .
iInvestments in international
Risk Decomposition Active Risk from Risk Factors
.
e u It Portfolio Active 80
Risk Source Risk Contribution % Risk Correlation Risk Contribution % Risk Correlation
Total Rick 6.66 100.00 1.00 0.94 100.00 1.00 = )
& o
Local Market Risk 589 8843 098 0.86 9220 094 %
Commen Factor Risk 5.87 88.04 0.98 0.82 8771 0.92 E
£ a0
Equity 5.57 83.62 0.95 0.26 2752 042 = *
Fixed Income 029 441 026 056 6019 074 E I
= 20
=
. ] |
Fixed Income Equity Selection Risk Currency Risk
MSCI T Page 10f 6

Source: MSCI
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Total Plan Summary

e Common Factor Risk is 5.87%
or 88.04% of Total Risk “71 BarraOne Total Plan Summary Kt g oo S

BENCHMARK: Sample Total Plan Policy MARKET VALUE: 10,000,000,000
. POSITIONS: 29,679 ACCEPTED: 29,402
 The main con Iponel 1ts of forel Plan summary
Risk Summary Asset Class Contribution to Risk Asset Class Allocation
.
. 5
( O I I l I I l O I l Fa Cto r R I S k a re statistic Value Asset Class MitValue Weight %)  TotalRisk oo RSk gpioyg
* Total Risk 608 Total 10,000,000,000 100.00 6.66 6.66 100.00
Benchmark Risk 672 o AT : . - - HCR to Total Risk Weights (%)
N Public Equity 6,208,741,145 62.99 1016 631 9471 100 80
o . Active Risk 0.94
o Fixed Income 3,701,258,855 37.01 3.06 035 5.20
— Portfolio Beta 093 [ ]
_— (0] 75 60
* Effective Duration 220

50 ® a0

83.62% of Total Risk . \

. . 0 0
Fixed Income Factor Risk
@ g 6CR to Total Risk
0.29% or 4.41% of Total Risk
* ¢ Risk Factor Breakdown
Risk Decomposition Active Risk from Risk Factors
Portfolio Active 20
Risk Source Risk Contribution % Risk Correlation Risk Contribution % Risk Correlation
Total Risk 6.66 100.00 1.00 0.94 100.00 1.00 "
o
3 g 2

Common Factor Risk

Equity
Fixed Income

election .| - X x .
Currency Risk 0.77 1157 0.54 0.07 7.30 0.23 = .

Fixed Income Equity Selection Risk Currency Risk

% CR to Active Total Risk
n
)

Page 10f 6

Source: MSCI
14

MSCI &
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Total Plan Summary

» Active Common Factor Risk is
82 bps “
* The largely passive Equity
asset class contributed only
26 bps (27.52%) to the Active
Risk of the portfolio

* Fixed Income portfolio, which
makes much greater use of
active management,

contributed 56 bps (60.19%)
to the Active Risk of the
portfolio

BarraOne Total Plan Sum

Total Plan Summary

mary

COMPANY: Sample Total Plan
PORTFOLIO: Sample Total Plan
BENCHMARK: Sample Total Plan Policy
POSITIONS: 29,679

Page 16 of 268,

CURRENCY: USD
ANALYSIS DATE: February 28,2018
MARKET VALUE: 10,000,000,000
ACCEPTED: 29,402

Risk Summar; ¥ Asset Class Contribution to Risk Asset Class Allocation
Statistic Value Asset Class MitValue Weight %)  TotalRisk oo RSk gpioyg
Total Risk 6.66
Benchmark Risk 672 Total 10,000,000,000 100.00 6.66 6.66 100.00 95CR to Total Risk Weights (25
N Public Equity 6,208,741,145 62.99 1016 631 9471 100 80
Active Risk 0.94
Fixed Income 3,701,258,855 37.01 3.06 035 5.20
Portfolio Beta 093 [ ]
75 60
Effective Duration 220
50 [ ) 40
25 20
0 0
Public Equity Fixed Income
@ g 6CR to Total Risk
Risk Factor Breakdown
Active Risk from Risk Factors
80
& o0
=
]
=
2 4
=
2
5 20 I
. ]
Fixed Income Equity lection Risk Currenc: v Risk
MSCI Ee 3 Page 10f 6
Source: MSCI
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Total Plan Summary

* Active risk can be decomposed
into contributions from each BarraOne Total Plan Summary o et e

PORTFOLIO: Sample Total Plan ANALYSIS DATE: February 28, 2018
BENCHMARK: Sample Total Plan Policy MARKET VALUE: 10,000,000,000

POSITIONS: 29,679 ACCEPTED: 29,402
asset C aSS ( OWI I) a I I Risk Contribution Breakdown by Risk Type
. L] o bt
Asset Name MktValue Weight (%) EffWeight (%) Total Risk %CRtoTotalRisk PortRisk Contribution  Equity  Fixed Income  Hedge Fund Commodity Private Real Estate  Private Equity Currency  Asset Spedific
C O I I rl u I o I I S ro I I l roa a C O rS Total 10,000,000,000 100.00 100.00 6.66 100.00 666 557

0.29 0.00 0.00 0.00 0.00 0.77 0.03

Fixed Income 3,701,258,855 37.01 37.01 3.06 5.29 0.35 0.06 0.29 0.00 0.00 0.00 0.00 0.00 0.00

( ) Public Equity 6,298,741,145 62.99 62.99 10.16 9471 6.31 5.51 -0.00 0.00 0.00 0.00 0.00 0.77 0.03
adcCross).

Fixed Income

e The Fixed Income asset class
contributes to both Fixed

Public Equity
Income factor risk (29bps) and
. ° -2.00 0.00 200 4.00 6.00 8.00
Eq u Ity fa Cto r rI S k (6 b pS) - d u e to Equity M Fixed Income Hedage Fund M Commodity Private Equity M Private Real Estate Currency M Asset Specific
iInvestments in high yield and
convertibles.
Risk Contribution Breakdown by Risk Type
Risk Contribution
Asset Mame MktValue  Weight (%)  Eff Weight (%)  Total Risk  %CR to Total Risk  Port Risk Contribution Equity  Fixed Income Hedge Fund Commaodity Private Real Estate  Private Equity Currency  Asset Specific
Total 10,000,000,000 100.00 100.00 6.66 100.00 6.66 53.37 0.29 0.00 0.00 0.00 0.00 0.77 0.03
Fixed Income 3,701,258,855 37.01 37.01 3.06 5.29 0.35 0.06 0.29 0.00 0.00 0.00 0.00 0.00 0.00
Public Equity 6,208,741,145 62.99 6299 10.16 9471 6.31 551 -0.00 0.00 0.00 0.00 0.00 0.77 0.03 -
Source: MSCI
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Total Plan Summary

BarraOne Total Plan Summary

Allocation Selection

Asset Class Active Weight(%) Volatility
Active Total Rizk

Fixed Income 235 7.58
Public Equity -2.35 402

Risk Contribution
075

0.5

Fixed Income

. Active Weight{24)

Allocation

Correlation

-0.31
031

Allecation Risk Contribution
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COMPANY: Sample Total Plan
PORTFOLIO: Sample Total Plan
BENCHMARK: Sample Total Plan Policy
POSITIONS: 29,679

B Selection Risk Contribution

« Active risk can also be decomposed into Allocation Risk and Selection Risk

« Selection Risk refers to the risk arising from the managers’ choice of specific
securities

CURRENCY: USD
ANALYSIS DATE: February 28, 2018
MARKET VALUE: 10,000,000,000
ACCEPTED: 29,402

Risk Contribution
l1.02
0.65
0.37

Active Risk Contribution

Source: MSCI



Total Plan Summary

e The Total Plan Risk Reports also break down Total and
Active Risk by:
— Region
— Country
— Currency
— GICS Sector
— Bond Sector
— Bond Rating
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Stress Scenarios

COMPANY: Sample Total Plan CURRENCY: USD
_ BarraOne Total Plan Summary PORTFOLIO: ample otal Plan ANALYSIS DATE: February 26,2018
TOFI 10 Worst Scenarios BENCHMARK: Sample Total Plan Policy MARKET VALUE: 10,000,000,000
POSITIONS: 29,679 ACCEPTED: 29,402

MODEL: BIM303L
Stress Scenarios

Portfolio P&L Benchmark P&L
2007-2009 Subprime and Credit Crisis -38.51 -40.21
2008 - 2009 Global Financial Crisis -32.03 -33.45
2007-2008 Equity Slow Grind -11.54 -12.07

Scenario

Top 10 Best Scenarios Top 10 Worst Scenarios

Scenario Portfolio P&L Benchmark P&L Market Change (5) Scenario Portfolio P&L Benchmark P&L Market Change (%)
$200 per Barrel - Positive Expectation 5 749 714 749,052,202 2007-2009 Subprime and Credit Crisis -3851 -40.21 -3,851,035,261
2001 Fed Rate Cut 458 4.46 457,506,355 2008 - 2009 Global Financial Crisis -32.03 -33.45 -3,202,785,444
2003 Traq War 243 218 242,695,080 2007-2008 Equity Slow Grind -11.54 -12.07 -1,154,074,143
1995 US Dollar Rally 153 1.72 152,641,188 1987 Market Crash (Aug. to Now) -10.89 -10.75 -1,088,646,477

A

1987 Market Crash {Aug_ to NO‘.’.) -10.89 -10.75 1999 Brazilian Real Crisis (Peak) 124 1.06 123,804,237 200 per Barrel - Oil Supply Shock -10.76 -10.96 -1,075,955,836
1994 Mexican Peso Crisis 036 0.65 36,361,074 1998 Russian Financial Crisis -0.72 -9.17 -971,881,864
$200 per Barrel - Oil Supply Shock -10.76 -10.946 19971998 Asian Financial Crisis 147 032 -147.492,771 2001 Sept 11 -8.49 -B.86 -849,463,402
1998 LTCM Collapse -154 105 -154,374,834 2006 Emerging Market Crash -834 -8.64 -834,465,484

-072 917
2001 Sept 11 -8.49 -8.86

1998 Russian Financial Crisis

1994 US Rate Hike 319 529 -318,745,127 990 Reunification of Germany -7.64 - -764,185,760

1989 - 1990 Nikkei Stock Price Correctio -383 474 -382,742,021 W04 Emerging Market Troubles -555 B -554,745,268

- M Portfolio P&L Benchmark P&L M Portfolio PaL Benchmark P&L
2006 Emerging Market Crash -834 -8.64
$200 per Barrel - Positive Expectation Spike | —— 2007-2009 Subprime and Credit Crisis
1990 Reunification of German -7.64 -7.19
! Y 2001 Fed Rate Cut — 2008 - 2009 Global Financial Crisis
1994 US Rate Hike -3.19 -5.29 —
2003 Irag War 2007-2008 Equity Slow Grind
1995 US Dollar Rally - 1987 Market Crash (Aug. to Nov.)
-

1999 Brazilian Real Crisis (Peak) $200 per Barrel - Oil Supply Shock

1994 Mexican Peso Crisis - 1995 Russian Financial Crisis

1997-1998 Asian Financial Crisis - 2001 Sept 11

1998 LTCM Collapse B 2006 Emerging Market Crash

1994 US Rate Hike — 1990 Reunification of Germany

1989 - 1990 Nikkei Stock Price Correction — 2004 Emerging Market Troubles
-10% -5% 0% 5% 10% -50% -40% -30% -20% -10% 0%

Scenario Portfolio P&L Benchmark P&L
1994 |US Rate Hike -3.19 -5.20

Source: MSCI
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Q&A
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Appendix




» Equity Total Risk is 10.16%,

Equity Summary

while Benchmark Risk is 10.11%

» Active Risk (Tracking Error) is

0.95%

* The above suggests a
significant allocation to
strategies

Risk Summary

Statistic Value
Total Risk 10.16
Benchmark Risk 1011
Active Risk 0.95
Portfolio Beta 1.00

Total Plan Summary

Statistic

Total Risk

Risk Summary

Value
10.16

Benchmark Risk 1011

Active Risk
Portfolio Beta

Risk Fact

passive

Risk Source
Total Rick

0.95
1.00

Total

or Breakdown

Local Market Risk

Common Fg
Equity

Styld

Indu

Selection R)

Currency Risk

tor Risk

pa)
=

A
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Risk Contribution
10.16

9.02

5898

8.98

0.29

8.69

0.04

114

Asset Class

Developed Markets
Emerging Markets
U.S. Equity

Mkt Value

BarraOne Equity Summary

6,298,741,145

1,649,386,079
1,000,622,619

3,648,732,447

Risk Decomposition

Portfolio

% Risk
100.00
88.01

88.40

83.40

2.86

85.54

041

1119

Correlation
1.00
093
093
093
0.63
097
0.06
051

Asset Class Contribution to Risk

Weight (%)

100.00 10.16
2619 1231
1589 14.75
57.93 9.64

Risk Contribution
0.95
0.79
0.69
0.69
0.15
0.54
0.09
0.17

Total Risk Risk Contribution

10.16
287
197
522

Active

% Risk
100.00
8245
72.64
72.63
16.27
56.37

082

1755

%CRtoTR
100.00
2997
1935
5137

Correlation
1.00
0.86
081
081
0.43
0.68
031
0.34

a0%

40%

20%

96 CR to Active Total Risk

60

a0

Page 23 of 268,

COMPANY: Sample Total Plan CURRENCY: USD
PORTFOLIO: Public Equity ANALYSIS DATE: February 28, 2018
BENCHMARK: Public Equity Policy MARKET VALUE: 6,298,741,145
POSITIONS: 20,351 ACCEPTED: 20,235

MODEL: BIM303L

Asset Class Allocation

Developed Markets Emerging Markets U.S. Equity
B weight (%) 98CR 1o Tatal Risk

Active Risk from Risk Factors

Equity Selection Risk Currency Risk

Source: MSCI
22



Equity Summary

. COMPANY: Sample Total Plan CURRENCY: USD
BarraOne Eq u |ty Summa ry PORTFOLIO: Public Equity ANALYSIS DATE: February 28, 2018
. (o) BENCHMARK: Public Equity Policy MARKET VALUE: 6,298,741,145
) a Cto rS eX p a I n (o) O POSITIONS: 20,351 ACCEPTED: 20,235
L]

MODEL: BIM303L
Total Plan Summary

. .
| Ota | A Ct IVe | 2 I S k Risk Summary Asset Class Contribution to Risk oo e DT

60%

Statistic Value Asset Class Mkt Value  Weight (%) Total Risk Risk Contribution %CR to TR
Total Risk 1016 Total 6,298,741,145 100.00 10.16 10.16 100.00
® Benchmark Risk 1011 Developed Markets 1,649,386,079 2619 1231 297 20.27 o
. T h e Sty | e Fa Cto r C O n t r I b u te S Active Risk 0.95 Emerging Markets 1,000,622,619 1589 1475 197 1935 2005 I
Portfolio Beta 1.00 US. Equity 3,648,732,447 5793 9.64 522 5137 .

16.27% of Total Active Risk

Risk Factor Breakdown

Risk Decomposition Active Risk from Risk Factors
. T h e | n d u St ry Fa Cto r Portfolio Active 20
Risk Source Risk Contribution % Risk Correlation  Risk Contribution % Risk Correlation
. b O f I Total Rick 10.16 100.00 1.00 0.95 100.00 1.00
Local Market Risk 902 8881 0.98 0.79 8245 0.86 g o
C O n t r I u te S 5 6 L 3 7 /o O TO t a Common Factor Risk 898 8340 0.98 0.69 72.64 0.81 g
Equity 8.98 28.40 0.98 0.69 7263 0.81 % .0
M M Style 029 2.86 0.68 0.15 16.27 0.43 3
Ct I Ve I S Industry 869 8554 0.97 0.54 5637 0.68 2
Selection Risk 0.04 041 0.06 0.09 982 031 = 2
Currency Risk 114 1119 051 0.17 1755 0.34 . I
0
Equity Selection Risk Currency Risk
Risk Decomposition
Portfolio Active
Risk Source Risk Contribution % Risk Correlation Risk Contribution % Risk Correlation
Total Rizk 10.16 100.00 1.00 0.95 100.00 1.00
Local Market Risk 0.02 8881 0.93 0.79 82.45 0.86
Commeon Factor Risk 8.93 8840 0.93 0.69 72.64 0.81
Equity 898 8540 098 0.69 7263 0.81
Style 0.29 2386 0.68 0.15 16.27 0.43
Industry 8.69 8554 097 0.54 56.37 0.68
Selection Risk 0.04 041 0.06 0.09 082 0.31
Currency Risk 114 1119 051 0.17 17.55 0.34

Source: MSCI
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Fixed Income Summary

. . . BarraOne Fixed Income Summar pompAY: Sompe Total Flan D
e Fixed Income Total Risk is y SRR Bdincone | MUALYSS DATE: ey 2 0

POSITIONS: 9,328 ACCEPTED: 9,167
O Total Plan Summary MODEL: BIM303L
3 . O 6 /O Risk Summary Asset Class Contribution to Risk Asset Class Allocation
Statistic AKT Neiaht (9 isk Risk Contributio %CR1oT 40
° ° ° Statistic Value Asset Class Mkt Value  Weight (%) Total Risk Risk Contribution %CR to TR
. l s Ct I Ve | 2 I S k I S 2 ‘l 1 ()/ Total Rick 106 Total 3.701,258,855 100.00 3.06 3.06 100.00 0%
. O Benchmark Risk 5.06 Bank Loans 212,269 305 574 400 003 102 '
Active Risk 241 Convertible Bonds 137,617,160 in 5.40 0.04 143 20
Porifolio Beta 057 Core-Core Plus 96,876,101 262 379 0.09 in 1% I I I I
Cont. to Eff Duration 5.3 Credit 595,042,672 1608 363 056 1836 w " . |
Convexity 0.62 High Yield 481,714,205 130 6.22 032 10.55 Bank Loans Core-Core Plus High Yield ST Treasury Treasury-
. Yield to Worst (25) 317 Mortgages 317,801,558 859 5.90 0.42 1378 Agency
Risk Summa ry OAStoSwap(bp) 9842 STTreasury 556,387,466 1505 083 0.07 242 C"g‘ﬁ’;ﬁ"e Credit Mortgages TIPS
TIPS 477,852,094 1291 3.70 0.40 1323 R . _
Treasury-Agency 824,469,563 228 6.20 110 3610 weignt ¢4 FECR o Total Risk
Statistic Value Risk Factor Breakdown
T{It-ﬂl F:I Sk 3 Risk Decomposition Active Risk from Risk Factors
. Portfolio Active 100
E-Eﬂﬂhmﬁrk F:ISL: EI:I'E' Risk Source Risk Contribution % Risk Correlation Risk Contribution % Risk Correlation
Total Risk 3.06 100.00 1.00 241 100.00 1.00 a0
Active Risk 24] —— Local Market Risk 306 99.99 100 241 99.99 100 2
Common Factor Risk 3.05 99.68 100 240 99.57 1.00 )
- i 2 o 2 Lo
F'Dl"lfl}| i Beta |:| 57 Equity 0.01 0.3 004 0.06 253 035 o
Style -0.00 -0.06 004 0.02 0.62 036 =
= 5 Industry 0.01 0.29 0.06 0.05 190 032 2
=4
I:Dnt tn Eﬁ Duratl on 5 I;IJ Fixed Income 3.04 00.45 100 234 97.04 100 ; 20
- Mominal Rates 220 7101 0380 235 9771 099
Convexity 0.62 ol ot ta oss s 3w oo : - _
Credit 0.44 1478 027 000 386 050 Fixed Income Equity Selection Risk
0 2
Yield to Worst (58) al7 Selection Risk 0.0 031 0.06 0.01 0.42 0.07
DAS to Swap (bp) 0B .42
Source: MSC|
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Fixed Income Summary

e Factor Risk is 3.05%,which includes

H COMPANY: Sample Total Plan CURRENCY: USD
. . BarraOne Fixed Income Summary PORTFOLIC: Fcd Income ANALYSIS DATE: Februty 28,2018
0 BENCHMARK: Fixed Income Policy MARKET VALUE: 3,701,258,855
l I I a ‘ O r I S O o a l l POSITIONS: 9,328 ACCEPTED: 9,167
° Total Plan Summary MODEL: BIM303L
Risk Summary Asset Class Contribution to Risk Asset Class Allocation
F I Xe d | n O e Fa to r R I S k Of 04 /o Statistic Value Asset Class MiaValue Weight %)  TotalRisk Risk Conmibution  %CRtoTR A
° Total Rick 306 Total 3.701,258,855 100.00 3.06 3.06 100.00 305
Benchmark Risk 5.06 Bank Loans 212,269,305 574 400 003 102 )
1 . Active Risk 241 Convertible Bonds 137,617,160 372 540 004 143 e
o | e E l I It F a < to r RI S ( O m e S ro m Portiolio Beta 057 Core-CorePlus 96,876,101 282 379 00 in 15 I I ' I
Cont.to Eff Duration 593 Credit 595,042,672 1608 363 056 1836 o 1 [ ] [ ] I
Convexity 0.62 High Vield 481,714,205 1300 622 032 10.55 Bank Loans Core-Core Plus High Yield ST Treasury Treasury-
° ° ° Yield to Worst (35 317 Mortgages 317,801,558 859 590 042 1378 Agency
OAStoSwep(bp) 9842 STTreasury 556,867,466 1505 083 007 24 Convertihle Crecit Mortgages TIPS
TIPS 477,852,004 1291 370 040 133 n
& P -
TreasurpAgency  824469.568 22 520 110 3610 e PR to Tots i
L]
t b | Risk Factor Breakdown
C O I lve r I e S Risk Decomposition Active Risk from Risk Factors

Portfolio

Risk Source Risk Contribution Correlation Risk Contribution Correlation “
Total Risk 3.06 100 241 . m
Local Market Risk 3.06 100 241 ;
Risk Decomposition e oo i % . £ @
Style -0.00 -0.06 -0.04 0.02 062 036 § 0
Industry 0.01 029 0.06 0.05 190 032 E
Portfolio Active Fixed Tncome 304 9945 100 234 7.4 100 -
Nominal Rates 220 080 235
Risk Source Risk Contribution % Risk Correlation Risk Contribution %% Risk Correlation Real Rates 085 008 0 - —
Credit 027 -0.00 Fixed Income Equity Selection Risk
Total Risk 3.06 100.00 1.00 241 100.00 1.00 Selection Risk 006 00
Local Market Risk 306 00 00 1.00 241 09.99 1.00
Common Factor Risk 305 00 68 1.00 240 09,57 1.00
Equity 0.01 0.3 0.04 0.06 253 035
Style -0.00 -0.06 -0.04 0.02 0.62 036 <
Industry 001 029 0.06 0.05 190 032
Fixed Income 304 00.45 1.00 234 07.04 1.00
Mominal Rates 220 7101 0.80 235 0771 nee
Real Rates 041 1327 0.85 0.08 3.20 0.64
Cradit 044 1428 0.27 -0.00 -3.86 -0.50
Selection Risk 0.01 031 0.06 0.01 0.42 0.07

Source: MSCI
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e Term Structure;

Fixed Income Summary

COMPANY: Sample Total Plan
PORTFOLIO: Fixed Income

BarraOne Fixed Income Summary

POSITIONS: 9,328

BENCHMARK: Fixed Income Policy

Page 27 of 268

CURRENCY: USD
ANALYSIS DATE: February 28, 2018
MARKET VALUE: 3,701,258,855

ACCEPTED: 9,167

» Shift: Parallel shift in the curve
» Twist: Steepening of the curve

Portfolio by Factor Breakdowns MODEL: BIM303L

Top 10 Spread Factor Top 10 Term Structure

Exposure (Residual) Correlation Contribution (Residual) Exposure [Residual) Correlation Contribution (Residual)
Spread Factor Volatility Portfolio Benchmark  Active MCAR Active Port toTR to AR to AR% Term Structure Portfolio Benchmark  Active MCAR Active Port toTR to AR to AR%
. US Energy CCC 10:26 0.01 000 001 003 33 0.01 0.03 138  USShift 494 851 35 000 086 19 154 6411
¢ B u tte rfl y‘ C u rva t u re Of t h e C u rve US Swap Shift 018 264 207 057 000 025  -007 0.03 109  USTwist 021 172 642 470 000 .85 0.19 0.4 3477
US Financials BEB 0.55 0.1 009 012 000 027 0.02 0.02 074  US Inflation-protected 051 098 124 026 -0.00 -0.42 0.39 0.05 228
US Health Care CCC 246 0.01 -0.00 001 001 028 0.00 0.01 039  usInflation-protected 0.36 031 045 014 -0.00 045 0.01 0.02 0.90
US Energy BBB 081 0.08 005 003 000 0.3 0.01 0.00 020 us Inflation-protected 017 -0.30 031 001 0.00 019 0.01 0.00 0.02
. US Financials Real Estate BBB 052 0.04 002 003 000 028 0.00 0.00 016 CAButterfly 01 -0.00 000 -000 000 042 000  -0.00 -0.00
() Ke R a t e D u r a t I O n Ta b | e ¢ C h a n e S US Consumer Staples CCC 1% ol 000 00L o0 034 000 000 016 CATwist 018 000 000 000 000 04 000 000 000
° US Materials CCC 371 0.00 -0.00 000 o001 036 0.00 0.00 014  US Municipal Butterfly 015 -0.00 000 -000 000 016 0.00 000 -0.00
° ° ° US Swap Twist 010 0.71 046 025 000 013 -0 0.00 014 CAShift 0.47 0.00 0.00 000 -0.00 062 0.00 000 .01
I n a S S et Va | u e g I Ve n I n d e p e n d e n t US Materials BBB 0.59 0.04 002 002 000 027 0.00 0.00 014  US Municipal Twist 0.26 0.01 0.00 001 -0.00 042 0.00 000 -0.04
. %CR to Active Risk by Duration Buckets Key Rate Duration
perturbations of 100 bps to each =~
Cont. To Eff. Dur 1¥r 2¥rs 5¥rs JY¥rs 10Yrs 15¥rs 20¥rs 25Yrs 30¥rs 40¥rs  507rs
509 - Porfolio Weight Portfolio 53 011 02 07 108 09 037 045 091 06 001 000
° ° — (%8) Benchmark 974 008 015 060 082 09 080 120 295 17 001 000
p O I nt Of t h e yl e | d C u rve i} II I_ I- L I _ Ber!chmark Active 381 004 012 011 026 003 042 08 -205 -115 001 000
0% = Weight (36) 0
250 B acr() 20
ANFtoO  Oto3 3to5 Ste7  7tol0 10to +INF  N/A e e e BoWL_ o J E = ____ E porli
e L I L Benchmark
20 B Active
-40

1¥r 2¥rs 3¥rs 5¥rs 7¥es 10 15 20 23 30 40 30

¥r=  ¥rs  Yrs ¥rs  ¥Yrs  ¥rs  ¥ro

Source: MSCI
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Fixed Income Summary

The factor exposu e column BarraOne Fixed Income Summary oL, e YA DATE. Petnaary 28,2018

BENCHMARK: Fixed Income Policy MARKET VALUE: 3,701,258,855
o o o POSITIONS: 9,328 ACCEPTED: 9,167
represents the sensitivity O oo reaoreresioon:
Top 10 Spread Factor Top 10 Term Structure
° ° Exposure (Residual) Correlation Contribution (Residual) Mg osure (Residual) Correlation Contributien (Residual)
t e p O rt O I O to I I I Ove S I n Spread Factor Volatility Portfolio Benchmark  Active MCAR Active Port to TR to AR to AR% Term Structure Volatility Portfo ' gnchmark  Active MCAR Active Port to TR to AR to AR%
US Energy CCC 1026 00 0.00 001 003 33 0.01 003 138 §f US Shift 050 851 -357 -0.00 -0.86 195 154 6411
US Swap Shift 018 264 207 057 000 025 -007 003 100 §| USTwist 021 642 470 -0.00 -0.85 019 084 3477
te 'm St ru Ct u re O I S p re a US Financials B2 055 021 009 012 000 027 002 002  074)| USflaton-protected 051 124 02 000 o4 039 05 28
US Health Care CCC 246 00 -0.00 001 001 028 0.00 001 0.39 §| Us Inflation-protected 038 045 014 -000 045 0.01 0.02 0.50
US Energy BBB 0.81 0.08 0.05 003 0.00 023 0.01 0.00 0.20 §| us Inflation-protected 017 . 031 001 000 019 0.01 0.00 0.02
fa Cto r S USFinancials Real Estate BBB 052 004 002 003 000 028 000 000 016 || CAButterfl o - 000 000 000 042 000 000  -0.00
US Consumer Staples CCC 19 00 0.00 001 001 034 0.00 0.00 016 §| CATwist 018 0.00 0.00 -0.00 049 0.00 -0.00 -0.00
US Materials CCC 3N 0.00 -0.00 000 001 036 0.00 0.00 014 §| US Municipal Butterfly 015 . 000 000 000 016 0.00 -0.00 -0.00
US Swap Twist 010 071 0.46 025 000 013 -0m 0.00 0.14 W\ CA shift 047 0.00 000 -0.00 -0.62 0.00 -0.00 -0.01
US Materials BBB 059 004 0.02 002 000 027 0.00 0.00 014 S Municipal Twist 028 0.00 001 -0.00 -0.42 0.00 -0.00 -0.04
%CR to Active Risk by Duration Buckets Key Rate Duration
Key Rate Duration
754
- . . EP:F}D.E-U.IE Cont.ToEf.Dur 1¥r 2Y¥rs S5Y¥rs 7Yrs 10Y¥rs 15¥rs 20Yrs 25Yrs  30Yrs 40Yrs 50Yrs
Term Structure Volatility  Portfolio s g Porio Weigh Partiolio 503 011 0% 071 108 09 037 045 081 06l 00 000
- oo (%5) Benchmark 974 008 015 060 082 093 080 120 2% 17 001 000
LIS Shlﬁ ﬂ'ﬁﬂ 494 e I Benchmark i 381 004 012 0O 0.2 003 -042 083 -20 - 0.0 0.00
I L ' I ‘l:‘ar!chT(atrﬁ) Active 381 . 1 11 26 03 |4 ¥ 05 115 .01 X
- 0% = - - - Neight (3
40
US Twist 0.21 172
255 o oms |3 - , B acren 20
. -INF to to to3 5t07  7tol0 10to+INF WA -
LS Inflation-protected 051 0.93 po = W WL WL i W W Portiolo
I | Benchmark
US Inflation-protected 0.36 031 =0 W ctive
40
- 1¥r 2¥rs 3Yrs 5¥rs 7¥rs 10 15 N 3 30 40 50
LIS Iﬂflﬂtlﬂﬂ'prﬂtECtEd [Il;'r 'l:]al:] ¥re ¥rs ¥rs Y= Y= ¥rs Yrs
d
CA Butterfly 011 0.00 <
CA Twist 0.18 0.00
US Municipal Butterfly 0.15 0.00
CA Shift 0.47 0.00
LS Municipal Taast 028 0.01

Source: MSCI
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QUESTIONS?




Asset Allocation Discussion
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ASSET ALLOCATION UPDATE




19 4%

15%%

15%
13.4% 13.2%

Annualized Retrun Since March9, 2009

k=
=5
4 0%
3%
[0
LIS Equities EM Equities Mon-US Developed Bonds

Equiges

Source: Goldman Sachs
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Asset Allocation Review - Global Macro Update

e Global QE continues to slow
* Policy Rate increases (US, Canada, and UK)

e Increased fiscal stimulus (Tax Cut and Job Act, Dec.
17 and Bipartisan Budget Act, Jan. "18)

e VValuations




Asset Allocation Review - Global Macro Update

* Probable FOMC rate increases not priced into markets

o
»
B e -
- -
- -
- -
- -
- -
25% 4 e
- -
4 -
- -
- -
f A
2o -————
L
- - Market Expectations
- -
= =

158 Ao 1|..-e""r'—*l'-—FEIdsﬁlurlﬂlrlﬂlara-'-:-fEl:c'n-:-nﬂm:
' FProjections [(Mar)

— g Hypothetical Path (assuming

4 in '18, 4in 19')
1.0%
2017 2018 2019

Source: Morgan Stanley
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 Total deficits or surpluses

Asset Allocation Review - Global Macro Update

Percentage of Gross Domestic Product

4

-10
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Deficits

Surpluses

!

Average Deficit,
1968 to 2017

(-2.9%)

Actual | Projected

1968

1973

1978

1983

1988

1993

1998 2003

2008

2013

2018

2023

2028

Deficits as a percentage of gross
domestic product are projected to
increase over the next few years and
then largely stabilize. They exceed
their 50-year average throughout the
2018-2028 period.

Source: Congressional Budget Office
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Fiscal Deficit: Further Deterioration

mnpact on US Fiscal Deficit From Tax Reform and Budget Act

$bn
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: CED via Haver. Data as of February 201B.
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Asset Allocation Review - Global Macro Update

* Unprecedented late-cycle fiscal stimulus.

Percent
0

Korean War Vietnam War
2 J l{

4
6
a8
10 Unemployment rate (left, inverted)
Primary budget balance (right)
12
1948 1958 1968 1978 1988 1998

2008

2018

Percent of GDP

12

Source: Department of Labor, Office of Management and Budget, Goldman Sachs Global Investment Research
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100 7%

a0

207

TOE

60 %

S0 %

0%

2075

10°%

o

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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Asset Allocation Review - Global Macro Update

* Global Equity Valuations

Cyclicallv=-adjusted PE ratios
ratio, dazhed linez are pericd averases

]

-
=

=

1=

2O0S, OO D2OOD 2011 2015 2015 2017

Source: Wall Street Journal
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e Credit Valuations

High Yield and Investment Grade Spreads

,‘
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Asset Allocation Review - Global Macro Update

e MBS Valuations

TOAS (bp)

s Treasury OAS History

55

35

135

-5
-29

-45

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
TOAS e LT Ave e P0OS1-2009 ave — No-Fed-Buying Ave

Source: Morgan Stanley
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Asset Allocation Review — Growth Assets

Relative Mix to Adjusted New Policy Weights (12-31-2017)

Policy vs Actual Asset Allocation - Growth

6%

4%

@ &

&
S
= 32.6% 13.2% o 1o.oa.tw~. TEACHERS
= NYCERS
= 0% - 012 5.1%.3”——&29&.09&.11.&.&——4.9% 2402 7@k 03 10d @@y,
8 " doeu “ b ° | epoLice
@
5 OFIRE
=

> ®BERS

Range

-4%

-6%

U.S. Equity Non-US Emerging Markets Hedge Funds Private Equity Private RE/Non- High Yield OFI Convertible Bonds
Equities/EAFE Core

Source: State Street
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3%

2%

Difference from Policy

-1%

-2%

-3%

Asset Allocation Review — Inflation Protection Assets

Relative Mix to Adjusted New Policy Weights (12-31-2017)

Policy vs Actual Asset Allocation - Inflation Protection

0% |

4.1%,

@

24% (17% ...

2.4%
0.7%—0.5%.—.—.—— 49_9%_.7

TIPS

Private RE/Core

Bank Loans

Infrastructure Real Estate Equity

TEACHERS

NYCERS
@POLICE
OFIRE

®BERS
Range
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Source: State Street

41



Asset Allocation Review - Deflation Protection Assets

Relative Mix to Adjusted New Policy Weights (12-31-2017)

Policy vs Actual Asset Allocation - Deflation Protection

6%

2%

>

2

©

a . TEACHERS

£

S NYCERS

5 0% T0:8% 5.3%

2 L 5.1% i @ POLICE

& 4.4% i i

& O O FIRE

a o, ’ ®BERS
Range

-4%

-6%

Treasury Mortgages Credit

Source: State Street
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Asset Allocation Review — Current UST Duration as compared to target (12-31-2017)

21.0

18.0

15.0

12.0

9.0

6.0

3.0

0.0

@ Actual e Target

Source: State Street
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Asset Allocation Review — Current UST Portfolio (dollar value/basis point) as

compared to target as of 12/31/17

6 Police
$5.7 m
4
2 BERS
$0.5m
0 i

@ Actual e Target

Source: State Street
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STRATEGIC ASSET ALLOCATION
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