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Investment Committee Meeting of July 15th, 2020

To: The Retirement Board, Investment Committee

Through: Jay Huish A7
Executive Director

From: William Coaker, Jr. — CFA Anna Langs, CFA, FRM
Chief Investment Officer Managing Director, Asset Allocation, Risk
Management and Innovative Solutions

David E. Francl
Managing Director, Absolute Return

Date: July 15, 2020

Agenda Item:

Education on Global Tactical Asset Allocation (GTAA)

Background:

NEPC and Staff present educational material on Global Tactical Asset Allocation (GTAA).

At the May 23, 2017 Investment Committee Meeting, NEPC presented a chart which noted how
SFERS asset allocation differed versus peers (both public funds > $1 billion, and all public funds).
This chart reflected an average GTAA allocation by peers of 4% and SFERS at 0% (see page 7 of
attached NEPC 2017 Asset-Liability Study for SFERS).

Staff has been working with NEPC to design a custom GTAA program for over a year. Some
organizations implement GTAA as a component of an absolute return allocation whereas others treat
it as a strategic asset class. Implementing GTAA as a strategic asset class and part of a diversified
asset allocation can significantly improve the liquidity profile of a portfolio, especially in periods of
market stress. SFERS’ experience during the Q1 2020 market dislocation related to Covid-19
highlighted the importance of maintaining sufficient liquidity, and how an allocation to GTAA could
provide significant incremental liquidity and downside protection.

SFERS’ research on GTAA has focused on the following four main objectives:
1. An additional source of high risk-adjusted returns across market cycles
2. Significant incremental downside protection for the portfolio
3. Increased diversification of the strategic asset allocation
4. Significant incremental liquidity, especially in periods of stress.



NEPC and Staff worked with the investment manager community to create custom GTAA strategies
that best meet these four objectives. In February 2020 in collaboration with NEPC and Albourne,
SFERS sent out Request For Information (RFI) to 27 GTAA managers and received responses in
April, 2020 from 25 GTAA managers for 34 investment strategies designed to complement the
specific objectives of SFERS’ strategic asset allocation. After further analysis, the SFERS custom
GTAA universe was reduced to 14 managers with 15 investment strategies that best met the stated
objectives.

NEPC and Staff present the results of the analysis quantifying and confirming how a custom GTAA
program for SFERS could achieve the following:

1. High risk-adjusted returns

2. Incremental downside protection for the portfolio

3. Increased diversification

4. Incremental liquidity, especially in periods of stress

NEPC and Staff researched GTAA as both an evolution of SFERS Absolute Return program that
offers higher liquidity and downside risk protection and a total plan overlay program. SFERS Asset

and Liabilities Study includes proposals for direct allocation to GTAA as a strategic asset class.

Recommendation:

This is a discussion item.

Attachments:
e NEPC Global Tactical Asset Allocation (GTAA) Education for SFERS
e NECP 2017 Asset-Liability Study for SFERS
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GTAA OVERVIEW

- Global Tactical Asset Allocation (GTAA) enhances and complements a

diversified asset allocation
—~GTAA managers invest across equities, fixed income, currencies and commcdities globaliy,
enhancing overall diversificaticn
—GTAA targets a liquid, diversified asset allocation, that is tactically p05|t|oned to enhance long-
term strategic asset allocation
—A separate account mandate provides customization, full transparency and immediate liquidity

« GTAA programs are designed to limit drawdowns and underperformance in
adverse market environments

- Introduction of a GTAA program represents an evolution of Absolute Return
— While similar to Absolute Return, GTAA is differentiated by high levels of liquidity, capital
efficiency, and transparency

« Liquidity is a key focus of a GTAA program providing cash when needed
—A GTAA program may be used as a liquidity source to support portfolio rebalancing, benefit
payments, and private market capital calls

 GTAA strategies depend on investment manager skill to diversify and add

alpha to total plan results
— GTAA program must be paired with clearly defined objectives to understand and weather
periods of underperformance
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BENEFITS OF A GTAA MANDATE

A custom GTAA program can offer SFERS numerous benefits:

1. An additional source of high risk-adjusted returns across market cycles
2. Significant incremental downside protection for the portfolio
3. Increased diversification of the strategic asset allocation

4., Significant incremental liguidity, especially in periods of stress




SFERS GTAA CUSTOM STRATEGY UNIVERSE

« Surveying the broad GTAA universe, NEPC/SFERS investment team
constructed a custom GTAA strategy universe

« GTAA is a strategy that allows for a high degree of customization to
construct solutions specific to unique client objectives

« The team screened for approaches that would likely provide a
benefit for the overall SFERS plan, focusing on four key objectives
1. High risk-adjusted returns
2. Downside protection
3. Increased diversification
4. Incremental liquidity, especially in periods of stress

« Working with the investment manager community, the investment
team was able to customize the GTAA strategies to best meet the
core objectives of a SFERS GTAA mandate

- The SFERS custom GTAA universe totals 25 GTAA managers with 34
investment strategies designed to complement the specific

objectives of the SFERS asset allocation and portfolio
— A reduced universe of 14 managers with 15 investment strategies was constructed

using managers that best meet the objectives of SFERS’ GTAA mandate

ui



GTAA OBJECTIVE 1 - RISK ADJUSTED RETURNS

GTAA 3-Year Sharpe Ratios
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« GTAA has exhibited hlgh positive Sharpe ratios

« GTAA has provided high risk-adjusted returns and is expected to
be additive to the total SFERS portfolio

*15 GTAA strategies shown here are a subset of the total universe which best meet SFERS’ objectives for the GTAA mandate
**Volatility scaled up to 8% for all GTAA managers that responded with lower targeted volatility strategies assuming a tactical overlay implementation

***Since inception Sharpe Ratio depicted for strategies 11 and 14 as 3-year history not available
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GTAA OBJECTIVE 2 - DOWNSIDE PROTECTION

GTAA Median Performance in 10 Worst Months for the S&P

« GTAA has provided significant downside protection in times of
market stress

*Universe constructed with 15 GTAA strategies which best meet SFERS’ objectives for the GTAA mandate; 2 strategies have a track record dating back
to 09/2002 and 7 strategies have a track record dating back to 10/2008
**Volatility scaled up to 8% for all GTAA managers that responded with lower targeted volatility strategies assuming a tactical overlay implementation
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GTAA OBJECTIVE 2 - DOWNSIDE PROTECTION

GTAA Strategies Mitigate Drawdowns

MSCI ACWI Periods of Negative 12 Month Rolling Returns
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- GTAA has mitigated the effects of equity market sell-offs and
demonstrated an ability to limit drawdowns
*Universe constructed with 15 GTAA strategies which best meet SFERS’ objectives for the GTAA mandate; 2 strategies have a track record dating back

to 12/2001 and 7 strategies have a track record dating back to 10/2008
**Volatility scaled up to 8% for all GTAA managers that responded with lower targeted volatility strategies assuming a tactical overlay implementation
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GTAA OBJECTIVE 3 - DIVERSIFICATION

Risk-
Adjusted

Annlzd.

Stand. Dev. :
Ratio

1 Year Ending 3/31/2020

SFERS Total Fund 7.84% 0.04
SFERS Total Fund w/ GTAA 6.97% 0.11

3 Years Ending 3/31/2020
SFERS Total Fund 6.32% 1.01
SFERS Total Fund w/ GTAA 5.78% 1.09

5 Years Ending 3/31/2020¢
SFERS Total Fund 6.24% 1.01
SFERS Total Fund w/ GTAA 5.91% 1.05

« GTAA would have reduced volatility and enhanced the risk-
adjusted return characteristics of the total SFERS portfolio

*Universe constructed with 15 GTAA strategies which best meet SFERS’ objectives for the GTAA mandate
**Volatility scaled up to 8% for all GTAA managers that responded with lower targeted volatility strategies assuming a tactical overlay implementation
***SFERS Total Fund w/ GTAA assumes the current portfolio was re-weighted to include an allocation to the GTAA median fund in time periods over

(G]

‘—% which Absolute Return existed with a maximum weight of 5%



GTAA OBJECTIVE 3 - DIVERSIFICATION

Rolling 3-Year Correlation of GTAA Median

« GTAA has had a relatively low correlation to equities

« GTAA tactical positioning is designed to offer an improved
diversification profile in periods of market stress

*Universe constructed with 15 GTAA strategies which best meet SFERS’ objectives for the GTAA mandate
4% **Volatility scaled up to 8% for all GTAA managers that responded with lower targeted volatility strategies assuming a tactical overiay implementation
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GTAA OBJECTIVE 4 - LIQUIDITY

Portfolio Allocation to Same Day Liquidity

Assets
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v $9,600,000,000

Policy Target SFERS Current Target w/ GTAA

« GTAA can be used as a source of liquidity, especially in a period of
market stress

« A 5% allocation to GTAA would increase same day liquidity by $1.2B

*SFERS Total Fund w/ GTAA assumes the current portfolio was re-weighted to include a 5% allocation of GTAA
11



GTAA PERFORMANCE CAN BE CYCLICAL

Rolling 3-Year Outperformance of GTAA vs. 3-Month Treasury Bills
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While the long-term returns of GTAA are strong, there have been
periods of underperformance

Despite periods of underperformance, long-term average GTAA
performance is consistent with Absolute Return return objectives

*Universe constructed with 15 GTAA strategies which best meet SFERS’ objectives for the GTAA mandate
**Volatility scaled up to 8% for all GTAA managers that responded with lower targeted volatility strategies assuming a tactical overlay implementation
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IMPLICATIONS FOR ASSET ALLOCATION

GTAA complements strategic asset allocation and offers a faster
response to market shifts
— By design, a strategic asset allocation does not easily aliow for a rapid response to
changes in market regimes
— A GTAA program offers a more fiexible and timely ability to exploit market
opportunities or hedge potential adverse market outcomes

« GTAA is expected to enhance the fund’s diversification while
providing liquidity during crisis periods

- The core objectives of a GTAA program offer clear benefits for asset
allocation but must be meaningfully sized
— GTAA allocation of 5% or more is needed to influence plan-level outcomes

« Allocation to defensive GTAA strategies can present an opportunity
cost as GTAA may underperform during extended equity rallies

—3 B
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IMPLEMENTATION
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APPROACHES TO IMPLEMENTING GTAA

« A GTAA strategic allocation may be implemented using
different approaches

- Strategic Asset Ciass within a portfolio
« Most common approach with long history of client usage
« 36 of NEPCs 76 Public Funds currently retain a GTAA manager
« Effective usage reguires a dedicated separate acccunt, although many smaller

funds retain a commingled fund GTAA manage
— Tactical Overlay to total portfolio

« Provides the same benefits of the asset class approach, but use of derivatives
provides the ability to add leverage to total portfolio and is highly cash efficient

« At the same time, program oversight becomes more complex

« GTAA is a source of liquidity during adverse market periods

—This requires the strategies to rely heavily on synthetic and derivative instruments
for implementation

--The use of synthetic exposures allows for greater capital efficiency and provides
flexibility to implement the GTAA program as an overiay using plan-ievel leverage

—A GTAA program funded with cash would not introduce plan-level leverage

« Asset liability study models both approaches: Direct
allocation to a Strategic Asset Class and Total Fund Overiay




GTAA BENEFITS AND CONSIDERATIONS

 GTAA strategies can offer a robust benefit to the overall portfolio but
we encourage an acknowledgement of the potential implementation
and governance risks

« Use of a GTAA program must be alignhed with clearly defined
objectives and a governance discipline to weather periods of strategy

underperformance
GTAA Considerations
¢ Provides source of liquidity to support the

SFERS portfolio, especially in periods of « Management fees for a GTAA program are
market stress generally higher than traditional public
market investments
» Designed to mitigate equity market declines

and ideally provide equity tail-risk « Benchmarking a GTAA program and
individual strategies are a challenge as the
= Offers a diversification benefit to the strategic approach deviates from consistent market
asset allocation and seeks to minimize the beta exposure. Comfort with higher tracking
periods of underperformance from the error levels is required.
strategic asset allocation that will occur
during periods of market stress « Complexity of various GTAA approaches
hinder the ability to clearly communicate
- Additional source of high risk-adjusted performance drivers of the strategies
returns




NEXT STEPS

Determine GTAA strategic approach for SFERS (A/L study)

— While the GTAA program can be treated as an asset class, the underiying
derivative instruments can easily be utilized to create efficient, low-cost leverage

Define GTAA program in IPS, including specific objectives, selection
and oversight processes, and monitoring and reporting changes

Determine staff oversight responsibility

Complete manager evaluation with consultant, propose separate
account manager structure for Board approval
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Employees’ Retirement System
Investments Division

RETIREMENT BOARD CALENDAR SHEET
Investment Committee Meeting of May 23, 2017

To: Retirement Board

Through: Jay Huish Y\ﬁ\
Executive/Director

From: William J. Coaker, Jr. - CFA, MBA
Chief Investment Officer

Date: May 23, 2017

Agenda ltem:

Asset Liability Modeling Process Part li- Review of Asset Liability Analysis and Discussion of
Recommendation to Revise Asset Allocation

Background:

Every three years, the Retirement System, working with the General Consultant, (NEPC) conducts an Asset
Liability and Asset Allocation Study. The attached materials include the Asset Liability Study and
recommendations for changes to Fund Asset Allocation.

Action:

This is a discussion only item.

Attachment:

Staff Cover Memo
NEPC ALM Presentation

(415) 487-7020 1145 market Street, 5" Floor San Francisco, CA 94103



NEPC, LLC YOU DEMAND MORE. So do we.*"

Sau Frantisco Employsas’ Hetivement Systore

Asset/Liability Modeling

May 23, 2017

Allan Martin, Partner
Phil Meison, Director of Asset Allocation

255 State Street, Boston, MA 02109 | TEL: 617.3741300 | FAX: 617.3741313 | www.nepc.com
BOSTON | ATLANTA | CHARLOTTE | CHICAGO | DETROIT | LAS VEGAS | PORTLAND | SAN FRANCISCO




 Asset Liability Modeling
— Asset class capital market assumptions
- Alternative mixes

 Exhibits
—  NEPC 2017 Capita! Market Assumptions

=l NEPC, LLC 2




Overview of ALM-Related Calendar for SFERS Board

Febroary 15,2017 Reviey Asset Libiliny Frocess’ Capial Market Assumpans
Unvesiment Commrtee)
PMay 23,2017 Review and seek Board Direction on:
{Investment Committee) » Ehgible asset classes

o Capital market assumptions

e 5-6 asset mixes to model fully

june 14,2047 fnvestment Committee wili repart on May Investment Committee
{Board Meeting Meeting to full Board

16, 2017 Review and seek dirgcticn on:
t Commniee) o Assel aliccaton policy

e = -, ‘ S g%, - - -, n";-_ o 3 o= --.:' " .
(017 Board approve! of acset aliccation polcy

October 14, 2017 Buoard approval of Revised Investiment Policy Statement
{Board Mesting:
= = NERC, LLC 3




Asset Allocation Framework

NEPC utilizes a diversified range of asset classes to support the portfolio in a variety of economic conditions:

Infiation Environment
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Nominal capital prasarvation

-Maintains value during economic

weakness

Maintains vaiue during periods of
deflation and low inflation

Lo volatiiity

Lirnited fong-term growih

Vaiue ercded by inflaticn

Long-term growth
Expected to perforie welt in weriods of
rising arowtn and low-moderate inflation
Higher volatiity
Suffers during 2conomic \weakness
Suffers curing periods of high
inflation or deflation

Inflation protection

Divarsificattcr Infiation hedge
icderate volatility

:vt:!_ra te long-tesim growth

Undarperforms in nericds of
deflation Sensitive to leverage

Staois returns, (0w correlation and beta to
G"_‘)“’I”, raies
Add diversified source of alpha to tow

portfolio, generate positive returns in

most &n

erivironmants

Execution risk
Moderate long-term growth



Current Asset Allocation Policy & Ranges

=1 NEPC, LLC

SFERS
SFERS : Composite
Polic Range Actual 1 - g chmark
d 312017

US Equity 188 18-25 235 Russe!l 3000

MSCIACWI e
Int!l Equity 188 18- 25 p1g | oo

US M

Global Equity 25 0-5 2.6 MSCHACW
Private Equily 18.0 10-20 145 S&P 300 + 5%,

Biocrnbeiy

Fixed income 0.0 20 - 5 20.8 Barciava US

Universal
) 8% Apsoiute
Real Assets 170 9-15 13.9 e
mefum
91 Day T-bill +
Absolute Return 50 0-5 25 =
" Cash 0.0 0-1 03 24 Day T-6if
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SFERS Asset Allocation Policy

100.00%
99.00%
80.00%
70.00%
§0.00%
50.00%
40.00%

30.00%
26.00%

10.00%

1695 1958 1997 1998 189S ZOTT 2001 200 2003 2004 ZCC05 2008 2007 2008 2002 2010 2011 2012 2013 2074 2042 2072
US Cguizty  Intl Eguity M Globa! Eguity  Private Equity 3 Absolute Return - Fixed 'ncome B Rea! Assets  Cash

1995 1998 2002 2005 2008 2011 Currant

US Equity 3200% 32.00% 3100% 28.00% 2600°%  2€.00% 18.75%
intl Equity 12.00% 1809 1600%  20.00%  23.00%  23.00% 1873%
Gicbal Equity 3.00% D00% 0.00% 306% G.L0% 080% 2.50%
Fixed income 41.00%  200C°%  80.00%  30.00%  25.00%  2500%  20.00%
Real Assets 8.00% 3.00%  12.00%  105.00%  1200% 12.00% 1 7.050%
Private Equity 700%  1200% 12.00% 1208%.  1400%  14.00% 18 00%
Absolute Return 0.00% 0.00% 0.00% 0.00% 0.06% 0.00% 500%
Cash 0.00% 0.00% 0.00% 0.00% 0.00% G.00% 0.00%

Tota! Public Equity  44.00%  50.00% 46.00% 48.00% 4900%  49.00% 40.0C°.
Tolai Fixedincoime  41.00%  3000%  30.0C%  30.00%  23.00% 25.00% 20.00%
Total Alternaiives 15.00%  2000%  2400%  2200%  26.00% 28005, 40.00%

=l NEPC, LLC 6




SFERS Asset Allocation Versus Peers

: NACUBO
SFERS Policy s:ig;f;‘:‘“ A"f;b:;'f::ds Al Public Funds | Endowrments >$1
Billion

US Equity 18.8 238 26.4 309 13.0

Global and Intl Equity 21.3 24.4 20.2 77 19.0

Private Equity 180 145 72 39 19.0
Fixed income 20.6 | 20.8 224 275 70

Reaf Assets 17.0 13.2 8L £1 5.0

Absolute Reiurn 3.8 25 44 2.7 200
GAAIMu&i»Assei 0.0 00 43 39 08

Cash 0.0 3.3 1.2 1.2 3.0

Gther 0.0 0.0 8.1 6.2 LRV
Universe Dbservations 68 247 91

Note: InvestorForce peer universe average a:set alfocation data as of 12/31/2016; equal weighted, jnciuging $2.5 trillion in assets.

Other inctudes Miscellanecus and Undefined categories

Real Assets inciudes Real Estate and Commodities

Source: NACUBO Commonfund Study of Endowments 2015, peer tniiarse averags assat aiipcaton data as of 6/30/2016, dollar weighted

E‘ NEPC, LLC 7




SFERS’ Equity Portfolio

SFERS' International Equity Holdings
« On a combined basis, SFERS’ US and International S .

Equity portfolio is generally in line with the global Markets,
equity market 17.5%

Asiz Pactic Eurcpe
Regional Exposure of SFERS' ol ety
. f > 0.1% UK}, 51.0%
Public Equity Holdings (12/31/2016) bk WA
T 533% 53.9%
50.0% Japan,
18.3%
_ SFERS' US Equity Holdings
23.4% E —agne
_— 20.1% g
% 9y
%
Ba%8ZY 89%104%
e 3.3% 16% 41%
' B =
0.0% - :
USA Canadz 2uio08 Japan Asia Fasdis Ex. Emerging
lInciuding UK Japan Marksts
SFERS' Public Equity Holdings s MSCI AT (M}

UGA, 88.15%
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Global Equity Market Breakdown

« SFERS's current allocation is generally in line with global markets. However, the current
allocation is overweight U.S. equities versus the current target and underweight international
equity markets versus the current target

MSCI ACWI IMi Historical Allocation MSCIACWIIMI Current  Current
12/31/2016 Target  Allocation

100,555
o w US Equity 54% 48% 5%
JUA

! Developed ExUS 36% 41% 38%
80.00%

EM 10% 1% P

7000 %

£9.0G%

50.00%
40.00%
— USA DevelopedExUs EM
5C.00% = . i
Avg Since 1993 67% 45% 8%
20.00% A | Y/ 9, A2, [
Ayg Last 5 Years 48% 40% 1%
0 ONS i Fmm e AQ3; o, &
i Avg Last 10 Years 48% 43% 1%
[.00%
) W D M~ 0 T QDT 0O N0 O M O
Cy DD T OO D T O O T T T T T Tt T
o T OO O O [ BN e o B oo N o BN o SN i B o B o B o B o B o 2 = R == el
— o v— oy = N O NSO [SUBEGVERE ST B QN B a B o e A St S o Iy o]
USA Developed Ex US  ® Ermerging Markets

Data as of 3/31/2016
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SFERS Funded Ratio (Actuarial Assets vs. Actuarial Liabilities)
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SFERS Assets vs. Liabilities

' $30,000,000
$25,000,000
. $20,000,000

$15,000,000

' $10,000,000 /

e
$s000000 =

SO
N % Ne) A O N ) ) A 9 N ) <
) ) D %) %) O O d & X
NI L. S I A I JA MNP PR
—— Actuarial Liability Actuarial Value of Assets  =—==Market Value of Assets
Source: Thgirdr & Towers Perrin Actuarial Raports
= E| NEPC, LLC 11




SFERS Non-Investment Cash Flows
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Scurce: pudited Financial Starements
Mon investrent net cash flow is employer and employee contributions paid in less benefits and administrative expenses paid out.
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SFERS Investment Objectives

 SFERS investment objectives (stated in its Investment Policy
Statement):

— Te provide participants with required retirement benefits

—~ Manage assets on a totai return basis

~ Exceed the assumed actuarial rate of return (7.50% currentiy) over five-year rolling
periods

—~ Exceed the weighted index based on SFERS’ asset allocation policy and respective
asset class component benchmarks over rolling five year periods

~ To set gsset aliocation golicy in & manner that encompasses a strategic, leng-term
perspective of capitai markets as weil as the nature and structure of SFERS’ liabilities

« Important Risks to the Plan:
volatility of returns/drawdown risk
—~ Volatility of funded status
- Volatility of contributicns

%% NEPG, LLC 13




Asset Modeling

* Key Inputs
- Eligible asset classes
— Expected return over a 5-7 year and 30 year horizon for eligible asset ciasses
- Expected risk over a 5-7 year and 30 year horizen for eligible asset classes
— Expected correlations between aligible asset classes
- Modeiing constraints on holdings of eligible asset classes

e Key Output:
- Projected 5-7 year and 30 year Portfoiic Return and Risk

g’% NEPC, LLC 14
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Allowable Asset Classes

Comments
Capiial Appreciation
US Equity Included Includes convertibies in US equities
international Equity Included Includes Emerging Market Equities
Private Equity Included
Private Credit included
Cepital Preservation
Core Fixet Income Included
TIPS Included
Cash Not Included Not modeled as a straiegic asset class; cash will retain an alicwabie range of 0-2%
Heal Assets
Real Estate Inaluded incluues hoth public and private real estate
TIPS included
Heal Assets (Energyinfrastructure; Included

Diversitying Asseis
Aitarnative iarksiabis invesiments Incluced

= NEPC.LLC 16




SFER$ 2017 Target Mix - Using NEPC's 2017 Assumptions

Alternative Marketable
treezinients, 5% =
5 " a’

Yaar
2017 2017

38 Year

Expected o o
b 6.90% 7.90%

Expected
Volatility

Sharpe 5
Ratio .28 0.36
Sortino
Ratic

13.50% 13.50%

062 0.73

Probabifities using NEPC’'s 2017 Capital Market Assumptions

Probability of i Year Return Under 0.0% 30 5%
Probability of 5-7 Year Return Under 0.0% 10.5%
Probability of 5-7 Yzar Return Over 7.50% 45 6%
. o Probability of 30 Year Return Over 7.50% 56 3%
B Total Growth/Capital Appreciation - 58%
B rotei Capitai Preservation/Risk Raduction ~ 20%
Total Reai Assets/Inflation Hedge - 17% o A 5
DG ~F e 2o
B "ol Diversifying Assets - 5% SFERE Actuarial Assumed Rate:
7.5%

Espected Returns &ére Geometiic

Source: NEPC’s 2016 and 2017 Capital Market Assumptions; Asset Alfocation targsts shown approy ed in Februgry 2015

= NEPC, LLC 17




Projected Risk and Return

* NEPC capital market forecasted returns have declined over the last several years
* Using NEPC 2017 capital market assumptions, SFERS’ Current Long Term Target is projected
to return 6.9% over 5-7 years, below the actuarial assumed rate of 7.5%

Using 2017 Using 2016 Using 2015

Assumptions Assumptions Assumptions

|Cash ! 0.0% 0.0% 0.0%
Global Pubiic Equity 40.0% 40 0% C 40 0%
Private Equity ] 18.0%: 18 0% 18 0%
Cradit/Pnvate Debt 6.2% 6.2% G 2%
Totzl Growth/Capital Appreciation 64.2% 64.2% 64.2%
Treasuries 2.0% 2 0% S 20%

Cure Fixed Inrome 11 8% 11.8% 11 8%
Totai Capital Preservation/Risk Reduction 13.8% 13.8% 13.8%
Cther Real Assets ' 8 5% 8 5% 8 5% |
Real Estate £2.5% 3 5% 8 59
Total Real Assats/Inflation Hedge 17.0% 17.0% i7.0% |
Aitemative Marketable Secunties 5.0« 5.0% 5 0%
Total Diversifying Assets 5,9 % 5.0% 5.0%
Expected Return 5-7 yrs , 5.9% 0% | 7.0% .
Expacted Return 30 yrs 7.9%, 3.0% v 8.1%
Srandard Deyv of Assei Return 13.8% 12.3% |+ 12.5%
Sharpe Ratio (5-7 years) Q.28 D45 l.wr 0482
Soréino Ratio {5-7 years) 2E2 .78 =l 0,48
Sharpe Ratic (30 yesars) 0.248 G2 0.38
Probakility of 5-7 Year Return Over 7.5% 15.6 % 45.4% 46.0%
Probability of 5-7 Year Return Under 9.0% 18.5% 3,09, &.6%,

Source: NEPC's ZC27. 2018, 2015 Capital Market Assumptions
Naote: Credit/Private Debt inciudes both public and private markets
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Long

Term

Actual

1/1
Target 3/(3%/37

Intermediate

Target

Current and Actual Asset Allocation Expected Return, Standard Deviation and Sharpe Ratio

80/20

Cash G.0% 0.3% 5.0% 0.0%
Giobal Public Equity 40.0% 48.1% 40.0% 80 0%
Private Equity 18.0% 14.5% 16.0%* G.0%
Credit/Pnvate Debt 6.2% &.5% 13.0% C.0%
Totai Growth /Capital Appreciation 64.2% | 71.1% 69.0% 79.0%
Treasunes 2.0% 2.2% 2.0% 0.0%
Core Fixed Income 11 8% 9.0% 7.0% 20.0%
TIPS 1).0% C.C% 2 0% 0.0%
Totzl Capital Preservation/Risk Reduction | 12.8% | 123% 11.0% 20.0%
Other Real Assets &.5% 3.2% 5.0%* 0.0%
Real Estate & 5% 10 6% 10.0%* 0.0%
Total Real Assets/Inflation Hedge 17.0% | 132.8% 15.0%* 0.0%
Alternative Marketable Investments 5.0% 2.5% S.0%* 0.0%
Total Diversifying Assets 5.0% 2.5% 5.0% 0.0%
Expected Return 5-7 yrs - 6.9% | 6.7% 7.1% $.5%
Expected Return 30 yrs " 7.9% 7.8% - 8.1% 7.7
Standard Dev 13.5% |7 13.4% T 13.6% 14.8%
Sharpe Ratio {5-7 years} 9.38 - 037 | . 0,29 0.32
Sortino Ratio {5-7 years) L€ ) b DAL 0,64 .32
Probabiiity of 5-7 Year Return over 7.5% | 48.6% | 44.5% - 46.9% 432.4%
Lrobability of 5-7 Year Return under 0.0% | 16.5% | 10.8% | " 106.1% 14.2%

Note: Credit/Private Debtincluges Loth public and privale marxets

Sounrce: NESCS 2017 Capitai Marxket Assumptions

*Constrained targets

E NEPC, LLC 19




Efficient Frontier Comparison
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ALM: Next Steps

* June 14, 2017 Board Meeting

- Board will approve recommendead capital market assumptions and mixes,
recommendation will be based on direction reczived at the Investiment Committee
meeting

e August 16, 2017 Investment Committee

Board wili review asset-liability modeling, and the impact of different mixes on Plan
funding status, contributions, market values and other measures

— NEPC will seek direction on a revised policy

e September 13, 2017
- Board will approve revised asset aliocation policy

g E NEPC, LLC
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Development of Asset Class Assumptions

We use market data for all asset class assumptions as of November 30th

Assumptions combine historical data and forward looking analysis
Expected returns based on current market pricing and forward looking estimatas

Volatility informed by history but adjusted to reflect non-normality

Correlations based on long-term data hut recognize ongoing shifts in asset relationships

Forward-looking asset class models to determine expected return are
based on current market pricing and a building blocks approach
Expected return equals yield plus change in price (valuation, roll down, defaults, etc.)

Country/regionai inflation and real growth estimates are key economic cbhservations

Qualitative inputs and investor sentiment {capital flows, etc.) inform the return cuticok

Asset class assumptions are prepared by the Asset Allocation Committee
Asset Allocation team plus menbers from consuiting practice groups meet to deveiop
ideas for Key Market Themes, Strategic Policy Actions, and Current Opportunities

Partners Research Committee approves asset class assumptions

= NEPC, LLC 23




Changes To Assumption Development

We continue to refine our assumptions process where appropriate and
changes are evolutionary rather than revolutionary

Separated the asset class assumption for private real assets into two
categories; energy/metals and infrastructure/land
Draws a more clear distinction between the volatility and return profile of the twe assets

Energy/metals reflects tne higher vclatility of the underlving commodity input

Infrastructure/land reflects the lower volatility of infrastructure, tirmber, and farmiand

Refined our equity models to reflect market specific growth and infiation
building blocks for each equity asset class
Building blocks are constructed from country growth and infiation inputs derived from the
allocation of revenues across gecgraphic regions

international equity modeis expanded to include both a top-down index view and
bottom-up country modeis based upon underlying country index weights

Broadened our gliobal bond country list to reflect a wider range of
potential index exposures for both developed and emerging markets
Gicbal fixed income model now captures more than 30 local interest rate markets

=l NEPC, LLC 24




Our outlook for US CPI is 2.5% over 5-7 years and 2.75% over 30 years
Our assumption is informed by break-even inflation expectations and local price indices

Inflation is an integral component of our asset allocation assumptions
Represents an essential building block for creating asset class returns

There are multiple inflation sources used to inform our asset class views
Inciudes forecasts from international organizations (e.qg. IMF), local consumer and
producer price indices, and break-even inflation expectations

Asset classes include various inflation inputs incorporating global
inflation data and/or local market inputs
Equity inflation expectaticns over 5-7 years are each constructed from country inflation
inputs derived from the allocation of revenues across geographic regions

Over 30 years we asstume equity markets will converge to a glicbal infiation building bleck
that assumes a terminal value of 3.25%

Fixed income assumptions for deveioped 2nd emerging markets incorporate country
specific inflation expectations as implied by forward interest rate cuives

E‘% NEPC,LLC 25




2017 5-to-7 Year Return Forecasts

5-7 Year
Asset Class 2016 2017 2017-2016 Forecasted
Sharpe Ratio

Private Credit 7.50% 7.25% -0.25% 0.75
Alternative Marketable Investments** 5.25% 5.95% 0.50% 0.48
Absolute Return Fixed Income* 3.31% 3.62% 0.31% 0.45
Emerging Market Debt (Local) 6.50% 6.75% 0.25% 0.33
Real Assets 7.55% 7.09% -0.56% G.32
Global Equities* 7.23% 7.08% -0.15% 0.3

Private Equity 8.50%  8.25% -0.25% 0.28
Real Estate 6.50% 6.00% -0.50% 0.28
Emerging Int'i Equities ©.75% 9.50% ~0.25% 0.28
IG Corp Credit 3.75% 3.75% - 0.27
Emerging Int'l Sm Cap Equities 10.00% 16.00% - 0.27
Int'l Equities 7.25% 7.25% 0.26
Int't Sm Cap Equities 7.50% 7 50% - 0.26
High-Yield Eonds 5.25%% 4.75% -0.50% 0.23
Large Cap Equities 6.00% 5.75% ~0.25% 0.23
smeali/Mid Cap Eguities 6.25% 6.00% -0.25% 0.2
TIPS 2.50% 3.00% .50% 0.19
Core Bonds* 2.45% 2.585% 0. 19% 0.15
MBS 2.00% 2.25% C.25% 0.07
iJS Treasuries 1.75% 2.C0% 0,25% 0.03
Cash 1.50% 1.75% 0.25% 0

Global Bonde {Hedged) 1.09% 1.09% - 3,13

* Lssurnptior: based on market wveigited blend of relative sub-components.

*# Ajterpativa Marketanle Investments is a calculated blend of 40% Equity, 0% Credit, 202 Macro-reiated strategies.

~#% All asset clesses are US, unless labeled otherwise (Int'l and Giobal), except absolute returr, real assets, risk parity, private equity and real
estate which are global.
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Asset Class Building Blocks Summary

* Global Equity Building Blocks
- Inflation: Representis globa! inflation expectation over forecast period
- Reat Fairnings Growth: Reprasents assumpticn for real growth for each market
- Profii Margin Adjustment: Return due te shift of profit margins to forecast value
- Dividend Yieid: Represents dividand yield expectation over ferecast period
- VYaluation: Return due to shift of current price/earnings ratio to forecast vaiue

« Commodities Building Blocks
- VYaluation: Return from commodity spot price reverting to long term real average
~ Roli yield: Average annual vieid to roll futures contract over forecast period
- Cash: Expected US cash rate over forecast period

* Fixed Income Buiiding Blocks
- Sgvereign Yield: Average expected government bond yield over forecast period
- Sovereign Price Change: Expected price change dus te changes in interest rates
- Roll Dewn: Expected price change due tc ageing of a bond along the yield curve
- Lredit Spread: Average expected credit spread over forecast period
- Spread Price Change: Return due to shift of current credit spread to forecast value
- Credit Deterioration: Return from credit downgrade and default over forecast pericd
- Real Yield: Average expected goverriment reai yvield over forecast period (TIPS)
- Real Yield Price Change: Expected price change due teo changes in real rates
~ Inflation Expectation: Expected inflation accrual over the forecast period (TIPS)

¢ Private Markets Building Blocks
- Iliquidity Premium: Return asscciated with iliiguidity factor specific te asset class
— Reiative Valuation Adjusiment: Qualitative adjustment reflecting asset ciass views
- Public Market Return: Return associated with equivaient public market beta
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US Treasury Spot and Forward Curves are the Backdrop for Lower Bond Returns
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« 10 year bond vield is excellent predictor of 5-7 year holding period
returns

« 10 year bond yields are at historic lows, anchoring expected returns
at a low level by an historic standard
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Assumption Development - Core Bonds
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Assumption Development - Global Equities

) o I
iSources of Expected Return|

LT % Y1 1 &
Frmsiging Markets

Trailing P/E 20.6 316 iss% 14.3
Profit Margin 9.5% 4 2% 6.2% 8.0%

Dividend Yield 2.1% 1.7% 3.3% 2.5%
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Assumption Development - Private Credit
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Private debt assumption reflacts 50% direct lending, 25% mezzanine, 2
vield bonds and 50% bank loeans,

narket equivalent defined as blend of 50% higi
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Assumption Development - Private Equity

1Sources of Expected Return
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Source: S&P Cepital I3 LCD Source: Pregin
1 Lower return expectation for

private equity driven by:
Lower public market return expectation

Broad increase in private commitments
crowding the marketplace

Reiatively high purchase price multiples

Private equity assumption reflects 40% buyout, 25% growth equity, 20% secondaries, 15% venture Public marker squivaient defined as blend of

70% US small/mid cap equities and-30% non-US developed market equities.
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Assumption Development - Real Estate and REITs
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Sources of Expected Return| - Core real estate expected return
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Despite a lower return assumption, resal
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2017 30-Year Return Forecasts

Asset Class e 086 o 2017 2017-2016

Cash i 3.00% 3.00%
Treasuries 3.25% 3.509% 0.25%
I Corp Credit 5.00% 5.00%
MBS (US) 3.50% 3.50%
Core Bonds* 3.89% 4.030% 0.11%
TIPS (US) 4.00% 3.75% -3.25%
High-Yield Bonds 5.75% 5.75%
Giobal Bonds (Unhedged) 2.75% 2.75%
Gioba! Bonds (Hedged) 2.87% 2.87%
Absolute Return Fixed Income™ 4.41% 4.51% 0.10%
Emerging Market Debt (Local) 6.50% 6.50%
Large Cap Equities 7.50% 7.50%
Zmail/Mid Cap Equities 7.75% 7.75%
Int'l Eqiunties (Unhedged) 8.00% 7.75% -3.25%
Emerging Int'i Equities 9.50% 9.50%
Private Equity 9.50% 9.50%
Private Credit 8.00% 8.00%
Reai Assetls 7.37% 7.27% 3. 10%
Real Estate 6.50% 6.50%
Aiternative Markstabie Investments 6.50% 5.47% -3.03%
GTAAF 6.78% 6.71% -0.07%

# Assamptian Lased on maret weighted bizng of reiat.ve sub-components.

= Alernative Marketable Investments is a calcutated blend of 40% Equity, 40% Credit. 20% Macro-reiated strategies.

*x* Al asset classes are US, uniess labeled otherwise (Int'l and Global), except absolute return, real assets, risk parity, private equ:ty. and rea!
estate which are global

NEPC, LLC 34



201? Volatility Forecasts

chnsetiClone b ol ot b RRE e S 2017 2017-2016

Cash 1.00% 1.00%
Treasuries 5.50% 5.50%
IG Corp Credit 7.50% 7.50%
MBS 7.00% 7.00%
Core Bonds™ 6.03% 6.03%
TIPS 6.50% 6.50%
High-Yield Bonds 13.060% 13.00%
Giobal Bonds (Unhedged) 8.50% 8.50%
Giobal Bonds (Hedaed) 5.00% 5.00%
Absolute Returr Fixed Income*” 4.81% 4.13% -(3.68%
Emeraing Market Debt (Local) 15.00% 15.00%
lLarge Cap Equities 17.50% 17.50%
Small/Mid Cap Equities 21.00% 21.50%
int't Equities {Unhadged) 21.90% 21.00%
Emerging int'l Equities 27.00% 28.00% 1.00%
Private Equity*** 23.00% 23.00%
Private Credit**¥ 8.00% 5.00%
Real Assets 16.40% 16.92% 0.52%
Real Estate 15.00% 15.00%
Alternative Marketable Investments** 5.00% 8.74% (1. 26%

# Assumption based on markst weighted blend of reiative sub-components.,

#% Alternative Marketable Tnvesivrents is a caiculated blend of 40% Equity, 40% Credit, 20% Maic-rates strategies.

**5\/ofatility adjusted to reflect smoothing methodoiogy,

#xrsAfl agset classes are US, unless lsbeled ctherwise (Int’'t and Global}, except absolute return, real assets, risk parity. private equity anrd real
estate which are global.
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NEPC Assumptions vs. Actual Results




NEPC’s Asset Class Assumptions

NEPC’s return assumptions are 5-7 year forward looking assumptions
-~ At its core, we assume the riskier an asset, the higher its expected return over time
-~ However, probability implies this does not hold in ail market periods

« We have anaiyzed our annual 5-7 year assumptions versus the actual
6 year returns starting in that same year
— Periods after 2012 do not reflect a cemplete 6 year return comparison

 Return expectations are simply a baseline - one possible path of
future market resuilts

- A 1 standard deviation range of return outcomes is well within the band of expected
outcomes

 Market periods following the 2008 Financial Crisis have been
characterized by the heavy influence of central banks
— The impact has been 1o distort return outcomes reiative to projections of fundamentai
asset class models
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Core Bonds Forecast Accuracy is High
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High Yield Bond Forecast Accuracy is Directionally Accurate
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US$ Equity Assumptions Failed to Fully Incorporate Central Bank’s Influence on Valuations
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US Large Cap Equity

20411 Expected Return 7.530% Actual Return P2 AFSh

2010 Expected Return 7.75% Actual Return 12.98%
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2008 Expacted Return 8.50% Actual Return 6.24%
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Private Equity Assumption Slightly Underperformed Actual 6 Year Return
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Asset Class Glossary

 Global Public Equity
- U.5. Equity
» Inciudes both large cap equities, small/mid cap equities, and convertible bonds
- Internationa! Developed Equity
* Includes both international developed equities and international developed simall cap
equities

- Emerging Markets Equitigs
¢ Includes both emerging rnarkets equities and emerging markets smalii cap equities
* Private Equity
« Credit/Private Debt
- Public Credit
» Includes investment grade corporate bonds, high-vyield bonds, emerging market debt and
asset-backed securities

— Private Debt
= Includes distressed lending, direct lending, and structured credit

e Treasuries
* Core Fixed Income
- Includes treasuries, invastment grade bonds, and mortgage-backed sacurities
TIPS (Treasury Infiation Protected Securities)
* Private Real Assets
- Includes real estate and other private real assets (enargy/infrastructure)

+ Alternative Marketable Investments
- Inciudes absolute return strategies
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