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Today’s Sessions| Background

= Why Discuss Benchmarks

* |dentified as a priority in recent Asset Liability
Management (ALM) process

 Recently adopted Investment and Pension Beliefs

* Preparations for 2017-18 ALM process
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Today’s Session Objectives

== (bjectives for Today —

* Discuss concept of portfolio priorities — Our Beliefs
and portfolio construction

 Refresh our knowledge base — Benchmarks are
critical tools with serious implications for CalPERS

 Prepare for next ALM — Shape work over the next
three to five years
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From December 2014 Our Starting Point

1. Benchmark selection should be top-down,
conditioned by CalPERS’ Investment and Pension
Beliefs and chosen portfolio priorities

2. Portfolio priorities will transmit Beliefs into portfolio
construction

3. Benchmarks should be tailored to the purpose at
hand

Investment Office
Asset Allocation/Risk Management
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Benchmark Selection| Reframe

Shouldn’t we consider what we want the

Total Fund to accomplish first?

Should we adopt a
lower duration
benchmark for fixed

income?
J

Should we adopt a
minimum volatility
benchmark for
public equities?

Should we adopt a
public equity
benchmark plus 3%
for private equity?

. CalPERS
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Benchmarks Selection | Impacts for 2017 ALM

Total Fund

Beliefs Portfolio Priorities :
Perspectives

Asset Class
Benchmarks

ALM + Factor
Process  Analysis
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Benchmarks| Asset Allocation Process

Benchmarks reflect Benchmarks reflect
asset class objectives Total Fund objectives

Secondary considerations used to  Portfolio priorities drive development
evaluate potential policy portfolios  and evaluation of policy portfolios

Benchmarks are focused to

Accept general market benchmarks CalPERS' requirements
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Portfolio Priorities | Defined

mm | ne goals and objectives that are:

« Specific to CalPERS, and

 Which are implementable and should influence
portfolio construction

Investment Office
Asset Allocation/Risk Management

. CalPERS

10



=

Portfolio Construction | Reflects Our Priorities
CalPERS’ Investment

and Pension Beliefs

‘-) Portfolio Priorities
&)

Benchmarks

— Reflect priorities
— ASSsess success

Actual Portfolio
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Why Are Portfolio Priorities Important?

1. Focus attention on the overall mission
 Investment Belief 2 — Long Time Horizon

2. Provide clear basis for portfolio trade-off considerations (e.qg.,
appreciation vs. income)
 Investment Belief 9 — Multi-faceted Risk

3. Align Investment Staff activities
 Investment Belief 5 — Accountability

4. Define asset allocation strategic levers
 Investment Belief 6 — Strategic Allocation
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llustration| Trade-offs

Loss Aversion vs. Return Requirements

Being Different vs. Conventional Wisdom

Long Time Horizons vs. Short Time Horizons
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Questions / Comments?

. CalPERS
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Potential Portfolio Priorities|

1. Protect Funded Ratio

CalPERS’ Funded Ratio Over Time!

2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014
Est.

105% 8/% 80% 86% 90% 93% 101% 89% 61% 65% 74% T70% T70% /7%

Investment Office 1 Sources: CalPERS Comprehensive Annual Financial Reports, CalPERS “Facts At a
Asset Allocation/Risk Management Glance” (accessed December 2014), and CalPERS Actuarial Office 15

. CalPERS




Potential Portfolio Priorities]

2. Stabilize Contribution Rates

Employer Contribution Rate Change
FY1993-2011

8.0%
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-2.0%

-4.0%

-6.0%

1993|1994(1995| 1996|1997 1998| 1999|2000| 2001|2002 2003 2004|2005/ 2006 2007|2008/ 2009|2010/ 2011

Investment Office Source: CalPERS Comprehensive Annual Financial Reports (PERF)
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Potential Portfolio Priorities|

3. Ensure Sufficient Cash on Hand to Pay Benefits

I L
SBillions 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

Fiscal Year
Non-Investment -S3.1
Cash Flow 3

-$3.8 -54.6 -$5.3 -$6.7 -$7.5 -S8.4 -$9.3  -510.3 -$11.2

. ! Source: CalPERS Comprehensive Annual Financial Reports and
Investment Office
Wé_ CalPERS | Asset Allocation/Risk Management 2 Source: Investment Office Asset Allocation 17

3 Total contributions less beneficiary payments and other expenses



Potential Portfolio Priorities|

4. Achieve Long-term Returns

The CalPERS Pension Buck

CAPERS moome ower the last 20 ey (e of June 2004) demonsrates that seey
diotlar spent on public employee pensions oomes from the following sources

67¢

CalPERS |myestment
BT g
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Potential Portfolio Priorities]

In order to be implementable, there must be a small number
of specific priorities that support our fiduciary considerations

Protect Funded Ratio

Stabilize Contribution Rates

Ensure Sufficient Cash on Hand to Pay Benefits
Achieve Long-term Returns

>~ w o
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Intersections| Investment Beliefs and Potential Portfolio Priorities

Potential Portfolio Priorities

Protect Contribution Cash on Hand for  Achieve Long-
Funded Ratio Rates Benefit Payments  term Returns

Statements

Liabilities
- Long Time Horizon
- Stakeholders
- Three Forms of Capital
Accountability
n Strategic Allocation
- Risk Reward
n Costs Matter
n Multi-faceted Risk

- Resources / Process

20



Intersections| Pension Beliefs and Potential Portfolio Priorities

Potential Portfolio Priorities

Pension Belief Stabilize Ensure Sufficient

Statements Protect Funded Contribution Cash for Benefit ~ Achieve Long-
Ratio Rates Payments term Returns
Employer/ Employee Needs
Plan Design
Retirement Preparation
DB Component/
Professional/ Pooled
Funding Policy Application
Deferred Compensation/
Shared Responsibility
7 Precedence to Fiduciary
Duty
“ Accountability
“ Risk Management
- Innovative Education
Advocate

21



Potential Portfolio Priorities Key Considerations

1. Market capacity
2. Transparency
3. Willingness to be different
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Potential Portfolio Priorities| Implementation

e Focus on 2017 ALM cycle

 Refine asset class roles

 Develop infrastructure to measure and monitor
 Begin with more impactful exposures

 Ongoing communication
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Questions / Comments?

. CalPERS
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Appendix

. CalPERS
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Funded Ratio

CalPERS Assets and Actuarial Liabilities !
FY1997-2014
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! Sources: CalPERS Comprehensive Annual Financial Reports and CalPERS Actuarial

Office
2 Estimated for 2014
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Contribution Rate History| PERF

Employer Contribution Rate!
FY1992- 2014

FY92 FY93 FY94 FY95 FY96 FY97 FY98 FY99 FYOO FYO1 FYO02 FYO3 FY04 FYO5 FYO6 FYO7 FYO8 FYO9 FY10 FY1l FY12 FY13 FY14

Investment Office lSogrces: CalPERS Comprehensive Annual Financial Reports and CalPERS Actuarial
Asset Allocation/Risk Management Office 27
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Return History for Total Fund and Global Equity

—Total Fund (%) —Global Equity (%)

35
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-35
FY 89 FY 92 FY 95 FY 98 FY 01 FY 04 FY 07 FY 10 FY 13

Investment Office Data Source: State Street (6/30/1989 - 6/30/2014)

Asset Allocation/Risk Management

. CalPERS




MARKET
INSIGHTS

Stock Market Since 1900

S&P Composite Index

Log Scale

1,000 -

300 -

100 -

40 -

1937 — 1948

1900 — 1924
10 -

2000 — present

1966 — 1974

T T T T T
‘00 10 20 ‘30 ‘40 50 '60
Source: Robert Shiller, FactSet, J.P. Morgan Asset Management.

Data shown in log scale to best llustrate long-term index pattermns.
Past performance is not indicative of future retums. Chart is for illustrative purposes only.

Guide to the Markets — U5,
Data are as of 12/31/14.

J.PMorgan

Asset Management

Investment Office
Asset Allocation/Risk Management

. CalPERS

Source: JP Morgan Asset Management — Guide to the
Markets 1Q 2015 29



MARKET Annual Returns and Intra-year Declines

S&P 500 Intra-year Declines vs. Calendar Year Returns
Despite average intra-year drops of 14.2%, annual returns positive in 27 of 35 years™

40% 1 2014
34

30% -

20%
14

10%

o 8

20% .47 L, AT .

-50% *

-60% -
‘80 ‘82 ‘84 '86 ‘88 a0 ‘92 "o4 '096 ‘98 '00 ‘02 ‘04 '06 ‘08 10 12 14
Source: Standard & Poor’s, FactSet, J P. Morgan Asset Management.

Returns are based on price index only and do not include dividends. Intra-year drops refers to the largest market drops from a peak to a trough during

the year. For illustrative purposes only. *Returns shown are calendar year returns from 1980 to 2014.
Gude o the Markets._ US. J.PMorgan
Data are as of 12/31/14. Asset Management

Investment Office Source: JP Morgan Asset Management — Guide to the
Wé_ CaIPERS Asset Allocation/Risk Management Markets 1Q 2015 30



MARKET

e Equity Correlations and Volatility
Large Cap Stocks Sovereign Debt
Correlations Among Stocks Crisis
T0% - Great Depression / Lehman
oo | World War Il 1987 Crash Bankruptcy o |
50% - r ,ll‘ Cuban Missile Crisis OPEC Oil “
40% - a o Crisis Tech Bust & 9/11

Ny VL Y YTINY (P h

T | ' [ r Ayl ‘ot v i Gy f | W i~ || et
20% T ' VWUV VGl ™M 1
Sep. 2014: 32.5%

10% - Average: 26.9%
26 32 38 44 50 ‘56 ‘62 Ga T4 80 ‘86 o2 'ag ‘04 “10
Daily Volatility of DJIA
- 53: ty Volatility Measure ‘08 Peak Average Latest B
’ DJIA (Left) 3.30% 0.71% 0.58% [
3 0% VIX (Right) 80.9 20.0 19.2 |
DJIA veol. shown
2.5%; in 3-month b=
moving average
2. 0% “ <
J 45
1.5% I
r30
1.0
0.5% : W il v W15
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Source: (Top) Empirical Research Partners LLC, Standard & Poor's, J.P. Morgan Asset Management. Capitalization weighted correlation of top 750 stocks by market
capitalization, daily returns, 1926 — Sep. 1, 2014. (Bottom) CBOE, Dow Jones, J.P. Morgan Asset Management. DJIA volatility are represented as three-month moving
averages of the daily absolute percentage change in the Dow Jones Industrial Average.

Charts shown for illustrative purposes only. Guide to the Markets — U.5. J_R Morgan
[w

Data are as of 12/31/14.
Asset Management

Investment Office Source: JP Morgan Asset Management — Guide to the
Wé_ CaIPERS Asset Allocation/Risk Management Markets 1Q 2015 31



MARKET :
P Inflation

CPI and Core CPI

' . CPI Weightin
12 th Ch
% change vs. prior year, seasonally adjusted Components cPI -mon ange
15% 50-yr. Avg. Nov. 2014 Food & Bew. 14.1% 3.2%
Headline CPI 4.2% 1.3%
Housi 32.3% 3.0%
Core CPI 4.1% 1.7% ousing © °
129 | Headline PCE 3.6% 1.2% Apparel 3.5% -0.3%
Core PCE 3.5% 1.4%
Transportation 5.6% 1.8%
9o | Medical Care 5.8% 2.3%
Recreation 2.0% -2.8%
6% Edu. & Comm. 0.6% 4.0%
Other 1.6% 1.5%
3% | Headline CPI 100.0% 1.3%
Less:
0% Energy 8.9% -4 8%
V Food 14 1% 3.2%
39, i : : : : : : : i Core CPI 77.1% 1.7%
'G5 70 75 80 ‘85 ‘a0 05 00 N5 "0

Source: BLS, FactSet, J.P. Morgan Asset Management.

CPl used is CPI-U and values shown are % change vs. one year ago and reflect November 2014 CPl data. CPIl component weights are as of November 2014.
Core CPl is defined as CPI excluding food and energy prices. The Personal Consumption Expenditure (PCE) deflator employs an
evelving chain-weighted basket of consumer expenditures instead of the fixed weight basket used in CPI calculations. J_ P Morgan

Guide to the Markets — U.S. Data are as of 12/31/14. Asset Management

Investment Office Source: JP Morgan Asset Management — Guide to the
M_ CaIPERS Asset Allocation/Risk Management Markets 1Q 2015 32



MARKET .
INSIGHTS Interest Rates and Inflation

Nominal and Real 10-year Treasury Yields

Ann. Real Return -2.0% 3.5% Ann. Real Return 6.6% 8.6%

5% T T T T T T T T T T T 1
‘60 ‘65 70 75 80 ‘85 ‘090 ‘95 ‘00 ‘05 10 15

Source: Federal Reserve, BLS, J.P. Morgan Asset Management.
Real 10-year Treasury yields are calculated as the daily Treasury yield less year-over-year core CPl inflation for that month except for December 2014,
where real yields are calculated by subtracting out November 2014 year-over-year core inflation. All returmns above reflect annualized total returns, which

20%
Average
Sep. 30, 1981: (1958 — 2014) 12/31/14
15.84% Nominal Yields 6.30% 217%
Real Yields 2.50% 0.46%
15% - Inflation 3.80% 1.71%
1
1
1
1
10% - Nominal 10-year i
Treasury Yield 1
[4}] 1
£ ;
3 :
[&] 1 o
= : Dec. 31, 2014: 2.17%
- 5% l
@
28
— - Real 10-year
: Treasury Yield
0% 4 1 E e
Rising Rate Corp. Bonds S&P 500 1 Falling Rate Corp. Bonds S&P 500 Dec. 31, 2014: 0.46%
1958-1981 3.0% 8.6% - 1982-2014 9.6% 11.7%
Ann. Inflation 5.0% 5.0% I Ann. Inflation 3.0% 3.0%
1
1

include reinvestment of dividends. Corporate bond returns are based on a composite index of investment grade bond performance.
J.PMorgan

Investment Office Source: JP Morgan Asset Management — Guide to the
Wé_ CaIPERS Asset Allocation/Risk Management Markets 1Q 2015 33
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