Commonwealth of Pennsylvania
Public School Employees’ Retirement System

DATE: August 19, 2016

SUBJECT: Proposed Revisions to Investment Policy Statement, Objectives, and
Guidelines

TO: Members of the Board

FROM: James H. Grossman, Jr., CPA, CFA /’%
Chief Investment Officer

At the September Board meeting, we will recommend that the Board adopt the following
changes to Exhibits B, C, D, and E of the Investment Policy Statement, Objectives and
Guidelines (IPS) in conjuction with staff and Aon Hewitt's recommendations for the asset
allocation. While the asset/liability study supported that the existing allocation is efficient,
enhancements to the Current and Long-Term Allocation Targets are being recommended.
Below are descriptions of the material changes being recommended.

Exhibit B — Long-Term Target Allocation

Recommend the following enhancement to the Long-Term Target Allocation,
previously calied the 10-Year Target Allocation (if an asset class is not shown, it
means no changes to the target are being recommended):

Old Target New Target Change |
Publicly-traded Global Equity 22.5% 20.0% (2.5%)
Investment Grade 8.5% 11.0% 2.5%
Credit Related 8.0% 10.0% 2.0%
Inflation Protection 12.0% 15.0% 3.0%
Infrastructure 5.0% 8.0% 3.0%
Real Estate 12.0% 10.0% (2.0%)
Leverage (14.0%) (20.0%)}) (6.0%)*

* represents an increase in leverage

The old target represents the 10-Year Target Allocation as approved by the Board
last year. The proposed changes have the effect of slightly increasing the expected
return over the next 30 years by 7 bps (from 7.08% to 7.15%) while slightly
increasing the risk by 13 bps (from 11.01% to 11.14%) from the old target. The
changes to the Long-Term Target Allocation achieves the goal of both increasing the
expected return while at the same time increasing the diversification of the Fund.

In addition to the target allocation changes, staff also revised the Policy Ranges
accordingly. The one material change to the policy ranges was in Net Leverage




where the low end of the range was increased to 10.0% from 0.0% and the high end
of the range was increased from (22.0%) to (30.0%). The low end of the range was
adjusted to provide flexibility in raising cash/reducing overall risk exposure. The high
end was adjusted due to the higher target Net Leverage as well as to provide
additional flexibility, expecially as it relates to the Opportunity Allocation.

Exhibit C — Current Target Allocation

Staff would like to migrate to the new Long-Term Target Allocation in a measured
and prudent way. Movement to the Long-Term Target Allocation will take place in
more than one step. The first step is taken with the adoption of the revised Current
Target Allocation. Staff and Aon recommend the following enhancement to the
Current Target Allocation effective October 1, 2016:

Old Target New Target Change
Publicly-traded Global Equity 22.5% 19.0% (3.5%)
Private Markets 15.0% 16.0% 1.0%
Investment Grade 8.5% 9.0% 0.5%
Credit Related 8.0% 9.0% 1.0%
Inflation Protection 12.0% 15.0% 3.0%
Infrastructure 5.0% 6.0% 1.0%
Leverage (14.0%) (17.0%) (3.0%)"

* represents an increase in leverage
Comments on some of the changes follow:

e Decrease Publicly-traded Global Equity by 3.5% to 19.0% since the
proposed total equity exposure is 35.0% and currently there is 16.0% in
private equity exposure, the difference of 19.0% is in Publicly-traded Global
Equity.

» Increase Private Market Equity Exposure by 1.0% to 16.0% since our
current exposure is 16.0%; expect the allocation to fall over time to the
Long-Term Target Allocation as the Fund receives net distributions from the
program;

o Increase Credit Related fixed income by 1.0% to 9.0% accomplished by
increasing high yield debt from 6.0% to 8.0% and decreasing emerging
market debt from 2.0% to 1.0%;

¢ Increase Inflation Protection fixed income (TIPS) by 3.0% to 15.0% to
increase the Fund's diversification into assets positively impacted by
increasing inflation;

» Increase Infrastructure by 1.0% to 6.0%; the increase will be accomplished
through investing in infrastructure other than Master Limited Parinerships
(MLPs). Note that MLPs would be moved into the broader asset class of
Infrastructure with adoption of the recommended allocation; and

¢ Increase Leverage from 14.0% to 17.0% (leverage net of cash increases
from 11.0% to 14.0%).




The proposed changes have the effect of slightly increasing the expected return by 2
bps (7.08% to 7.10%) while slightly decreasing risk by 11 bps (11.01% to 10.90%)
from the old target.

In addition to the target allocation changes, staff also revised the Policy Ranges
accordingly. The one material change to the policy ranges was in Net Leverage
where the low end of the range was increased to 10.0% from 0.0% and the high end
of the range was increased from (22.0%) to (28.0%). The low end of the range was
adjusted to provide flexibility in raising cash/reducing overall risk exposure. The high
end was adjusted due to the higher target Net Leverage as well as to provide
additional flexibility, expecially as it relates to the Opportunity Allocation. A minor
adjustment was made to the Absolute Return Policy Range of decreasing the
minimum by 1.0% to 5.0% and increasing the maximum by 1.0% to 15.0%.

Exhibit D — Policy Index

The Policy Index weights were adjusted in accordance with the recommendations
presented by Aon Hewitt in their presentation to the Board and are consistent with
the recommended changes to Exhibit C. Only the Policy Weights were changed, not
the Policy Indexes.

Exhibit E — Public Market Investment Manager Target Ranges

Recommend numerous changes to Target Capital Ranges as a Percentage of the
Total Fund to primarily aliow for increased internal management in various asset
classes as follow:

¢ Increase the maximum in Internally Managed S&P 400 Index from 2.5% to
5.0%,;

¢ Increase the maximum in Internally Managed S&P 600 Index from 2.5% to
5.0%;

e Increase the maximum in Internally Managed U.S. Long Treasuries from
1.0% to 3.0%,;

¢ Increase the maximum in Internally Managed U.S. TIPS from 8.0% to 20.0%;

e Increase the maximum in Internally Managed U.S. Master Limited Partnership
Index from 4.0% 10 5.0%;

e Increase the maximum in Internally Managed Infrastructure Index Portfolio
from 2.0% to 5.0%;

« Increase the maximum in Internally Managed Risk Parity Portfolio from 5.0%
to 15.0%; and

e Increase the maximum in Internally Managed LIBOR-Plus Short-Term
Investment Pool from 8.0% to 10.0%.

Also recommend additional changes related to exteral managers as follows:

¢ Increase the maximum in U.S. and Non-U.S. TIPS from 6.0% to 8.0% due to
an increase in the overall TIPS allocation from 12.0% to 15.0%;

o Increase the maximum in Externally Managed Short Duration Non-Agency
RMBS Portfolios from 1.0% to 2.0% to provide additional flexibility shouid




opportunities to generate additional excess returns (alpha) present
themselves in the future; and

Blacklined and clean copies to each guideline have been included in the package for your
review.

If you have any guestions or comments, please contact me at 717-720-4703.




Exhibit B — Long-Term Target Allocation

The Long-Term Target Allocation shown below represents the long-term sirategic allocation that is
intended to be achieved over a period beyond the nexi year. In addition to maintaining an attractive
risk-adjusted return profile, it takes into consideration the liquidity needs of PSERS, particularly reiative
to the current allocation to illiquid asset classes, which typically cannot be changed prudently in the
short term. The Current Target Allocation (Exhibit C) represents the target allocation against which the
PSERS portfolio will be managed commencing October 1, 2016. For the purposes of performance
reporting and measurement, the focus is on the Current Target Allocation. Staff and the Investment
Consultant reexamine the Current Target Allocation on an annual basis and present to the Board
recommended changes, as needed, based on changing liquidity circumstances and opportunities in the
marketplace.

Long-Term
Target Policy Range
Allocation Low High
Equity Exposure
Publicly-traded Global Equity 20.00%
Private Markets 15.00%
Total Equity Exposure 35.00%] | 25.00% 45.00%
Fixed Income Exposure
Investment Grade 11.00%
Credit-Related 10.00%
Inflation Protected 15.00%
Total Fixed Income Exposure 36.00%| I 26.00% 46.00%
Real Asset Exposure
Infrastructure 8.00%
Commodities 8.00%
Real Estate 10.00%
Total Real Asset Exposure 26.00% 16.00% 36.00%
Risk Parity 10.00% 5.00% 15.00%
Absolute Return 10.00% 5.00% 15.00%
Opportunity Allocation’ 0.00% 0.00% 5.00%
Net Leverage
Cash 3.00%
Leverage (20.00%)
Net Leverage | (17.00%) | 10.00%) (30.00%)
TOTAL 100.00%

The Policy Ranges for the Targst Allocation represent rebalancing triggers and tactical allocation constraints around the target
allocations,

For purposes of this analysis, cash and cash equivalents held in each Investment Manager's portfolio will be considered fully
invested based on that advisor's objectives {i.e. cash in an equity Investment Manager's account will be considered as part of
the Publicly-traded Global Equity in the table above). For classification purposes, cash equivalents inciude fixed income
secunhes maturing in less than one year.

'The Opportunity Allocation is reserved for attractive or innovative strategies that may not fit into the Current or Long-Term
Target Allocation but offer a compelling return enhancement andfor diversification benefit (risk reduction). Funding for these
investments may come from any other part of the asset allocation, including leverage.
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Exhibit C - Current Target Allocation

The current iong-term, top-down Target Allocation of the Board, based on the market value of the
System’s assets as of October 1, 2016, subject to the provisions discussed below:

Current
Cash Target Policy Range
Markets Leverage | Allocation Low High
Equity Exposure
Publicly-traded Global Equity 19.00% 19.00%
Private Markets 16.00% 16.00%
Total Equity Exposure 35.00% 0.00% 35.00%| 25.00% 45.00%
Fixed Income Exposure
Investment Grade 6.00% 3.00% 9.00%
Credit-Related 9.00% 9.00%
[nflation Protected 7.00% 8.00% 15.00%
Total Fixed Income Exposure| 22.50% 10.50% 33.00%j| 23.00% 43.00%
Real Asset Exposure
Infrastructure 5.50% 0.50% 6.00%
Commodities 4.00% 4.00% 8.00%
Real Estate 11.50% 0.50% 12.00%
Total Real Asset Exposure 21.00% 5.00% 26.00%| 16.00% 36.00%
Risk Parity 9.00% 1.00% 10.00%|| 5.00% 15.00%
Absolute Return 10.00% 10.00% 5.00% 15.00%
Opportunity Allocation’ 0.00% 0.00% 0.00% 5.00%
Net Leverage
Cash 3.00% 3.00%
Financing Cost of Leverage (17.00%) {17.00%)
Net Leverage 3.00%  (17.00%)  (14.00%)] 10.00%  (28.00%)
TOTAL 100.00% 0.00% 100.00%

Cash markets represent investments which are fully-funded by cash. Leverage represents economic exposures obtained
generally through derivative exposure, other forms of financing, or leveraged funds. For example, exposure te Gold can be
obtained with very little cash through the swap market.

The porifolio will be managed against the Current Target Allocation shown in the table above. The use of leverage within asset
classes as shown reflects how leverage is currently deployed within the PSERS portfolio. |t is not intended to be a target
leverage allocation. Staff continually monitors the marketplace for opportunities to improve portfolio efficiency. Leverage may
be deployed across any asset class in the portfolio where it is prudent to do so, based on efficient use of leverage within the
constraints of the Policy Range and maximum net leverage permissible under this Policy.

The Policy Ranges for the Asset Allocation represent rebalancing triggers and tactical allocaiion constraints around the target
allocations.

For purposes of this analysis, cash and cash equivalents held in each Investment Manager’s portfolio will be considered fully
invested based on that advisor's objectives (i.e. cash in an equity Investment Manager's account will be considered as part of
the Publicly-traded Global Equity in the table above). For classification putposes, cash equivalents include fixed income
securities maturing in less than one year,

"The Opportunity Allocation is reserved for attraclive or innovative strategies that may not fit into the Current or Long-Term

Target Allocation but offer a compelling return enhancement and/or diversification benefit {risk reduction). Funding for these
investments may come from any other part of the asset allocation, including leverage.
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Exhibit D - Policy Index

The Board adopts the following weighted policy benchmarks to measure the performance of the
System beginning October 1, 2016, subject to footnotes 1 & 4:

Policy Weight
Equity Exposure
Publicly-traded Global Equity
MSCI USA IMI Gross Index 7.40%"
MSCI ACWI Ex USA IMI with Developed Market
Currencies (75% Hedged to USD) Index Net 11.10%
MSCI Emerging Markets Index Net 0.50%
Private Markets
Burgiss Median, one-quarter Iagged2 16.00% '
Total Equity Exposure 35.00%

Fixed Income Exposure
Investment Grade

Barclays Capital U.S. Aggregate Index 5.00%
Barclays Capital Global Aggregated GDP-
weighted Developed Market ex-U.S. (Hedged

to USD) Index 1.00%
Barclays Capital U.S. Aggregate Long Treasury
[ndex 3.00%

Credit-Related
Barclays Capital EM Local CGutrency —
Government - MV Weighted (Unhedged) - 10%
Country Cap Index 1.00%
Barclays Capital U.S. High Yield Index 8.00%
Inflation Protected
Barclays Capital World Government Inflation-

Linked Bond index (Hedged to USD) 15.00%
Total Fixed Income Exposure 33.00%
Real Asset Exposure
Infrastructure
S&P MLP Index 4.00%
FTSE Developed Core [nfrastructure 50/50
(Hedged to USD) index Net 2.00%
Commodities
Bloomberg Commodity Index 5.00%
Bloomberg Commodity Gold Subindex 3.00%
Real Estate
Private
NFI and Burgiss Median, one- quarter lagged® 11.00%"

Publicly-traded
FTSE EPRA/NAREIT Developed Index (Hedged
to USD) Net 1.00%*

Total Real Asset Exposure 26.00%




Risk Parity
Custom Benchmark® 10.00%
Absolute Return
3-Month LIBOR + 3.50% 10.00%
Net Leverage
Cash
Mertrill Lynch U.S. Treasury Bill 0 - 3 Months 3.00%
Financing Cost of Leverage®
3-Month LIBOR (17.00%)

Net Leverage (14.00%)

TOTAL 100.00%

! As the Private Markets allocation is funded {or distributions received) and/or the allocation increases/decreases due to the
total market value of the Fund changing, the Publicly-traded Global Equity policy weight {specifically, the combination of MSC!
USA IMI Gross Index and MSCI ACWI Ex USA M with Developed Market Currencies hedged to USD Index policy weights)
will be proportionately and conversely revised to reflect these changes using a 60-40 split between the ex. USA {(60%) and
USA (40%) indices. For example, if the allocation to Private Markets increases by 100 basis points due to a change in the
matrket value of the total Fund in the fourth quanter, then starting with the first quarter the policy weight will include this 100
basis points increase in the Private Markets benchmark and the Publicly-traded Global Equity policy weights will also be
proportionately reduced by 100 basis points. Adjustments to the Private Markets policy weight will be completed in 50 basis
point increments {adjustment will be made to the nearest 0.50%) on a quarterly basis.

2 The benchmark returns are calculated on a weighted vintage year (VY) basis using median VY returns obtained from Burgiss
that accounts for the timing of commitments made by the System.

3 pseERs weights each of the real estaie investment strategies actual net asset values of the System’s private real estate
investments quarterly to produce a customized, blended benchmark return. The NFI-ODCE (NCREIF Open-end Diversitied
Core Equity) is used for the core strategy whereas returns for value-added and opportunistic sirategies are calculated on a
weighted vintage year (VY) basis using median VY retums obtained from Burgiss that accounts for the timing of commitments
made by the System. This provides a single blended Real Estate policy benchmark return for the System.

* As the Private Real Estate allocation is funded {or distributions received) and/or the allocation increases/decreases due fo
the total market value of the Fund changing, the Publicly-traded Real Estate policy weight will be proportionately and
conversely revised to reflect these changes. For example, if the allocation to Private Real Estate increases by 100 basis
points due to a change in the market value of the total Fund in the fourth quarter, then starting with the first quarter the policy
weight will include this 100 basis points increase in the Private Real Eslate benchmark and the Publicly-traded Real Estate
policy weight will also be proportionately reduced by 100 basis points. Adjustments to the Private Real Estate policy weight
will be completed in 50 basis point increments {adjustment will be made to the nearest 0.50%) on a quarterly basis.

5 Custom benchmark is structure as follows: MSCI ACWI ($Net) (50%}); Barclays Capital U.S. Treasury Index (75%); Barclays

Capital World Infiafion Linked Bond Index Hedged (55%); Bloomberg Commodity Index (Total Return) (15%); Bloomberg Gold
Subindex (5%); and 3-Month LIBOR (-100%). )

6 Financing Cost of Leverage represents the amount of leverage embedded in the asset allocation. Financing may be
deployed across any asset class in the portfolio where it is prudent to do so, based on efficient use of leverage within the
constraints of the policy range and maximum net leverage permissible under this Policy.
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Exhibit E — Public Market Investment Manager Target Ranges

All allocations to individual Investment Manager portfolios shall be subject to the limits
established by the Board through the Current Target Allocation in Exhibit C. 10S is permitted
to manage the allocation of capital to each Investment Manager portfolio within the target
ranges to public market Investment Manager portfolios of the total fund noted below. The CIO
shall have discretion on the timing of reducing any Investment Manager portfolio exceeding the
maximum ranges approved below._However, the CIQO is not permitted to allocate additional
capital to those porifolios currently above the target ranges.

Target Capital Ranges
as a Percentage
of the Total Fund

Equity Portfolios:
Public Markets U.S. Equity Portfolios
Internally Managed S&P 500 Index
Internally Managed S&P 400 Index
Internally Managed S&P 600 Index
Internally Managed Synthetic Beta Replication’
Public Markets Non-U.S. Equity Portfolios
Internalty Managed MSCI ACW Index ex. U.S.

Internally Managed MSCI Worid Small Cap Index ex. U.S.

Internally Managed MSCI Emerging Markets Index
Non-U.S. Equity
Non-U.S. Small Cap Equity
Emerging Markets Equity
Internally Managed Synthetic Beta Replication’
Fixed Income Portfolios:
Investment Grade Portfolios
Internally Managed U.S. Core Fixed Income
U.S. Core Plus or Non-U.S. Developed Fixed Income
Internally Managed U.S. Long Treasuries0.0% - 3.0%
Internally Managed Synthetic Beta Replication'
Credit-Related Portfolios
Emerging Market Fixed Income
U.S. High Yield Fixed Income
Specialty Finance Debt Strategy
Multi-Sector Fixed Income Portfolios
Inflation Protected (TIPS) Portfolios
Internally Managed U.S. TIPS
U.S. and Non-U.S. TIPS
Internally Managed Synthetic Beta Replication’

0.0% - 20.0%
0.0% - 5.0%
0.0% - 5.0%
0.0% - 5.0%

0.0% - 15.0%
0.0% - 2.5%
0.0% - 2.5%
0.0% - 2.5%
0.0% - 1.0%
0.0% - 1.0%
0.0% - 5.0%

0.0% - 5.0%
0.0% - 3.0%

0.0% - 5.0%

0.0% - 1.5%
0.0% - 2.0%
0.0% - 1.0%
0.0% - 3.0%

0.0% - 20.0%
0.0% - 8.0%
0.0% - 2.0%

' The maximum amount of internally managed synthetic beta replication will be 11% of the total fund (excludes beta
synthetically replicated within the actively managed and indexed Separate Account portfolio).
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Target Capital Ranges
as a percentage
of the Total Fund

Real Asset Portfolios:
Infrastructure Portfolios

Externally Managed Enhanced and Full Discretion 0.0% - 2.0%
Internally Managed U.S. Master Limited Partnership Index 0.0% - 5.0%
[nternally Managed Infrastructure Index Portfolio 0.0% - 5.0%
Internally Managed Synthetic Beta Replication’ 0.0% - 2.0%

Commodities Portfolios
Externally Managed Full Discretion and Enhanced Index Commodity0.0% - 2.0%

Internally Managed Enhanced Commodities Index Portfolio 0.0% - 7.0%

Internally Managed Gold [ndex Portfolio 0.0% - 5.0%

Internally Managed Synthetic Beta Replication’ 0.0% - 2.0%

PTRES Portfolios

Externally Managed U.S., Non-U.S., and Global PTRES 0.0% - 1.0%

Internally Managed PTRES Index Portfolio 0.0% - 5.0%

Internally Managed Synthetic Beta Replication’ 0.0% - 2.0%
Risk Parity Portfolios:

Externally Managed Risk Parity Porifolios 0.0% - 4.0%

Internally Managed Risk Parity Portfolio 0.0% - 15.0%
Absolute Return Portfolios: 0.0% - 2.0%

Short Duration Fixed Income Portfolios:
Internaily Managed LIBOR-Plus Short-Term Investment

Pool 0.0% - 10.0%
Externally Managed LIBOR-Plus Short-Term Investment

Pool 0.0% - 5.0%
Externally Managed Short Duration Non-Agency RMBS

Portfolios 0.0% - 2.0%
Internally Managed Short-Term Investment Pool No limit

Foreign Currency Hedge Overlay:  Up to 100% of the Foreign Currency Exposure?

Public Markets In-House Co-Investment Program $100 million
¢ $15 million limit for each initial investment
e $10 million limit for follow-on investments

Internally Managed Synthetic Beta Replication represents market exposures in the various
asset classes achieved through Derivative exposures such as futures, options, swaps, etc.
IOS will synthetically achieve beta exposures to either assist in a transition from one actively
managed porifolio to another or to generate alpha. It excludes synthetic beta replication within
the actively managed and indexed Separate Account portfolios.

! The maximum amount of internally managed synthetic beta replication will be 11% of the total fund (excludes beta
synthetically replicated within the actively managed and indexed Separate Account portfolio}.

% The Total Fund {both public market and private market) foreign currency exposure may be hedged up to 100% back
to the U.S. dollar.
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Exhibit B — 10-YearLong-Teprm Target Allocation

The 30-yearLong-Term TFarget Allocalion shown below represents the long-lerm strategic allocation that
is intended to be achieved over that-a_period_beyond the next ysar. In addition lo maintaining an
atiractive risk-adjusted return profile, it takes into consideration the liquidity needs of PSERS,
paiticulatly relative to the current aliocation to illiquid asset classes, which lypically cannot be changed
prudently in the short term. The-Gurrent Target-Allocation{Exhibit-C)reprosents-thetargel-allosation
againsbwhich-the-PSERS podfolie-will-be—rranaged cemmencing-Osteber-2045n—-addilento
malntairing—an—atracive—risk-adjusted —relurn—profiler-the—18-Year—TargetAllocationtakes—inte
considerationthe curent-allocationto-lliguid-asset-classes-andrecognizesthat the-allocalion-e-these
assel-classes-cahnotbereduced prudently over the shork-letm—The Current Targel Allocation (Exhibit
C) represenis_the targel ailocalion against which the PSERS perliolio will be_managed commencing
October 1, 2016, For the purposes of performance reporting and measurement, the focus willbais on
the Current Target Allocalion. Staff and the Investment Consultant willrevisitreexaming the Current
Targel Allocation on an annual basis and previde-present 1o the Board with-recommended changes, as
needed, based on changing liquidity circumstances and opportunities in the marketplace.

10-¥Yearlong-
Term
Target Policy Range
Allocation Low High <=~ - { Formatted Table
Equity Exposure '
Publicly-traded Global Equity 22.5020.00%
Private Markets 15.00%
2502500
Total Equity Exposure 37:5035.00%, % 47.6045.00%,
Fixed Income Exposure
Investment Grade 8.5011.00%
Credit-Related 8:0010.00%
Inflation Protected 12.0015.00%
16:5026.00
Total Fixed Income Exposure 28:5036.00%,; % 38.5046.00%;
Real Asset Exposure
MasterLimiled-Parnershipsinirastructure 4.608.00%
infrastructure F+08%
Commeodities 8.00%
Real Estate $2:0810.00%
16.0016.00]
Total Real Asset Exposure 25:0026.00%| %) 38.00386.00%,
Risk Parity 10.00%,| 5.00%)| 156.00%!
Absolute Return 10.00%! 6.005.00%| $4.0015.00%
Opportunity Allocation' 0.00%, 0.00%) 5.00%)
Net Leverage : -
Cash 3.00%
{44:66%){20.00%
Leverage
{13.8086(17.00% (22.00%{30.00%]
Net Leverage } | ©:8010.00%)
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TOTAL 100.00%

The Pdlicy Ranges for the Target Allocatlon represent rebalancing triggers and tactical allocation censtraints around the target
allocations.

For purposes of this anatysis, cash and cash equivalents held in each Iavesiment Manager's porlictio will be considered fully
invested based on that advisor's objectives {l.e. cash in an equity Invesiment Manager's account will be considered as part of
the Publicly-traded Global Equity in the table above). For classification purposes, cash equivalents include fixed income
sacurities maturiag in [ess than one year.

"The Opportunity Allocation is reserved for attractive or innovative strategies that may not fit into the Current or $9-YearLong-
Term Yarget Allocation but ofter a compelling retum enhancement and/or diversification benefit {risk reduction). Funding for
these investments may come from any other part of the assst allocation, including leverage.
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Exhibit C - Current Target Allocation

The current long-term, top-down Target Allocation of the Board, based on the market value of the
System’s assets as of October 1, 20168, subject to the provisions discussed below:

A LA

Current
Cash Target Policy Range
Markets  Leverage | Allocation Low High - { Formatted Tabte
Equity Exposure
22.5019.0
Publicly-traded Global Equity 0% £2:5019.00%
15:0016.0 —-- { Formatted Table
Private Markets 0% 156:0016.00%
3750360 245025.0
Total Equity Exposure 0% 0.00%; 37.5038.00% 0% 47:5045.00%
Fixed Income Exposure
Investment Grade 6.00%  2503.00%| 8:508.00%
Credit-Refated 8:009.00% 8.009.00% <~ - - { Formatted Table
Inflation Protected 6:007.00%  &008.00%| +2:0015.00%
Total Fixed Income 20:0822.5| 18:5023.0
Exposure 0% 8.5010.50% 28.5033.00% 0% 38:5043.00%
Real Asset Exposure
MaslerLimiled 4.065%65.50
Pardnershipslnfrastnucture % 0.50%)| 4-0856.00% «- - - | Formatted: Right
Infrastrucivre +00% 1-00% R { Formatted Table
Commodities 4.00% 4.00%) 8.00% = - - { Formatted: Right
+2:0011.5
Real Estale 0-% 0.50% 12.00%,
2+0021.0, 45:0018.0
Total Real Asset Exposure 0%|  4:905.00% 26:0626.00% 0% 35-80836.00%,
Risk
Parity 8:508.00%|  $501.00%] 10,00%, 5.00%, 15.00%
6:605.00
Absolute Return 10.00%, 10.00%! %| $+4:-0015.00%)|
Opportunity Ailocation’ 0.00%| 0.00%)  0.00% 5.00%
Net Leverage
Cash 3.00% 3.00%
(400963 17.0| H-4:80%3(17.0| +- - - { Formatted Tabla
Financing Cost of Leverags 0% 0%
£44:00563(17.0 {41.00%}{14.0/ 6:6610,00{22:00%){28.0]
MNet Leverage 3.00% 0% 0%) %, 0%}
TOTAL 100.00% 0.00%| 100.00%)

Cash markets represent investments which are fully-funded by cash. Leverage reprasents economic exposures oblained
generally through derivative exposure, other forms of financing, or leveraged funds. For example, exposure to Gold can be

obtained with very litfle cash through the swap market.

The pontfolio will bs managed against the Current Target Allocation shown in the table abave. The use of leverage within asset
classas as showm reflects how leverage is currently deployed within the PSERS portfolio. it Is not intended to be a targat
leverage allocation. Staff continually monitars the marketplace for opportunities to Improva portfolio efficiency. Leverage may
be deployed across any asset ¢lass in the portfolic where itis prudent to do so, based on efficient use of leverage within the
constraints of the Policy Range and maximum net leverage permissible under this Policy.
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The Policy Ranges for the Asset Allocation represent rabalancing triggers and tactical aliocation consiraints around the target
allocations.

For purposes of this analysis, cash and cash equivalents hetd in each Investment Manager's portiolio will be considered fully
Invested based on thal advisor's objeclives (.e. cash in an equity [nvesiment Manager’s account will be considered as part of
tie Publicly-traded Glgbal Equity in the table above). For classification purposes, cash equivatents include fixed incoma
securities maturing in less than one year.

"The Opportunity Aliocalion Is reserved for attractive or innovative strategies that may not fit into the Current or 40-YearLong-

Term Target Allocation but offer a eompelling retum enhancement andlor diversification benefit {risk reduction). Funding for
these invesiments may come from any other part of the asset allocation, includiag leverage.
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Exhibit D — Policy Index

The Board adopts the following weighted policy benchmarks to measure the perdformance of the
| System beginning Apsl-October 1, 2016, subject to footnotes 1 & 4:

Equity Exposure
Publicly-traded Global Equity
| MSCI USA IMI Gross Index

MSC| ACWI £x USA [MI with Developed Market
| Currencies (75% Hedged to USD) Index Net

MSCI Emerging Markets Index Net
Private Markets
| Burgiss Median, one-quarter lagged®

Total Equity Exposure
Fixed Income Exposure
Investment Grade
Barclays Capital U.S. Aggregate Index
Barclays Capilal Global Aggregated GDP-
waighted Developed Market ex-U.S. (Hedged
to USD) Index
Barclays Capital U.S. Aggregate Long Treasury
| Index
Credit-Related
Barclays Capital EM Local Currency —
Government - MV Weighted (Unhedged) - 10%
| Country Cap Index

| Barclays Capilal U.S. High Yield Index
Inflation Protected

Barclays Capital Word Government Inflation-
Linked Bond Index {(Hedged to USD)

Total Fixed Income Exposure

Real Asset Exposure
Masterbimited Partnerships
——B&R ML rdex

Infrastructure
S&P MLP Index

_____FTSE Developed Core Infrastructure 50/50
{Hedged to USD) Index Net

Commodities
Bloomberg Commodity Index

Bloomberg Comnodity Gold Subindex
Real Estate
Private

| NF1 and Burgiss Median, one- quarler lagged®
Publicly-traded
| FTSE EPRA/NAREIT Developed Index (Hedged

Policy Weight

8.807.40% "

43:2011.10%
0.50%

15.0016.00% '

5.00%

1.00%

2:503.00%

R:001.00%
&:808,00%

4£:6015.00%

—4-00%

4.00%

1-002.00%

5.00%
3.00%

32.0011.00%*

0.001.00%*

3#:5035.00
%

28.8033.00
Yo




to USD) Net

25.0026.00
Total Real Asset Exposure %
Risk Parity
Custom Benchmark® 10.00%
Absolute Return
3-Month LIBOR + 3.50% 10.00%
Net Leverage
Cash
Merrill Lynch U.S. Treasury Bill 0 - 3 Months 3.00%
Financing Cost of Leverage®
3-Month LIBOR (14:0017.00%)
(+1-0614.00
Net Leverage %
TOTAL 100.00%

! As the Private Markets allocation is funded {or distributions received) andfor the allocation increasesfdecreases due to the
total market value of the Fund changing, the Publicly-traded Global Equity policy weight (specifically, the combination of MSCH
USA IMI Gross Index and MSCE ACWI Ex USA M| with Developad Markst Currencles hedged to USD Index policy waights)
will be proportionately and conversaly revised o reflect these changes using a 60-40 split betwean the ex. USA (60%) and
USA {40%) indices. For example, if the allocation 10 Privale Markets increases by 100 basis poinis due to a changs in the
market value of the {otal Fund in the fourth quarier, then starling with the first quartar the policy welight will include this 100
basls points Increase in the Privale Markets benchmark and the Publicly-iraded Global Equity policy walghits will also be
propartionately reduced by 100 basis points. Adjustmants to the Private Markels policy weight will be cormpleted in 50 basis
point increments {adjusiment will be made 1o the nearest 0.50%) on a quarterly basls.

2 The benchmark retuins are calculated on a weighled vintage year (V'Y) basis using median VY raturns obtained from Burgiss
that accounts for the timing of commitments made by the System.

3 pseRs weights each of the real estate invesiment strategies actual net assel vaiues of the System’s private real estate
investments quartary to produce a customized, blended benchmark return. The NFI-ODCE (NCREIF Open-end Diversified
Core Equily) is used for he core strategy whereas refurns for value-added and opportunistic strategies are calculated ena
wieighted vintage year {V'Y) basis using median VY returns obtained from Burgiss that accounts for the timing of commitments
made by the System. This provides a single blended Real Estate policy benchmark return for the System.

 As tie Private Real Estala allocation Is funded {or distributions received) and/or the ajlocation increases/decreases due to
the total market value of the Fund changing, the Publicly-traded Real Estate peflcy welght will be proportionately and
conversely revised to reflect these changes. For exampie, i the allocation to Private Real Estate increases by 100 basis
points due to a change in the market value of the total Fund in the fourth quarter, then starting with the first quarter the policy
weight will include this 100 basis points increase in the Private Real Estate benchmark and the Publicly-traded Real Estate
policy weight vdll also be proportionately reduced by 100 basis points. Adjustments to the Private Real Estate policy weight’
will be completed in 60 basis point increments (adjustment will be made to the nearest 0.50%) on a quartery basls.

3 Custom benchmark is struciure as follows: MSCI ACWI ($Net) (50%); Barctays Capital U.S. Treasury Index {76%); Barclays

Capital World Inflation Linked Bond Index Hedged (55%); Bloomberg Commedity Index {Total Return) {15%); Bloomberg Gold
Subindex (5%); and 3-Month LIBOR {-100%).




8 FInancing Gost of Leverage represents the amount of leverage embedded ia the asset allocation. Financing may be
deployed across any assst class in the portfolio where it is prudent to do so, based on efficient use of leverage within the
constraints of the policy range and maximum nel leverage permissible under this Policy.
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Exhibit E — Public Market Investment Manager Target Ranges

All allocations to individual Investment Manager portfolias shall be subject to the limits
established by the Board through the Current Target Allocation in Exhibit C. I0S is permitted
lo manage the allocation of capital to each Investment Manager portfolic within the target
ranges to public market Investment Manager porifolios of the total fund noted below. The CIO
shall have discretion on the timing of reducing any Investment Manager pottfolic exceading the
maximum ranges approved below._However, the CIQ is not permitted to allocate additional
capital fo those portfolios currently above the target ranges.

Target Capital Ranges
as a Percentage
of the Total Fund

Equity Portfolios:
Public Markets U.S. Equity Portfolios

Internally Managed S&P 500 Index 0.0% - 20.0%
Internally Managed S&P 400 Index 0.0% - 265.0%
Internally Managed S&P 600 Index 0.0% - 285.0%
Internally Managed Synthetic Beta Replication’Replication’ 0.0% - 5.0%
Public Markets Non-U.S. Equily Portfolios

Internally Managed MSCI ACW Index ex. U.S. 0.0% - 15.0%
Internally Managed MSCI Woild Small Cap Index ex. U.S. 0.0% -2.5%
internally Managed MSCI Emerging Markels Index 0.0% - 2.5%
Non-U.S. Equity 0.0% - 2.5%
Non-U.S. Small Cap Equity 0.0%-1.0%
Emerging Markets Equity 0.0% - 1.0%

| Internally Managed Synthetic Beta Replication®Replication’ 0.0% - 5.0%

Fixed Income Portfolios:
Investment Grade Portfolios

Internally Managed U.S. Core Fixed Income 0.0% - 5.0%
U.S. Core Plus or Non-U.S. Developed Fixed Income 0.0% - 3.0%
Internally Managed U.S. Long Treasures®Treasuries——-—0.0% - $.03.0%, .- { Formatted: Superscript
Internally Managed Synthetic Beta Replicatien®Replication’ 0.0% - 5.0%
Credit-Related Partfolios
Emerging Market Fixed income 0.0% - 1.5%
U.8. High Yield Fixed Income 0.0% - 2.0%
Speciaity Finance Debt Strategy 0.0% - 1.0%
Multi-Sector Fixed Income Portfolios 0.0% - 3.0%
Inflation Protected (TIPS) Portfolios*
Internally Managed U.S. TIPS 0.0% - 8:020.0%
U.8. and Non-U.5. TIPS 0.0% - 8:08.0%
Internally Managed Synthetic Beta Replication”Replication’ 0.0% - 2.0%

“The tolal TIRS perticlios-rray-beleveraged up la 3.3 fimes in aggregate:

! The maximum amount of internally managed synthetic beta replication will be 11% of the total fund (excludes beta
synthetically replicated within the actively managed and indexed Separate Account portiolio).
aihw%keﬂglreae-url,(—PeFiEol'}emeee—neﬁona!!y—Iu nded-sublecHto-amaximumnelional valus-ol 6% ol the lotal
marketvalue eHhetund—Fhe-vapiial-aliecatod-to-this pedfclowillbedormarginteguirements-andiasetllomargin
vanation:
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Target Capital Ranges
as a percentage
of the Total Fund

Real Asset Portfolios: )
Mas&e%miiedﬁaﬁnemhi&@e%ﬁeﬁes

Infrastructure Portfolios

Externaily Managed Enhanced and Full Discretion 0.0% - 2.0%

interna| naged U.S. Master Limi artnership Index 0.0% - 4.05.0%
___Internally Managed infrastructure Index Portfolio 0.0% - 2.05.0%

Internally Managed Synthetic Beta Replicatior®Replication’ 0.0% - 2.0%

Commodities Partfolios
Externally Managed Full Discretion and Enhanced index Commodity0.0% - 2.0%

Internaily Managed Enhanced Commodities Index Portfolio 0.0%-7.0%
internally Managed Gold Index Portfolio 0.0% - 5.0%
| internally Managed Synthetic Beta Beplication®Repiication’ 0.0% - 2.0%
PTRES Portfolios |,
Externally Managed U.S., Non-U.S., and Global PTRES 0.0%-1.0%
Internaily Managed PTRES Index Porifolio 0.0%-5.0%
| Internally Managed Synthetic Bela Reslieatisn®Renlication’ 0.0% - 2.0%
Risk Parity Portfolios:
Externally Managed Risk Parity Porifolios 0.0% - 4.0%
| Internally Managed Risk Parity Portfolio 0.0% - 5:815.0%
Absolute Return Portfolios: 0.0% - 2.0%

Short Duration Fixed Income Portfolios:
Internally Managed LIBOR-Plus Short-Term Investment

| Pool , 0.0% - 8.010.0%
Externally Managed LIBOR-Plus Shoit-Term Investment
Pool 0.0% - 5.0%
Externally Managed Short Duration Non-Agency RMBS
! Portfolios 0.0% - +:02.0%
Internally Managed Short-Term Investment Pool No limit

Foreign Currency Hedge Overlay:Up to 100% of the Foreign Currency Expesure’Exposure”

Public Markets In-House Co-lnvestment Program $100 million
¢ $15 million limit for each initial investment
e $10 million limit for follow-on investments

Internally Managed Synthstic Beta Replication represents market exposures in the various
asset classes achleved through Derivative exposures such as futures, options, swaps, efc.
105 will synthetically achieve beta exposures to either assist in a transition from one actively
managed portfolic to another or to generate alpha. It excludes synithetic beta replication within
the actively managed and indexed Separate Account porifolios.

£} The maximum amount of intemally managed synthetic beta replication will be 11% of the total fund (excludes beta
synthetically replicated within the actively managed and indexed Separate Account portfolio).
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| “2 The Total Fund {both public market and private market) foreign currency exposure may be hedged up to 100%
back to the U.S. dollar.

Exhibit F — Private Market and Real Estate Discretionary Structure Capital Limits

All allocations to individual Private Market and Real Estate Discretionary Structure (i.e.
Separate Account, Open-end Fund, Go-investment and Secondary Investment) strategies
shall be subject to the limits established by the Board through the Current Target Allocation in
Exhibit C. 10§ is permitted to manage the allocation of capital to each Private Market and
Real Estate sirategy up to the capital limits noted below. The ClO shall have discretion on the
timing of reducing any strategy exceeding the limits approved below._However, the CIQ is not
permitted to allocate additional capital to those strategies currently above the Jimits.

Capital Limits
Private Markets:

Private Markets In-House Co-Investment and Secondary Investments $450 million
+  $15 million limit for each initial investment
= $25 million limit for each secondary investment
» 310 million limit for follow-on investments

Privale Debt In-House Co-Investment and Secondary Investments $100 million
¢ $15 million fimit for each initial investment
*» $25 million limit for each secondary investment
«  $10 mitlion limit for follow-on investments

Real Estate:

Open-end Real Estate Fund Investments $500 miliion
»  $200 million limit per open-end Real Estate Fund

Farmiand Invesiments $100 million

Reat Estate in-House Co-Investment and Secondary Investments $300 million

o $15 million fimit for each initial invesiment
*  $25 million fimit for each secondary investment
«  $10 million limit for follow-on investments

Other:

Private Markets and Real Estate Pennsylvania In-House Co-Investments $250 million
« $25 million limit for each initial investment
¢ $10 million limit for follow-on investments
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