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SAVE THE DATE

NEPC’s 24th Annual Investment Conference  
• Gradual or dramatic, the economic and political worlds around us are going through major transition. 

Whether it be global resources, climate, political power, technology, demographics or personal habits, 
adapting and advancing through these shifts has become a regularity. Most importantly, as we transition 
our daily processes, so do we transition our investment approaches. Please join us for NEPC’s 24th 
Annual Investment Conference on May 7-8, 2019 at the Boston Park Plaza Hotel, as we address the 
‘Transitions’ we are experiencing and what lies ahead. 

• Please reach out to Sarah Winrow at swinrow@nepc.com if you have any questions.
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Macro Equity Credit Real Assets

US
Dollar VIX US

10-Yr
S&P
500

MSCI
EAFE

MSCI
EM

US
Agg.

High 
Yield

Dollar
EMD Oil Gold REITS

1.1% 13.3 -38 bps -13.5% -12.5% -7.5% 1.6% -4.5% -1.2% -38.0% 7.7% -6.0%

• Global equities sold-off during the quarter due to concerns related to fed
funds rate increases , fears of a global slowdown, and trade uncertainties

• The sharp decline in crude oil prices weighed on commodities overall and
US high-yield bonds, which have meaningful portion to the energy sector

• The Federal Reserve hiked rates for the fourth time in 2018 with one to
two additional rate increases expected for 2019

PERFORMANCE OVERVIEW
Q4 Market Summary

Market segment (index representation) as follows: US Dollar (DXY Index), VIX (CBOE Volatility Index), US 10-Year (US 10-Year Treasury Yield), S&P 500 (US
Equity), MSCI EAFE Index (International Developed Equity), MSCI Emerging Markets (Emerging Markets Equity), US Agg (Barclays US Aggregate Bond
Index), High Yield (Barclays US High Yield Index), Dollar EMD (JPM Emerging Market Bond Index), Crude Oil (WTI Crude Oil Spot), Gold (Gold Price Spot),
and REITs (NAREIT Composite Index).
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Extended US Economic Cycle

• Global growth has been revised
lower and the outlook is likely to
moderate in 2019

• Developed government bond yields
decreased as demand for safe
haven assets increased

• Global liquidity tightened as the
Fed raised rates and the ECB ended
the expansion of its QE program

Yield
09/30/18

Yield
12/31/18 |∆|

US 10‐Yr  3.06% 2.68% ‐0.38%

US 30‐Yr  3.21% 3.01% ‐0.19%

US Real 10‐Yr  0.92% 0.97% 0.05%

German 10‐Yr 0.47% 0.24% ‐0.23%

Japan 10‐Yr 0.13% 0.00% ‐0.13%

China 10‐Yr 3.63% 3.31% ‐0.32%

EM Local Debt  6.62% 6.46% ‐0.17%

Q4 Macro Market Summary

Source: Bloomberg

Source: Bloomberg

Central
Banks

Current
Rate

CPI
YOY Notes from the Quarter

Federal
Reserve

2.25% ‐
2.50% 2.2%

The Fed increased its benchmark 
interest rate 0.25% to 2.25% ‐

2.50% in December

European
Central
Bank

0.0% 1.9%

The ECB maintained its current 
benchmark interest rate, but 
ended the expansion of its QE 

bond‐buying program

Bank of

Japan
‐0.1% 0.8%

The BoJ will continue its ultra‐easy 
QE program with inflation 
remaining well below target

MACRO PERFORMANCE OVERVIEW
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Extended US Economic Cycle

Equity Performance Overview

• US equities led the global equity
sell-off and developed market
indices moved into a bear market

• Equities markets were volatile as
ongoing trade concerns and fears
of global growth slowdown
weighed on investor sentiment

Russell 3000 QTD Sector Return Contribution

Information Technology ‐3.35%

Consumer Discretionary ‐1.80%

Financials ‐1.80%

Industrials ‐1.82%

Consumer Staples ‐0.35%

Energy ‐1.42%

Materials ‐0.43%

Health Care ‐1.52%

Real Estate ‐0.22%

Communication Services ‐1.64%

Utilities 0.02%

Q4 Equity Market Summary

Source: MSCI, Russell, S&P, Bloomberg

Source: MSCI, Bloomberg. QTD top country contributors to index returnSource: Russell, Bloomberg

EQUITY PERFORMANCE OVERVIEW
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Extended US Economic Cycle

Credit Performance Overview

• Credit spreads broadly increased
across most areas of the market

• Riskier assets underperformed as
demand for high quality and safe-
haven assets increased

• Bank loans declined by 3.4% as
market outflows weighed on
asset prices

Q4 Credit Market Summary

Source: Barclays, JPM, S&P, Bloomberg

Source: Barclays, JPM, S&P, Bloomberg; as of 01/31/2000Source: Barclays, Merrill Lynch, JPM, Bloomberg, NEPC

Credit Spread
(Basis Points) 09/30/18 12/31/18 |∆|

BC IG Credit  100 143 43

BC Long Credit  153 200 47

BC Securitized  28 35 7

BC High Yield  316 526 210

Muni HY 184 236 52

JPM EMBI  362 435 73

Bank Loans ‐ Libor 281 414 133

CREDIT PERFORMANCE OVERVIEW
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Extended US Economic Cycle

Credit Performance Overview

• Oil declined 38% for the quarter
due to an increase in supply led by
US shale production

• MLPs decreased 17.3% under
pressure from falling energy prices
and investor outflows

• Commodities declined overall due
to the substantial decline in oil
markets

Q4 Real Assets Market Summary

Source: S&P, NAREIT, Alerian, Bloomberg 

Source: NCREIF, Alerian, NAREIT, S&P, Bloomberg Source: Bloomberg, NEPC Calculated as of 09/28/2018

Real Asset Yields 09/30/18 12/31/18

MLPs 8.0% 9.0%

Core Real Estate 4.4% 4.5%

US REITs 4.2% 4.6%

Global REITs 3.7% 3.9%

Global Infrastructure Equities 4.5% 4.6%

Natural Resource Equities 3.5% 4.5%

US 10‐Yr Breakeven Inflation 2.1% 1.7%

Commodity Index Roll Yield ‐1.2% ‐6.1%

REAL ASSETS PERFORMANCE OVERVIEW
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MPERS

ASSET ALLOCATION VS. CURRENT ALLOCATION

Allocations may not add to 100% due to rounding.

Current Asset Allocation vs. Policy Asset Allocation
Current Policy Current Difference*

_

Equity - Global $625,981,708 30.0% 27.4% -2.6%
Fixed Income $373,732,645 20.0% 16.4% -3.6%
Opportunistic Fixed Income $240,172,401 7.5% 10.5% 3.0%
Private Equity $393,508,297 15.0% 17.2% 2.2%
Hedge Funds $136,538,190 10.0% 6.0% -4.0%
Real Estate $213,915,699 10.0% 9.4% -0.6%
Real Assets $279,773,273 7.5% 12.3% 4.8%
Cash $19,607,029 -- 0.9% 0.9%
Total $2,283,229,242 100.0% 100.0%

XXXXX

*Difference between Policy and Current Allocation

11



Market Value 3 Mo 1 Yr 3 Yrs 5 Yrs 10 Yrs
_

Total Composite $2,283,229,302 -2.81% 2.49% 7.37% 7.21% 9.58%
Policy Index -3.04% 0.74% 7.14% 6.16% 8.32%

InvestorForce Public DB Net Median -7.98% -4.50% 5.62% 4.46% 7.97%
XXXXX

MPERS

TOTAL FUND PERFORMANCE SUMMARY
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MPERS

TOTAL FUND ATTRIBUTION ANALYSIS

Allocation Effect - The return attributable to the asset allocation of the portfolio

Selection Effect - The return attributable to the managers' security selection

Interaction Effect - The return attributable to the interaction between the Allocation and Selection Effects

Attribution Summary
3 Months Ending December 31, 2018

Wtd.
Actual
Return

Wtd. Index
Return

Excess
Return

Selection
Effect

Allocation
Effect

Interaction
Effects

Total
Effects

Global Equity Composite -13.6% -12.8% -0.9% -0.3% 0.1% 0.0% -0.1%
Fixed Income Composite 2.3% 1.5% 0.8% 0.2% -0.2% 0.0% -0.1%
Opportunistic Debt
Composite 0.5% -4.5% 5.1% 0.4% -0.1% 0.2% 0.5%

Real Assets Composite 3.8% 0.5% 3.3% 0.2% 0.1% 0.1% 0.5%
Real Estate Composite 1.9% 1.4% 0.6% 0.1% 0.0% 0.0% 0.0%
Private Equity Composite 3.4% 8.5% -5.1% -0.7% 0.2% -0.1% -0.6%
Hedge Fund Composite -5.5% -5.0% -0.5% 0.0% 0.1% 0.0% 0.0%
Cash Composite 0.6% 0.5% 0.0% 0.0% 0.0% 0.0% 0.0%
Total -2.8% -3.0% 0.3% -0.2% 0.3% 0.2% 0.3%

Note: Plan attribution calculations are returns based and the results shown reflect the composites
shown. As a result, the total returns shown may vary from the calculated return shown on the
performance summary.

The target return shown for each composite is a custom index, based on aggregated policy indices.
This policy index asset weights the underlying policy indices of each option in the plan and the
respective benchmark return.

The allocation, selection, and interaction effects are calculated using the custom indexdescribed
above along with the policy or target weight of each composite.

May not add due to rounding
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Attribution Summary
1 Year Ending December 31, 2018

Wtd.
Actual
Return

Wtd. Index
Return

Excess
Return

Selection
Effect

Allocation
Effect

Interaction
Effects

Total
Effects

Global Equity Composite -12.3% -9.4% -2.9% -1.0% 0.1% 0.0% -0.9%
Fixed Income Composite 0.9% -0.4% 1.3% 0.3% 0.1% -0.1% 0.3%
Opportunistic Debt
Composite 10.2% -2.1% 12.3% 0.9% -0.1% 0.3% 1.1%

Real Assets Composite 12.1% 6.0% 6.1% 0.4% 0.2% 0.2% 0.9%
Real Estate Composite 9.8% 7.3% 2.5% 0.2% -0.1% 0.0% 0.2%
Private Equity Composite 20.2% 21.4% -1.2% -0.2% 0.2% 0.0% 0.0%
Hedge Fund Composite -3.0% -4.1% 1.1% 0.1% 0.2% 0.0% 0.3%
Cash Composite 1.8% 1.9% -0.1% 0.0% 0.0% 0.0% 0.0%
Total 2.5% 0.7% 1.8% 0.8% 0.6% 0.5% 1.8%

MPERS

TOTAL FUND ATTRIBUTION ANALYSIS

Note: Plan attribution calculations are returns based and the results shown reflect the composites
shown. As a result, the total returns shown may vary from the calculated return shown on the
performance summary.

The target return shown for each composite is a custom index, based on aggregated policy indices.
This policy index asset weights the underlying policy indices of each option in the plan and the
respective benchmark return.

The allocation, selection, and interaction effects are calculated using the custom indexdescribed
above along with the policy or target weight of each composite.

May not add due to rounding

Allocation Effect - The return attributable to the asset allocation of the portfolio

Selection Effect - The return attributable to the managers' security selection

Interaction Effect - The return attributable to the interaction between the Allocation and Selection Effects
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Policy % % of Portfolio Market Value
($)

3 Mo
(%) Rank 1 Yr

(%) Rank 3 Yrs
(%) Rank 5 Yrs

(%) Rank 10 Yrs
(%) Rank

_

Total Composite 100.00 100.00 2,283,229,302 -2.81 1 2.49 1 7.37 3 7.21 1 9.58 3
Policy Index -3.04 1 0.74 1 7.14 3 6.16 2 8.32 32

Global Equity Composite 30.00 27.42 625,981,768 -13.61 46 -12.28 67 5.93 46 4.27 36 10.43 33
MSCI ACWI -12.75 36 -9.42 47 6.60 31 4.26 37 9.46 50

Fixed Income Composite 20.00 16.37 373,732,645 2.27 3 0.91 11 4.22 32 5.54 1 8.42 17
Fixed Income Custom Benchmark 1.46 10 -0.42 23 2.48 74 2.67 40 4.03 58

Opportunistic Debt Composite 7.50 10.52 240,172,401 0.52 1 10.23 1 -- -- -- -- -- --
BBgBarc US High Yield TR -4.53 59 -2.08 47 7.23 13 3.83 25 11.12 11

Real Assets Composite 7.50 12.25 279,773,273 3.82 -- 12.11 -- 6.85 -- 5.83 -- -- --
CPI + 4% (Unadjusted) 0.50 -- 5.98 -- 6.11 -- 5.57 -- 5.86 --

Real Estate Composite 10.00 9.37 213,915,699 1.94 -- 9.79 -- 9.61 -- 11.47 -- 7.10 --
NFI-ODCE Eq Wtd Net Non Lag 1.39 -- 7.31 -- 7.53 -- 9.60 -- 5.91 --

Private Equity Composite 15.00 17.23 393,508,297 3.40 -- 20.20 -- 13.33 -- 14.23 -- 11.12 --
MO Hwy Priv. Equ. Index - Lagged 8.49 -- 21.40 -- 20.78 -- 17.33 -- 15.46 --

Hedge Fund Composite 10.00 5.98 136,538,190 -5.47 -- -3.00 -- 2.38 -- 2.03 -- 4.94 --
HFRI Fund of Funds Composite Index -5.00 -- -4.08 -- 1.29 -- 1.38 -- 3.11 --

Cash Composite 0.00 0.86 19,607,029 0.57 -- 1.75 -- 0.90 -- 0.58 -- 0.32 --
91 Day T-Bills 0.55 -- 1.89 -- 1.04 -- 0.63 -- 0.36 --

XXXXX

MPERS

TOTAL COMPOSITE

Total Composite is ranked in the IFx Public DB (peer) Net + Universe

Global Equity Composite is ranked in the eV Global All Cap Equity Net Universe

Fixed Income Composite is ranked in the eV All Global Fixed Inc Net Universe

Opportunistic Debt Composite is ranked in the eV US High Yield Fixed Inc Net Universe
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MPERS

TOTAL FUND RETURN SUMMARY
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MPERS

TOTAL FUND RISK/RETURN - 10 YEARS

Statistics Summary
10 Years Ending December 31, 2018

Sharpe Ratio Rank
_

Total Composite 1.58 1
     Policy Index 1.29 1

XXXXX

Statistics Summary
10 Years Ending December 31, 2018

Anlzd Ret Rank Anlzd Std Dev Rank
_

Total Composite 9.58% 3 5.84% 3
Policy Index 8.32% 32 6.16% 4

XXXXX
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MPERS

TOTAL FUND PERFORMANCE DETAIL
Market Value

($) % of Portfolio Policy % 3 Mo
(%)

1 Yr
(%)

3 Yrs
(%)

5 Yrs
(%)

10 Yrs
(%)

_

Total Composite 2,283,229,302 100.00 100.00 -2.81 2.49 7.37 7.21 9.58
Policy Index -3.04 0.74 7.14 6.16 8.32
Global Equity Composite 625,981,768 27.42 30.00 -13.61 -12.28 5.93 4.27 10.43

MSCI ACWI -12.75 -9.42 6.60 4.26 9.46
Tortoise 59,572,154 2.61 -16.39 -13.40 -1.60 -4.20 --

Alerian MLP Index -17.30 -12.42 -1.06 -7.31 9.58
Domestic Equity Composite 355,981,063 15.59 -- -13.92 -9.10 7.84 7.13 13.73

Russell 3000 -14.30 -5.24 8.97 7.91 13.18
Large Cap Composite 302,843,535 13.26 -- -13.23 -8.10 8.21 7.90 12.92

Cash/S&P Futures 302,843,535 13.26 -13.23 -8.10 8.57 7.28 --
S&P 500 -13.52 -4.38 9.26 8.49 13.12

Small/Mid Cap Composite 53,137,528 2.33 -- -17.47 -14.25 6.49 4.78 13.42
Kennedy Capital 28,423,925 1.24 -15.61 -10.46 9.19 -- --

Russell Microcap -22.14 -13.08 5.79 3.08 11.71
Kennedy Small-Cap Banking 24,713,543 1.08 -19.53 -14.82 -- -- --

Russell 2500 -18.49 -10.00 7.32 5.15 13.15
International Equity Composite 210,428,551 9.22 -- -12.22 -16.50 5.44 2.58 7.51

MSCI ACWI ex USA -11.46 -14.20 4.48 0.68 6.57
Silchester 125,471,325 5.50 -10.95 -14.28 5.48 3.27 9.38
Acadian Int'l Small Cap 36,471,996 1.60 -17.50 -19.25 4.58 4.03 --

MSCI EAFE -12.54 -13.79 2.87 0.53 6.32
GMO EM 21,321,089 0.93 -5.44 -20.41 4.41 0.69 --

MSCI Emerging Markets -7.47 -14.58 9.25 1.65 8.02
Acadian Non-US Microcap 26,764,890 1.17 -15.51 -19.57 -- -- --

MSCI EAFE Small Cap -16.05 -17.89 3.73 3.06 10.51
Transition Account 399,251 0.02
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MPERS

TOTAL FUND PERFORMANCE DETAIL
Market Value

($) % of Portfolio Policy % 3 Mo
(%)

1 Yr
(%)

3 Yrs
(%)

5 Yrs
(%)

10 Yrs
(%)

_

Fixed Income Composite 373,732,645 16.37 20.00 2.27 0.91 4.22 5.54 8.42
Fixed Income Custom Benchmark    1.46 -0.42 2.48 2.67 4.03
Core Fixed Income Composite 151,736,286 6.65 10.00 1.17 2.05 2.57 3.64 7.05

Aberdeen 12,518,167 0.55  -0.39 3.43 6.06 5.83 8.10
BBgBarc US Aggregate TR    1.64 0.01 2.06 2.52 3.48

Internal Fixed - Core 101,453,466 4.44  2.44 2.15 1.37 3.09 --
BBgBarc US Govt/Credit TR    1.46 -0.42 2.19 2.53 3.46

Octagon Senior Debt 27,318,749 1.20  -2.80 -1.13 2.92 -- --
BBgBarc US Aggregate TR    1.64 0.01 2.06 2.52 3.48

Principal CMBS Fixed 10,445,904 0.46  1.76 6.90 4.59 4.30 --
BBgBarc US CMBS ERISA Eligible TR    1.72 0.78 2.48 2.45 7.36

Long Duration Composite 186,625,442 8.17 5.00 3.85 0.34 3.73 5.86 --
Internal Fixed - Long Duration 186,625,442 8.17  3.85 0.34 3.73 5.86 6.04

BBgBarc US Govt/Credit Long TR    0.78 -4.68 4.03 5.37 5.88
Inflation Protection Securities Composite 35,370,917 1.55 5.00 -1.04 -2.32 2.20 2.05 --

Internal US TIPS 35,370,917 1.55  -1.04 -2.32 2.20 2.05 --
BBgBarc US TIPS TR    -0.42 -1.26 2.11 1.69 3.64

Opportunistic Debt Composite 240,172,401 10.52 7.50 0.52 10.23 -- -- --
BBgBarc US High Yield TR    -4.53 -2.08 7.23 3.83 11.12
ABRY ASF 135,347 0.01  -24.18 -25.75 -5.87 6.93 15.41
Anchorage Capital III 1,971,303 0.09  -4.54 17.37 6.97 10.14 --
Anchorage Illiquid Opps V 15,020,866 0.66  -1.38 10.10 9.78 -- --
Audax Mezzanine II 597 0.00  -11.63 -9.42 -14.23 -2.75 3.02
CVI Credit Value 859,262 0.04  1.64 9.52 12.05 15.38 --
CVI Credit Value Fund III 15,752,620 0.69  -2.42 3.24 10.68 -- --
CVI Global Value 1,158,605 0.05  3.83 5.86 3.81 5.53 10.71
GOLUB Capital 27,059,966 1.19  2.51 11.12 10.56 8.52 --
GSO Credit Alpha Fund 13,242,109 0.58  -0.69 3.45 10.79 -- --
GSO Energy II 0 0.00  0.00 -- -- -- --
GSO Energy Select Opps 5,974,007 0.26  5.17 10.91 18.61 -- --
GSO I 312,043 0.01  -13.87 -23.14 -15.24 -5.31 7.02
GSO II 3,849,185 0.17  -5.08 7.29 6.18 9.79 --
GSO III 8,609,386 0.38  2.85 12.61 -- -- --

Fixed Income Custom Benchmark was BBgBarc US Universal TR preceding 01/01/2017.  As of 01/01/2017 the benchmark is BBgBarc US Agg Govt/Credit.
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MPERS

TOTAL FUND PERFORMANCE DETAIL
Market Value

($) % of Portfolio Policy % 3 Mo
(%)

1 Yr
(%)

3 Yrs
(%)

5 Yrs
(%)

10 Yrs
(%)

_

Internal Fixed - Nonrated 11,071,421 0.48  2.96 5.16 6.31 -- --
M&G III 3,924,945 0.17  -0.64 1.89 2.76 -9.97 --
MGG 9,187,070 0.40  1.15 -- -- -- --
Northern Shipping II 8,990,688 0.39  0.22 11.62 7.90 -- --
Northern Shipping III 9,917,595 0.43  2.03 9.75 -- -- --
Och-Ziff Struct Products II 2,048,589 0.09  -4.58 30.46 25.57 18.33 --
OCP Asia 26,340,206 1.15  1.65 15.20 15.00 15.09 --
Octagon Opportunistic 24,073,827 1.05  -7.42 -2.18 10.37 -- --
Owl Rock 20,481,260 0.90  1.40 6.85 -- -- --
Riverstone Credit Partners 16,159,250 0.71  3.65 15.86 14.88 -- --
Riverstone Credit Partners II 8,508,399 0.37  8.72 -- -- -- --
Siguler Guff Sec Opps 4,151,629 0.18  18.31 85.35 -- -- --
Varde Asia Credit Fund 1,372,226 0.06  -5.95 -- -- -- --

BBgBarc US High Yield TR    -4.53 -2.08 7.23 3.83 11.12
Real Assets Composite 279,773,273 12.25 7.50 3.82 12.11 6.85 5.83 --

CPI + 4% (Unadjusted)    0.50 5.98 6.11 5.57 5.86
American Infrastructure I MLP 15,433,600 0.68  1.23 5.94 6.71 3.29 --
American Infrastructure II MLP 8,531,523 0.37  4.16 32.85 7.06 -5.52 --
Apollo Aviation III 5,105,929 0.22  6.51 21.43 13.59 -- --
Ares Energy 1,000,063 0.04  -- -- -- -- --
Blue Road 7,081,072 0.31  9.21 15.24 10.02 -- --
CIM INFRA FUND II 3,923,865 0.17  4.74 -- -- -- --
Corrum Capital Aviation 8,639,586 0.38  1.64 9.26 -- -- --
EIF - US Power III 3,566,554 0.16  1.13 -4.55 0.08 7.09 --
EMG I 5,854,099 0.26  0.53 0.88 -6.93 -4.92 --
EMG II 11,861,740 0.52  5.28 12.18 7.35 17.12 --
EMG III 22,016,441 0.96  11.39 8.01 0.07 -- --
EMG IV 21,960,207 0.96  15.81 37.98 22.58 -- --
Grey Rock Energy Fund II 10,197,060 0.45  7.67 13.21 -- -- --
Grey Rock Energy Fund III 3,676,920 0.16  -1.73 -- -- -- --
NGP IX 242,634 0.01  18.10 206.12 39.29 22.59 --
NGP X 6,086,685 0.27  -3.68 15.87 12.78 5.80 --
NGP XI 15,172,415 0.66  2.48 18.12 20.64 -- --
Orion II 10,436,493 0.46  0.00 -2.84 -- -- --
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MPERS

TOTAL FUND PERFORMANCE DETAIL
Market Value

($) % of Portfolio Policy % 3 Mo
(%)

1 Yr
(%)

3 Yrs
(%)

5 Yrs
(%)

10 Yrs
(%)

_

Orion Mine Finance Fund I 11,140,645 0.49  -3.79 -5.85 14.63 -- --
Quantum VII 6,034,691 0.26  1.71 2.35 -- -- --
Ridgewood Energy 12,241,245 0.54  10.07 39.32 16.72 1.89 --
Ridgewood III 3,296,783 0.14  -0.74 46.77 -12.85 -- --
Sciens Marine Investments 4,399,853 0.19  3.95 24.17 -4.03 -- --

CPI + 4% (Unadjusted)    0.50 5.98 6.11 5.57 5.86
Timber Composite 81,873,170 3.59 -- 1.05 8.58 3.23 2.31 --

RMK - Timberland 0 0.00  0.00 -- -- -- --
MP Timber 37,152,596 1.63  2.39 10.38 -- -- --
MPATC 29,381,408 1.29  0.00 -1.47 -- -- --
MPCTT 5,681,170 0.25  -0.17 56.52 -- -- --
MPMCB 8,632,803 0.38  -0.23 -0.04 -- -- --
RUSSELLVILLE LAND TIMBER 1,025,193 0.04  0.00 -0.93 -- -- --

NCREIF Timberland 1 Qtr. Lag    1.02 4.00 3.55 6.02 4.02
Real Estate Composite 213,915,699 9.37 10.00 1.94 9.79 9.61 11.47 7.10

NFI-ODCE Eq Wtd Net Non Lag    1.39 7.31 7.53 9.60 5.91
Core Real Estate Composite 113,210,504 4.96 -- 2.95 10.71 9.65 12.21 6.74

NCREIF Property Index    1.37 6.71 7.22 9.33 7.49
Clarion Partners Lion Prop Fd 25,218,010 1.10  1.76 11.04 8.99 11.11 5.41
Principal CMBS 5,293,784 0.23  29.06 32.55 13.89 13.90 26.08
Principal Enhanced Property 54,455,637 2.39  1.55 9.47 10.85 13.68 4.81

NCREIF Property Index    1.37 6.71 7.22 9.33 7.49
Principal U.S. Property Fund 28,243,073 1.24  1.25 8.10 8.38 10.26 6.61

NCREIF ODCE    1.76 8.35 8.24 10.41 6.99
Non-Core Real Estate Composite 85,339,659 3.74 -- 2.13 11.82 11.27 11.53 5.20

Apollo European III 255,833 0.01  -38.64 -62.78 -27.44 -16.91 -8.96
Apollo Real Estate 4,308,314 0.19  9.76 21.45 11.32 13.97 2.95
Centersquare III 22,421,557 0.98  0.00 16.85 -- -- --
Clarion Part Lion Mexico Fund 1,306,101 0.06  -1.15 -11.11 -22.07 -15.95 -10.72
Colony Capital VIII 240,200 0.01  -0.21 20.50 1.14 -0.58 -6.52
M&G II 5,146,955 0.23  -0.04 4.61 4.92 2.84 --
Oak Street IV 3,724,141 0.16  2.68 4.96 -- -- --
Och Ziff RE Credit FD LP 2,290,458 0.10  0.94 9.09 -- -- --
Och-Ziff 1,738,011 0.08  34.55 79.54 53.59 37.68 29.11
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Och-Ziff RE III 3,734,883 0.16  2.69 31.29 20.15 -- --
Torchlight Debt Opp II 892,299 0.04  57.39 49.44 17.47 -- --
Torchlight Debt Opp III 46,396 0.00  -0.92 -4.44 3.83 -- --
Torchlight Debt Opps V 10,709,222 0.47  4.28 18.44 12.90 -- --
Tristan EPISO 2,394,779 0.10  -14.22 -20.67 -0.29 4.04 3.67
Tristan EPISO 3 8,354,632 0.37  2.01 6.07 23.60 -- --
Tristan EPISO 4 12,050,530 0.53  1.66 4.72 4.46 -- --
New Mountain 3,843,744 0.17  2.19 -- -- -- --
Centersquare IV 1,846,331 0.08  0.10 -- -- -- --

NCREIF Property Index    1.37 6.71 7.22 9.33 7.49
REITS Composite 15,365,536 0.67 -- -6.13 -7.69 0.17 1.91 9.00

CBRE Investors 15,365,536 0.67  -6.13 -7.69 0.17 1.91 9.00
FTSE NAREIT Developed    -5.69 -5.63 2.72 4.34 9.65

Private Equity Composite 393,508,297 17.23 15.00 3.40 20.20 13.33 14.23 11.12
MO Hwy Priv. Equ. Index - Lagged    8.49 21.40 20.78 17.33 15.46
Abry Partners VI 176,996 0.01  -3.29 71.47 51.88 41.93 30.87
Abry Partners VII 1,800,825 0.08  -7.33 0.09 11.06 13.53 --
Capital Partners II 14,040,561 0.61  5.05 26.31 21.28 23.21 --
DC Capital Partners 2,352,272 0.10  -1.23 26.06 -- -- --
Grove Street - MP Ventures 83,893,767 3.67  7.87 21.26 9.08 10.45 9.01
Grove Street - MP Ventures II 193,384,553 8.47  1.66 17.75 14.32 16.35 5.59
KPS IV 4,083,222 0.18  7.22 19.87 -- -- --
Longford II 4,789,332 0.21  18.44 10.80 -- -- --
Monomoy Capital Partners III 1,586,372 0.07  -23.33 -17.69 -- -- --
Newquest Fund 5,592,282 0.24  25.21 20.59 -- -- --
Opengate Capital Partners 8,942,797 0.39  8.31 28.50 -- -- --
Pfingsten Fund V 3,807,443 0.17  -4.88 -8.78 -- -- --
Shore Capital Partners GP I LP 8,280,956 0.36  -0.10 65.04 40.46 -- --
Shoreline China Valu III 4,052,120 0.18  -0.85 0.47 7.45 -- --
Turnbridge Capital Partners I 10,909,676 0.48  -2.43 33.95 1.80 -- --
Vectis H & L II 8,540,301 0.37  7.36 26.08 27.51 22.28 --

23



MPERS

TOTAL FUND PERFORMANCE DETAIL
Market Value

($) % of Portfolio Policy % 3 Mo
(%)

1 Yr
(%)

3 Yrs
(%)

5 Yrs
(%)

10 Yrs
(%)

_

Aisling 7,347,353 0.32  2.03 13.06 -- -- --
Arrowroot Capital III 12,790,848 0.56  -0.30 54.49 -- -- --
Arrowroot Capital IV 1,200,000 0.05  -- -- -- -- --
Long Ridge II 8,196,232 0.36  6.71 31.18 -- -- --
BLACKSTONE ASIA 824,485 0.04       
DYAL IV 1,000,000 0.04  -2.39 -- -- -- --
Capital Partners III 4,825,183 0.21  1.73 -11.59 -- -- --
Nexus 1,090,721 0.05  -26.43 -- -- -- --

Hedge Fund Composite 136,538,190 5.98 10.00 -5.47 -3.00 2.38 2.03 4.94
HFRI Fund of Funds Composite Index    -5.00 -4.08 1.29 1.38 3.11
Alpstone Capital 11,474,014 0.50  3.45 11.33 -- -- --
Alyeska Fund 0 0.00  0.00 -5.47 -1.31 -- --
BlueTrend 8,534,609 0.37  -2.54 -10.85 -6.86 -1.19 --
Bridgewater Pure Alpha 21,175,589 0.93  11.80 14.66 6.07 5.34 9.82
Cevian 13,136,344 0.58  -17.21 -15.07 4.90 2.76 --
Indus Pacific Opp. Fund 11,534,398 0.51  -18.43 -22.90 -0.01 -- --
Luxor Capital 769,387 0.03  2.93 -3.82 -2.50 -5.77 3.21
Metacapital 11,815,998 0.52  -3.05 8.00 3.22 3.90 --
Millenium USA LP 20,787,821 0.91  -3.66 5.86 6.07 -- --
Miravast ILS Credit Opp 10,995,339 0.48  -4.71 -- -- -- --
Pentwater 13,344,207 0.58  -1.11 6.80 12.59 -- --
PFM 0 0.00  0.00 0.00 -2.00 0.86 --
Shepherd International Fund 157,316 0.01  -4.68 -3.02 -7.33 -5.07 -2.66
ValueAct 12,813,168 0.56  -20.16 -12.31 2.05 3.22 --

HFRI Fund of Funds Composite Index    -5.00 -4.08 1.29 1.38 3.11
Cash Composite 19,607,029 0.86 0.00 0.57 1.75 0.90 0.58 0.32

91 Day T-Bills    0.55 1.89 1.04 0.63 0.36
XXXXX
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Information Disclaimer

• Past performance is no guarantee of future results.

• All investments carry some level of risk.  Diversification and other asset allocation techniques are not guaranteed to ensure
profit or protect against losses.

• NEPC’s source for portfolio pricing, calculation of accruals, and transaction information is the plan’s custodian bank.
Information on market indices and security characteristics is received from other sources external to NEPC.  While NEPC has
exercised reasonable professional care in preparing this report, we cannot guarantee the accuracy of all source information
contained within.

• Some index returns displayed in this report or used in calculation of a policy, allocation or custom benchmark may be
preliminary and subject to change.

• This report is provided as a management aid for the client’s internal use only.  Information contained in this report does not
constitute a recommendation by NEPC.

• This report may contain confidential or proprietary information and may not be copied or redistributed to any party not
legally entitled to receive it.

Reporting Methodology

• The client’s custodian bank is NEPC’s preferred data source unless otherwise directed. NEPC generally reconciles custodian
data to manager data.  If the custodian cannot provide accurate data, manager data may be used.

• Trailing time period returns are determined by geometrically linking the holding period returns, from the first full month
after inception to the report date. Rates of return are annualized when the time period is longer than a year. Performance is
presented gross and/or net of manager fees as indicated on each page.

• For managers funded in the middle of a month, the “since inception” return will start with the first full month, although
actual inception dates and cash flows are taken into account in all Composite calculations.

• This report may contain forward-looking statements that are based on NEPC’s estimates, opinions and beliefs, but NEPC
cannot guarantee that any plan will achieve its targeted return or meet other goals.

33



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.6
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 200
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.75000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice




