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Retirement System Summary

Page 2 of 14 



Worcester Retirement System 

Aggregate Assets 

 

 

Prepared by Meketa Investment Group 

PRIT Allocation Comparison 
Aggregate Assets 

As of June 30, 2017 

 

 

Actual Asset 
Allocation1,2 

(%) 

Target 
Allocation 

(%) 

Target 
Range 

(%) 

PRIT Actual Asset 
Allocation1 

(%) 

Total Retirement System NA NA NA NA 

Global Equity Assets 45 43 30-56 46 

Domestic Equity Assets 23 22 17-27 20 

International Developed Market Equity Assets 11 12 7-17 18 

International Emerging Market Equity Assets 10 9 6-12 8 

Fixed Income Assets 24 21 10-32 20 

Core Fixed Income Assets3 14 14 9-19 12 

Value-Added Fixed Income Assets4 11 7 2-12 8 

Real Estate Assets 14 10 5-15 9 

Hedge Fund Assets 1 2 0-4 8 

Private Equity Assets 7 10 7-13 11 

Portfolio Completion Strategies / GTAA 5 7 4-10 1 

Real Assets (Natural Resources, Timber, Infrastructure) 5 7 3-10 4 

Cash5 <1 0 0-5 1 

                                        
1 Numbers may not sum to 100% due to rounding.  PRIT Actual Asset Allocation as of June 30, 2017. 
2 Asset classes include a pro-rata allocation of the System’s 10.5% holding of the PRIT Core Fund. 
3 Retirement System figures include investment grade bonds and TIPS. 
4 Retirement System figures include high yield fixed income and emerging market debt. 
5 Includes Liquidating Portfolio. 
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Worcester Retirement System

Total Retirement System
As of June 30, 2017

Prepared by Meketa Investment Group

Allocation vs. Policy Targets
Current

Balance
Current

Allocation Policy Policy Range Within IPS
Range?

_

US Equity $180,541,395 21% 22% 17% - 27% Yes
International Dev Market Equity $84,578,384 10% 12% 7% - 17% Yes
International EM Equity $80,962,936 9% 9% 6% - 12% Yes
Core Fixed Income $106,500,381 12% 14% 9% - 19% Yes
Value-Add Fixed Income $85,159,452 10% 7% 2% - 12% Yes
Real Estate $109,626,160 13% 10% 5% - 15% Yes
Private Equity $54,633,667 6% 10% 7% - 13% No
Global Tactical Asset Allocation $38,830,843 4% 7% 4% - 10% Yes
Balanced $91,112,423 10% 0% 0% - 15% Yes
Hedge Funds -- -- 2% 0% - 4% Yes
Timber $15,343,224 2% 3% 2% - 4% No
Natural Resources $15,553,687 2% 2% 1% - 3% Yes
Infrastructure $6,037,033 1% 2% 0% - 3% Yes
Cash $114,740 0% 0% 0% - 5% Yes
Total $868,994,325 100% 100%

XXXXX
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Worcester Retirement System

Total Retirement System
As of June 30, 2017
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Worcester Retirement System

Total Retirement System
As of June 30, 2017

Prepared by Meketa Investment Group

Asset Class Performance Summary
Market Value

($)
% of

Portfolio
QTD
(%)

YTD
(%)

1 Yr
(%)

3 Yrs
(%)

5 Yrs
(%)

10 Yrs
(%)

Return
(%) Since

_

Total Retirement System 868,994,325 100.0 3.1 7.9 12.2 4.3 7.8 4.5 7.5 Oct-95
Total Retirement System (Net of Fees)    3.1 7.9 12.1 4.2 7.7 4.3  7.3  

Custom Benchmark - Target Allocation   2.9 7.2 12.0 4.9 8.2 5.0 -- Oct-95
60% MSCI ACWI / 40% Barclays Global Aggregate   3.6 8.6 10.0 2.9 6.7 4.0 6.1 Oct-95

Domestic Equity 180,541,395 20.8 2.9 8.7 18.4 9.2 14.8 7.3 5.9 Aug-00
Russell 3000   3.0 8.9 18.5 9.1 14.6 7.3 5.6 Aug-00

International Developed Market Equity 84,578,384 9.7 6.8 15.2 21.4 2.5 10.1 1.8 5.2 Aug-00
MSCI EAFE   6.1 13.8 20.3 1.1 8.7 1.0 3.6 Aug-00

International Emerging Market Equity 80,962,936 9.3 7.0 20.6 25.5 1.1 5.0 3.8 7.1 Aug-06
MSCI Emerging Markets   6.3 18.4 23.7 1.1 4.0 1.9 5.1 Aug-06

Core Fixed Income 106,500,381 12.3 0.9 1.8 0.0 1.7 1.4 4.9 4.5 May-05
Custom Benchmark - Fixed Income   0.9 1.8 -0.3 1.8 1.6 4.2 4.0 May-05

Value Added Fixed Income 85,159,452 9.8 2.0 5.2 8.4 3.1 5.1 5.6 7.6 May-05
Custom High Yield Benchmark   2.0 5.0 8.8 3.1 -- -- -- May-05

Private Equity 54,633,667 6.3 4.5 8.4 10.5 5.2 7.7 8.3 8.9 Oct-00
Cambridge Associates Fund of Funds Composite 1-Quarter Lag   2.6 4.5 7.9 8.5 10.2 8.2 5.7 Oct-00

Real Estate 109,626,160 12.6 2.2 4.3 7.4 10.5 11.2 5.4 7.7 Oct-00
NCREIF-ODCE   1.7 3.5 7.9 11.3 11.8 5.2 8.1 Oct-00

Balanced Assets 91,112,423 10.5 3.7 8.6 12.9 -- -- -- 12.7 Jun-16
60% MSCI ACWI / 40% Barclays Global Aggregate   3.6 8.6 10.0 2.9 6.7 4.0 10.0 Jun-16

Global Tactical Asset Allocation 38,830,843 4.5 -0.1 2.9 5.0 -3.3 1.3 -- 1.9 Aug-07
Spliced Bechmark   3.6 8.6 10.0 2.7 1.7 2.7 2.7 Aug-07

Real Assets 36,933,944 4.3 -0.1 5.7 6.5 2.0 4.8 3.0 3.1 Oct-06
CPI+3%   1.2 3.0 4.7 3.9 4.3 4.7 4.8 Oct-06

Cash 114,740 0.0         
XXXXX
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Trailing Performance
Market Value

($)
% of

Portfolio
% of

Sector
QTD
(%)

YTD
(%)

1 Yr
(%)

3 Yrs
(%)

5 Yrs
(%)

10 Yrs
(%)

Return
(%) Since

_

Total Retirement System 868,994,325 100.0 -- 3.1 7.9 12.2 4.3 7.8 4.5 7.5 Oct-95
Total Retirement System (Net of Fees)    3.1 7.9 12.1 4.2 7.7 4.3  7.3  

Custom Benchmark - Target Allocation    2.9 7.2 12.0 4.9 8.2 5.0 -- Oct-95
60% MSCI ACWI / 40% Barclays Global Aggregate    3.6 8.6 10.0 2.9 6.7 4.0 6.1 Oct-95

Domestic Equity 180,541,395 20.8 20.8 2.9 8.7 18.4 9.2 14.8 7.3 5.9 Aug-00
Russell 3000    3.0 8.9 18.5 9.1 14.6 7.3 5.6 Aug-00

SSgA S&P 500 Index (Net of Fees) 81,769,175 9.4 45.3 3.1 9.3 17.9 9.7 14.7 7.2 6.2 Aug-98
S&P 500    3.1 9.3 17.9 9.6 14.6 7.2 6.2 Aug-98

Large Cap MStar MF Median    3.0 9.0 18.2 8.0 13.8 6.8  6.3 Aug-98
Large Cap MStar MF Rank    46 43 53 21 28 35  53 Aug-98

SSgA Russell 1000 Growth Index (Net of Fees) 38,504,199 4.4 21.3 4.6 13.9 20.5 11.1 15.3 -- 15.1 Nov-09
Russell 1000 Growth    4.7 14.0 20.4 11.1 15.3 8.9 15.1 Nov-09

Large Growth MStar MF Median    5.0 14.0 19.9 9.5 14.4 8.0  13.8 Nov-09
Large Growth MStar MF Rank    61 52 45 21 29 --  20 Nov-09

SSgA Russell 1000 Value Index (Net of Fees) 37,392,890 4.3 20.7 1.4 4.8 15.6 7.5 14.0 5.6 7.4 Jul-05
Russell 1000 Value    1.3 4.7 15.5 7.4 13.9 5.6 7.4 Jul-05

Large Value MStar MF Median    1.8 5.8 17.2 6.8 13.2 5.6  7.3 Jul-05
Large Value MStar MF Rank    67 71 67 32 22 49  46 Jul-05

SSgA S&P Midcap 400 Index (Net of Fees) 11,335,601 1.3 6.3 2.0 6.0 18.5 8.5 14.9 8.6 9.8 Sep-06
S&P 400 MidCap    2.0 6.0 18.6 8.5 14.9 8.6 9.8 Sep-06

Mid Cap MStar MF Median    2.4 7.5 18.0 6.8 13.4 7.1  8.4 Sep-06
Mid Cap MStar MF Rank    60 66 45 18 19 15  18 Sep-06

Prepared by Meketa Investment Group

Worcester Retirement System

Total Retirement System
As of June 30, 2017
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Market Value
($)

% of
Portfolio

% of
Sector

QTD
(%)

YTD
(%)

1 Yr
(%)

3 Yrs
(%)

5 Yrs
(%)

10 Yrs
(%)

Return
(%) Since

_

Lee Munder Small Cap Value (Net of Fees) 11,539,530 1.3 6.4 0.6 2.2 21.5 9.8 14.9 -- 14.0 Nov-09
Russell 2000 Value    0.7 0.5 24.9 7.0 13.4 5.9 13.5 Nov-09

Small Value MStar MF Median    0.4 1.0 21.7 6.3 13.6 6.7  13.6 Nov-09
Small Value MStar MF Rank    39 29 54 2 7 --  40 Nov-09

International Developed Market Equity 84,578,384 9.7 9.7 6.8 15.2 21.4 2.5 10.1 1.8 5.2 Aug-00
MSCI EAFE    6.1 13.8 20.3 1.1 8.7 1.0 3.6 Aug-00

SSgA MSCI EAFE Index 62,294,346 7.2 73.7 6.3 14.1 20.7 1.5 9.0 1.3 6.2 Sep-04
MSCI EAFE    6.1 13.8 20.3 1.1 8.7 1.0 5.9 Sep-04

Foreign MStar MF Median    6.6 15.1 19.4 1.8 8.6 1.5  6.2 Sep-04
Foreign MStar MF Rank    62 70 35 59 42 54  53 Sep-04

Acadian Non-U.S. Small Cap Equity (Net of Fees) 22,284,038 2.6 26.3 8.5 18.3 23.2 6.6 14.5 3.0 8.6 Feb-05
MSCI EAFE Small Cap    8.1 16.7 23.2 5.6 12.9 3.4 7.0 Feb-05

Foreign Small/Mid Growth MStar MF Median    9.0 18.6 18.1 4.1 11.4 3.8  7.5 Feb-05
Foreign Small/Mid Growth MStar MF Rank    65 53 19 22 10 79  32 Feb-05

International Emerging Market Equity 80,962,936 9.3 9.3 7.0 20.6 25.5 1.1 5.0 3.8 7.1 Aug-06
MSCI Emerging Markets    6.3 18.4 23.7 1.1 4.0 1.9 5.1 Aug-06

PRIT Emerging Markets (Net of Fees) 80,962,936 9.3 100.0 6.8 20.5 -- -- -- -- 17.9 Sep-16
MSCI Emerging Markets    6.3 18.4 23.7 1.1 4.0 1.9 15.0 Sep-16

eA Emg Mkts Equity Net Median    6.4 19.3 22.8 1.7 5.2 2.5  14.8 Sep-16
eA Emg Mkts Equity Net Rank    39 31 -- -- -- --  20 Sep-16

Prepared by Meketa Investment Group

Worcester Retirement System

Total Retirement System
As of June 30, 2017

Page 8 of 14 



Market Value
($)

% of
Portfolio

% of
Sector

QTD
(%)

YTD
(%)

1 Yr
(%)

3 Yrs
(%)

5 Yrs
(%)

10 Yrs
(%)

Return
(%) Since

_

Core Fixed Income 106,500,381 12.3 12.3 0.9 1.8 0.0 1.7 1.4 4.9 4.5 May-05
Custom Benchmark - Fixed Income    0.9 1.8 -0.3 1.8 1.6 4.2 4.0 May-05

IR&M Aggregate Bond 71,557,475 8.2 67.2 1.6 2.4 0.2 2.8 -- -- 3.4 Feb-14
BBgBarc US Aggregate TR    1.4 2.3 -0.3 2.5 2.2 4.5 2.9 Feb-14

Intermediate-Term Bond MStar MF Median    1.5 2.6 1.0 2.5 2.6 4.8  3.0 Feb-14
Intermediate-Term Bond MStar MF Rank    46 65 69 27 -- --  24 Feb-14

IR&M Intermediate TIPS 34,942,907 4.0 32.8 -0.4 0.6 -0.3 0.4 -- -- 1.1 Feb-14
BBgBarc US TIPS 1-10 Yr TR    -0.4 0.7 -0.3 0.3 0.3 3.6 1.1 Feb-14

Inflation-Protected Bond MStar MF Median    -0.5 0.8 -0.4 0.2 0.0 3.9  1.1 Feb-14
Inflation-Protected Bond MStar MF Rank    34 69 44 39 -- --  53 Feb-14

Value Added Fixed Income 85,159,452 9.8 9.8 2.0 5.2 8.4 3.1 5.1 5.6 7.6 May-05
Custom High Yield Benchmark    2.0 5.0 8.8 3.1 -- -- -- May-05

High Yield Bonds 47,098,603 5.4 55.3 1.5 3.8 9.0 3.4 5.8 -- 6.4 Jun-08

Loomis Sayles High Yield 24,410,925 2.8 51.8 2.1 5.8 12.8 4.0 7.6 7.5 8.2 Jan-96
BBgBarc US High Yield TR    2.2 4.9 12.7 4.5 6.9 7.7 7.3 Jan-96

eA US High Yield Fixed Inc Gross Median    2.1 4.6 11.7 4.3 6.8 7.5  7.7 Jan-96
eA US High Yield Fixed Inc Gross Rank    51 8 31 62 15 49  29 Jan-96

Loomis Sayles Bank Loans 22,687,678 2.6 48.2 0.8 1.7 5.3 3.7 4.3 3.9 4.3 Oct-05
Credit Suisse Leveraged Loans    0.8 2.0 7.5 3.5 4.8 4.2 4.6 Oct-05

eA Float-Rate Bank Loan Gross Median    0.8 1.9 7.0 3.8 5.0 4.9  5.2 Oct-05
eA Float-Rate Bank Loan Gross Rank    64 77 95 59 88 95  92 Oct-05

Lazard Emerging Market Debt Blend 28,916,445 3.3 34.0 2.6 7.9 5.4 -0.9 -- -- 1.3 Aug-13
50% JPM EMBI GD / 50% JPM GBI-EM    2.9 8.3 6.3 1.3 2.5 5.7 2.8 Aug-13

Emerging Markets Bond MStar MF Median    2.1 6.4 7.5 3.7 4.6 6.5  4.9 Aug-13
Emerging Markets Bond MStar MF Rank    28 25 90 95 -- --  95 Aug-13

Prepared by Meketa Investment Group

Worcester Retirement System

Total Retirement System
As of June 30, 2017
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Worcester Retirement System

Total Retirement System
As of June 30, 2017

Market Value
($)

% of
Portfolio

% of
Sector

QTD
(%)

YTD
(%)

1 Yr
(%)

3 Yrs
(%)

5 Yrs
(%)

10 Yrs
(%)

Return
(%) Since

_

Mezzanine Debt 9,144,404 1.1 10.7 2.7 3.9 12.7 12.8 8.7 7.9 --

Northstar Mezzanine Partners VI 4,492,865 0.5 49.1         

Newstone Capital Partners II 2,132,272 0.2 23.3         

Northstar Mezzanine Partners V 1,677,762 0.2 18.3         

Northstar Mezzanine Partners IV 313,331 0.0 3.4         

Newstone Capital Partners 436,536 0.1 4.8         

Northstar Mezzanine Partners III 91,638 0.0 1.0         

Private Equity 54,633,667 6.3 6.3 4.5 8.4 10.5 5.2 7.7 8.3 8.9 Oct-00
Cambridge Associates Fund of Funds Composite 1-Quarter Lag    2.6 4.5 7.9 8.5 10.2 8.2 5.7 Oct-00

Buyouts 41,440,320 4.8 75.9 5.8 10.7 13.5 7.1 8.1 10.6 11.5 Oct-05

American Securities Partners VI 7,553,575 0.9 18.2         

Riverside Capital Appreciation Fund VI 6,140,288 0.7 14.8         

Vitruvian Investment Partnership I 5,522,816 0.6 13.3         

Riverside Micro Cap Fund III 5,020,250 0.6 12.1         

Ridgemont II 4,920,480 0.6 11.9         

Capital International Private Equity Fund VI 4,829,397 0.6 11.7         
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Market Value
($)

% of
Portfolio

% of
Sector

QTD
(%)

YTD
(%)

1 Yr
(%)

3 Yrs
(%)

5 Yrs
(%)

10 Yrs
(%)

Return
(%) Since

_

Harvest Partners V 2,609,271 0.3 6.3         

TA XII 2,071,405 0.2 5.0         

Riverside Capital Fund V 1,300,712 0.1 3.1         

Riverside Europe III 695,162 0.1 1.7         

Charlesbank Equity Fund VI 447,166 0.1 1.1         

2000 Riverside Capital Appreciation 212,451 0.0 0.5         

2003 Riverside Capital Appreciation 61,493 0.0 0.1         

Charlesbank Equity Fund V 55,853 0.0 0.1         

Fund of Funds 1,951,313 0.2 3.6 0.0 -2.4 -11.6 -13.0 -4.7 -1.8 6.8 Oct-05

PRIT Vintage Year 2016 1,159,729 0.1 59.4         

PRIT Vintage Year 2017 586,933 0.1 30.1         

European Strategic Partners 116,266 0.0 6.0         

INVESCO Private Capital II 88,385 0.0 4.5         

Venture Capital Funds 11,242,034 1.3 20.6 0.4 1.6 1.7 1.1 7.2 4.4 7.0 Oct-05

Ascent Venture Partners V 4,676,184 0.5 41.6         

Asecent Venture Partners VI 2,223,300 0.3 19.8         

Boston Millennia Partners III 2,137,072 0.2 19.0         

Worcester Retirement System

Total Retirement System
As of June 30, 2017

Prepared by Meketa Investment Group
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Market Value
($)

% of
Portfolio

% of
Sector

QTD
(%)

YTD
(%)

1 Yr
(%)

3 Yrs
(%)

5 Yrs
(%)

10 Yrs
(%)

Return
(%) Since

_

Boston Millennia Partners II 958,151 0.1 8.5         

Ascent Venture Partners II 532,819 0.1 4.7         

Ascent Venture Partners IV 414,488 0.0 3.7         

Ascent Venture Partners III 279,657 0.0 2.5         

Boston Capital Venture III 20,363 0.0 0.2         

Real Estate 109,626,160 12.6 12.6 2.2 4.3 7.4 10.5 11.2 5.4 7.7 Oct-00
NCREIF-ODCE    1.7 3.5 7.9 11.3 11.8 5.2 8.1 Oct-00

Open-End Real Estate 100,262,971 11.5 91.5 2.2 4.4 7.3 10.3 10.8 4.1 7.3 Jan-99

PRIT Real Estate 66,180,052 7.6 66.0 2.2 4.3 6.5 10.2 11.4 -- 12.0 Apr-10
NCREIF-ODCE    1.7 3.5 7.9 11.3 11.8 5.2 13.3 Apr-10
NCREIF ODCE Equal Weighted    1.8 3.7 8.1 11.6 11.8 5.1 13.3 Apr-10
Custom Benchmark    2.0 4.0 6.7 10.4 11.4 -- 12.8 Apr-10

INVESCO Core Real Estate USA 34,082,919 3.9 34.0 1.9 4.5 8.5 11.9 12.0 5.4 6.7 Apr-06
NCREIF-ODCE    1.7 3.5 7.9 11.3 11.8 5.2 6.5 Apr-06
NCREIF ODCE Equal Weighted    1.8 3.7 8.1 11.6 11.8 5.1 6.4 Apr-06
NCREIF Property Index    1.8 3.3 7.0 10.2 10.5 6.4 7.6 Apr-06

Non-Core Real Estate 9,363,188 1.1 8.5 2.2 3.7 11.3 14.5 17.4 8.3 12.5 Oct-05

AEW Partners VII 6,664,083 0.8 71.2         

AEW Partners VI 2,629,469 0.3 28.1         

Intercontinental Real Estate Investment Fund IV 56,585 0.0 0.6         

AREA Property Partners Fund II 13,051 0.0 0.1         
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Total Retirement System
As of June 30, 2017
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Market Value
($)

% of
Portfolio

% of
Sector

QTD
(%)

YTD
(%)

1 Yr
(%)

3 Yrs
(%)

5 Yrs
(%)

10 Yrs
(%)

Return
(%) Since

_

Balanced Assets 91,112,423 10.5 10.5 3.7 8.6 12.9 -- -- -- 12.7 Jun-16
60% MSCI ACWI / 40% Barclays Global Aggregate    3.6 8.6 10.0 2.9 6.7 4.0 10.0 Jun-16

PRIT General Allocation Fund (Net of Fees) 91,112,423 10.5 100.0 3.7 8.6 12.8 -- -- -- 12.7 Jun-16
60% MSCI ACWI / 40% Barclays Global Aggregate    3.6 8.6 10.0 2.9 6.7 4.0 10.0 Jun-16

World Allocation MStar MF Median    3.0 7.7 11.2 2.5 6.9 4.3  10.3 Jun-16
World Allocation MStar MF Rank    26 32 27 -- -- --  20 Jun-16

Global Tactical Asset Allocation 38,830,843 4.5 4.5 -0.1 2.9 5.0 -3.3 1.3 -- 1.9 Aug-07
Spliced Bechmark    3.6 8.6 10.0 2.7 1.7 2.7 2.7 Aug-07

William Blair Macro Allocation Strategy (Net of Fees) 38,830,843 4.5 100.0 -0.1 2.9 5.0 -- -- -- -3.2 Jun-15
60% MSCI ACWI / 40% Barclays Global Aggregate    3.6 8.6 10.0 2.9 6.7 4.0 4.6 Jun-15

World Allocation MStar MF Median    3.0 7.7 11.2 2.5 6.9 4.3  2.8 Jun-15
World Allocation MStar MF Rank    95 94 94 -- -- --  96 Jun-15

Real Assets 36,933,944 4.3 4.3 -0.1 5.7 6.5 2.0 4.8 3.0 3.1 Oct-06
CPI+3%    1.2 3.0 4.7 3.9 4.3 4.7 4.8 Oct-06

Timber 15,343,224 1.8 41.5 -1.1 -2.1 -4.8 -1.3 1.9 0.8 1.8 Oct-05

RMK Select Timberland Investment Fund I 5,408,329 0.6 35.2         

Hancock Timberland VII 5,131,579 0.6 33.4         

RMK Select Timberland Investment Fund II 3,526,026 0.4 23.0         

RMK Balanced Timberland B 1,277,290 0.1 8.3         

Worcester Retirement System

Total Retirement System
As of June 30, 2017
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Total Retirement System
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Market Value
($)

% of
Portfolio

% of
Sector

QTD
(%)

YTD
(%)

1 Yr
(%)

3 Yrs
(%)

5 Yrs
(%)

10 Yrs
(%)

Return
(%) Since

_

Natural Resources (Public) 7,057,614 0.8 19.1 -2.8 -0.5 8.9 -7.5 -1.9 -- -5.6 May-11

SSgA Global Natural Resources Stock Index 7,057,614 0.8 100.0 -2.8 -0.5 8.9 -7.5 -1.9 -- -5.6 May-11
S&P Global LargeMidCap Commodity and Resources GR USD    -3.0 -0.8 8.8 -7.5 -1.8 0.2 -5.3 May-11

Natural Resources MStar MF Median    -6.7 -8.3 4.1 -9.3 -2.0 -2.6  -6.5 May-11
Natural Resources MStar MF Rank    33 24 33 31 47 --  46 May-11

Natural Resources (Private) 8,496,073 1.0 23.0 -1.0 28.8 24.8 -9.1 0.2 -- 9.4 Jul-10

White Deer Energy II 6,449,002 0.7 75.9         

White Deer Energy 2,047,071 0.2 24.1         

Infrastructure 6,037,033 0.7 16.3 7.1 8.9 15.1 35.0 27.5 -- 15.6 Jun-08

Global Infrastructure Partners 3,467,400 0.4 57.4         

Global Infrastructure Partners III 2,569,633 0.3 42.6         

Cash 114,740 0.0 0.0         

State Street STIF - Cash 114,740 0.0 100.0         
XXXXX
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	Background
	 Asset allocation will influence the Retirement System’s investment results more than any other Board action over the next twenty years.  Therefore, it is important to review it frequently.
	 This document presents alternative asset allocation options for the Retirement System.
	 We provide various approaches to assessing the risk in each policy option in order to provide a “mosaic” of the risks faced by the Retirement System.
	 The goal of this review is not to declare one portfolio the “right” choice or the only prudent choice, but to highlight the risk and return tradeoffs of different policy portfolios.
	 Over long periods of time, riskier assets, such as equities, are likely to produce relatively high rates of return.
	 Consequently, higher allocations to risky assets increase the likelihood of the Retirement System achieving its long-term return expectations.  However, riskier assets increase volatility in the short term.

	 The asset allocation review process highlights the natural tension between long-term goals and short-term risks, and should allow the Retirement System to make more informed decisions regarding portfolio positioning.
	 Meketa Investment Group takes a long-term approach to investing, and recommends that clients focus primarily on strategic asset allocation.
	 Asset allocation will be the largest determinant of a long-term investor’s performance.

	 By diversifying very broadly to protect against a wide variety of risks, a long-term investor may increase exposure to higher returning asset classes without significantly increasing the total fund’s risk profile.
	 For long-term investors, Meketa Investment Group favors constructing well-diversified investment portfolios with exposure to higher risk, and higher returning, asset classes.
	 Given the historically low interest rates, investing a larger portion of plan’s assets in riskier asset classes (including equities, broadly) may be the only way to achieve a Fund’s targeted return.

	Asset Allocation
	 Asset allocation refers to the distribution of assets across a number of asset classes that exhibit different correlations with each other.  Each asset class exhibits a unique combination of risk and reward.  The expected and realized long-term retu...
	 The distribution of assets across various asset classes exerts a major influence on the return behavior of the aggregate pool over short and long time periods.
	 In addition to exhibiting unique characteristics, each asset class interacts differently with other asset classes.  Because of low correlations, the likelihood that any two asset classes will move together in the same direction is limited, with the ...
	 Each asset class behaves differently—while some asset classes are gaining in value, others may be falling.  This varying behavior means that assets are not perfectly “correlated.”  As a result of less-than-perfect correlations, combining asset class...
	 A properly diversified Fund can expect a higher return for a given level of risk, or, alternatively, can expect lower risk for a given level of return.

	What is Risk?  Definition and Timeframe Matter
	 Mitigating short-term risk most often favors “conservative” investments, like cash.
	 Mitigating long-term risk most often favors “aggressive” investments, like equities.
	 The timeframe largely determines which types of strategies/assets best mitigate risk.

	Short-Term Versus Long-Term Risk
	 There is always a trade off in outcomes between portfolios designed to reduce short- and long-term risks.
	 For instance, if the concern is reducing short-term risks (such as an extreme equity market pullback), one choice is to reduce equity “risk” or exposure in a portfolio.  However, this reduces the long-term return potential of the Fund.
	 Therefore, the logical way to reduce the long-term risk of not achieving a target return is to invest in “risk” assets but expect short-term volatility.
	 If we define “short-term risk” as a major stock market drawdown of 20% or more, then investors have experienced this type of short-term risk five times since World War II (see table below).

	The Secular Decline in Investment Returns
	 A portfolio comprised of 65% domestic stocks and 35% investment grade bonds has produced diminishing expected returns as well as actual returns over the past thirty years.
	 As return expectations have declined, the efficient frontier has shifted down.  Hence investors need to accept considerably more risk to target the same returns they could have achieved historically.

	Performance Chasing Detracts Value
	 Investors’ performance lags actual fund performance due to performance chasing, a practice that effectively translates into buying high and selling low.
	 A positive correlation exists between long-term return expectations and the level of risk accepted.
	

	Don’t Abandon High Quality Bonds:  Diversification Works
	Asset Class Examples Using Vanguard Mutual Funds
	Asset Allocation Policy Comparison
	 The previous page outlines three alternative policies to compare and contrast with the return-risk profile of the Current Policy.
	 These policies include differing levels of expected return, ranging from 7.4% to 8.0%.
	 As a result, the level of risk associated with each policy will vary, as well.
	 All policies include a significant (35%) allocation to the PRIT Core Fund

	 Policy A, with an expected return of 7.4%, meets the expected assumed rate of return.
	 This policy provides the greatest downside protection in the short-term, however long-term the Association may be giving up potential growth of assets.

	 Policy B, targeting a 7.8% expected return, has a slightly higher return-risk profile as the Current Policy, with modest changes
	 The newly added policy, Policy C- has an expected return of 8.0%, similar to Policy C, but exhibits lower volatility than Policy C, at 14.5%.
	 Lastly, Policy C has an expected return of 8.0%.
	 This policy provides the greatest probability of achieving the assume rate of return, however it will generate more volatility in the short-term.

	 The objective of the subsequent analyses is to demonstrate how each policy could perform in various market environments to facilitate the Board’s discussion.
	 Decrease tracking error versus PRIT with a dedicated core fund allocation.
	 Provides clearer indication of desired exposure, simplifying the rebalancing and cash flow processes.

	 Increase and diversify real asset exposure.
	 Add exposure to infrastructure, an area PRIT has no exposure to.

	 Within equities, hold steady or increase exposure to emerging markets and private equity to drive returns.
	Mean-Variance Optimization


	Mean-Variance Optimization
	 Mathematically determines an “efficient frontier” of policy portfolios with the highest risk-adjusted returns.
	 All asset classes exhibit only three characteristics, which serve as inputs to the model:
	 Expected return
	 Expected volatility
	 Expected covariance with all other assets

	 The model assumes:
	 Normal return distribution
	 Stable volatility and covariance over time
	 Returns are not serially correlated

	 The MVO Model tends to underestimate the risks of large negative events.

	Asset Allocation Policy Options Expected Range of Returns
	 Over the short-term, the range of potential returns is very wide for each portfolio.
	 Policy C has the widest range of potential outcomes, given the higher standard deviation.

	 Over the long-term, the range of potential returns is considerably narrower as overall volatility declines over longer periods.
	Asset Allocation Policy Options Expected Growth of Assets
	 Over the long-term, as a result of compounding, the additional expected return associated with Policy C is expected to result in significantly more asset growth relative to the other policies.
	Asset Allocation Policy Options Range of 20-Year Expected Asset Growth Outcomes

	 The power of compounding turns small differences in average annual returns into large differences in end-of-period values.
	 While Policy C offers the largest total range of potential asset growth for the Fund, it would be susceptible to a greater drawdown in a severe equity market decline.

	Probabilities of Achieving Certain Target Returns
	Risk Analysis
	 Risk budgeting
	 Attributes overall portfolio risks to specific asset classes
	 Highlights the source and scale of portfolio-level risk

	 MVO-based risk analytics
	 Includes worst-case return expectations
	 Relies on assumptions underlying MVO

	 Scenario analysis
	 Stress tests policy portfolios using actual historical examples
	 Stress tests policy portfolios under specific hypothetical scenarios

	 Liquidity Analysis
	 The Fund must maintain adequate liquidity to avoid having to sell illiquid assets at distressed prices to satisfy spending needs

	 Policy A has the lowest probability of achieving a 7.375% return over the long-term relative to the alternative policy options.

	Liquidity Profile
	 Each Policy has at least 36% allocated to daily-liquid assets.

	U.S. Equity Cyclically Adjusted P/E
	 As of April 13th, the cyclically adjusted P/E ratio for the S&P 500 was 26.2x which is above its post-WWII average of 20.7x.
	 Historically, a P/E ratio at this level has led to below average future returns over a 10 year horizon.

	The U.S. Cyclically Adjusted P/E  and Long-Term Equity Returns
	 One of the most powerful predictors of long-term equity returns has been the Cyclically Adjusted Price to Earnings Ratio (CAPE).
	 This fundamentally driven measure is highly correlated with future returns, which are shown in the chart above using the CAPE metric on a reverse scale.
	 While international developed markets have come to represent a material portion of institutional public equity portfolios in recent years, many plans remain underexposed to the faster-growing emerging markets.  Today, emerging markets comprise rough...
	 The future growth argument for emerging market equities is strong.  These countries start from a lower base of economic activity.  Therefore, even modest improvements may result in large percentage increases.  Emerging economies also benefit from in...
	 This added growth potential comes with increased volatility (risk).  In addition, investing in emerging markets does introduce a heightened level of event risk (political, currency, etc.) to consider in assessing the risk/reward trade-off of investm...
	 What is the Fund’s long term return objective?
	 Financial goals
	 Benefits stability and /or growth
	 Projected actuarial assumed rate of return of 7.375%
	 Funded status of 100%
	 Maintaining purchasing power


	 What are the Fund’s risk objectives?
	 Volatility (minimize, given financial goals)
	 Endpoint uncertainty
	 Year-to-year fluctuations in asset values and contribution levels

	 Risk of short-term loss (minimize, given financial goals)
	 Permanent capital impairment (minimize, given financial goals)
	 Failure to meet objectives

	 Probability of meeting your assumed rate of return (maximize, given other risk objectives)

	 What is the overall time horizon for the Fund?
	 On-going concern, but with long-term time horizon for majority of assets.

	 What are the legal and regulatory constraints under which the Fund operates?
	 Commonwealth of Massachusetts laws.
	 PERAC Regulations.

	 In order to construct an optimal portfolio from a risk-return standpoint, conventional financial wisdom dictates that one develop return, volatility, and correlation expectations over the relevant investing horizon.
	 Given the uncertainty surrounding financial and economic forecasts, expectations development is challenging, and any of several methodological approaches may meaningfully contribute to this complex task.
	 Meketa Investment Group’s process relies on both quantitative and qualitative methodologies.
	 First, we employ a large set of quantitative models to arrive at a set of baseline expected ten-year annualized returns for major asset classes.
	 These models attempt to forecast a gross “beta” return for each public market asset class; that is, we specifically do not model “alpha,” nor do we apply an estimate for management fees or other operational expenses .
	 Our models may be econometrically derived (based on a historical return relationship with current observable factors), factor-based (based on a historical return relationship with predicted factors), or fundamentally based (based on some theoretical...
	 Some of these models are more predictive than others.  For this reason, we next overlay a qualitative analysis, which takes the form of a data-driven deliberation among the research team and our Investment Policy Committee.
	 Return assumptions for hard-to-predict asset classes as well as those with limited data will be influenced more heavily by our qualitative analysis.  As a result of this process, we form our ten-year annualized return expectations, which serve as th...
	 We form our twenty-year annualized return expectations by systematically considering historical returns on an asset class by asset class level.  Specifically, we construct a weighted average of our ten-year expectations and average historical return...
	 The weights are determined by a qualitative assessment of the value of the historical data.  Generally, if we have little confidence that the historical average return is representative of what an investor can expect , we will weight our ten-year fo...
	 We develop our twenty-year volatility and correlation expectations differently.  We rely primarily on historical averages, with an emphasis given to the experience of the trailing ten years.
	 Qualitative adjustments, when applied, usually serve to increase the correlations and volatility over and above the historical estimates (e.g., using the higher correlations usually observed during a volatile market).
	 We also make adjustments to the volatility based on the historical skewness of each asset class (e.g., increasing the volatility for an asset class that has been negatively skewed).
	 In the case of private markets and other illiquid asset classes where historical volatility and correlations have been artificially dampened, we seek public market equivalents on which to base our estimates before applying any qualitative adjustments.
	 These volatility and correlation expectations are then combined with our twenty-year return expectations to assist us in subsequent asset allocation work, including mean-variance optimization and scenario analyses.
	
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	IFM Global Infrastructure Fund
	Recommendation
	 In early 2016, the Retirement System committed $20.0 million to IFM’s Global Infrastructure Fund, which was an unhedged vehicle.
	 IFM expects to call all $20 million on or around September 1, 2017.

	 Since that time, IFM created the Class A (“Hedged”) share class for investors looking for USD based infrastructure exposure.
	 According to IFM, they felt the need to create this Hedged share class due to the following:
	“The returns for IFM GIF have been subject to considerable variability from movements in exchange rates.  In calendar year 2015, this variability resulted in lower returns for the feeders that are denominated in US dollars (circa 5%) relative to the f...
	 IFM will not charge any additional management fee for providing foreign currency hedging to IFM Global Infrastructure Fund.
	 Investors who elect to invest through the Hedged shares will pay lower management fees and carried interest compared to those who invest through the Unhedged shares:
	 Specifically, management fee is reduced by 20 bps (Class A Shares pay 0.77% for investors with commitments/NAVs less than $300M; Class B Shares pay 0.97% for investors with commitments/NAVs less than $300M).
	 Carried Interest Rate is Reduced by 50% (Class A shares are subject to a 10% carried interest rate; Class B Shares are subject to a 20% carried interest rate)

	 We recommend the Retirement System elect to invest in the Hedged shares.
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	INTEREST ELECTION FORM
	Re: Classification of Class A Interests of IFM Global Infrastructure (US), L.P.
	MEMORANDUM – attached to cover email
	Exhibit B to the Classification Agreement IFM Global Infrastructure (US), L.P.
	Appendix 1 to Exhibit B
	PERFORMANCE FEE calculation
	1. Definitions
	The following definitions apply in this clause:
	Aggregate Cash Flow for an Investor as of a given date is calculated by adding all of the Investor’s capital contributions and subtracting all redemption payments and distributions made to the Investor as of such date.
	Annual Performance Fee for any year equals the Performance Fee Amount, less the sum of:
	(a) all performance fees previously paid to the Manager; and
	(b) any Holdback Amount for the prior Payment Date;
	provided that, for the avoidance of doubt, in no event shall the Annual Performance Fee have a value of less than zero.
	Catch Up Rate means one divided by three.
	Catch Up Return means:
	Preferred Return * ( Performance Fee Rate  /  Catch Up Rate ) 1- ( Performance Fee Rate  /  Catch Up Rate )
	Catch Up Return NAV for an Investor as of a given date means the Preferred Return NAV as of such date plus the Catch Up Return as of such date.
	Hurdle Rate is 8% per annum.
	Holdback Amount is the Annual Performance Fee multiplied by (100% – Payout Ratio)
	Holdback Payout is the Holdback Amount accrued to the Manager from the prior Payment Date, provided that the Investor NAV is above the Preferred Return NAV on the Payment Date, otherwise it is zero.
	Investor NAV for an Investor as of such date means such Investor’s capital balance as of such date (excluding any performance fee accrual as of such date and adding back any performance fees previously paid as of such date).
	Payment Date for an Investor means 31 December each year or the date of the termination of the Manager or the date of redemption of such Investor (with respect to the redemption amount).
	Payout Ratio is 50%.
	Performance Fee Amount for an Investor means:
	(a) If the Investor NAV is below the Preferred Return NAV, the Performance Fee Amount is zero;
	(b) If the Investor NAV is above the Preferred Return NAV, but below the Catch Up Return NAV, then the Performance Fee Amount is equal to:
	( Investor NAV - Preferred Return NAV ) * Catch Up Rate;
	(c) If the Investor NAV is above the Catch Up Return NAV, the Performance Fee Amount is equal to the Performance Fee Rate multiplied by Profit.
	Performance Fee Rate means 10%.
	Preferred Return for an Investor as of a given date is calculated by taking the Preferred Return NAV as of such date, and subtracting the Aggregate Cash Flow as of such date.
	Preferred Return NAV for an Investor as of a given date is calculated by compounding each of such Investor’s contributions at the Hurdle Rate from the date of each applicable contribution and subtracting any redemption and distribution payments compou...
	Profit for an Investor as of a given date is calculated by taking the Investor NAV as of such date, and subtracting the Aggregate Cash Flow as of such date.
	2. Payment of Performance Fee
	On each Payment Date, the Investor will pay the Manager an amount equal to:
	(a) the Annual Performance Fee multiplied by the Payout Ratio; plus
	(b) the Holdback Payout.

	025_Rebalancing Recommendations
	Rebalancing Recommendations
	 Consider the following rebalancing moves:
	 Fund IFM Capital Call ($20 million) on 9/1 initially from the PRIT General Allocation Fund
	 Liquidate the Invesco Core Real Estate Fund (~$23 million); move to PRIT General Allocation Fund on 10/1.

	 Essentially, we recommend funding IFM with the Invesco assets, but due to liquidity constraints and investment timing, we recommend doing so in two steps.
	 Although the PRIT Real Estate Sleeve has monthly liquidity, pulling $20 million from the sleeve on 9/1 will forgo two months of likely positive returns as the System will be paid on 6/30 private market valuations.


	030_20170630_QTR_Worcester_Detail Pages_WIP
	xxx_PRIT Look Through_170630_IF

	040_20170630_QTR_Worcester_Portfolio_WIP
	xxx_PRIT Look Through_170630_IF

	050_Appendices - Cover Page
	Appendices

	051_2017Q2 - MIG Corporate Update
	Meketa Investment Group Corporate Update
	 Staff of 138, including 91 investment professionals and 28 CFA Charterholders
	 160 clients, with over 270 funds throughout the United States
	 Significant investment in staff and resources
	 Offices in Boston, Chicago, Miami, Portland (OR), San Diego, and London
	 We advise on over $500 billion in client assets
	 Over $70 billion in assets committed to alternative investments
	 Private Equity ( Infrastructure ( Natural Resources
	 Real Estate ( Hedge Funds ( Commodities
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