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Policy Allocation vs Actual Allocation 

Total Fund Composite 
As of September 30, 2013 

4 
Police & Fire Retirement System 
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Policy Allocation vs Actual Allocation 

Total Fund Composite 
As of September 30, 2013 

5 
Police & Fire Retirement System 

Actual Policy

US Equity $178,246 48.15% 40.00%

 

Non - US Equity $56,207 15.18% 15.00%

Fixed Income $96,710 26.13% 30.00%

Real Estate $19,185 5.18% 5.00%

Private Equity $2,965 0.80% 5.00%

Commodities $14,883 4.02% 5.00%

Cash $1,986 0.54% 0.00%

Total Fund Composite $370,180 100.00% 100.00%

Market Value (in $'000s)
Asset Allocation



Investment Performance  

Total Fund Composite* 
Periods Ended September 30, 2013 

*Returns are net of fees 
** Policy index = Wilshire 5000 (40%), MSCI ACWI ex U.S. (15%), Barclays Aggregate (30%), FTSE EPRA NAREIT Dev RE (5%), Wilshire 5000 
+2.5% (5%), DJ UBS Commodity Index (5%) 

6 
Police & Fire Retirement System 

Quarter YTD One Year Three Years Five Years Ten Years

Total Fund Composite 5.0% 11.0% 12.2% 11.2% 9.9% 7.4%

Total Fund Policy** 4.7% 10.0% 11.4% 10.4% 8.8% 7.3%
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Performance Comparison 

Total Fund Composite 
Periods Ended September 30, 2013 

20% 

18% 

16% 

14% 

12% 

 
10% 

8% 

5th 
6% 

25th 
Med 

4%  75th 

2%  95th 

0% 

-2% 

1 Quarter 

  Total Fund 
1  Policy Index 

5th  %tile 
25th %tile 
Median 
75th %tile 
95th %tile 
Number of Funds 

5.12 (43) 
4.66 (60) 

6.82 
5.49 
4.92 
4.24 
1.69 
167 

2 Quarters 

4.89 (59) 
4.09 (78) 

7.61 
6.29 
5.23 
4.23 

-0.08 
165 

3 Quarters 

11.19 (45) 
9.96 (62) 

14.97 
12.47 
10.73 

9.53 
1.31 
164 

1 Year 

12.54 (51) 
11.39 (74) 

17.41 
14.51 
12.73 
11.33 
2.54 
164 

2 Years 

17.34 (11) 
15.71 (33) 

19.29 
16.51 
14.84 
13.38 
9.92 
157 

3 Years 

11.49 (13) 
10.42 (43) 

12.39 
10.92 
10.20 

9.06 
6.75 
149 

5 Years 

10.26 (  3) 
8.75 (25) 

10.13 
8.75 
8.11 
7.33 
5.96 
125 

10 Years 

7.68 (24) 
7.34 (40) 

8.48 
7.67 
7.18 
6.81 
5.97 
102 

 
1  

1 

 

1  

1  

1 

 1 

 

1 

1 

*TUCS Total Ret of Master Trusts - Public Universe - Gross of Fees 
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Performance Comparison 

Trailing Returns 
Periods Ended September 30, 2013 

Quarter 

U.S. Equity Composite 

Net of Fee Return 

Wilshire 5000 

Value Added 

Fixed Composite 

Net of Fee Return 

Barclays Aggregate 

Value Added 

Non – U.S. Equity Composite 

Net of Fee Return 

Policy Benchmark 

Value Added 

Real Estate Composite 

Net of Fee Return 

FTSE EPRA/NAREIT Developed RE 

Value Added 

Commodities Composite 

Net of Fee Return 

DJ UBS Commodity Index 

Value Added 

Alternative Investments Composite 

Net of Fee Return 

Wilshire 5000 +2.5% 

Value Added 

2 Quarters 3 Quarters 1 Year 3 Years 5 Years 10 Years Incept Date   Incept Ret 

6.49 

6.03 

0.46 

9.66 

8.96 

0.70 

21.97 

20.85 

1.12 

21.89 

20.96 

0.92 

17.22 

16.48 

0.74 

11.51 

10.43 

1.08 

8.66 

8.19 

0.47 

9/30/87 

9/30/87 

9/30/87 

9.08 

9.08 

0.01 

0.44 

0.57 

-0.13 

-1.93 

-1.77 

-0.16 

-1.56 

-1.89 

0.33 

-0.69 

-1.68 

0.99 

4.53 

2.86 

1.67 

8.18 

5.41 

2.77 

5.27 

4.59 

0.67 

9/30/87 

9/30/87 

9/30/87 

7.38 

7.10 

0.28 

11.02 

10.09 

0.93 

8.50 

6.66 

1.83 

13.20 

10.04 

3.15 

18.03 

16.48 

1.55 

8.79 

5.95 

2.84 

8.08 

6.26 

1.83 

6.89 

8.46 

-1.58 

12/31/89 

12/31/89 

12/31/89 

8.73 

4.70 

4.03 

2.02 

2.44 

-0.42 

-1.56 

-1.28 

-0.29 

3.01 

4.90 

-1.89 

9.21 

10.95 

-1.74 

8.88 

10.50 

-1.61 

6/30/09 

6/30/09 

6/30/09 

15.52 

17.68 

-2.16 

4.00 

2.13 

1.87 

-7.76 

-7.51 

-0.25 

3/31/13 

3/31/13 

3/31/13 

-7.76 

-7.51 

-0.25 

-0.15 

6.66 

-6.80 

3.63 

10.21 

-6.59 

3.10 

22.72 

-19.62 

4.86 

23.46 

-18.60 

3.52 

18.98 

-15.46 

6/30/10 

6/30/10 

6/30/10 

2.95 

21.54 

-18.59 

Police & Fire Retirement System 8 



Performance Comparison 

Trailing Returns 
Periods Ended September 30, 2013 

Quarter 

Total Fund 

Net of Fee Return 

Policy Index 

Value Added 

2 Quarters 3 Quarters 1 Year 3 Years 5 Years 10 Years Incept Date   Incept Ret 

5.04 

4.66 

0.39 

4.75 

4.09 

0.65 

10.97 

9.96 

1.01 

12.24 

11.39 

0.85 

11.18 

10.42 

0.76 

9.92 

8.75 

1.17 

7.40 

7.34 

0.06 

9/30/87 

9/30/87 

9/30/87 

8.51 

8.63 

-0.13 

Police & Fire Retirement System 9 



Custom Benchmark Specification 

Total Fund 
September 30, 2013 

Quarter Start 

Policy Index 12/79 

Quarter End 

6/98 

Percent 

55.00 

40.00 

5.00 

50.00 

40.00 

10.00 

50.00 

35.00 

15.00 

55.00 

30.00 

15.00 

55.00 

30.00 

15.00 

50.00 

30.00 

15.00 

5.00 

45.00 

15.00 

30.00 

5.00 

5.00 

5.00 

5.00 

5.00 

30.00 

15.00 

Description 

Wilshire 5000 

Barclays Aggregate 

MSCI EAFE Index (N) 

Wilshire 5000 

Barclays Aggregate 

MSCI EAFE Index (N) 

Wilshire 5000 

Barclays Aggregate 

MSCI EAFE Index (N) 

Wilshire 5000 

Barclays Aggregate 

MSCI EAFE Index (N) 

Wilshire 5000 

Barclays Aggregate 

MSCI ACWI X US (N) 

Wilshire 5000 

Barclays Aggregate 

MSCI ACWI X US (N) 

FTSE EPRA/NAREIT Developed RE 

Wilshire 5000 

MSCI ACWI X US (N) 

Barclays Aggregate 

Wilshire 5000 + 2.5% 

FTSE EPRA/NAREIT Developed RE 

DJ UBS Commodity Index 

Wilshire 5000 + 2.5% 

FTSE EPRA/NAREIT Developed RE 

Barclays Aggregate 

MSCI ACWI X US (N) 

9/98 9/02 

12/02 3/06 

6/06 6/06 

9/06 6/09 

9/09 3/10 

6/10 12/12 

3/13 9/13 

Police & Fire Retirement System 10 



Custom Benchmark Specification 

Total Fund 
September 30, 2013 

Quarter Start 

Policy Index (cont.) 

Quarter End Percent 

40.00 Wilshire 5000 

Description 

Police & Fire Retirement System 11 



U.S. Equity 

Police & Fire Retirement System 



Manager Allocation 

U.S. Equity Composite 
As of September 30, 2013 

Ziegler Lotsoff 
$54,191,460  30.40% 

NTGI S&P 500 
$54,497,884  30.57% 

PIMCO Stock Plus 
$21,993,144  12.34% 

Wellington 
$47,563,285  26.68% 

Police & Fire Retirement System 13 



Performance Comparison 

Trailing Returns 
Periods Ended September 30, 2013 

Quarter 

NTGI S&P 500 

Net of Fee Return 

Value Added 

PIMCO Stock Plus 

Net of Fee Return 

Standard & Poor’s 500 

Value Added 

Ziegler Lotsoff 

Net of Fee Return 

Standard & Poor’s 500 

Value Added 

Wellington 

Net of Fee Return 

Russell 2000 

Value Added 

U.S. Equity Composite 

Net of Fee Return 

Wilshire 5000 

Value Added 

2 Quarters 3 Quarters 1 Year 3 Years 5 Years 10 Years Incept Date   Incept Ret 

5.21 

5.25 

-0.03 

8.26 

8.32 

-0.06 

19.76 

19.81 

-0.05 

19.32 

19.35 

-0.03 

16.27 

16.26 

0.01 

10.02 

10.01 

0.02 

7.71 

7.75 

-0.04 

9/30/98 

9/30/98 

9/30/98 

5.63 

5.63 

-0.00 

5.76 

5.25 

0.52 

7.94 

8.32 

-0.38 

20.17 

19.81 

0.37 

20.00 

19.35 

0.65 

18.37 

16.26 

2.11 

12.86 

10.01 

2.85 

8.32 

7.57 

0.75 

9/30/00 

9/30/00 

9/30/00 

3.92 

3.19 

0.73 

4.68 

5.25 

-0.57 

7.91 

8.32 

-0.41 

17.89 

19.81 

-1.92 

17.32 

19.35 

-2.03 

15.03 

16.26 

-1.23 

9.45 

10.01 

-0.55 

9/30/04 

9/30/04 

9/30/04 

6.22 

6.89 

-0.67 

10.56 

10.21 

0.35 

14.33 

13.61 

0.72 

30.68 

27.69 

3.00 

31.86 

30.05 

1.81 

20.45 

18.28 

2.16 

15.29 

11.15 

4.13 

12.07 

9.64 

2.43 

9/30/99 

9/30/99 

9/30/99 

11.48 

8.22 

3.27 

6.49 

6.03 

0.46 

9.66 

8.96 

0.70 

21.97 

20.85 

1.12 

21.89 

20.96 

0.92 

17.22 

16.48 

0.74 

11.51 

10.43 

1.08 

8.66 

8.19 

0.47 

9/30/87 

9/30/87 

9/30/87 

9.08 

9.08 

0.01 

Police & Fire Retirement System 14 
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Investment Manager Analysis 

NTGI S&P 500 
September 30, 2013 

Cumulative Skill Analysis vs Benchmark 
1.20 

1.00 

0.80 

0.60 

0.40 

0.20 

-0.00 

-0.20 

-0.40 

-0.60 

-0.80 

-1.00 

-1.20 

9/09 9/10 9/11 

Quarterly NOF Value Added vs. Policy Benchmark 

Excess Return: 

Excess Risk: 

0.01 

0.22 

Information Ratio: 

T-Stat: 

9/12 9/13 

80% Confidence Band 

0.06 

0.14 

-0.3% 

-0.4% 

3/09 9/09 3/10 9/10 3/11 9/11 3/12 9/12 3/13 9/13 

Quarterly NOF Value Added vs. Policy Benchmark 

Cumulative Value Added 

-0.0% 

-0.1% 

-0.2% 

-0.22 

-0.01 

0.3% 

0.2% 

0.1% 

0.02 
0.06 0.04 

0.5% 

0.4% 
0.43 

Value-Added Analysis vs Benchmark 

0.01 0.02 0.01 0.00 0.01 0.01 0.01 0.02 

-0.02-0.03 -0.01 
-0.05 

-0.08 

-0.01 

Performance Comparison vs Peer Universe* 
30% 

28% 

26% 

24% 

22% 

20% 

18% 

16% 

14% 

12% 

10% 

8%    5th 
25th 

6%    Med 

4%   75th 

2%   95th 

15.0 

14.0 

1 

1 

13.0 

12.0 

1 

1 

11.0 

10.0 

9.0 

1 

1 

1 

1 
8.0 

7.0 

6.0 

1 Quarter 2 Quarters 3 Quarters 1 Year 2 Years 3 Years 5 Years 10 Years 10.0 

Five Year Risk/Return Analysis vs Peer Universe* 

M
e
d
ia

n
 

R
is

k
 

1 
Median 

Return 

12.0 14.0 16.0 18.0 20.0 22.0 24.0 26.0 28.0 30.0 

NTGI S&P 500     5.25 (62)   8.33 (56)  19.88 (55)  19.44 (59)  24.72 (48) 16.33 (49)  10.10 (58)   7.77 (64) 
1  S&P 500 Index     5.25 (62)   8.32 (57)  19.81 (61)  19.35 (65)  24.65 (55) 16.26 (57)  10.01 (66)   7.75 (64) 

Median 
Number of Funds 

5.44 
337 

8.45 
331 

20.23 
327 

20.26 
318 

24.69 
264 

16.32 
239 

10.23 
181 

8.14 
77 

Description 

NTGI S&P 500 

Policy Benchmark 

Median 

Legend 

1 

Gross Fee Ret 

Value 

10.10 

10.01 

10.23 

Rank 

58 

66 

Standard Deviation 

Value 

21.08 

20.96 

20.49 

Rank 

35 

37 

*TUCS Total Returns of Large Neutral Equity Portfolios Universe - Gross of Fees 
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Investment Manager Analysis 

PIMCO Stock Plus 
September 30, 2013 

Cumulative Skill Analysis vs Benchmark 
20.00 

15.00 

10.00 

5.00 

0.00 

-5.00 

-10.00 

-15.00 

-20.00 

9/09 9/10 9/11 

Quarterly NOF Value Added vs. Standard & Poor’s 500 

Excess Return: 

Excess Risk: 

2.59 

3.71 

Information Ratio: 

T-Stat: 

9/12 9/13 

80% Confidence Band 

0.70 

1.56 

20.0% 

18.0% 

16.0% 

14.0% 

12.0% 

10.0% 

8.0% 

6.0% 

4.0% 

2.0% 

0.0% 

-2.0% 

-4.0% 

-6.0% 

-1.72 

-3.3 

3/09 9/09 3/10 9/10 3/11 9/11 3/12 9/12 3/13 9/13 

0.42 

6.35 

3.12 

1.07 1.07 
0.29 

1.00 
0.20 0.60 0.14 

1.00 
2.13 2.16 

0.24 0.73 0.52 

Value-Added Analysis vs Benchmark 

1.18 

-0.86 

Quarterly NOF Value Added vs. Standard & Poor’s 500 

Cumulative Value Added 

Performance Comparison vs Peer Universe* 
30% 

28% 

26% 

24% 

22% 

20% 

18% 

16% 

14% 

12% 

10% 

8%    5th 
25th 

6%    Med 

4%   75th 

2%   95th 

Five Year Risk/Return Analysis vs Peer Universe* 
15.0 

14.0 

13.0 

12.0 

M
e
d
ia

n
 

R
is

k
 

θ 

1 
θ 

θ1 θ1 
θ 

1 

11.0 

θ 

θ1 

θ1 

1 

10.0 

9.0 

1 
Median 

Return 

θ1 
8.0 

7.0 

6.0 

1 Quarter 2 Quarters 3 Quarters 1 Year 2 Years 3 Years 5 Years 10 Years 10.0 12.0 14.0 16.0 18.0 20.0 22.0 24.0 26.0 28.0 30.0 

θ PIMCO  

Median 
Number of Funds 

5.76 (39)  7.94 (75)   20.17 (51)  20.00 (53)  28.78 (6)   18.37 (  6)  12.86 (10)  8.32 (42) 
1 S&P 500 Index      5.25 (62)   8.32 (57)  19.81 (61)  19.35 (65)  24.65 (55) 16.26 (57)  10.01 (66)  7.57 (80) 

5.44 
337 

8.45 
331 

20.23 
327 

20.26 
318 

24.69 
264 

16.32 
239 

10.23 
181 

8.14 
77 

Description 

PIMCO Stock Plus 

Standard & Poor’s 500 

Median 

Legend 

Gross Fee Ret Standard Deviation 

Value 

23.87 

20.96 

20.49 

Rank 

6 

37 

θ 
1 

Value 

12.86 

10.01 

10.23 

Rank 

10 

66 

*TUCS Total Returns of Large Neutral Equity Portfolios Universe - Gross of Fees 
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Investment Manager Analysis 

Ziegler Lotsoff 
September 30, 2013 

Cumulative Skill Analysis vs Benchmark 
14.00 

12.00 

10.00 

8.00 

6.00 

4.00 

2.00 

0.00 

-2.00 

-4.00 

-6.00 

-8.00 

-10.00 

-12.00 

-14.00 

9/09 9/10 9/11 

Quarterly NOF Value Added vs. Standard & Poor’s 500 

Excess Return: 

Excess Risk: 

-0.50 

2.77 

Information Ratio: 

T-Stat: 

9/12 9/13 

80% Confidence Band 

-0.18 

-0.41 

3.5% 

3.0% 

2.5% 

2.0% 

1.5% 

1.0% 

0.5% 

0.0% 

-0.5% 

-1.0% 

-1.5% 

-2.0% 

-2.5% 

-3.0% -2.56 

3/09 9/09 3/10 9/10 3/11 9/11 3/12 

Quarterly NOF Value Added vs. Standard & Poor’s 500 

Cumulative Value Added 

-2.3 

9/12 3/13 9/13 

-1.02 
-1.23 

0.07 

-0.04 

-0.55 

2.60 

1.79 

1.30 

0.86 

0.22 

-0.21 
-0.54 

-0.1 

-0.57 

-1.36 

1.36 

0.90 

0.17 

Value-Added Analysis vs Benchmark 

Performance Comparison vs Peer Universe* 
30% 

28% 

26% 

24% 

22% 

20% 

18% 

16% 

14% 

12% 

10% 

8%    5th 
25th 

6%    Med 

4%   75th 

2%   95th 

15.0 

14.0 

L 

1 
L L 

L 
1 

1 

1 13.0 

12.0 

11.0 

10.0 

9.0 

L1 

L1 

L1 

1 Quarter 2 Quarters 3 Quarters 1 Year 2 Years 3 Years 5 Years 10 Years 

8.0 

7.0 

6.0 

10.0 

Five Year Risk/Return Analysis vs Peer Universe* 

M
e
d
ia

n
 

R
is

k
 

1   L 
Median 

Return 

12.0 14.0 16.0 18.0 20.0 22.0 24.0 26.0 28.0 30.0 

L Ziegler Lotsof 4.77 (79)   8.09 (71)   18.20 (80) 17.74 (83)  23.68 (74)  15.43 (74)   9.84 (73) 
1  S&P 500 Index     5.25 (62)   8.32 (57)   19.81 (61) 19.35 (65)  24.65 (55)  16.26 (57) 10.01 (66) 

Median 
Number of Funds 

5.44 
337 

8.45 
331 

20.23 
327 

20.26 
318 

24.69 
264 

16.32 
239 

10.23 
181 

8.14 
77 

Description 

Ziegler Lotsoff 

Standard & Poor’s 500 

Median 

Legend 

L 

1 

Gross Fee Ret 

Value 

9.84 

10.01 

10.23 

Rank 

73 

66 

Standard Deviation 

Value 

22.21 

20.96 

20.49 

Rank 

17 

37 

*TUCS Total Returns of Large Neutral Equity Portfolios Universe - Gross of Fees 
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Investment Manager Analysis 

Wellington 
September 30, 2013 

Cumulative Skill Analysis vs Benchmark 
25.00 

20.00 

15.00 
20.0% 

10.00 

5.00 

0.00 

-5.00 

-10.00 
0.0% 

-15.00 

-20.00 

-25.00 

9/09 9/10 9/11 

Quarterly NOF Value Added vs. Russell 2000 

Excess Return: 

Excess Risk: 

3.72 

5.53 

Information Ratio: 

T-Stat: 

9/12 9/13 

80% Confidence Band 

0.67 

1.50 

-5.0% 

-4.8 

-10.0% 

3/09 9/09 3/10 9/10 3/11 9/11 3/12 9/12 3/13 9/13 

Quarterly NOF Value Added vs. Russell 2000 

Cumulative Value Added 

-0.89 

15.0% 

10.0% 

5.0% 

9.81 

5.52 

0.83 

3.80 

30.0% 

25.0% 

Value-Added Analysis vs Benchmark 

1.84 2.24 
0.38 1.34 

-0.1 

2.15 
0.14 0.88 0.44 

1.91 
0.32 0.35 

-1.01 -0.95 

Performance Comparison vs Peer Universe* 
40% 

35% 

30% 

25% 

20% 

1 
15% 

5th 
25th 

10%    Med 

75th 
5% 

95th 

0% 

1 Quarter 2 Quarters 3 Quarters 

Wellington 
1  Russell 2000 

Median 
Number of Funds 

1 Year 2 Years 3 Years 5 Years 10 Years 

1 

1 1 
1 

1 
1 1 

18.0 

17.0 

16.0 

15.0 

14.0 

13.0 

12.0 

11.0 

10.0 

9.0 

8.0 

7.0 

18.0 

Five Year Risk/Return Analysis vs Peer Universe* 

M
e
d
ia

n
 

R
is

k
 

Median 

Return 

1 

20.0 22.0 24.0 26.0 28.0 30.0 32.0 34.0 

10.72 (19) 14.67 (20) 31.26 (  6) 32.64 (31)  34.90 (10) 21.16 (13) 15.99 (  5)  12.62 (10) 
10.21 (32) 13.61 (38) 27.69 (38) 30.05 (59)  30.98 (41) 18.28 (58) 11.15 (73)    9.64 (96) 

9.37 
182 

12.84 
177 

26.97 
172 

30.74 
169 

30.70 
154 

18.57 
142 

12.66 
112 

11.10 
40 

Description 

Wellington 

Russell 2000 

Median 

Legend 

1 

Gross Fee Ret 

Value 

15.99 

11.15 

12.66 

Rank 

5 

73 

Standard Deviation 

Value 

30.23 

26.30 

25.22 

Rank 

6 

27 
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Non - U.S. Equity 

Police & Fire Retirement System 



Manager Allocation 

Non – U.S. Equity Composite 
As of September 30, 2013 

Neuberger Berman 
$56,206,731  100.00% 

Police & Fire Retirement System 20 



Performance Comparison 

Trailing Returns 
Periods Ended September 30, 2013 

Quarter 

Neuberger Berman 

Net of Fee Return 

MSCI ACWI X US (N) 

Value Added 

Int’l Equity Composite 

Net of Fee Return 

Policy Benchmark 

Value Added 

2 Quarters 3 Quarters 1 Year 3 Years 5 Years 10 Years Incept Date   Incept Ret 

11.02 

10.09 

0.93 

8.50 

6.66 

1.83 

13.20 

10.04 

3.15 

18.03 

16.48 

1.55 

8.79 

5.95 

2.84 

8.08 

6.26 

1.83 

6/30/06 

6/30/06 

6/30/06 

2.60 

3.46 

-0.86 

11.02 

10.09 

0.93 

8.50 

6.66 

1.83 

13.20 

10.04 

3.15 

18.03 

16.48 

1.55 

8.79 

5.95 

2.84 

8.08 

6.26 

1.83 

6.89 

8.46 

-1.58 

12/31/89 

12/31/89 

12/31/89 

8.73 

4.70 

4.03 
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Investment Manager Analysis 

Neuberger Berman 
September 30, 2013 

Cumulative Skill Analysis vs Benchmark 
12.00 

10.00 

8.00 

6.00 

4.00 

2.00 

0.00 

-2.00 

-4.00 

-6.00 

-8.00 

-10.00 

-12.00 

9/09 9/10 9/11 

Quarterly NOF Value Added vs. MSCI ACWI X US (N) 

Excess Return: 

Excess Risk: 

1.72 

3.14 

Information Ratio: 

T-Stat: 

9/12 9/13 

80% Confidence Band 

0.55 

1.23 

8.0% 

7.0% 

6.0% 

5.0% 

4.0% 

3.0% 

2.0% 

1.0% 

0.0% 

-1.0% 

-2.0% 

-3.0% 

-4.0% 

-5.0% 

-6.0% 

Value-Added Analysis vs Benchmark 

3.79 

1.90 

0.60 0.30 0.31 

-0.31 

-1.79 

0.35 
0.84 

1.99 

0.28 0.33 
0.72 

1.16 0.84 0.93 1.37 

-0.78 

-1.58 

-4.44 

3/09 9/09 3/10 9/10 3/11 9/11 3/12 9/12 3/13 9/13 

Quarterly NOF Value Added vs. MSCI ACWI X US (N) 

Cumulative Value Added 

Performance Comparison vs Peer Universe* 
35% 

30% 

25% 

20% 

15% 5th 
25th 

10%    Med 

75th 
5% 

95th 
0% 

-5% 

-10% 

1 Quarter 2 Quarters 3 Quarters 1 Year 2 Years 3 Years 5 Years 10 Years 

1 

1 

1 

1 

1 1 

1 

15.0 

10.0 

5.0 

0.0 

-5.0 

-10.0 

12.0 

25.0 

20.0 

Five Year Risk/Return Analysis vs Peer Universe* 

M
e
d
ia

n
 

R
is

k
 

1 
Median 

Return 

14.0 16.0 18.0 20.0 22.0 24.0 26.0 28.0 30.0 32.0 34.0 36.0 

N. Berman            11.02 (31)  8.50 (49)  13.20 (51)  18.03 (57) 17.61 (59)  8.95 (50)    8.46 (46) 
1  MSCI ACWI x US 10.09 (43)  6.66 (63)  10.04 (67)  16.48 (65) 15.47 (71)  5.95 (75)    6.26 (79) 

Median 
Number of Funds 

9.55 
2050 

8.37 
1973 

13.74 
1925 

19.89 
1889 

18.85 
1708 

8.96 
1530 

8.11 
1126 

9.71 
444 

Description 

Neuberger Berman 

MSCI ACWI X US (N) 

Median 

Legend 

1 

Gross Fee Ret 

Value 

8.46 

6.26 

8.11 

Rank 

46 

79 

Standard Deviation 

Value 

23.28 

25.01 

24.04 

Rank 

59 

37 
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Fixed Income 

Police & Fire Retirement System 



Manager Allocation 

Fixed Income Composite 
As of September 30, 2013 

Baird Advisors 
$46,149,836  47.72% 

Western Asset Management 
$50,559,909  52.28% 

Police & Fire Retirement System 24 



Performance Comparison 

Trailing Returns 
Periods Ended September 30, 2013 

Quarter 

Baird Advisors 

Net of Fee Return 

Barclays Aggregate 

Value Added 

Western Asset Management 

Net of Fee Return 

Barclays Aggregate 

Value Added 

Fixed Income Composite 

Net of Fee Return 

Barclays Aggregate 

Value Added 

2 Quarters 3 Quarters 1 Year 3 Years 5 Years 10 Years Incept Date   Incept Ret 

0.47 

0.57 

-0.10 

-1.74 

-1.77 

0.03 

-1.71 

-1.89 

0.18 

-1.17 

-1.68 

0.51 

3.84 

2.86 

0.98 

6.42 

5.41 

1.01 

4.83 

4.59 

0.24 

3/31/03 

3/31/03 

3/31/03 

4.86 

4.60 

0.26 

0.41 

0.57 

-0.16 

-2.10 

-1.77 

-0.33 

-1.42 

-1.89 

0.47 

-0.24 

-1.68 

1.44 

5.08 

2.86 

2.22 

9.74 

5.41 

4.33 

3/31/04 

3/31/04 

3/31/04 

5.38 

4.52 

0.86 

0.44 

0.57 

-0.13 

-1.93 

-1.77 

-0.16 

-1.56 

-1.89 

0.33 

-0.69 

-1.68 

0.99 

4.53 

2.86 

1.67 

8.18 

5.41 

2.77 

5.27 

4.59 

0.67 

9/30/87 

9/30/87 

9/30/87 

7.38 

7.10 

0.28 
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Investment Manager Analysis 

Baird Advisors 
September 30, 2013 

Cumulative Skill Analysis vs Benchmark 
20.00 

15.00 

10.00 

5.00 

0.00 

-5.00 

-10.00 

-15.00 

-20.00 

9/09 9/10 9/11 

Quarterly NOF Value Added vs. Barclays Aggregate 

Excess Return: 

Excess Risk: 

0.96 

2.72 

Information Ratio: 

T-Stat: 

9/12 9/13 

80% Confidence Band 

0.35 

0.78 

6.0% 

5.0% 

4.0% 

3.0% 

2.0% 

1.0% 

0.0% 

-1.0% 

-2.0% 

-3.0% 

-4.0% 

-5.0% 

-6.0% 

3/09 9/09 3/10 9/10 3/11 9/11 3/12 9/12 3/13 9/13 

Quarterly NOF Value Added vs. Barclays Aggregate 

Cumulative Value Added 

-4.41 

-1.06 

-0.28 

1.23 
0.80 

2.97 

1.86 

0.95 
0.33 

0.66 0.80 
1.10 

0.34 0.34 0.16 0.12 

-0.1 

Value-Added Analysis vs Benchmark 

-0.02 
-0.46-0.43 

Performance Comparison vs Peer Universe* 
14% 

12% 

10% 

8% 

6% 

5th 
2%   25th 

Med 
0%   75th 

-2%   95th 

-4% 

-6% 

-8% 

1 Quarter 2 Quarters 3 Quarters 1 Year 2 Years 3 Years 5 Years 10 Years 

4% 

13.0 

12.0 

11.0 

10.0 

Five Year Risk/Return Analysis vs Peer Universe* 

M
e
d
ia

n
 

R
is

k
 

φ 

φ 

φ1 

φ1 

1 

9.0 

φ 
1 φ1 8.0 

7.0 

6.0 

5.0 

4.0 

3.0 

2.0 

1.0 

-4.0 -2.0 0.0 2.0 4.0 6.0 

Gross Fee Ret 

Description 

Baird Advisors 

Barclays Aggregate 

Median 

Legend 

8.0 10.0 12.0 14.0 

1 φ 
Median 

Return 

φ1 
φ1 

1 

φ Baird Advisors 0.52 (65)   -1.64 (22)  -1.55 (23)  -0.96 (23)   3.28 (19)   4.06 (25)    6.65 (50)   5.01 (54) 

1  Barclays Agg.      0.57 (55)   -1.77 (35)  -1.89 (44)  -1.68 (56)   1.68 (78)   2.86  (79)   5.41 (87)   4.59 (89) 

Median 
Number of Funds 

0.62 
101 

-1.93 
100 

-1.95 
100 

-1.45 
96 

2.51 
80 

3.56 
70 

6.69 
52 

5.10 
25 

Standard Deviation 

Value 

4.08 

3.53 

4.16 

Rank 

50 

73 

φ 
1 

Value 

6.65 

5.41 

6.69 

Rank 

50 

87 
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Investment Manager Analysis 

Western Asset Management 
September 30, 2013 

Cumulative Skill Analysis vs Benchmark 
50.00 

40.00 

30.00 

20.00 

10.00 

0.00 

-10.00 

-20.00 

-30.00 

-40.00 

-50.00 

9/09 9/10 9/11 

Quarterly NOF Value Added vs. Barclays Aggregate 

Excess Return: 

Excess Risk: 

4.11 

8.54 

Information Ratio: 

T-Stat: 

9/12 9/13 

80% Confidence Band 

0.48 

1.08 

0.0% 

-5.0% 

-10.0% 

-15.0% 

-20.0% 

3/09 9/09 3/10 9/10 3/11 9/11 3/12 9/12 3/13 9/13 

Quarterly NOF Value Added vs. Barclays Aggregate 

Cumulative Value Added 

-12.57 

-0.2 

25.0% 

20.0% 

15.0% 

10.0% 

5.0% 

10.59 
8.02 

3.99 3.32 

0.07 
2.28 1.54 1.59 2.79 

0.50 
1.86 0.98 0.82 

-0.18-0.16 

Value-Added Analysis vs Benchmark 

-0.22 

-2.99 

-0.07 

Performance Comparison vs Peer Universe* 
14% 

12% 

10% 

8% 

6% 

5th 
2%   25th 

Med 
0%   75th 

-2%   95th 

-4% 

-6% 

-8% 

1 Quarter 2 Quarters 3 Quarters 1 Year 2 Years 3 Years 5 Years 10 Years 

4% 

12.0 

11.0 

Five Year Risk/Return Analysis vs Peer Universe* 

M
e
d
ia

n
 

R
is

k
 

10.0 

9.0 

 

 

1  

1  

 

 

1 

1 8.0 

7.0 

6.0 

5.0 

4.0 

3.0 

2.0 

-4.0 -2.0 0.0 2.0 4.0 6.0 

Gross Fee Ret 

5.10 
25 

Description 

Western Asset Management 

Barclays Aggregate 

Median 

Legend 

8.0 10.0 12.0 14.0 

Median 

Return 

 
1 

 
1 

1 

1 

 Western Asset  0.49 (66)   -1.96 (53)  -1.20 (  7)   0.05 (  1)   5.31 (  5)   5.39 (  6)  10.07 (  5) 
1  Barclays Agg.       0.57 (55)   -1.77 (35)  -1.89 (44)  -1.68 (56)   1.68 (78)   2.86 (79)    5.41 (87) 

Median 
Number of Funds 

0.62 
101 

-1.93 
100 

-1.95 
100 

-1.45 
96 

2.51 
80 

3.56 
70 

6.69 
52 

Standard Deviation 

Value 

8.72 

3.53 

4.16 

Rank 

13 

73 

 
1 

Value 

10.07 

5.41 

6.69 

Rank 

5 

87 

*TUCS Total Returns of Fixed Income Portfolios - Core Universe - Gross of Fees 
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 Estate Real Estate 

Police & Fire Retirement System 



Manager Allocation 

Real Estate Composite 
As of September 30, 2013 

CBRE Clarion 
$19,184,853  100.00% 
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Performance Comparison 

Trailing Returns 
Periods Ended September 30, 2013 

Quarter 

CBRE Clarion 

Net of Fee Return 

FTSE EPRA/NAREIT Developed RE 

Value Added 

Real Estate Composite 

Net of Fee Return 

FTSE EPRA/NAREIT Developed RE 

Value Added 

2 Quarters 3 Quarters 1 Year 3 Years 5 Years 10 Years Incept Date   Incept Ret 

2.02 

2.44 

-0.42 

-1.56 

-1.28 

-0.29 

3.01 

4.90 

-1.89 

9.21 

10.95 

-1.74 

8.88 

10.50 

-1.61 

6/30/09 

6/30/09 

6/30/09 

15.52 

17.68 

-2.16 

2.02 

2.44 

-0.42 

-1.56 

-1.28 

-0.29 

3.01 

4.90 

-1.89 

9.21 

10.95 

-1.74 

8.88 

10.50 

-1.61 

6/30/09 

6/30/09 

6/30/09 

15.52 

17.68 

-2.16 

Police & Fire Retirement System 30 



Investment Manager Analysis 

CBRE Clarion 
September 30, 2013 

Cumulative Skill Analysis vs Benchmark 
5.00 

4.00 

3.00 

2.00 

1.00 

0.00 

-1.00 

-2.00 

-3.00 

-4.00 

-5.00 

12/10 3/11 6/11 9/11 12/11 3/12 6/12 9/12 12/12 3/13 6/13 9/13 

Quarterly NOF Value Added vs. FTSE EPRA/NAREIT Developed RE80% Confidence Band 

-1.46 

1.43 

Information Ratio: 

T-Stat: 

-1.02 

-1.76 

2.0% 

1.0% 

0.0% 

-1.0% 

-2.0% 

-3.0% 

-4.0% 

-5.0% 

-6.0% 

-7.0% 

-8.0% 

-9.0% 

9/09 3/10 9/10 3/11 9/11 3/12 9/12 3/13 9/13 

Quarterly NOF Value Added vs. FTSE EPRA/NAREIT Developed RE 

Cumulative Value Added 

-2.12 

-1.07 -0.89 

0.09 

1.05 
0.44 

-0.32 -0.52 -0.17 

-1.4 
-0.93 -0.98 

-1.61 

0.29 0.25 0.11 

-0.42 

Value-Added Analysis vs Benchmark 

Excess Return: 

Excess Risk: 

Performance Comparison vs Peer Universe* 
35% 

30% 

25% 

20% 

15% 

10% 5th 

1 
1 

5%   25th 
Med 

0%   75th 

-5%   95th 

-10% 

-15% 

-20% 

-25% 

1 Quarter 2 Quarters 3 Quarters 1 Year 2 Years 3 Years 5 Years 10 Years 

1 

1 

1 

50.0 

40.0 

30.0 

20.0 

10.0 

0.0 

-10.0 

-20.0 

-30.0 

-40.0 

Three Year Risk/Return Analysis vs Peer Universe* 

M
e
d
ia

n
 

R
is

k
 

1 Median 

Return 

1 

-30.0 -20.0 -10.0 0.0 10.0 20.0 30.0 40.0 50.0 60.0 

CBRE Clarion 2.23 (49)   -1.19 (72)  3.59 (66)   10.02 (46)  18.61 (20)   9.69 (63) 
1 FTSE EPRA/NA    2.44 (46)   -1.28 (73)  4.90 (54)   10.95 (39)  20.37 (13) 10.50 (56) 

Median 
Number of Funds 

2.14 
562 

3.04 
594 

5.42 
593 

9.42 
578 

11.50 
531 

11.46 
499 

0.20 
379 

7.75 
93 

Description Legend 

CBRE Clarion 

FTSE EPRA/NAREIT Dev. 1 

Median 

Gross Fee Ret 

Value 

9.69 

10.50 

11.46 

Rank 

63 

56 

Standard Deviation 

Value 

14.47 

14.87 

8.88 

Rank 

28 

23 
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Commodities 

Police & Fire Retirement System 



Manager Allocation 

Commodities Composite 
As of September 30, 2013 

Wellington Commodities 
$14,882,816  100.00% 
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Performance Comparison 

Trailing Returns 
Periods Ended September 30, 2013 

Quarter 

Wellington Commodities 

Net of Fee Return 

DJ UBS Commodity Index 

Commodities Composite 

Net of Fee Return 

DJ UBS Commodity Index 

2 Quarters 3 Quarters 1 Year 3 Years 5 Years 10 Years Incept Date   Incept Ret 

4.00 

2.13 

-7.76 

-7.51 

3/31/13 

3/31/13 

-7.76 

-7.51 

4.00 

2.13 

-7.76 

-7.51 

3/31/13 

3/31/13 

-7.76 

-7.51 
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Private Equity 

Police & Fire Retirement System 



Investment Manager Performance  

Private Partnerships 
As of September 30, 2013 

36 

 

Police & Fire Retirement System 

Amount % Amount %

Adams Street Direct 2010 Fund $500,000 April 27, 2010 $307,236 61% $0 0% $336,349 1.09 4.99%

Adams Street Non-US Dev. 2010 Fund $1,500,000 April 27, 2010 $507,805 34% $43,228 3% $490,985 1.05 3.40%

Adams Street Non-US EM 2010 Fund $500,000 January 3, 2011 $139,500 28% $0 0% $121,280 0.87 -11.14%

Adams Street US 2010 Fund $2,500,000 April 27, 2010 $893,008 36% $104,933 4% $961,671 1.19 10.13%

Adams Street 2013 Global Fund $5,000,000 July 3, 2013 $220,715 4% $0 0% $220,000 1.00 NA

Flag Global Partners $5,000,000 January 17, 2012 $950,000 19% $0 0% $834,447 0.88 -8.97%

Alternative Investments Composite $15,000,000 April 27, 2010 $3,018,264 20% $148,161 1% $2,964,732 1.03 2.14%

Total Value / 

Paid-In Capital 1
Annualized 

IRR 
Partnership

Commitment 

Value
Inception Date

Capital Called Capital Distributed
Fair Value



Tab 5 
Capital Market Review 

Police & Fire Retirement System 
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Real GDP

Consumer Spending
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Unemployment Rate and Job Growth/Loss

Job Growth (Loss) Unemployment Rate

September 30, 2013

CPI (all items)

Seasonally adjusted Sep-13 0.2 3-Month 0.4

Aug-13 0.1 12-Month 1.2

Jul-13 0.2 10-Yr Annual 2.4

Breakeven Inflation 10-Year 2.2

Consumer Sentiment Sep-13 77.5

Unv. of Michigan Survey Aug-13 82.1

1-Yr Ago 78.3 10-Yr Avg 78.5

Manufacturing Sep-13 56.2 Change in Manufacturing Sector

Inst. for Supply Mgmt Aug-13 55.7 >50 Expansion

Purchasing Mngrs' Idx 1-Yr Avg 52.4 <50 Contraction

Note:  Seasonally adjusted CPI data is utilized to better reflect short-term pricing activity.

Monthly Change Cumulative Change

Key Economic Indicators
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Growth vs. Value

QTD Excess Return Rolling 3-Year Excess Return

September 30, 2013 Qtr Ytd 1 Yr 3 Yr 5 Yr 10 Yr

Wilshire 5000 6.0 20.9 21.0 16.5 10.4 8.2

Wilshire U.S. Large Cap 5.6 20.1 19.8 16.2 10.0 7.9

Wilshire U.S. Small Cap 9.6 27.4 31.4 19.4 14.3 11.3

Wilshire U.S. Large Growth 9.3 21.5 20.6 16.3 11.3 8.1

Wilshire U.S. Large Value 2.7 19.0 19.3 16.0 8.7 7.6

Wilshire U.S. Small Growth 12.6 33.5 35.8 21.0 15.8 12.0

Wilshire U.S. Small Value 6.8 22.1 27.4 17.7 12.8 10.6

Wilshire REIT Index -3.0 2.7 5.3 12.5 5.6 9.4

MSCI USA Minimum Volatility Index 2.7 15.9 13.8 15.3 9.1 7.8

FTSE RAFI U.S. 1000 Index 5.2 22.8 25.5 17.2 13.2 n.a.
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MSCI EAFE:  Largest Countries and Return

QTD YTD
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Japan
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Australia

MSCI EAFE
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MSCI EM:  Largest Countries and Return

QTD YTD

China

South
Korea

Brazil

Taiwan

South
Africa

Russia

MSCI Emrg
Mrkts

September 30, 2013 Qtr Ytd 1 Yr 3 Yr 5 Yr 10 Yr

MSCI ACWI ex-US ($g) 10.2 10.5 17.0 6.4 6.7 9.2

MSCI EAFE ($g) 11.6 16.6 24.3 9.0 6.9 8.5

MSCI Emerging Markets ($g) 5.9 -4.0 1.3 0.0 7.6 13.2

MSCI Frontier Markets ($g) 6.3 18.5 22.1 4.5 -2.2 7.7

MSCI ACWI ex-US Growth ($g) 8.9 10.7 16.5 6.5 6.7 8.8

MSCI ACWI ex-US Value ($g) 11.5 10.2 17.4 6.4 6.8 9.7

MSCI ACWI ex-US Small ($g) 12.5 14.8 20.5 7.6 11.8 11.5

MSCI EAFE Minimum Volatility Idx 6.9 14.5 14.8 9.6 8.1 10.9

FTSE RAFI Developed ex-US Index 13.6 17.7 26.5 7.5 7.3 n.a.

MSCI EAFE LC ($g) 7.6 19.8 28.8 9.6 6.0 6.8

MSCI Emerging Markets LC ($g) 5.8 0.8 6.2 3.1 8.5 12.8
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Treasury Yield Curve

Current Quarter Previous Quarter One Year Ago

September 30, 2013 Qtr Ytd 1 Yr 3 Yr 5 Yr 10 Yr

Barclays Aggregate Bond Index 0.6 -1.9 -1.7 2.9 5.4 4.6

Barclays Treasury Index 0.1 -2.0 -2.1 2.2 4.0 4.3

Barclays Gov't-Related Index 0.3 -2.8 -2.2 2.3 4.4 4.3

Barclays Securitized Index 1.0 -1.0 -1.1 2.8 4.9 4.7

Barclays Corporate IG Index 0.8 -2.6 -1.6 4.4 9.2 5.3

Barclays LT Gov't/Credit Index -0.8 -8.7 -8.3 4.7 9.1 6.3

Barclays LT Treasury Index -2.2 -9.9 -10.6 3.6 6.5 6.1

Barclays LT Gov't-Related Index -0.4 -9.8 -8.3 4.9 7.7 6.7

Barclays LT Corporate IG Index 0.1 -7.4 -6.5 5.4 11.7 6.3

Barclays U.S. TIPS Index 0.7 -6.7 -6.1 4.0 5.3 5.2

Barclays High Yield Index 2.3 3.7 7.1 9.2 13.5 8.9

Treasury Bills 0.0 0.1 0.1 0.1 0.2 1.7
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September 30, 2013 Qtr Ytd 1 Yr 3 Yr 5 Yr 10 Yr

Developed Markets

Barclays Global Aggregate xUS 4.4 -2.4 -3.4 1.5 4.8 5.1

Barclays Global Aggregate xUS * 1.0 0.8 2.1 3.1 4.7 4.3

Barclays Wrld Govt xUS IL Bond 5.9 -1.4 1.9 4.2 4.4 6.4

Barclays Wrld Govt xUS IL Bond * 0.5 -1.1 1.6 4.2 4.9 5.2

Emerging Mrkts (Hard Currency)

Barclays EM USD Aggregate 1.4 -5.2 -2.1 5.7 10.4 8.9

Emerging Mrkts (Foreign Currency)

Barclays EM Local Currency Gov't 2.3 -4.0 -0.2 3.5 6.6 n.a.

Barclays EM Local Currency Gov't * 0.0 -2.2 -0.4 2.7 4.7 n.a.

Euro vs. Dollar 4.1 2.7 5.2 -0.3 -0.8 1.5

Yen vs. Dollar 1.2 -11.9 -20.7 -5.2 1.6 1.3

Pound vs. Dollar 6.8 -0.4 0.3 0.9 -1.9 -0.3

* Returns are reported in terms of local market investors, w hich removes currency effects.
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September 30, 2013 Weight Qtr Ytd 1 Yr 3 Yr

Barclays High Yield Index 100% 2.3 3.7 7.1 9.2

Quality Distribution

Ba U.S. High Yield 38.6% 1.8 1.8 4.7 8.2

B U.S. High Yield 42.9% 2.3 3.6 7.3 9.2

Caa U.S. High Yield 17.6% 3.7 9.2 12.8 11.4

Ca to D U.S. High Yield 0.7% -5.2 -4.7 1.9 5.8

Non-Rated U.S. High Yield 0.2% 2.5 4.2 6.1 12.5
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September 30, 2013 Qtr Ytd 1 Yr 3 Yr 5 Yr 10 Yr

Barclays U.S. TIPS Index 0.7 -6.7 -6.1 4.0 5.3 5.2

Dow Jones UBS Commodity Index 2.1 -8.6 -14.3 -3.2 -5.3 2.1

Global Public Real Estate* -0.1 2.9 6.8 12.2 6.7 10.1

NCREIF ODCE Fund Index 3.5 10.4 13.0 14.2 0.7 7.1

NCREIF Timberland Index 1.1 3.6 9.7 4.0 2.1 8.1

Alerian MLP Index (Oil & Gas) -0.7 21.2 17.0 16.5 22.5 15.7

*  Wilshire Global Real Estate Securities from December 2003 to December 2004.  Wilshire

   Global REITs from 2004 to present.
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Annualized

5-Year

2008 2009 2010 2011 2012 YTD 2013 2008-2012

Core Bond Emrg Mrkts REITs U.S. TIPS Emrg Mrkts U.S. Equity High Yield

5.2% 79.0% 28.6% 13.6% 18.6% 20.9% 10.3%

T-Bills High Yield Emrg Mrkts REITs Developed Developed U.S. TIPS

2.0% 58.2% 19.2% 9.2% 17.9% 16.6% 7.0%

U.S. TIPS Developed U.S. Equity Core Bond REITs High Yield Core Bond

-2.3% 32.5% 17.2% 7.8% 17.6% 3.7% 5.9%

High Yield REITs Commodities High Yield U.S. Equity REITs REITs

-26.2% 28.6% 16.8% 5.0% 16.1% 2.7% 5.2%

Commodities U.S. Equity High Yield U.S. Equity High Yield T-Bills U.S. Equity

-35.6% 28.3% 15.1% 1.0% 15.8% 0.1% 2.0%

U.S. Equity Commodities Developed T-Bills U.S. TIPS Core Bond T-Bills

-37.2% 18.9% 8.2% 0.1% 7.0% -1.9% 0.5%

REITs U.S. TIPS Core Bond Developed Core Bond Emrg Mrkts Emrg Mrkts

-39.2% 11.4% 6.5% -11.7% 4.2% -4.0% -0.6%

Developed Core Bond U.S. TIPS Commodities T-Bills U.S. TIPS Developed

-43.1% 5.9% 6.3% -13.3% 0.1% -6.7% -3.2%

Emrg Mrkts T-Bills T-Bills Emrg Mrkts Commodities Commodities Commodities

-53.2% 0.2% 0.1% -18.2% -1.0% -8.6% -5.2%

Annual Asset Class Returns - Best to Worst
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Cumulative Skill Graph  
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Value Added Graph 
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