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Figure 5.1, Page 245

Figure: Term structure of crude oil futures
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Figure 5.2, Page 246
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Figure: Contango and backwardation movements
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Table 5.1, Page 252

Table: Annualized excess return (in %) of commodity futures strategies

One-year rolling window
1990 = 2012 Min 10% 50% 90%  Max
Crude QOil —4.9 —75.7 —40.4 6.3 89.3 175.1
Brent —10.2 —69.4 —33.2 13.9 745 231.2
Natural Gas 19.2 —83.3 —-58.0 —20.0 86.0 360.2
Heating Oil —8.3 —70.6 —30.7 8.4 76.8 230.3
| Wheat | 83 | —649 —342 —81 295 146.6 |
Corn 6.4 —60.5 —-305 —-9.9 35.8 104.9
Soybeans —3.4 —47.3 —-20.9 1.5 409 89.8
Cotton 6.9 —63.3 —-36.8 —8.9 38.3 1855
 Copper | —6.0 | —624 —260 24 586 223.1 |
Gold —2.9 —25.9 -—14.4 1.9 263 63.2
Silver —4.3 —41.3 —19.9 1.5 45.0 158.9
Platinum —5.0 —55.2 —19.7 5.3 427  86.9
Average —0.3
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Table 5.2, Page 252

Table: Annualized volatility (in %) of commodity futures strategies

1990 - 2012

One-year rolling window

Min 10% 50% 90% Max
Crude Oill 36.5 156 214 325 485 70.3
Brent 34.8 16.2 216 30.6 43.9 684
Natural Gas 51.0 240 36.0 49.2 66.0 73.6
Heating Oil 35.1 19.4 23.1 320 433 629
| Wheat | 282 | 166 184 244 40.0 51.2 |
Corn 25.0 12.7 157 222 33.8 44.8
Soybeans 22.8 11.4 16.7 20.6 315 414
Cotton 26.0 122 18.6 23.4 344 424
| Copper | 272 | 131 176 238 359 56.5 |
Gold 16.2 590 8.0 147 224 33.0
Silver 29.0 11.5 16.8 257 434 54.6
Platinum 21.4 85 13.6 19.6 27.3 433
Average 29.4

Introduction to Risk Parity and Budgeting

Risk Parity Applied to Alternative Investments




Table 5.3, Page 253

Table: Main statistics of EW and ERC commodity portfolios

Portfolio | i1y o1y SR A#A9Y Y Yo
EW 8.26 1648 0.28 —-57.79 —-0.31 5.16
ERC 7.24 1446 025 —-56.06 —-0.22 4.95
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Figure 5.3, Page 253

Figure: Simulated performance of EW and ERC commodity portfolios
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Table 5.4, Page 257

Table: Calibration of the EMN portfolio

Market practice | ERC

J X" REC; REC; ' X HC; RC;

1 42.7%  2.1% 20.8% | 385% 2.0% 20.0%

2 119.3% 25% 24.8% ' 18.6% 2.0% 20.0%

3 [251% 3.0% 20.6% , 21.5% 2.0% 20.0%

4 |13.9% 0.6% 65% ! 18.7% 2.0% 20.0%

5 | 38.6% 1.8% 183% , 45.2%  2.0% 20.0%
o] 00% ~ 1 00%
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Table 5.5, Page 259

Table: Statistics of monthly returns of hedge fund strategies

. . VaR | ES
Strategy 1250 N Y2 MDD : (G) (H) : (G) (H)
1 122 35 180 —479 , 56 35, 7.0 125
2 163 00 07 —443 '81 7.6 '101 107
3 145 —16 57 —483 , 65 6.2, 82 110
4 102 —-28 163 —384 '50 44 ' 62 10.6
5 81 —-08 16 -223 ,35 43, 45 6.2
6 103 —38 247 —424 '51 39 ' 63 116
7 91 -18 88 301 ,42 36, 53 79
8 92 —14 31 —323 141 451 52 77
9 102 -01 -08 -92 ,43 41, 55 5.1
10 80 -27 144 358 '35 321 45 7.9
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Table 5.6, Page 259

Table: Statistics of ERC HF portfolios (Sep. 2006 — Aug. 2012)
ERC-weighted

Index

" Vol ES CF

I
I
|
61y (in %) 793 1 485 4.66 5.93
MDD (in%) | —27.08 | —18.22 —16.02 —19.14
I
I

% —204 1 -184 —137 —1.96
_____ 2 | _ 624, 68 538 = 898 |

T 0.00 1~ 0.89 1.88 235

T 0.00 ' 0.41 1.31 0.77
A 072 1 029  0.65  0.13 |

N+ 1.40 | 3.05 2.67 5.42

% 0.83 , 0.65 0.63 0.62

g 1.77 ' 3.98 3.68 3.38
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Figure 5.4, Page 260

Figure: Weights (in %) of ERC HF portfolios
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Figure 5.5, Page 261

Figure: Risk contributions (in %) of ERC HF portfolios
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Figure 5.6, Page 261
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Figure: Simulated performance of ERC HF portfolios
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Figure 5.7, Page 262

Figure: Risk factor contributions (in %) of ERC HF portfolios
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Figure 5.8, Page 263

Figure: Weights (in %) of RFP HF portfolios
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Figure 5.9, Page 263

Figure: Risk contributions (in %) of RFP HF portfolios
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5.10, Page 264

Figure: Risk factor contributions (in %) of RFP HF portfolios
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Figure 5.11, Page 264
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Figure: Simulated performance of RFP HF portfolios
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Table 5.7, Page 265

Table: Statistics of RFP HF portfolios (Sep. 2006 — Aug. 2012)

. | RFP-weighted
Asset-weighted Vol £S CE

iy (in %) 0.86 . —0.31 0.10 —0.16

61y (in %) 7.93 I 5.98 5.33 6.35

MDD (in %) -27.08 |, —19.23 -1596 —19.12

" —2.04 1 —-1.00 —070 —2.87
_____ | 624 387 371 1468

T 0.00 . 3.47 4.84 6.01

Tt 0.00 ! 150 1.63 1.39
A 072 |+ 024 022  0.10 |

N+ 1.40 | 3.02 3.01 6.78

@ 0.83 . 0.63 0.52 0.51

T+ 1.77 - 3.06 3.54 3.74
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Table: Risk decomposition of the current allocation x

Asset X; MAE; RC; RC*
1 20.00 1090 2.18 17.68
2 40.00 10.20 4.08 33.07
3 5.00 1226 0.61 4.97
4 35.00 15.61 5.46 44.28

Volatility 12.34

Table: Risk decomposition of the RB portfolio x*

Asset X; MAE; RC; RC*
1 25.68 12.08 3.10 25.00
2 33.56 0.24 3.10 25.00
3 18.84 16.46 3.10 25.00
4 21.93 14.14 3.10 25.00

Volatility 12.41
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Tables 5.8 & 5.9, Page 267

0




Tables 5.10 & 5.11, Page 267

Table: Risk decomposition of the constrained RB portfolio x*(8) when 77 = 5%

Asset X; MAE; RC; RCT
1 20.59 11.06 2.28 18.51
2 39.13 10.11 3.95 32.15
3 6.91 12.92 0.89 7.26
4 33.37 15.b1 5.18 42.08

Volatility 12.30

Table: Risk decomposition of the constrained RB portfolio x* (@) when t+ =5%

Asset | xi  MAE; RHECi HE}
1 20.73 11.10 2.30 18.71
2 39.17 10.12 3.96 32.24
3 6.77 12.86 0.87 7.08
4 33.33 1548 5.16 41.96

Volatility 12.29
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Tables 5.12 & 5.13, Page 268

Table: Risk decomposition of the constrained RB portfolio x*(0) when

Tt =20%
Asset | x;  ME; RC; RXC;
1 22.64 11.52 2.61 21.26
2 36.58 0.77 3.57 29.12
3 12.36 14.68 1.81 14.78
4 28.42 15.04 4.28 34.84
Volatility 12.27

Table: Risk decomposition of the constrained RB portfolio x* (&) when

T =20%
Asset X; MAE; HC; HC*
1 2291 11.61 266 21.70
2 36.70 9.80 3.60 29.33
3 12.09 14.55 1.76 14.35
4 28.30 14.99 4.24 34.61
Volatility 12.26
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