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Table 3.1, Page 158

Table: Weight and risk concentration of several equity indices (June 29, 2012)

Weights Risk contributions

Ticker ' L (x ' L(x
)1 109, 2é%? 50% | 7)1 109 2E(>°/3 50%
SX5P 308 | 241 481 713 | 263 100 404 686
SX5E 312 | 230 465 721 | 312 205 447 733
INDU 332 230 450 735 | 358 250 496 759
BEL20 391 | 258 494 791 | 451 256 568 825
DAX 440 ' 275 560 818 | 473 ' 272 598 848
CAC 47 .4 : 343 583 824 | 441 : 319 573 797
AEX 522 ' 372 613 860 | 514 K 353 620 847
HSI 537 | 409 647 846 | 565 | 414 676 87.4
HSCEI 548 ' 307 693 859 | 538 ! 365 672 859
SMI 58.1 | 442 700 878 | 491 ' 303 602 851
NKY 602 ' 479 704 877 | 614 ' 4906 709 881
UKX 608 ' 475 731 886 | 604 ' 461 728 887
SXXE 617 ' 492 735 887 | 639 ' 516 753 901
SPX 61.8 ' 521 720 878 | 593 ! 487 699 867
MEXBOL | 646 ' 482 751 918 | 659 ! 457 786 929
IBEX 649 ' 517 773 902 | 683 ! 582 803 914
SXXP 656 ' 55.0 764 901 | 642 ' 520 755 90.0
SPTSX 650 ' 543 761 908 | 69.6 ' 585 80.3 92.0
NDX 663 | 586 770 892 | 646 ' 569 749 886
TWSE 707 ' 734 868 952 | 797 ! 726 873 957
TPX 808 ' 728 888 963 | 839 ' 771 910 97.3
KOSPI 86.5 ' 80.6 939 98.0 | 893 ' 851 958 98.8
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Figure 3.1, Page 158

Figure: Lorenz curve of several equity indices (June 29, 2012)
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Figure 3.2, Page 162

Figure: Performance of the RAFI index since January 2000
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Figure 3.3, Page 163

Figure: lllustration of the diversification effect of AW indices
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Figure 3.4, Page 165

Figure: Location of the minimum variance portfolio in the efficient frontier
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Table: Unconstrained minimum variance portfolios

Tables 3.2 & 3.3, Page 166

)
Asset | 0% 0%  20%  50%  70%  90%  99%
1 4435 53.92 65.88 90.65 114.60 149.07 170.07
2 25.25 23.97 22.36 19.04 15.83 11.20 8.38
3 17.32 13.48 8.69 —124 —-10.84 —-24.67 —33.09
4 13.08 8.63 3.07 —-844 —-1958 —-35.61 —45.37
o(x*) | 193 294 352  3.86 3.62 2.52 0.87
Table: Long-only minimum variance portfolios
Asset p
—20% 0% 20% 50% 70% 90% 99%
1 44.35 53.92 65.88 85.71 100.00 100.00 100.00
2 25.25  23.97 2236 14.29 0.00 0.00 0.00
3 17.32 13.48 8.69 0.00 0.00 0.00 0.00
4 13.08 8.63 3.07 0.00 0.00 0.00 0.00
o(x*) | 193 294 352 393 400 400  4.00
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Tables 3.4 & 3.5, Page 168 & 171

Table: Composition of the MV portfolio

*

~ %
Asset Bi Bi Unconstrainecll | Long-only
1 0.90 562.50 147.33 . 0.00
2 0.80 55.56 24.67 | 9.45
3 1.20 480.00 —49.19 | 0.00
4 0.70  109.37 74.20 I 90.55
5 1.30 520.00 —97.01 | 0.00
Volatility 11.45 ' 19.19
Table: Composition of the MDP
Unconstrained ; Long-only
Asset X p(ei,x*) | xF p (e, x*)
1 —18.15 61.10 |, 0.00 73.20
2 61.21 61.10 | 41.70 62.40
3 29.89 61.10 1 30.71 62.40
4 27.05 61.10 | 27.60 62.40
o (x*) 9.31 | 10.74
DR (x*) 1.64 | 1.60
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Table: Weights and risk contributions (Example 26)

Table 3.6, Page 175

Asset EW MV MDP ERC

X %C@ﬂ, Xj %Cf, Xj %Cg, Xj %Cg,

1 25.00 4.20 | 10.87 0.96 | 10.87r 0.96 | 17.26 2.32

2 25.00 4.20 | 10.87 0.96 | 10.87 0.96 | 17.26 2.32

3 25.00 1.17 | 39.13 3.46 | 39.13 3.46 | 32.74 2.32

4 25.00 1.17 | 39.13 3.46 | 39.13 3.46 | 32.74 2.32
A% (X) 0.00 10.65 10.65 3.20
o (x) 10.72 8.85 8.85 9.26
DR (x) 1.87 2.26 2.26 2.16
A (RE) 10.65 10.65 10.65 0.00
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Table: Weights and risk contributions (Example 27)

Table 3.7, Page 176

Asset EW MV MDP ERC

X %C@ﬂ, Xj %Cf, Xj %Cg, Xj %Cg,

1 25.00 1.41 | 7448 6.43 | 27r.7/8 1.23 | 38.36 2.57

2 25.00 3.04 0.00 0.00 | 13.89 1.23 | 19.18 2.57

3 25.00 1.63 | 1b.17 1.31 | 33.33 4.42 | 24.26 2.57

4 25.00 5.43 | 10.34 0.89 | 25.00 4.42 | 18.20 2.57
A% (X) 0.00 45.13 2.68 3.46
o (x) 11.51 8.63 11.30 10.29
DR (x) 2.17 1.87 2.26 2.16
A (RE) 10.31 45.13 10.65 0.00
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Table: Weights and risk contributions (Example 28)

Table 3.8, Page 177

EW MV MDP ERC

Asset Xj HE ; Xj HE ; Xj HE ; Xj HE ;

1 25.00 9.32 0.00 0.00 | 418 0.74 | 7.29 1.96

2 25.00 6.77 455 0.29 557 0.74 | 9.72 1.96

3 25.00 1.09 | 27.27 1.74 | 30.08 2.66 | 27.66 1.96

4 25.00 0.00 | 68.18 4.36 | 60.17 2.66 | 55.33 1.96
% (X) 0.00 38.84 27.65 19.65
& (x) 17.18 6.40 6.80 7.82
2% (x) 1.46 2.13 2.26 2.16
K (RE) 27.13 38.84 10.65 0.00
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Table: Weights and risk contributions (Example 29)

Table 3.9, Page 178

EW MV MDP ERC

Asset Xj HE ; Xj HE ; Xj HE ; Xj HE ;

1 25.00 2.52 | 82.61 11.50 0.00 0.00 | 40.53 4.2

2 25.00 5.19 | 17.39 2.42 0.00 0.00 | 22.46 4.52

3 25.00 3.89 0.00 0.00 | 57.14 12.86 | 21.12 4.52

4 25.00 9.01 0.00 0.00 | 42.86 12.86 | 15.88 4.52
7 (x) 0.00 61.69 34.69 4.61
& (x) 20.61 13.92 25.71 18.06
9% (x) 1.82 1.7 2.00 1.76
K (RE) 7.33 61.69 33.33 0.00
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Table: Weights and risk contributions (Example 30)

Table 3.10, Page 179

EW MV MDP ERC

Asset Xj HEC i Xj HEC i Xj RHE ; Xj HE i

1 16.67 3.19 0.00 0.00 | 4444 8.61 | 1451 2.72

2 16.67 2.42 6.11 0.88 | b5.b6 8.61 | 18.14 2.72

3 16.67 2.01 | 65.16 9.33 0.00 0.00 | 21.84 2.72

4 16.67 2.45 | 22.62 3.24 0.00 0.00 | 18.20 2.72

5 16.67 4.32 0.00 0.00 0.00 0.00 | 10.92 2.72

6 16.67 2.75 6.11 0.88 0.00 0.00 | 16.38 2.72
7 (x) 0.00 37.99 40.74 0.83
& (x) 17.14 14.33 17.21 16.31
D% (x) 1.24 1.14 1.29 1.25
K (RE) 1.36 37.99 40.00 0.00
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Figure 3.5, Page 180
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Figure: Weight of the first two assets in AW portfolios (Example 31)
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Figure 3.6, Page 180

Figure: Weight with respect to the asset beta B; (Example 32)
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Table 3.11, Page 182

Table: Main statistics of AW indexations (Jan. 1993 — Sep. 2012)

CW EW MV MDP  ERC
1 (x) 447  6.92 736 10.15  8.13
o (x) 22.86  23.05 1757  20.12  21.13
SR (x| r) 005  0.16 023 034  0.23
o (x| b) 418 1485 1279  5.65
IR (x | b) 056  0.19 042  0.62

7 (x) :

P (x) 528  6.06 49.88 7413  7.13
v(x) | —046 —041 —1.00 —054 —050
75 (x) 063 133 221 097 1.0

Introduction to Risk Parity and Budgeting Risk-Based Indexation




Table 3.12, Page 182

Table: Simulated performance of AW portfolios by year (in %)

Year | CW EW MV ~ MDP  ERC
1993 | 387 445 383 455 435
1994 | -79 26 -39 7.7 -19
1995 | 141 132 168 192 147
1996 | 228 303 281 349 300
1997 | 36.8 445 388 457 449
1998 | 320 342 475 506  35.1
1999 | 467 410 208 256 3509
2000 [ -27 24 43 38 55
2001 | —20.2 -176 -115 -10.7 -—138
2002 | —37.3 —348 347 -292 329
2003 | 157 233 43 250 188
2004 6.9 8.0 156 83 100
2005 | 213 204 169 161 200
2006 | 151 183 171 165 186

2007 6.8 52  —23 25 5.0
2008 | —44.4 —443 -157 -20.1 —36.3
2009 | 211 294 52 169 255
2010 | -58 33 58 0.0 -25 |
2011 | —17.1  —18.0 1.6 —155 —15.3
2012 5.9 54  11.1 5.1 6.6
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Figure 3.7, Page 183

Figure: Concentration statistics of AW portfolios
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Table 3.13, Page 184

Table: Annualized monthly turnover of AW portfolios (in %)

EW ERC | MV ; MDP
| 10% 5% 10% 5%
IM | 19 551, 1765 1401 969 , 1779 1571 1098
OM | 19 290 ' 1234 911 620 ' 1313 1061 718
3M | 20 195, 909 681 462, 985 806 539
1Y | 19 631 330 248 161 ' 343 200 197
I I
I I

Lag

2y | 19 43, 202 152 101, 223 196 127
3y | 18 341 149 113 73! 164 147 95
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Figure 3.8, Page 185

Figure: Concentration statistics of constrained MV and MDP indexations
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Table 3.14, Page 185

Table: Main statistics of constrained MV and MDP indexations (Jan. 1993 —

Sep. 2012)
MV | MDP
10% 5% 10% 5%
1 (x) 7.36 8.49 8.57 , 10.15 9.72 9.32
o (x) 17.57  17.34 1779 ! 2012 1903  19.52
SR (x| r) 023 030 030, 034 034 03l
o (x| b) 1485 1167 891! 1279 940  7.52
IR (x | b) 0.19 0.33 0.44 ,  0.42 0.53 0.62
| MDD (x) | —56.04 —55.10 —50.35 _: —50.21 —49.73 —51.04
" (x) 183 079 014, 291 0.11 0.02
P (x) 49.88 1732  7.00' 7413 550  5.43
¥ (x) ~1.00 -071 —0.67, -054 —042 —0.52
% (x) 2.21 125 095! 097  0.64 1.06
p (x| b) 76.03  86.65 93.41 , 83.02 9152  94.91
B (x| b) 058 066 073! 073 076 0.8l
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Table 3.15, Page 187

Table: Influence of the covariance estimator

- ' MV ' MDP

Statistic ERC! 10% 59 ! 10% 59

T(x) 63 | 330 248 161 343 290 107

emp  Y(x) | 018 086 077 059 <079 074 059
G(#%¢) | 001 ' 086 077 061 ' 078 074 062
IR(x|b) | 062 ' 019 033 044 ' 042 045 041

T(x) 47 280 210 132 . 47 47 47

ccm Y(x) | 014 087 077 059 014 014 014
@ (%#%¢) | 001 ' 087 076 060 ' 001 001 001
IR(x|b) | 060 ' 008 026 032 ' 060 060 0.60

T(x) 64 262 108 144 260 228 168

rRMT Y0 | 019 086 077 059 077 074 058
4 (#%¢) | 001 ' 086 077 061 ' 076 074 061
IR(x|b) | 065 ' 023 032 046 ' 054 054 0.55

T(x) 57 . 314 233 148 304 266 194

ccs Y(x) | 016 08 077 059 074 071 057
g(#%¢) | 001 ' 086 077 060 ' 073 070 059
IR(x|b) | 068 ' 016 032 039 ' 046 049 043

T(x) 63 ' 306 231 155 309 267 187

FSE ¥(x) | 018 086 077 059 077 074 058
¢ (#%¢) | 001 ' 086 077 061 ' 076 073 062
IR(x|b) | 062 ' 021 032 043 ' 048 047 042
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