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Figure 6.1, Page 272

Figure: Asset allocation puzzle of diversification funds
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Figure 6.2, Page 273
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Figure: Equity and bond risk contributions in diversified funds
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Figure 6.3, Page 274

Figure: Realized volatility of diversified funds (in %)
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Table 6.1, Page 275

Table: Mean and standard deviation of the ex-ante risk premium for diversified

funds (in %)

N\ ~

i(z)
Asset Def. Bal. Dyn.

Equity | 2.05 3.71 4.02
Bond 1.57 0.77 0.26

6 (1)
Def. Bal.  Dyn.
20.68 28.19 28.26
4.05 (.37 7.56
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Figure 6.4, Page 276

Figure: Equity and bond ex-ante risk premia for diversified funds
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Figure 6.5, Page 276

Figure: Histogram of ex-ante performance contributions
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Figure 6.6, Page 278

Figure: Influence of the correlation on the expected risk premium
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Table 6.2, Page 279

Table: Statistics of diversified and risk parity portfolios

Portfolio ,alY O1y SR MDD " §%)
Defensive 5.41 6.89 0.42 —17.23 0.19 2.67
Balanced 3.68 9.64 0.12 —-33.18 —-0.13 3.87
Dynamic 1.70 14.48 —-0.06 —48.90 —-0.18 5.96

| Risk parity | 5.12 729 0.36 —21.22 0.08 2.65
Static 471  7.64 0.29 —-23.96 0.03 2.59
Leveraged RP | 6.67  9.26 0.45 —23.74 0.01 0.78
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Figure 6.7, Page 230

Figure: Backtest of the risk parity strategy
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Figure 6.8, Page 283

Figure: Relationship between the beta B; and the alpha «; in the presence of
borrowing constraints
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Figure 6.9, Page 283

Figure: Impact of leverage aversion on the efficient frontier
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Figure 6.10, Page 236
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Figure: Average allocation of European pension funds

Equities Bonds

60 |

40 1

20

France Germany Italy Norway Spain Sweden UK France Germany Spain  Sweden UK

Cash

50r

401

20

France Germany Italy Norway Spain Sweden UK France Germany Italy Norway-; Spain  Sweden UK

Introduction to Risk Parity and Budgeting Portfolio Allocation with Multi-Asset Classes



Tables 6.3 & 6.4, Pages 287 & 288

Table: Expected returns and

risks for the SAA approach (in %)

1 @ 6B @ 6B ®’ O 6 9
U 42 38 53 10.4; 9.2 8.6 5.3 11.0; 8.8
o; 50 50 7.0 100 150 150 150 18.0 30.0

Table: Correlation matrix of asset

returns for the SAA approach (in %)

1H @ B @, 6 6 @ (@ 9
(1) | 100 | |
(2) 80 100 | |
(3) 60 40 100 | |
(4) | -20 —20 50 100 ' !
 5) | -10 —-20 30 60 :_ o0 T -
(6) | —20 —-10 20 60 , 90 100 |
(7) | =20 -20 20 50 70 60 100 |
(8) | —20 —20 30 60 I 70 70 70 100 |
(99 0 0 10 20" 20 20 30 30 " 100 |
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Figure 6.11, Page 2383

Figure: Risk budgeting policy of the pension fund (SAA approach)
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Figure 6.12, Page 239

Figure: Strategic asset allocation in Markowitz framework
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Table 6.5, Page 290

Table: Long-term strategic portfolios

Asset class Xi RB R X RB RE* x MVO%%?
(1) 36.8% 20.0% | 45.9% 18.1% | 66.7% 25.5%
(2) 21.8% 10.0% 8.3% 2.4% 0.0% 0.0%
(3) 14.7% 15.0% | 13.5% 11.8% 0.0% 0.0%
T (5) | 109% 20.0% | 108% 21.4% | 7.8% 151%
(6) 5.5% 10.0% 6.2% 11.1% | 4.4% 7.6%
(8) 7.0% 15.0% | 11.0% 24.9% | 19.7% 49.2%
(9 | 3.9% 10.0% | 43% 103% | 15% 2.7% |
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Table 6.6, Page 290

Table: Weights of the SAA portfolios

Asset class Region | #1  #2  #3 | +#4
US 20% 10% 30% : 19.0%
Equity EU 20% 10% 30% , 21.7%
UK 5% 10% ' 6.2%
P | 5% 10% , 2.3%
- US [10% 20% 10% ' |
Sovereign Bonds  EU | 5% 15% 10% - 5.9%
UK 5% 5% |
P | 5% 5% I
US 5% 5% - 24.1%
Corporate Bonds EU 50, 59, : 10.7%
. . US 5% 5% - 2.6%
High Yield EU 5% 5% - 7.5%
(TIPS US | 5% 15% v |
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Table 6.7, Page 291

Table: Risk contributions of SAA portfolios with respect to economic factors

Factor #1 #2 #3 #4
Activity 36.91% 19.18% 51.20% 34.00%
Inflation 12.26%  4.98%  9.31% 20.00%
Interest rate 42.80% 58.66% 32.92% 40.00%
Currency 7.26% 13.04% 5.10%  5.00%

| Residual factors | 0.77%  4.14%  1.47%  1.00% |

Introduction to Risk Parity and Budgeting Portfolio Allocation with Multi-Asset Classes



Tables 6.8 & 6.9, Page 292

Table: Estimate of the loading matrix A (Jan. 1992 — Jun. 2012)
MKT SMB HML MOM

MV 0.58 —-0.16 0.18 —0.03
MDP | 0.80 —0.04 0.21 —0.11
ERC | 0.87 —0.11 0.24 —0.09

Table: Risk contributions of risk-based S&P 100 indices with respect to
economic factors (Q1 1992 — Q2 2012)

Factor cwW |, EW MV MDP ERC
Activity 71.7% ' 70.0% 29.4% 41.8% 62.1%
Inflation 21.8% : 16.7% 47% 9.4%  9.5%
|
|

Interest rate | 6.0% | 12.7% 64.7% 46.9% 27.5%
Currency 06% ' 06% 12% 1.9% 0.9%
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Figure 6.13, Page 292
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Figure: Volatility decomposition of the risk-based S&P 100 indices
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Figure 6.14, Page 293

Figure: Volatility decomposition of long/short portfolios
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Figure 6.15, Page 296

Figure: Simulated performance of the S/B risk parity strategies
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Figure 6.16, Page 296
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Figure: Simulated performance of the S/B/C risk parity strategies
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Table 6.10, Page 297

Table: Statistics of active risk parity strategies

AC Strategy ﬁlY o1y SR MDD )41 42, T
RP 510 7.30 0.35 —-21.39 0.07 2.68 0.30

Introduction to Risk Parity and Budgeting Portfolio Allocation with Multi-Asset Classes



