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Portfolio based on Black-Litterman model
with entropy compensation

ZHU Yechun, CAO Chongyan

(School of Management, University of Science and Technology of China, Hefei 230026, China)

Abstract;: The Black-Litterman model can be recognized in the financial markets in combination with
subjective judgment of the investors and the traditional portfolio. Based on the model, the optimization
method with entropy compensation was presented. AR-TGARCH was used on the basis of historical data
to predict yields and volatility, as the input variable, instead of the pure sense of the analyst’s subjective
decision. The optimal combination of asset weights were obtained by solving the nonlinear programming
problem with entropy compensation. Empirical study shows that the new model achieves better return and
has stronger applicability than other portfolio models.
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Tab. 1  Statistical properties of sample data
mean std skewness kurtosis IB Gt i JB-P {4 LM 4iit & LM-P {8
S1 0 0.015 6 0.038 3 5.6789 412.384 2 0 66.505 5 <20. 000 01
S2 0.0014 0.0294 0.2930 4.2939 115.843 6 0 43.771 1 <20. 000 01
S3 0.000 15 0.0274 0. 3396 5.7970 475.6757 0 129. 359 8 <20. 000 01
S4 0.000 36 0.0220 0.1297 5.691 1 419. 676 0 45.993 1 <20. 000 01
S5 0.00036 0.0245 0.2697 5.168 6 286.7355 0 65.908 0 <20. 000 01
S6 0.000 63 0.0222 0.2038 5.974 4 517.521 2 0 45.055 5 <20. 000 01
S7 0.00003 0.0258 0.153 3 5.236 8 292. 660 6 0 94.531 8 <20. 000 01
S8 0.0011 0.0305 0.2024 4.632 4 162. 414 0 0 82.082 4 <20. 000 01
(Y A BURERIE T Wind 2048 .
#F 2 ARD-TGARCH(1, DR SHEIHER
Tab.2 The parameter estimation results of the AR(1)-TGARCH(1,1) model
a b B 0 Y
S1 2.133 9E—4* 0.0287* 4.972 6E—6™ 0.9351% 0.054 9% —0.0216
S2 1.331 3E—3% 0.104 6% 2.826 3E—5* 0.9354% 0.0517* —0.042 8
S3 —3.0629E—4 0.0329* 2.806 4E—6* 0.916 8* 0.078 2% 0.009 9*
S4 3.489 2E—4* 1.505 2E—4 1.045 3E—5* 0.941 8% 0.034 6% 0.003 3*
S5 —1.626 8E—4 0.067 8* 2.000 0OE—7% 0.9655% 0.027 9% 0.0130%*
S6 4,462 5E—4* 0.004 4% 3.547 TE—6* 0.948 2% 0.0414% 0.007 3*
S7 —3.300 1E—4 0.016 1% 9.498 6E—6* 0.948 2% 0.0390% —0.0050
S8 7.119 0E—4* 0.104 7% 1. 380 0OE—5%* 0.9111% 0.093 7% —0.0332

[EY  * RRTE 500 B 5K T 3.
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Tab. 3 Optimal invest weights of strategies on Sep. 9 2014
w S1 S2 S3 S4 S5 S6 S7 S8
T 3 B A By # 0.095 1 0.0389 0.0339 0.2112 0.070 9 0.3933 0.092 4 0.064 3
MV 0.5348 0.126 3 0.8217 —0.1583 0.0005 —0.0025 —0.3206 —0.2260
BL(z=0.01) 0.088 8 0.019 8 0.0555 0.2058 0.1326 0.4613 0.0400 —0.004 1
BL(z=0.001) 0.088 6 0.019 2 0.054 1 0.2106 0.103 9 0.366 7 0.1112 0.028 4
BL-E(t=0.01,6=1E—5) 0.152 4 0.0375 0.0627 0.2158 0.103 4 0.3510 0.056 5 0.020 6
BL-E(t=0.01,6&=1E—3) 0.1305 0.108 7 0.1223 0.140 5 0.126 1 0.148 8 0.1176 0.105 4
BL-E(r=0.001,6=1E—5)  0.1016 0.0316 0.0639 0.206 7 0.104 5 0.344 8 0.109 6 0.037 3
BL-E(t=0.001,6&=1E—3)  0.1269 0.107 9 0.1220 0.1386 0.1258 0.146 8 0.1233 0.108 7
x4 BRBETHRES L
Tab.4 The return rates of strategies

R AEH fe/MiE ¥ EYiiEn

117 3% B A 14 i 0.044 2 —0.0123 3.325 6E—3 0.196 2

MV 0.066 3 —0.0631 5.774 4E—4 0.034 1

BL(z=0.01) 0.038 1 —0.009 9 3.378 2E—3 0.199 3

BL(z=0.001) 0.045 1 —0.0131 3.3613E—3 0.198 3

BL-E(t=0.01,6=1E—5) 0.044 0 —0.0122 3.618 6E—3 0.2135

BL-E(t=0.01,&=1E—3) 0.0359 —0.0214 3.442 1E—3 0.203 1

BL-E(z=0.001,=1E—5) 0. 045 0 —0.0137 3.386 4E—3 0.199 8

BL-E(t=0.001,6=1E—3) 0.0359 —0.0217 3.371 2E—3 0.1989

MR VAT S2ZS ) MV BRI ORA] &5 KSR B BL AR 3 B
e

BRI AT EAG K FE B BL-E R 4 BoR T
S Uiy

MFE 3t BL(r=0.01) #1 BL(t=0. 001) i Xt
LRI LAE >0 15 5L F /9 BL B R 8 {38 98 AU
65 1) (51 FH T 2 9% AR 35 £y s % AL L R M 3 4
A LA B 8RR 25 R0 34 (B 6 3 W e T 0. 196 2 il
3.325 6E—3.

A B AL S 9 BL-E K88, 76 A [ (4 8
FACERURTRI T S5O A B AR R, 8%
2B AR S ] T 3 4 EOfk L 55T 0 A e T
[F]—A~ B A5 K F ) BL ALY,

1M AT S225 (1) MV R RD D) 25 5 3 305 4 {3l 2
A3 AILL 0. 534 8 F1 0. 821 7 WAL E A £ S1 ([E L
71,600795) 1 S3( = Fg ik, 000878) s L LL—0. 320 6
F—0.226 0 WAL E 225 ST T = i »002024) I
S8(H = 1li,600332) , Holk 25 fx KAA =13k 0. 066 3,110
Fe/NEN A —0. 063 1, BRI 5 W T Y 25 fe K AE Ak
T 0.03~0. 05 Z I, f/MHE AL T —0. 03~—0.009 9
Z[EAH B 45 0 0 R f o LB 25, R MV AR Y 4R
A5 B 25 3 fIK T LA AR AR

AR SCHE AL G2 1) BL R RS JE 47 41 A 38 9% B 3 Al
b I 78 43 AR B RS 7 RO Y AR 0 R R A X iR
DA B AT 200 07 25 4 e 38 e o ] 2 20 A5, 98 00 o 43
T UL A 5 A R AR L R EE DA N
285 S U A R L 8 B A BT AR A5 A i A HE B
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R PN 2 2 7 20 4 35098 I T 3k B BF 9 6 4 38
S SR B L2 AR SR 3 Al R 9] A M A R SR AE A
W FERR B9 o TR e A ARG 3 A T B e R L 7 S B 4t
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