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19
4 19
5 (w) w)
WCLPM, MV-MWC. ) w] w)) (w5 w5)
IR-MW C( (13)) MV -
19 1.
17 n b
Table 1 Return u and covariance matrix 3 of seven assets
wi w) w wj wf wg w)
7 0.12 0.11 0.12 0.12 0.14 0.16 0.17
0.048 4 0.023 1 0.016 5 0.013 2 0.023 1 0.008 8 0.0123
0.023 1 0.1225 0.026 2 0.0210 0.036 7 0.0140 0.019 6
0.016 5 0.026 2 0.062 5 0.0150 0.026 2 0.010 0 0.014 0
> 0.013 2 0.021 0 0.0150 0.040 0 0.021 0 0.008 0 0.011 2
0.023 1 0.036 7 0.026 2 0.021 0 0.122 5 0.014 0 0.019 6
0. 008 8 0.014 0 0.010 0 0.008 0 0.014 0 0.040 0 0.016 8
0.012 3 0.019 6 0.014 0 0.011 2 0.019 6 0.016 8 0.078 4
M=(0000011)"
p=1:w +w =0.2; M1 010000
y. [werui =02 “looooo 11
Pl st =015 ay b,
M F, F, A, A, 2.
2 qy by p=1 p=2
Table 2 The values of @y b, and other parameters at p = 1 orp = 2
a, b, TE 0 TE,.. F, F, A, A,
p =1 0.1218 0.334 4 0.039 3 0.056 8 0.1417 0.148 8 0.059 5 0
p=2 0. 006 7 0.249 8 0.048 8 0.0519 0.142 4 0.149 4 0. 006 9 -0.0279
b, >0 WCLPM, MV-MWC 10%
F,>06,>0 A >0 3 4.
1 WCLPM, “ - MV 1) p=1 (TE, =
i TE e TE,, 5%) WCLPM,
TE,.. WCLPM, MV () (IR")
IR-MWC
TE,, = max{20, /o} WCLPM, “« My
A WCLPM, 10%
TE,.  WCLPM, MV MV 13.36%
TE, =5% TEl = 14.51% WCLPM, 13.95%.
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WCLPM, MV-MWC MV MV-MWC  IR-MWC
MV
a) MV 3) 3 4 10 T =
. b) (w' ) 3w’ W'
LPM T, WCLPM,
IR-MWC.
2) p =2 WCLPM,
IR-MWC WCLPM, MV-MWC WCLPM,
WCLPM,
4) WCLPM, MVMWC MV
( 5) WCLPM,
WCLPM, WCLPM,
WCLPM,
3 p=1
Table 3 The optimal solutions and their comparisons under the case p = 1
I I L R R R RV R IV IO | w
2 0.2 0.2 0.2 0.2 0.2 0 0 0.1220
IRMWC | 0.1379 | 0.1609 | 0.1549 | 0.1218 | 0.2244 | 0.1152 .0848 | 0.1317 | 0.1731 | 0.231 4
TE =0.05
MV 0.1262 | 0.1535 | 0.1464 | 0.1070 | 0.2291 | 0.137 1 .1008 | 0.1336 | 0.1723 | 0.2314
MV-MWC | 0.1327 | 0.1348 | 0.1502 | 0.1162 | 0.266 0 | 0.092 8 L1072 | 0.1330 | 0.1776 | 0.2209
WCLPM, | 0.1275 | 0.1089 | 0.1456 | 0.1106 | 0.3047 | 0.070 5 L1295 | 0.1344 | 0.1834 | 0.247 1
TE =0.10
MV 0.0524 | 0.1070 | 0.0928 | 0.0140 | 0.2582 | 0.2742 .2016 | 0.1451 | 0.1754 | 0.2314
MV-MWC | 0.1128 | 0.0352 | 0.1323 | 0.0947 | 0.4251 | 0.007 0 .1930 | 0.1381 | 0.2056 | 0.160 8
WCLPM, | 0.1017 | 0.0068 | 0.1272 | 0.0885 | 0.4704 |-0.0174| 0.2174 | 0.1395 | 0.2161 | 0.1752
4 p=2
Table 4 The optimal solutions and their comparisons under the case p = 2
B e e I I A R n, | mw
IR-MWC | 0.0580 | 0.1751 0.0920 | 0.2049 | 0.2700 | 0.1055 L0945 | 0.1326 | 0.1807 | 0.1976
TE =0.05
MV 0.1262 | 0.1535 | 0.1464 | 0.1070 | 0.2291 | 0.137 1 .1008 | 0.1336 | 0.1723 | 0.2314
MV-MWC | 0.0577 | 0.1950 | 0.0923 | 0.2133 | 0.2416 | 0.1215 .0785 | 0.1317 | 0.1782 | 0.1933
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Robust LPM active portfolio selection with multiple weights constraints
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1. Research Centre of Applied Finance School of Finance Jiangxi University of Finance & Economics Nan-—
chang 330013 China;

2. Academy of Mathematics & Systems Science Chinese Academy of Sciences Beijing 100190 China;

3. Jiangxi University of Technology Nanchang 330098 China

Abstract: The return of portfolios will be limited when one uses the variance of portfolio to control risk. Com-—
pared with the shortcoming of the variance lower partial moment ( LPM) is paid close attention by many re—
searchers due to the fact that LPM controls only the risk of portfolios without limiting the return. But under
the assumption of non-normal distribution one can not generally obtain the analytic properties of LPM models.

Motivated by these facts under the assumption of uncertainty distribution we propose a class of robust track—
ing error portfolio selection problems with multiple weights constraints in which we use the worst-case lower
partial moment ( LPM) to measure the loss of portfolios. The analytic solutions of the proposed robust models
with-order LPM constraints are obtained. Some interesting and novel results are found based on the geometrical
presentations of efficient frontiers. The numerical comparisons indicate that the proposed robust models have
much better performance than the classical mean-variance model.

Key words: robust portfolio selection; active portfolio management; tracking error; downside risk measure;

weights constraint



