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1
Table 1 Descriptive statistics of return of hedge fund strategies index
25% 75% JB
RV 0.004 6 0.021 6 -0.275 4 5.5542 -0.004 1 0.003 7 0.012 8 10.129 0 il
MF 0.013 8 0.029 1 0.464 7 2.6829 -0.006 4 0.009 0 0.037 6 2.5396
ES -0.007 3 0.029 2 0.3542 3.349 8 -0.024 2 -0.0100 0.006 2 1.072 1
FI 0.006 9 0.031 4 2.200 1 15.184 3 0.000 0 0.003 2 0.007 4 304.294 4 il
M 0.014 1 0.048 9 1.161 8 6.395 8 -0.000 4 0.000 5 0.024 4 29.3552 e
ED -0.000 1 0.041 6 0.040 5 5.084 5 -0.0155 0.000 0 0.009 6 5.960 9 e
FOF -0.002 6 0.030 7 0.463 7 7.207 7 -0.016 6 -0.003 8 0.0133 30.301 7 ol
1. J8B Jarque-Bera ;
2, ¥ 0.1% ;
3. R3.0.1 moments skewness : = -3 0
2.2 . 1 A AlC
LASSO .2
AIC A
LASSO A LASSO (
A AIC .1 ) 3
AlIC A A 0 0.1
5 AlC YA 0
1 AlC A

Fig. 1 Relationship between AIC and A
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Table 2 Optimal A selelected by minimizing the value of AIC

10% 25% 50% 75% 0%
AIC A AIC A AIC A AIC A AIC
RV 0.094 | —224.492 | 0.087 | —224.492 | 0.088 | —224.492 | 0.098 | —224.492 |0.089 | —224.492
MF 0.093 | —198.794 | 0.094 | —198.794 | 0.093 | —198.794 | 0.093 | —-198.794 |0.094 | —198.794
ES 0.068 | —218.369 | 0.091 | —215.899 | 0.092 | —215.899 | 0.091 | -215.899 |0.090 | —215.899
FI 0.095 | —192.909 | 0.095 | —192.909 | 0.095 | —192.909 | 0.099 | —-192.909 |0.068 | —190.180
M 0.094 | —129.735 | 0.096 | —129.735 | 0.094 | —129.735 | 0.094 | —-129.735 [0.094 | —129.735
ED 0.098 | —168.000 | 0.087 | —168.000 | 0.087 | —168.000 | 0.087 | —168.000 |0.065 | —158.000
FOF 0.081 | —201.998 | 0.075 | —197.998 | 0.089 | —190.795 | 0.089 | —-190.795 [0.076 | —199.998
3
Table 3 Factor analysis of hedge fund based on mean regression and quantile regression
/
RF SMB HML oPG OPV TPG TPV SPG SPV TB | CB
10% 2 VvV VvV
25% vV 2 vV 3
50% vV VvV 2 Y Vv 5
v 75% vV VvV vV 3
90% vV VvV 2
VvV 2 2
10% vV 2 vV 3
25% vV vV VvV VvV 4
50% vV VvV vV 3
MF
75% VvV vV VvV vV 4
90% 2 VvV Vv 3
VvV v v 3
10% Vv vV VvV 3
25% VvV vV vV vV 4
| 50% vV vV Vv vV Vv vV 6
& 75% vV Vv 2 % 4
90% 2 vV VvV 3
vV \ 2 3
10% vV v 2
25% 0
i 50% vV Vv 2
H 75% vV 1
90% vV VvV Y 3
VvV 1
10% vV VvV 2
25% VvV VvV Y vV vV 5
" 50% vV VvV vV VvV vV 5
75% VvV vV 2
90% VvV Y 2
vV 1
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3( Table 3 Continue)
/
RF SMB HML oPG orv TPG TPV SPG spv TB | CB
10% Y vV v 3
25% vV vV vV vV v 5
. 50% Y v vV vV 4
75% vV v vV vV 4
90% v vV vV Y Y 5
vV vV vV vV vV vV 6
10% vV vV vV Vv 4
25% vV v v v v v 6
cor 50% % v vV vV v 5
75% vV v vV v v v vV v 8
90% vV v v vV 4
vV vV vV vV vV vV vV 7
5 15 32 12 22 22 8 12 19 1 0 148
1.
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Table 4 Performance evaluation of hedge fund strategies
7*5(1(;1.4 'y‘kE(;).5 10 (3) ()
1 M MF M M
2 MF FI MF MF
3 FI RV FI FI
4 RV M RV RV
5 FOF FOF FOF ED
6 ED ED ED FOF
7 ES ES ES ES
2.4
4
3
©(0.229 0.200 0.171 0.143 0.114
0.086 0.057) .(0.207 0.186 0.164 0.143
“ 7 0.121 0.100 0.079) .(0.186 0.171 0.157
0.143 0.129 0.114 0.100) 2
; 2« 7 1~7
3 o« »
2
Fig. 2 Bar plot of weights
¥
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Fig. 3 Relationship between risk parameter and performance of portfolio
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Table 5 Performance evaluation of portfolio
ShR SoR
(%) (%) (%)
0.660 7 3 1.626 7 2 0.6857 1 0.406 2 1 0.963 5 1
1 0.709 7 2 1.8212 6 0.790 1 3 0.389 7 2 0.898 3 2
0.717 0 1 1.840 6 10 0.799 4 5 0.389 5 3 0.896 9 3
0.600 3 6 1.676 8 3 0.742 2 2 0.358 0 4 0.808 9 4
2 0.637 1 5 1.816 3 5 0.818 5 7 0.350 8 5 0.778 4 5
0.642 6 4 1.8329 8 0.826 9 8 0.350 6 6 0.777 1 6
0.540 0 9 1.7351 4 0.809 5 6 0.311 2 7 0.667 0 7
3 0.564 5 8 1.823 5 7 0.857 8 9 0.309 6 8 0.658 1 8
0.568 1 7 1.8358 9 0.864 6 10 0.309 5 9 0.657 1 9
0.419 2 10 1.8733 11 0.969 2 11 0.223 8 11 0.432 6 11
- 0.419 2 10 1.4857 1 0.792 9 4 0.282 2 10 0.528 7 10
o1 1 2 3
2. ( \ShR.SoR) ; ( )
OL: ~ (X; ~ (X:
3 o~ o
3.1 4
5 3
’yﬁ<
(8)
(1-71)
(0.25 Pearson  Tukey *
0.75) (0.10 (1 -7) - Q(7)
0.90) . (0.15 0.85) 3 o o 1 0(0.75) -
Q(0.25 /o = 3.92.
o = a( 0. 5) ) a( 0. 75) a( 0. 25) a( 1 - 7_) _ Ol( 7_) —~ C( T) o ( 15)
(12) T c(7)
* 3 o -
o, = a(0.5) —%a(0.85) - a(0.15) : )
13 . !
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(14) (1-71) o (7)
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2014 - 02
CREDIT SUISSE. . Fama
N N French 3 (RF.SMB HML) . 500
( VIX) . 3 000
( RUS) . (
N N ) (MXUS) .
. ( MEM) .| (GSCn 10
Hedge Fund Research( HFR) (TB) . 2008 - 04 ~2014 -02
5 YAHOO FI-
. . . NANCE.FRED ECONOMIC DATA  http: //mba.
tuck.dartmouth.edu /pages/faculty / ken.french/ Data
13 _Library /f — {_factors. html.
(CA) . ( DSB) . 6
( EM) . (
( EMN) . ( ED) . EMN. FIA) N
(DS) . ( EDMS) .
(RA) . ( FTIA) . .JB
(M) . (EH) .
( MF) . (MS). 2008 - 04 ~
6
Table 6 Descriptive statistics of return of hedge fund strategies index in international markets
25% 75% JB
CA 0.005 5 0.028 0 -2.576 6 15.195 6 -0.001 1 0.006 2 0.017 8 442.802 1 el
DSB -0.013 3 0.044 9 0.494 3 3.3532 -0.0407 | -0.0169 0.008 4 2.814 0
EM 0.002 7 0.0315 -1.5933 8.5239 -0.006 8 0.005 5 0.020 7 100.835 6 el
EMN -0.003 3 0.050 8 -7.2285 | 60.6118 -0.004 6 0.003 9 0.0112 9036.6259 | ***
ED 0.004 8 0.0210 -1.153 4 4.607 1 -0.003 3 0.009 1 0.018 4 19.996 0 il
DS 0.004 8 0.019 8 -1.2839 4.913 3 -0.002 4 0.010 3 0.0190 26.014 1 il
EDMS 0.004 8 0.022 6 -1.116 3 4.799 9 -0.003 9 0.008 8 0.020 4 20.505 1 il
RA 0.002 6 0.010 6 -1.074 8 5.3743 -0.001 5 0.003 9 0.009 0 24.967 6 il
FIA 0.004 4 0.023 1 -4.2012 | 26.704 2 0.002 1 0.006 9 0.012'5 1613.7838 | ***
M 0.003 9 0.016 5 -1.564 4 8.057 0 -0.003 4 0.006 0 0.013 8 87.667 7 il
EH 0.004 3 0.0259 -0.942 0 4.467 17 -0.0112 0.007 3 0.019 8 14.034 0 il
MF 0.000 3 0.0303 0.008 7 2.153 1 -0.0240 0.001 8 0.023 8 2.932 8
MS 0.004 9 0.019 5 -1.930 6 8.901 2 0.000 6 0.008 1 0.014 4 124.931 5 il
1. JB Jarque-Bera ;
2, 0.1%
3.2.1
LASSO
7 7
LASSO
A AlIC .7 EM
(90%) (9 ) N

“\/ ” .
. 1
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Table 7 The factor analysis of hedge fund in international markets via mean regression and quantile regression
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8
Table 8 Performance evaluation of hedge fund strategies in international markets
(v e(010)
ap a; a; ( ’)’* =0)
1 DS DS DS CA
2 FIA FIA ED FIA
3 ED ED EDMS MS
4 EDMS EDMS FIA DS
5 EH MS M EM
6 M EH EH ED
7 MS M CA EDMS
8 CA CA EM M
9 EM EM MS EH
10 RA RA EMN RA
11 EMN EMN RA DSB
12 MF MF MF EMN
13 DSB DSB DSB MF
9 Spearman
Table 9 Spearman correlation coefficient of performance evaluation of hedge fund strategies in international markets
o o a;
o 1.000 0 0.983 5 1.000 O 0.956 0 0.6319
o 1.000 0 0.983 5 0.950 5 0.692 3
o; 1.000 O 0.956 0 0.6319
3.2.3 4 5 . a,
8 o
Sharp +Sortino
3 LASSO
(0.154 0.146 0.138 0.123 0.108 0.092
0.077 0.062 0.046 0.031 0.015 0.008 ;
0.000) .(0.146 0.135 0.123 0.112 0.100 a
0.088 0.077 0.065 0.054 0.042 0.031
0.019 0.008) (0.131 0.115 0.108 0.100
0.092 0.085 0.077 0.069 0.062 0.054
10 11 N

0.046 0.038 0.023).
Sharp ( ShR)  Sortino ( SoR)
4 5.
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4 (af va5)

Fig. 4 Relationship between risk parameter and performance of portfolio of hedge fund strategies in international markets ( ordered by o ora; )

5 ()

Fig. 5 Relationship between risk parameter and performance of portfolio of hedge fund strategies in international markets (ordered by o )
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Table 10 Performance evaluation of portfolio of hedge fund strategies in international markets

( ordered by ar or Ol; )

ShR SoR
(%) (%) (%)
0.433 3 1 1.945 1 9 1.4579 8 0.222 8 1 0.297 2 1
1 0.4220 2 1.973 8 10 1.480 6 10 ]0.2138 2 0.2851 2
0.414 9 3 1.997 7 11 1.550 6 11 0.207 7 4 0.267 6 5
0.399 1 4 1.890 2 6 1.425 4 6 0.2111 3 0.280 0 3
2 0.390 8 5 1.9133 8 1.442 1 7 0.204 3 5 0.2710 4
0.372 4 6 1.8957 7 1.479 4 9 0.196 5 6 0.251 8 7
0.347 8 7 1.794 4 4 1.363 6 3 0.193 8 7 0.255 1 6
3 0.3423 8 1.810 7 5 1.375 8 4 0.1890 8 0.248 8 8
0.320 1 9 1.7815 3 1.3954 5 0.179 7 9 0.2294 9
0.203 5 10 1.5422 2 1.206 4 2 0.1319 11 0.168 7 11
- 0.1100 11 0.796 1 1 0.601 5 1 0.138 2 10 0.1829 10
5.
1 ( @ )
Table 11 Performance evaluation of portfolio of hedge fund strategies in international markets( ordered by a; )
ShR SoR
(%) (%) (%)
0.4357 1 1.949 5 9 1.463 9 9 0.2235 1 0.297 6 1
1 0.424 4 2 1.950 1 10 1.459 4 8 0.217 6 2 0.290 8 2
0.414 9 3 1.997 7 11 1.550 6 11 0.207 7 4 0.267 6 5
0.400 9 4 1.893 6 6 1.430 2 7 0.2117 3 0.280 3 3
2 0.3926 5 1.8958 8 1.426 7 6 0.207 1 5 0.2752 4
0.372 4 6 1.8957 7 1.479 4 10 0.196 5 6 0.2518 7
0.349 0 7 1.796 8 4 1.3670 4 0.194 2 7 0.2553 6
3 0.343 5 8 1.799 3 5 1.3658 3 0.190 9 8 0.2515 8
0.320 1 9 1.7815 3 1.395 4 5 0.179 7 9 0.229 4 9
0.203 5 10 1.542 2 2 1.206 4 2 0.1319 11 0.168 7 11
- 0.1100 11 0.796 1 1 0.601 5 1 0.138 2 10 0.1829 10
5.
10 Sharp Sortino
1 N
2 3 03 Sharp Sortino
- 2. 3.
11 10
( 3 LASSO
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Hedge fund investment strategies based on LASSO quantile regression

JIANG Cui=ia' * LIU Yuse' XU Qi+fa' *

1. School of Management Hefei University of Technology Hefei 230009 China;

2. Key Laboratory of Process Optimization and Intelligent Decision-making Ministry of Education Hefei
University of Technology Hefei 230009 China

Abstract. The return of hedge funds often has different statistical characteristics and risk return relations
from those of regular investments due to the fact it adopts some flexible investment skills in practice. There—
fore it is difficult to evaluate the performance of hedge funds by using some traditional methods. Based on
LASSO quantile regression the paper identifies some important risk factors which are helpful to explain
hedge fund investment style and provides a new method by considering the relationship between return and
risk across quantiles to evaluate the performance of hedge funds. For illustration a style portfolio of hedge
funds is constructed through LASSO quantile regression. Then the style portfolio is compared with some
classical methods for portfolio choice such as mean regression portfolio equal-weighted portfolio and
Markowitz portfolio. Empirical results show that our evaluation method based on LASSO quantile regression is
relatively effective and its portfolio investment scheme may obtain higher risk adjusted returns.
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