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Fig. 2 Basis changes between futures price and spot price
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Table 1 Descriptive statistics of spot prices futures prices and basis

In( S) In( F) Aln(S) | Aln(F) B
10.7213 | 10.6853 | 0.0006 | 0.0006 | 0.0359
0.3419 | 0.3699 | 0.0186 | 0.0198 | 0.0458

-0.2113|-0.1915|-0.0451| -0.280 7| 0.866 5

1.5512 | 1.4903 | 6.2706 | 3.4717 | 3.067 4

JB 140. 163 6 | 149.305 0 | 658.793 4 | 33.935 6 | 185.088 5

0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000

ADF | -1.9400| - 1.648 1 |-19.7522|-24.669 3| -3.3100

:JB  Jarque-Bara yADF  Augmented DickeyFuller

1%.5% 10% -3.4346.-2.8633

-2.567 8.

Johansen
2
5%
2 Johansen
Table 2 Results of Johansen cointegration test
5%
) 0.017 3 28.286 9 15.494 7
0.001 8 2.619 2 3.8415
o 5%
Engle
ARCH-IM
OLS
A In(S,) =0.001 9+0.670 2A In( F,) —0.047 3 x
B, +pu, M,
ARCH-M 3 OLS ARCH
F LM
( P 0) OLS
ARCH
3 ARCH
Table 3 Test results of ARCH effect
p
F 46.214 2 0.000 0
M 127.038 3 0.000 0
3
3.1
RATS7.0
AIC  BIC
P q 2. 4
5
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Table 4 Estimation of conditional mean equations
DCC-BGARCH SE DCC-BGARCH AE DCC-BGARCH
i=s i=f i=s i=f i=s i=f
20.0007 | —0.0003 | 0.0006 | -—0.0002 | 0.0005 | 0.0006
oo (L2 | (-0.53) | (1.25) | (-0.24) | (0.81) (0.82)
~0.2346 | 0.0916 | -0.2348 | 0.1200 | -0.2305 | 0.1092
“l26.36) 7| (2.27) 7 [(—6.10) 7| (2.89) 7 |( —5.90) 7| (2.57) **
01884 | -0.0243 | -0.1857 | -0.0242 | —0.1873 | -0.0307
Sl Case) | (—0.64) |(=4.75) 7| (=0.61) |(—4.73) 7| (=0.75)
0.3071 | —0.1111 | 0.3061 | -0.1320 | 0.3053 | —-0.1168
P 1010y = | — 2 71) | (0.74) = |~ 3. 16) **| (9.42) ** |~ 2.71) **+
0.2147 | 0.0793 | 0.2104 | 00634 | 0.2130 | 0.0736
P (7.01) ** | (2.16) *** | (6.44) ** | (1.64) | (6.39) ** | (1.86)"
~0.0046 | 0.0157 | -0.0040 | 0.0127
v (-0.53) | (L68)" | (-0.42) | (1.89)" ) )
~0.0556 | 0.1317
Y - - - h (-0.78) | (1.78)°
0.0006 | 0.0033
i - - - - (0. 06) (0. 26)
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Table 5 Estimation of conditional variance and correlation coefficients
DCC-BGARCH SE DCC-BGARCH AE DCC-BGARCH
i=s i=f i =3 i=f i =35 i=f
7.3035e -06 | 8.0256e-06 | 5.9189e —06 | 9.7922e —06 | 4.5623e -06 | 9.1354e 06
w; ) . . .
(5.25) *** (3.61) *** (3.47) ¥ (3.22) ¥ (2.89) *** (2.99) ***
) 0.1112 0.0790 0.107 6 0.072 9 0.110 3 0.077 5
' (8.35) *** (5.83) *** (7.34) ¥ (5.28) ¥ (7.36) *** (5.56) ***
s 0. 865 7 0.898 4 0.859 2 0.894 3 0.852 6 0. 880 4
' (63.49) *** (54.74) *** (49.05) *** (47.01) *** (46.32) *** (42.24) ***
; 0. 000 08 0.000 02
' (3. 16) ¥ (1.84)"
0. 000 7 0.001 0
Pin — — — )
(2.04) ** (2.09) **
; 0.000 1 0. 000 06
’ (3.82) *** (1.90) *
\ 0.989 1 0.943 1 0.963 9
' (188.08) *** (46.42) *** (85.09) ***
\ 0.003 2 0. 004 2 0.003 2
) . }.
(3.03) *** (1.96) ** (1.84)"
_ 0.736 8 0.843 8 0.813 1
P (26.85) *** (55.91) *** (38.88) ***
-0.1386
© )
(- 2.58) ***
0.164 6
o
(2.24) **
~0.074 9
My ,
! (-2.37) **
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Table 6 Variance and variance change of hedged portfolio both insample and out-of-sample
DCC-BGARCH 0.000 144 5 0.573 9 0.000 206 5 0.454 9
BSE DCC-BGARCH 0.000 144 1 0.5751 0.000 205 8 0.456 6
BAE DCC-BGARCH 0.000 142 4 0.579 9 0.000 205 7 0.457 0
no hedging 0.000 339 0 0 0.000 378 8 0
1)
DCC-BGARCH )
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Research on dynamic hedging strategy of Chinese copper futures from the
perspective of basis

CHEN Chong' LIU Xiang4i® XU Shan—ing' WANG Shou-yang'

1. Academy of Mathematics and Systems Science Chinese Academy of Sciences Beijing 100190 China;
2. School of Finance Central University of Finance and Economics Beijing 100081 China

Abstract: Better understandings of the basis asymmetry would be significant for hedging strategies both practi-
cally and theoretically. This paper attempts to solve base asymmetry by decomposing the basis into two compo—
nents: negative one and positive one. A modified DCC-BGARCH model is proposed to investigate the basis a—
symmetry and the empirical results demonstrate: the basis only has significant effect on futures returns indi-
cating the short-term deviation between the futures and the spots is corrected through the futures market adjust—
ment; the negative basis dominates over the positive basis in future returns indicating the basis asymmetry.

Second the volatility and correlation between the futures and spots are investigated and the results demon—
strate the basis asymmetry as the negative basis is more significant than the positive basis. Finally Dbetter
hedging performance is obtained when taking into consideration the basis asymmetry. These results are sugges—
tive for hedgers when selecting the best hedging strategy in face of basis risk.

Key words: dynamic hedging strategy; basis; asymmetric effect; DCC-BGARCH



