BIERIM B OE M % 2 R
JOURNAL OF MANAGEMENT SCIENCES IN CHINA

2008 %6 A

Vol. 11 No. 3
Jun. 2008

H T £2 7 47 18D 1 IR R HH R AR

| &) AR

, RELT, EHFEmY

B AR

(1. dt3{E B LR AR, jt/'a 1001015 2. ER}2ABe A x4 B B 2E B, dbAL 100080
3. REBRTIRKFEFERERITPIER, 42 14850)

FHE: KAM2000 %7 A 10 H 2 2006 &6 A 30 BAMEEANMNEG B EHE, ER
GARCH # A 4F3 T AT 6 Lk fo T ed 48 VaR, 54| A A T =28 &4 — Granger B
RAEE, K TH RN - Granger BRI, K3 & ~ Granger B R4 R M & — Granger
BREBRFE2MTHARANTHEGEEBRHE. TR ERRALTRIZNELS
HERFARLHMRERAF AL Z, B FRF A TUMERARKE GH BB, AR FEBRN E
B.ARINBRTHEELSHBTHA,ERE T LK VaR fo i LR K& E B 5 A 376
BA RELRAA AR THEARTHIRAAERAAZEERRE, —F O HEAAN
HRFTHIANARTINELBEEZIEFRTRAR THE K THHRZEHBE.

XEW: HH TP, F8EE; Granger IR X &3 &4 VaR; #3% ER KK, #3% THA%

MESHES: F830.9  TERERIREG: A

0 3

i

REM A5 £ T 20 #4280 4%,
hFIEEEEME N, B EP 5B KR
Wk, BT AR E R R 2 T
USRI s . 1 R A 4% Tl 7= A LA , 4%
M SHE TS MM E R R REA LR —
BRI LRI E 4000 5 (R , 8 0
BT S T 2 B 3 & 26 R BFSE, "I LY
1R A T B AT RO

EihE O AMEHT T REBR, LT
LA HrERICER, Garbade FI Silber!! g7 THA
M SIS B 2 1] A 36 R E, T
BT 2 M SN S — R A 5T
FM SR T ZE T 150 5 s 1E
Hiks BT BE B 45 T #0 K /)N, Engle F1 Granger™
BB EAMT MR P S BE LR
BT EFW S, EHETEHRNE SN

@ WoRS H . 2006 - 10 —09; &7 H3A: 2007 — 10 - 28.

XEHS: 1007 -9807(2008)03 —0125 - 15

WZEIMSISXRERARFRBATIZMNA, 1
Nomikos F1 Haigh'*' 45 F1| FFj 4 40 47 77 ¥ Xof 3 %
WA S M Z BB E 5 R AT T LR
5, U LB MRS SRR, REEOH % MR
P RIE SRS Z BB RR B
SEHAGR AR A B S BRSO AS Z R AR FEAE B
# XK. Hasbrouck ' I 7 P38 43 BT O SE R |, 3
— R KIERT SN ST EHT T8, TR
HEANHEFI R ZM TR, fIIRAI R T
ST A ke & B Th BB A B /.
FERABR T35 5 BRER T 4 2 18] 4 B S Hh 380y i —
B A1) b, Tse 450 T 1680 5 S A S i 35
BN 2Z (8] I Bl 300, A , — ST S A
ERAEME B 1, Tse 1 So'™ FIFE Bt
BEEUMETEGEEEMT T HFBELRBET
B EAEREI R T GMREEST R E A3
BRERGEREWR, =AM B2 BEE S

HETH: BRARBEESEZRSMBEQNFHRFTBAEES (70300501 ).
BERIEE: EFM1958—), B, LH A, HRRA, MHERW, Email: sywang@ amss.ac.cn



— 126 —

' OB M % ¥ R

2008 46 A

BER, HiipzZHME B G B EEREREAR
Gif:5R

MR EEEAEX—TBIHRRE, 1.
R & B Garbade F1 Silber 42 H 177 ¥ X
EE R TS & X B INREHETT T M5 B X1
W A RIERRREXER, AL TRER
PHHHHEM AR BEIR, BRI T
REME TGS ZH5HE FCRRAIMNMEE X
R AW BB MERD RN TS, EH L
BB G s fEn R R EE LR
W KA G & BT S RN RIET T 0. &
WE B A I B KRR AR RS BT
KREMREARMEXRETE B SEELH
AR Z A e R T SCIERR T, 1B T — e
EFREXME®, BaAms, REEX —SEM
HREA R, ZRA LTEA.

% b WERSNC AR SCRE , SR SR
MR KZRBETMEER MERER, FHENE
% TR AR R T — R R R X R, 0
FHEARE S %, anxh RS % B R LT 2
AEEH.

R — R R R X R R R A PRI
B, SRR ARE, mH SRS
B, ERNBIZTE2ARAMNER. AXXKHA
Hong""* $2 UM B B9 7 1, 180 B ABALIR
BEERR ST R A TR, WL
EREEHE, mEEREST BT R
BT B/MIRE, BEURESI ABRGEETEE
BROHEWNET RREERMER T, #R
RHFBEBRZEE AR Granger HIEXR. It
B RO 7 3 B IR R AR TR ST B 4 i 52 (el Y

BTG A DU 4 mT Disss, A VaR
BB A e RGBT, B X BN
H#E RN TRESCRES &R T RS
T, T EL AT BETE e I AR AR b BR e 1§ T, T L%
EEM B 2004 5 AR EF AR, HIL, A
SCE KR T AR b KA XURS s

A SCR B 2000 48 7 A %) 2006 48 6 F #1158
WS T 5 S, 37 GARCH R AU, 3
VaR k4 BIx T BeAn b ok KU 24, 315 T 2
% — Granger HRRKL , 03417 T B T B/

{8 - Granger R %5, (X 30 & - Granger B R4
3 Fe XU — Granger LRI, % o ] IR 3
G B i SIS AR (B3l XU S5 M5 B R
KEEZIEAR, RARB TG HREREE
ARTHNETHABNER, UBHREBERN
i H5RR.

AXHFRE RN AR HSARTHE
FAER LRI RUE 4915 B e H 8O, 7 LA B2 i
GRARAKTHNEERUERERTIIARTS
MR THGME R L.

1 TEREFEHEMR

HEHRT G2 HILERRRE, 1T 5 E
BTHE, BRI SRR, A R
A 5 SRR LB AR AL B dn A, T ELAR 2
R P32 5 55 o 16 BR B 22 5 i b, 0 LS 348 4
W5 G ZEM KR, B L5 E , MR
MEMEEEATERKEZREA. + B H
TR A FE— 78 2004 4F1RF) 346. 80 JT M, 5
LRI A B K 21%, EHEHI 535 B (SHFE)
WL E G 2RAM RS B R E
173, i THMEREE RN TR, Kt 5%
RIEMEGN —EHEFHFEEEAYH. £T
TP RESNEME BT RFEE RN,
AN ey H 4 R T 3 B XUR: B 2R 2 B KR
STF AT, TR A AR RFREH
KU A RN RIE BB T BB R E 2
B R, PR 1 AR A R R i R
TRAA—ENRERNE.

BT MR AEEE— 22, J
I, AR T BRE O, RN B RE R RN
AR FE— R G4, ARG LRt E B E
AR, E—XE A RN & ARG AR
LUG , B AR ARHE. 7o ER—5H R
BAEET N AFRZEA GRS AEETR
5 W, A — R B MER -5 B2 FAAE
FTARREZE AR RBERE AR,
SERRFA ST A A L Y BR A, 200 A S SRR B
B FS X — MR, AT AT 7
RIS RS a2



%34

Xia A4 HABA T e {5 B i SR n B 5

BT — IR B H AT 5 TS ER , s e
R AR A AENRE, YRIEHH KR
HEHFALE AR, BT - EE RN REA
(RRBAE A M, TER TR E A WK
MR R E ), XERB B - ELENH
B"EAFI M AESERREAFINENKSH
A AN B 7= A — A T S 0 05 4 AR
LRI EE. thin, SHRAKR, BEAEMNL A
2 12 HAgE, 3t 12 MR, Eilk, 78 2005 4
1 A, %8 2005 4 2 A {3 EM %4 AN
%, M 2005 42 A, MEH 2005 423 A HAH
MBI R A ATE RN, AL SRR B i
RRAETEE—MEEPEEE, FAE TER
BG5S H WERR, R SR8 LM,
B BT AT ARACE A R 5 B BU/MEE AR E R
B T RURE BRALRRRCHELE,
BRI B HIAC S B, B = A i 2 & 43
TREAE , X — LB BB IR AR 1 442 1.

MM EEBRBERE LEHKR S
(SHFE) 49 1 A #1480 o /& 5% , B 4 3
P B A a4 )R Mk 1#FMR4 H B8 5dE.
HELE RN EviewsS #l Matlab7. 1.0 42508,

SR 5 Xt BCHE OB B 2. B B A 4R S B AR
YR8 BRI SUE, RIS S5 TS M i B AR5
B —Mr2=434r 310 LNF,LNS, DLNF, DLNS.

BRI LR ER R E SR A& 1 B R XTI
—krEs

RF, = DLNF = LNF, - LNF,_, (1)

RS, = DLNS = LNS, - LNS,_, (2)

6 STy e

250 500 750 1000 1250

B1 Ao

Fig. 1 Return rate of futures copper
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Fig. 2 Return rate of spot copper
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Table 1 Summary descriptive statistics for the return rate of the two markets
PR wm | mm | mkm | s | RO | WE | B ”
g ’ giit it
Btk 1442 | 0.09170 1.1859 4.874 7 0.064 3 -5.856 | -0.2506 | 5.6334 |410.2026
A 1442 0. 065 60 1.174 0 9.374 4 0.029 41 -7.420 8 0.196 3 12.049 9 | 4 683.946
R2 FAHHRRBHFRERE
Table 2 The stationary test for the return rate of the two markets
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Fig. 4 Upside VaR
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YJ{& - Granger lﬂ%*ﬁgﬁ,(}ranger[m W —
#9 Granger [ R4 , Granger 1 Englem] i
Zh% - Granger R RKK, Hong™'! B T XK -
Granger K S50 ML R B, FHAKHR M B 0
2 R R T AR R IR 8 1 SO R AT T B
He I1(z n =
Yo ! 535

4 I, = “1(; 1) 2(: 1)}
% Y1(;-1) P ’Yn } iFﬂlzu—l) = { YZ(;—I) P
R -1 WNZHE L MT%2 BERE. Eiiﬂ“%‘%
TR Y, | RAERE B REA B THR%
Y, } RAERMEM EEBH, BEK P a Tk
EESHITERE B 5K BB B 1THE.

1) ¥J{H - Granger HRRE . RRENH



— 130 — 8 OB % ¥ W

2008 £ 6 A
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1
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BEBEINH

Hy: P(Y, <-V,| I,,) = P(Y, <-V,|
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HA:P(YU<_V1t|115—1)#P(Y11<—Vll|
1) (a.s.)

4) BN — Granger B REL : N RE K
T2 REXN TG 1 P2 T Ba i - RS
M2 RERMH 1 MXTHERE L, EXNE
IKF o FHY EFEXEE — Granger JRE , W R A1
BRI H

Hy: P(Yy, >V, | I,,) = P(Y, >V,]|
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HA:P(YU >Vll| Ilt—l) 7éP(Ylt >V1¢|
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HEXFEET VaR 1" XS RH7 R

Z,=1(Y, <=-V,) =12 (10)
HAr:1(-) Rtk H3brikBid VaR 1Y,
MBS TE PR BB BUE 1, B O. MRR B2 &
BRI 1> T B i SRR s, 03
JRMRE Hy 1 H, Al MR

H,: E(Zul 111-1) = E(Zu‘ I[—l)

A

H,: E(Z,| I,,) #E(Z,| 1)

e LEET VaR 1y K Tetn s

Z,=1(Y,>V,) [ =1,2 (11)
He:1() Atk Y0Pl s i VaR 1Y,
IR HE b7 R BURAE 1, H 0. WSR2 &
BRI 1 P4 T B i b ik R i, W4 oy
JRfRZ Hy A H, ZRA] &R

Hy: E(Z,|1,.,) =E(Z,| 1)

1 -
H,: E(Z,| 1,,) #E(Z,| L)

Hik, 1Y, | f{Y,} ZEEATB(EEK) KE -
Granger AR X REREBERLIZ,} {2, Z
(B H)¥{H - Granger B RKR.

{Z,} WHZ,} NELERMEEE ~ Granger
HERXEZFSANMTEES X

cov(Z,,2,,;) =0, XAl > 0.
B LA B LA R g, SEFr b R R AR R . 29ME
- Granger NIRRT, BRI HERZFFIE, i = 1,
2REEAEMXEBERWESITE, B FE -
Granger A R4 H 2 X .0 MR R Z 758
v, = & - 1,i = 1,2 REEA T HEERM
ESEIT R, KUK ~ Granger & SR 35k N2 X B 4R
HEFR 22 7 5 F1 VaR 551 #4155 XU 35 B bR 507
I Z,,i = 1,2 SREAT X RERWELITE.
T LA LL L3RRS ~ Granger Bl SRR T 4 61347
ViR

(1) BRI 2,2, , & Z, W 2, 2

(IR AT P = RN T
T_l 2‘(21; - &1)(2%—]' - &2) ’
. 0<jsT-1
C(j) = T, N
T_1 Z.(Z‘Hj - &1)(22, - &2) y
1-T<j<0

(12)
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Boh

ﬁ(]) = C(])/S]SZ9] = 07 E= 19
v x(T-1) (13)

o §P=a,(1 - &) R Z, MREAT 2.

Hong'"! ¥ R AL M EUR B 51T 8 13
3, & B Daniel ¥ BRI R BT, B A SO
Daniel # B8 k(z) = sin(mwz)/(7z), FF%
Hong''*' $2 1 M2 F % IR 3 A KUK — Granger [R
RERBBGIE

Q.00 = {TXFGFG) -

Cor(M) }/12D,, (M) | (14)

He. 0 HF (centering factor) F1R & H +
(scaling factor) 43514

T-1

Cr(M) = 2(1 _j/T)kz(j/M)

j=

DlT(M) = E(l _J./T){1 - (j"'l)/

THE (/M)

Hong!"® R4 M AG TN 7 75 A 1E KU
T SRR (ALEE BIAT KU R tH AN ) MSEIT . I
B JR B AL — T W KUK 2R Granger - 5[&
FH—GR X, 3+ B WA T 3 B A FEAE AL T B
B JRUBS ¥t . X B BRE cov(Z,,,2,,) =0,
SAEER =0, £1, £2,-- FREXAFRRE,
RN T4 it&

G0 = {13 FGNGL) -
Cr(M) /1205, (M) |7 (15)
b OEFMRERTHHY

T-1

Cr(M) = 3 (1= i/TIRG/M),

j=1-T

Dy(M) = Ti A=D1 -G +1)/

TV E (/M)

FRQ, (M) HHa XK - Granger [HR X RKE,
Fr Q, (M) RXU R — Granger FRX R KL,

AL RN RT3 Hy B, Q, (M) F
Q, (M) TERBEA LT R BTE FAREES 4
i AR AR T2 REXN TG AT $R
Wi, W2 Ml 1 REFEENE MG S, &
Q, (M) 1 Q, (M) MHER FArHEIES 53 A
A E, A 56 R B 2 Y.

4 BRESWRIE

4.1 GARCH ZHBPMEITERE

B S A B AR 56 B E0R B M C R BURE B
EFETH AR SR, R RELITRE
FPIUBIRRIE , R HE T 25 B2 i ARCH TURI
GARCH T B4, & 7 U, FF AR IR IR 45
HE QM) B p EXRFIMBEAR R ERTER. &
KeEX TRB K, RAWTH AR(2) -
GARCH(1,1) #8Y, S K BIARf, A S 3
it
Y, =0.0472 +0.049 6Y,_, + g,

(0.027 2) (0.028 7)
{8, = £ LE ~i0.d. N(O,1),
h, =0.008 8 +0.063 17, +0.9343 h,_,

(0.0026) (0.0085) (0.0079)
(16)

loglikelihood = -2 117. 581

*3 HKHiA GARCH A FE S HEaS iR

Table 3 The diagnostic test statistics for the GARCH model sufficiency of the futures market

Q(5) @(10) Q(20) Q(30) ©(40) Q(50)
2.726 6 5.563 4 29. 806 34,905 44. 366 51.623
[0.605] [0.682] [0.054] [0.208] [0.256] [0.372]
Q*(5) Q*(10) Q*(20) Q*(30) 0*(40) 0*(50)
5.079 8 7.562 17 12. 444 26. 659 32.008 38.370
[0.279] [0.579] [0.866] [0.590] [0.779] [0.863]

RS AORT R AR 2, JTHE S P BRI X Box — Pierce RISIHHR ) p L.
STT B, RAMT #paHE AR(1) - GARCH(1,1) B8 BRARBH AT -
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(Y, =0.0549 +0.0731 Y, + ¢,
(0.0242)  (0.027)
e, = &R LE ~ i d.N(0,1), (17)
h, =0.009 8 +0.078 35°, +0.918 6 h, ,
l (0.0020) (0.0076) (0.0076)
loglikelihood = -1 945. 855
£4 HHETIH GARCH BT HEHSHaiTR
Table 4 The diagnostic test statistics for the GARCH model sufficiency of the spot market
Q(5) Q(10) Q(20) Q(30) Q(40) Q(50)
6.044 8 10. 665 27.233 37. 349 44. 285 58.612
[0.196] [0.299] [0.099] [0.138] [0.258] [0.163]
Q*(5) Q*(10) Q*(20) Q*(30) Q* (40) Q* (50)
6.0759 12. 570 17. 897 22. 685 24. 883 28. 186
[0.194] [0.183] [0.529] [0.791] [0.961] [0.993]

E: B S AT AT RERER, FIES BT AT Box - Pierce RIS TR p (.

BFARENIRE 5/ 0, FIEIAREILR 2 &)/ o7
BFHRMER) X Box - Pierce W& ER p H
HATF 0.05, X2 GARCH(L. 1) BRI
& 2 RENERAE M, BRI, tBp
X TFE—HEE, e RER S (FRE
HBEBRRE).

B GARCH A A o + BHFIERIEET 1,
R HM R R RS EZEEER
SRS, M Ta+8 < 1, LR RAT AR
HE R TH M RIERE, TS RIBRESE
W, HEREMBKAR(KBWTIERTER R
BERTEATHE GARCHERK o + 8 < 1,1

REE ).

4.2 WHHLHMTEA VaR it 588
it GARCH LRI AT A58 47 4 T Bkt

B VaR,

V, (down) =—-g,, +z, /E 1 =1,2 (18)

HHr L akeTY VaR,

Vi(up) =pm, + 2,4 Vhi, 1=1,2 (19)
Heu,, ATG | WEGHE,,, BHH 1K
GARCH # 7Y ) b5 ME 5 22 IR M 19 53 4 B 22 53 oL
ORI =K E TR BTSN -
FEF T BB VaR.

%5 95 % EEKFETHEMAKETH VaR {5t 4R

Table 5 Value of VaR for the two markets at 95% confidence level

HE iR BRfE BME | KRMORE KEE | LREIHER
Bk FEE | 1.8178 0.771 4 5.844 9 0.810 5 70 0.048 6 0.056 1
AH TR | 1.6391 0.926 1 7.9201 0.670 7 60 0.0417 2.208 9
PR | 19203 0.7712 5.684 7 0.926 2 68 0.047 3 0.232 3
HAKERHE | 1.7610 0.9240 7.490 4 0.792 3 67 0.046 6 0.366 5

SIEZE SRR s B VaR K HF- 54
N BFEX RV BRI ERAE R E, B
P ¥R VaR B S T TR, X B LR
ZHEN/NT 384, REETESSHY
GARCH R EUfit ik VaR AR 7401

FEFERPE, MR T HH VaR KT BT HK
VaR, B T AR TG T 5, 3 58 3 XU
K.

ZIHE, WM 55 BT S B & MR
AH



3y XS JBHE T S 815 B e N B — 133 —

0 T T T YT T T
250 500 750 1000 1250 0= T T T T T
250 500 750 1000 1250
[— CUFDOWNVAR — CUSDOWNVAR |
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B5 95 % BIEKFETHHAKHIE TR VaR 6 95 % WMEKETHIBHETAE L3 VaR
Fig.5 Downside VaR for the two markets at 95% Fig. 6 Upside VaR for the two markets at 95% confidence level

confidence level

7 : cufdownvar FERHIH4EA A T BL VaR, cusdownvar ZE/R BLER4R A0 T Bk VaR ; cufupvar FR BRI 8 VaR, cusupvar FR 50

He4E i LBk VaR.
R6 HHEABMRAME
Table 6 The correlation coefficient between futures and spot
B FHEREK U EMRRE 95% Tk VaR #IX R | 5% E¥k VaR HXRE
0.748 3 0.9258 0.933 4 0.9330

VAB 108 17 575 BB T35 1 B ARG , 0 05 ST M 12 0 0 25 2 5.0
5 FREHMESLESHER

5.1 ETFEEMLYE - Granger R X RER
®7 M - Granger ERXRHITLER

Table 7 The linear-Granger causality test

F i B REZZRITEE
ZHEE =¥
‘?iﬂﬁll&ﬁ‘ WE2H WwE3I B WSS W w10 By
CUS A& CUF i 1 440 24.434 0 11.868 2 11.496 9 6.675 8 3.5580
£ - Granger [ (0.000 0) (0.0000) " (0.0000) * (0.0000) " (0.0000) "
CUF A& CUS By 1 440 37.566 4 39.967 2 25.740 5 16.455 3 9.108 2
&M - Granger [H (0.0000)* | (0.0000)* | (0.0000)* | (0.0000)" | (0.0000)"

FE: cuf RAAREAWRER, cus AR IR B R, BIES N AEZFELMOBE. WHE 1 WS 106, PEH#40.0000,
B TRE, A 2.

M EARATA, 1% MEEEAKET, £ XARKERA. BEARKNEERE, KSR
RN SRR MEFAAEIUE K Granger B WEMKENBUEIFAHR, FIBSHIEARR
RER, AAARMALHEWHHBRTHRE  WEEE
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5.2 ETEEHHSE - Granger ER&I,H3ZE — Granger FH RIS, A& — Granger BERI .

#*8 M - Granger ERXAHBER
Table 8 The Granger causality test in mean
H{EH M=5 M =10 M=20 M =30 M =40 M =50
331.388 9 235.651 1 167.556 1 137.794 2 119.946 3 107.571 6
CUF&CUS
(0.0000) " (0.0000) * (0.0000) " (0.0000) " (0.0000) " (0.0000) "
0.976 0 0. 566 3 0.695 8 1.0715 1.2276 1.226 5
CUF&CUS
(0. 164 5) (0.285 6) (0.243 3) (0.142 0) (0.109 8) (0.110 0)
13.273 9 10.3459 7.711 4 6.849 7 6.228 8 5.614 5
CUF=CUS
(0.0000) * (0.0000) " (0.0000) " (0.0000) " (0.0000) * (0.0000) "
&9 EME - Granger ERXREBHAR
Table 9 The Granger causality test in variance
AR M=5 M =10 M =20 M =30 M =40 M =50
250. 871 8 178.429 1 125. 899 3 102. 474 7 88.776 9 79.399 4
CUFsCUS
(0.0000) " (0.0000) * (0.0000) " (0.0000) * (0.000 0) * (0.0000) "
2.8197 2.3532 1.2133 0.7332 0.607 3 0.416 3
CUF<CUS
(0.002 4) * (0.0093) " (0.1125) (0.2317) (0.271 8) (0.338 6)
4.366 8 3.646 5 2.189 8 1.326 6 '1. 024 5 0.864 8
CUF=CUS
(0.0000) * (0.0001) " (0.0143) " (0.0923) " (0.152 8) (0.193 6)
%10 10 % TEHKK -~ Granger R X ERNBER
Table 10 The Granger causality test in downside risk at 10% risk level
10%
°T% M=5 M =10 M =20 M =30 M =40 M =50
IR i
164,334 9 114. 588 8 80.748 5 65.646 9 56. 860 4 50. 875 8
CUFsCUS
(0.0000) * (0.0000) * (0.0000) * (0.0000) * (0.0000) * (0.0000) "
1.212 0 0.7357 -0.0557 -0.2173 -0.068 6 -0.0416
CUF«<CUS
(0.112 8) (0.2310) (0.522 2) (0.586 0) (0.527 3) (0.516 6)
4.1193 3.3354 2.2345 1.4225 0.999 0 0.790 6
CUF=CUS
(0.0000) " (0.000 4) * (0.0127) " (0.077 4) " (0.1589) (0.214 6)
E11 5% FERAK - Granger HREXEBRBER
Table 11 The Granger causality test in downside risk at 5% risk level
5% T
0‘ M=5 M=10 M =20 M =30 M =40 M =50
PRy
134.457 4 96.108 6 67.682 6 55.238 8 47.724 2 42.7349
CUF&CUS
(0.0000) * (0.0000) * (0.0000) " (0.0000) * (0.0000) " (0.0000) *
2.1512 1.494 0 0.8823 0.660 1 0.3382 0.2450
CUF«CUS
(0.0157)* (0.067 6) (0.188 8) (0.254 6) (0.367 6) (0. 403 2)
11.197 3 8.5528 5.373 6 4.243 2 3.6210 3.268 0
CUF=CUS
(0.0000) * (0.0000) * (0.0000) * (0.0000) * (0.0001)" (0.0005) *
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F12 1% THNE - Granger R X RRRER
Table 12 The Granger causality test in downside risk at 1% risk level
1% T
. M=5 M =10 M =20 M =30 M =40 M =50
bl saede
109.865 3 80.254 0 56. 886 0 46.254 4 40.052 5 35.5790
CUFsCUS )
(0.0000) " (0.0000) * (0.0000) * (0.0000) " (0.0000) " (0.0000) *
4,276 6 3.1725 2.0319 1.557 8 1.4517 1.228 9
CUF<CUS
(0.0000) " (0.0007) " (0.0211)* (0.0596) " (0.0733) " (0.109 6)
13.093 0 11.8312 8.232 13 6.3452 5.2659 4.3373
CUF=CUS
(0.0000) " (0.0000) " (0.0000) " (0.0000) " (0.0000) " (0.0000) "
£13 10 % LR - Granger ARX BRBHER
Table 13 The Granger causality test in upside risk at 10% risk level
10% E®
. M=5 M=10 M=20 M =30 M =40 M =50
PR i
160.797 7 115.648 3 82.680 7 68.435 8 59.719 7 53.697 1
CUF&CUS
(0.0000) " (0.0000) " (0.0000) * (0.0000) " (0.0000) " (0.0000) "
2.6752 3.563 5 3.1356 3.3149 3.3730 3.2012
CUF«<CUS
(0.0037) " (0.0002) " (0.0008) " (0.0004)" (0.0003)" (0.0007) "
11.021 6 8.088 3 5.927 6 5.1725 4,490 4 4,107 6
CUF=CUS
(0.0000) " (0.0000) * (0.0000) " (0.0000) " (0.0000) " (0.0000) "
F14 5% LR - Granger EREBZRBER
Table 14 The Granger causality test in upside risk at 5% risk level
5%
°Fﬁ& M=5 M =10 M =20 M =30 M =40 M =50
B 8
141.233 0 102. 845 7 74.453 3 61.849 8 54.316 7 49.4129
CUF<CUS
(0.0000) " (0.0000) * (0.0000) * (0.0000) * (0.0000) * (0.0000) "
6.019 7 7.674 4 6.910 8 6.3372 5.9716 5.627 3
CUFe&CUS
(0.0000) " (0.0000) " (0.0000) " (0.0000) " (0.0000) " (0.0000) "
2.450 5 2.2201 2.1931 2.4155 2.524 6 3.060 0
CUF=CUS
(0.0071) " (0.0132) " (0.0142) " (0.0079) " (0.005 8) * (0.0011)"
F£15 1% LHAK - Granger FIR X RN ER
Table 15 The Granger causality test in upside risk at 1% risk level
1% L8
‘ M=5 M =10 M =20 M =30 M =40 M =50
P
277.210 4 196. 068 5 138. 676 8 113.304 1 98.045 6 87.883 9
CUF&CUS
(0.0000) " (0.0000) " (0.0000) " (0.0000) * (0.0000) " (0.0000) *
-0.5932 -0.0869 0.184 2 0.0849 -0.048 3 -0.2296
CUF«<CUS
(0.723 5) (0.534 6) (0.426 9) (0. 466 2) (0.519 3) (0.590 8)
-0.559 3 -0.8006 ~1.0354 -0.904 4 -0.9791 -0.600 4
CUF=CUS
(0.712 0) (0.788 3) (0.849 8) (0.817 1) (0.8362) (0.7259)

i o BRI E XK Granger BRXFARE;“ <" M“=" AHIRRNEEEIRTE METE2GH M AR KE Granger R
KERE, FESHE A p H A LEUHETHERRM = 15,25,35,45 WFE, RTHE, BT 20602
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H3R 8 FILE R A1, 76 1 % BB EHKET,
MRS A AR UL 5 R BRAR A A i i SR DL
{6 - Granger IR X R IAIRH BE , XL 1
AR5 U T S B FE R[] Y {8 ~ Granger
RRXER, HE—HR, HHEMI{EH - Granger
RRXARKBIG I T RIE A ) T7 R A
WEBLE, X 54" IR E T B 445
HZE R —3H. WIS SR TSE £
R BB LT S5 2 89 1y 45 Bk B
(M) EHGHRFKES LR A S LEER
T 7, A Bt 158 B o [ A B2 T 37 B 2 A B
BA W 2 IR TIEE.

HR 9 MERATA, 7E 1% M BEMKFET,
AR AR Wi as 2R LA A A Wi R AF A XL
HIBEEH AR — Granger HRKR  #t— K,
[ EH ~ Granger HRXAMBBLEH BH L
&, TR ) # A e s FR s, BB AR KF
B AR BRAR A i 5 T BB X AT IK
i XUBRE ™ IS B AL SRR o o 7 A
BRI S B Bh it o SRR OB 7T o 75 1 R RR I 5
AR, R RAR R LR, PRTS SR
BT S B SR SRR

M3 10,11 BEERATAL, £ 10% FI 5% HY
FHRE T, g A A i 2 5 R4 A W
B ERENE T BRXUEL ~ Granger [N X AR KA
Few BE, XU RS E TSR
SR FN BRI UL jE) T SR XL B L SR, O E T Bk XU
% T 1, B — 2 4 BT T BRI — Granger
BRXRMKRIRG I B, KT BRI i H 897
R HBIRAE TG, (BR AR XATRE
EHTHRTRFEREER (FRX2ERE, 8
SATFRMMTRETLS, ZH AT EW, &
1509 b2 T S BE SR S R T M S

HR 12 MER AL FE 1% B BZMKTF T,
b AR A 5 PR U AR A7 R SR B A XL T B
[ — Granger BIR KR , #t— MBI TR B BT

R B E R TR R R . B 1%
KB EHRET BN A& SRR KIET B, AR E
KEEHRSAERTEZMMER, TSI
A BRA RS, H B S m AR R MR B AL
SHIARTRRE. FF X R PR B
WYL, ERI— T FHILTELRBERAE.

13,14 LR ATH,7E 10% F1 5% B X
/KT, LR 48 5 PR M 48 AR 2L
S B _EFR MR — Granger BRX R, #H—H K
¥, RS FTHRERERERAFENE, 2K
WK XU — Granger H R X RAKMIHERIER BE, X R
B G A SR BB e 0 B MBS B 1%, 88 A |
BRI S  , HE BB KRR B X IR A i
HEERTIAGMEFENE N XTEERAIR
BT EREA BA K, BT 5] UM 2 ]
IS (B F AR OERAT N, B TS,
NEMES , — R i LKkET, S F EZ AR, A
T SRRt B R, XU P i 1Bt R 3 B X s
REHFRT I LS, LR AR, B X
R AT AR FR .

M2 15 MESRATH, T7E 1% M XK T,
X [] bk U — Granger FISR X AR RH : 1§
WA T 5 5 IR T 5 77 7E B i R XU -
Granger R X ZR ,BH 1 L FEXE - Granger
HREXRGTEA B F, BA T 5w , JiBA
R BRI AT b ik RURS: W B 3. X T R B ON
1% MR EHKETH ERRXEFRR T Higih g
B 2SR KB T, i 3B 4h— AT 2 Bl Z)
B RN, AN 4 e TE AL O ROz, BNFETE
BUE 3k XU s A . BB5E P F G, E
WAVROEE 2 B BB, T35 B0 X R 4 B )
HIWE 5, AN DL E SR B 55 B RO, W AT BB
AANA B A RS %t B ROR , 4 A i e R s
HZR

el b, BB RME B % R
M 16.

F16 MAKETHEESMHBER

Table 16 The information spillover effect between the futures market and the spot market

. & #E WEE  |10% TR 5% TBk | 1% Tk | 10% k8 | 5% -8 | 1% b3
#i it i R i 1 REE#HH | AEEE | ARHES | XERS | XSS

CUF&CUS * * * * * * * * *

CUF&CUS * * ® * *

CUF=CUS * * * * * * * *

H: o« FH BEHE B0
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AILIE Y, BT E - Granger N5
5, 3N % - Granger RSG5, K% — Granger [K 5
Ik B T B MR M - Granger BIR KR
BRI TR, AR S| AT R R R K )
R TR EER MR IR, v R EW
FAERIRTERE AR Granger R KA.

SaUEERE, TAETa ST S
FEAE L[] (4 Granger FISRC R, H #[7] # Granger
HSR X R A 30 B N ST LB 15 B s 3R T
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1) MM ARG BA MERTHE.
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P, RE 5 VR S Bk 38 AT T B R B SE M pHEsR R
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BLEE BT R B UL R B R i i B e 248
G &L A5 B E A T TR T , AR 3
BARRA BRI

2) MR FENES T, R TEE
BEEEE.

BIGEO A8 AT DALRG SOB SR XU X ok Sk B
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HORE5ES.

3) EBASEAT B B AS F i AU A B UL 1Y
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HiHS 5EEEMRR TS EHES BRI E
REAHR.

4) BT GMEES

IR EL AT, 7T AR AR, (i 4
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G TR TS TiE.

BZREZERENZRERREREZS
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Analysis of information spillover effect between futures market and spot
market

LIU Xiang-li'*, CHENG Si-wei* , WANG Shou-yang® , HONG Yong-miao’

1. Depariment of Fundamental, Beijing Information Technology Institute, Beijing 100101, China;

2. School of Management, Graduate School of the Chinese Academy of Sciences, Beijing 100080, China;
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Abstract; This paper adopts GARCH model to estimate the conditional VaR in both downside and upside di-
rection. The paper further utilizes the linear Granger causality test based on regression, Granger causality test
in mean, Granger causality test in variance and Granger causality test in risk based on kernel function to study
information spillover effect between the futures market and the spot market of copper, using daily data of cop-
per price of two markets ranging from July 2000 to June 2006. This paper uses the kernel based statistical test
to explore the correlation between the futures market and the spot market for the first time. Because all the
lagged orders are used, the test statistics has a relatively strong power. Considering there are long and short in
the futures market, we also introduce two new conceptions which are the upside VaR and upside risk spillover.
Our findings indicate that there exists extremely significant two-way information spillover effect between the fu-
tures market and the spot market of copper. Further analysis reveals that the spillover effect from the futures
market to the spot market is more significant than that from the spot market to the futures market.

Key words: futures market; information spillover; Granger causality; conditional VaR; extreme upside risk;

extreme downside risk



