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BTRMTE

B EFSL%EN

IEFERASINEZ BNETENCZMATIRITHETRE, AN TEER
REVEA. R, |, B . BAKSEMATETEMNNTTESTIARIERETE
AT

BREGEMZ L EEFESRNEERFMEFE LEHMEXZSFT (SHFE) . #EE
BXZ %P (LME) MAAW MR HA (COMEX) . B FAXT L&D 5 Fr A
REANNIZEIRIRE, BI1EE SRS (SHFE) 5RBEEBXHA

(LME) X ZHEAREAEABTENNARNR, DRIEBETRZ ST E &
REA—F, BE—EIRIENIINIHXZBIRFENNE.

B LERIRGARE ML | B T

Quality Standard
Tetel I LIE CONES

Copper  |Grade 4 Grade & Grade 1
lumimm [AL99. 70 / AL99, B0 4159, 70 4L99, 70
Hickel [NI99.96 / NI99.99 §i99. 80 I/k

Tin Sn99, 9044 / Sn09, 954, Sn09, 9544, Sn99. 9%  (Tindg. 85 /4

Zinc  |IN9S. 995 TincdO, 995 Zincd9, 935
Lead  |Ph99.994 (GB/T) FE99. 97 FE99. 57

HUESKIR: SHFE, LME, COMEX, *£RHLTHRIR

BT EERMEANACHRERREERNE, TRELENMNTERBHN
MEXHERLERNZOALER. TREBHHNSLRNBI =B BHN
HIEILENE, RSB AT EBXH ALY LIME3 BT, HBX
MR SRENTHENSABRLRNHEY, SHEPEHLR=1FENES,
AXEE N ITARME—Z R, T HEHEXSROEAIEHTLEE—K
ERFEXHARNESIARZHE, AxEH IME AAMRE. ZRIBHTIHTF
SEB, BAER LMK HIESMNE= A5 2R

AXGe—HEUE—4 (2022-06-01 X 2023-05-31) HHRKE, HBREBHRAS

FRREEIEREAE, XA SHFE E=&AKENH LME3 A B FRIKEN A
REE.
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B EZARERSMT
S LR ZRAARREFTRHEUTRE AP —BERLEHTIR-Z
RERGFENEBRR. ERIFMHIRHE, UBZRRARCEELZLH.

iz A ADF #8014, PSSR/ p ZITEH 5125 0.310 #10.208, A TFIEFRE
0.05, FAttWEEEHNIEERFY, BH—MNELLERHNRTELRAGENE
kR, HEBERNEARLENIIREK,
BB VAR EE RIFBRAETFEHVEN (AIC. SC. LR) EEHEH], —MILAIC
B/MEAAE, WTETH, &ERERH S,

B 4: ARIEFEH | 26 £

AIC BIC
26.207597 26.2946195
26.079797 26.227910
26.076146 26.2B4138
26.070451 26.338691
26.042448 26.371308
26.066160 26.456015
26.062030 26.513260
26.092044 26.605032
26.1199746 26.4695110
26.092821 26.730493
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HHESKIR: SMM fEREATR 50T

EEUHEHA0 5 Ve VAR BBV B ERTIH, FRNTRIEESRITZ LB EE
PaEmERR, BREEK, REN—MELGGEENTRESEEZENE LT
XE, BHERTOBEERENNE L USRI RONIEES .
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B 5: $H VAR IRBIESLER | Bfi: £

coefficient std. error t-stat prob
const -13.830371 36.033184 -0.384 0.701
L1.SHFE Copper -0.608146 0.073821 -§.238 0.000
L1.LME Copper 0.794692 0.046036 17.262 0.000
L2.SHFE Copper -0.268648 0.084266 -3.188 8.001
L2.LME Copper 0.491106 0.073736 6.660 0.000
L3.SHFE Copper -0.227085 0.082873 -2.740 0.006
L3.LME Copper 0.345698 0.080079 4.317 0.000
L4.SHFE Copper -0.213316 0.074692 -2.856 0.004
L4.LME Copper 0.266447 0.078559 3.392 0.001
L5.5HFE Copper -0.872239 0.047398 -1.524 0.127
L5.LME Copper 0.245069 0.067874 3.611 0.000

coefficient std. error t-stat prob
const -26.90859¢9 59.119121 -0.455 0.649
L1.SHFE Copper 0.049042 0.121118 0.405 0.686
L1.LME Copper -0.058850 8.075531 -0.779 0.436
L2.SHFE Copper 0.084959 0.138253 0.615 0.539
L2.LME Copper -0.0879829 0.120977 -0.660 0.509
L3.SHFE Copper 0.113714 0.135%69 0.836 0.403
L3.LME Copper -0.064860 0.131384 -0.4%94 0.622
L4.SHFE Copper -0.101274 0.122546 -0.826 0.409
L4.LME Copper -0.068880 0.128890 -0.534 8.593
L5.5HFE Copper -08.875122 0.077765 -0.966 8.334
L5.LME Copper 0.120878 8.111360 1.085 8.278

HIERIR: SMM EREARMRER

R4, ¥HEHN 5 HAMZRARN S, NWELERRIL T RRHT1EEFEHN
BERERE, BRERAHEL.
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6: LME $fJ5 SHFE SAAR =KRIRE | BfL: X 7: SHFE BT LME BRI =RRE | gfi: X

Granger Causality
number of lags (no zero) 1

Granger Causality
number of lags (no zero) 1

ssr based F test: F=205.9034, p=0.0000 , df_denom=231, df_num=1 ssr based F test: F=0.08157 , p=0.9805 , df_denom=231, df_num=1
ssr based chi? test: chi2=208.5774, p=0.0088 , df=1 ssr based chi? test: chi2=0.0159 , p=0.8998 , df=1

likelihood ratio test: chi2=149.1269, p=0.08008 , df=1 likelihood ratio test: chi2=0.8159 , p=08.8998 , df=1

parameter F test: F=205.90834, p=0.86808 , df_denom=231, df_num=1 parameter F test: F=8.8157 , p=0.9885 , df_denom=231, df_num=1
Granger Causality Granger Causality

number of lags (no zero) 2 number of lags (no zero) 2

ssr based F test: F=128.4014, p=0.0000 , df_denom=228, df_num=2 ssr based F test: F=0.0699 , p=0.9326 , df_denom=228, df_num=2
ssr based chi2 test: chi2=262.4344, p=06.8808 , df=2 ssr based chi? test: c¢hi2=0.1428 , p=8.9311 , df=2

likelihood ratio test: chi2=175.7744, p=0.8800 , df=2 likelihood ratio test: chi2=0.1427 , p=8.9311 , df=2

parameter F test: F=128.40814, p=0.00080 , df_denom=228, df_num=2 parameter F test: F=0.0699 , p=0.9326 , df_denom=228, df_num=2
Granger Causality Granger Causality

number of lags (no zero) 3 number of lags (no zero) 3

5sr based F test: F=98.1753 , p=6.88080 , df_denom=225, df_num=3 ssr based F test: F=0.1539 , p=0.9271 , df_denom=225, df_num=3
ssr based chi2? test: chi2=278.9424, p=0.00080 , df=3 ssr based chi? test: chi2=0.4761 , p=0.9241 , df=3

likelihood ratio test: chi2=183.14685, p=0.88808 , df=3 likelihood ratio test: chi2=0.4756 , p=08.9242 , df=3

parameter F test: F=90.1753 , p=6.0600 , df_denom=225, df_num=3 parameter F test: F=0.1539 , p=0.9271 , df_denom=225, df_num=3
Granger Causality Granger Causality

number of lags (no zero) & number of lags (no zero) &

ssr based F test: F=68.7044 , p=06.0008 , df_denom=222, df_num=4 551 based F test: F=0.5732 , p=0.6824 , df_denom=222, df_num=4
ssr based chi2? test: chi2=285.9587, p=0.0008 , df=4 ssr based chi? test: chi2=2.3856 , p=0.6652 , df=4

likelihood ratio test: chi2=186.0818, p=0.8880 , df=4 likelihood ratio test: chi2=2.3734 , p=0.6674 , df=4

parameter F test: F=68.7044 , p=0.0000 , df_denom=222, df_num=4 parameter F test: F=8.5732 , p=0.6824 , df_denom=222, df_num=4
Granger Causality Granger Causality

number of lags (no zero) § number of lags (no zero) 5

ssr based F test: F=59.7826 , p=08.0068 , df_denom=21%9, df_num=5 ssr based F test: F=0.6066 , p=8.694% , df_denom=219, df_num=5
ssr based chi? test: chi2=313.9268, p=0.0688 , df=5 ssr based chi2? test: chi2=3.1856 , p=0.6714 , df=5

likelihood ratio test: chi2=197.94691, p=08.88808 , df=5 likelihood ratio test: chi2=3.1637 , p=0.6748 , df=5

parameter F test: F=59.7826 , p=0.0000 , df_denom=219, df_num=5 parameter F test: F=0.6866 , p=0.6949 , df_denom=219, df_num=5
HIERIR: SMM R I HERIR: SMM LRI R
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B T (XRm) /Mg
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827434
683421
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22.
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22.
22.
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915764
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208817
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HIESKIR: SMM fEREATR 50T

EEUHEHA A 4 M5 VAR BB S AR TTH, PN T1R45
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B 12: S5 VARREMUSER | Bfu: T

coefficient std. error t-stat prob
const 1296.355578 442, 483268 2.930 0.003
L1.SHFE Aluminum 0.697601 0.069288 10.0068 0.000
L1.LME Aluminum 0.349145 0.0500805 6.982 0.008
L2.SHFE Aluminum 0.123089 0.082621 1.498 8.136
L2.LME Aluminum -0.173348 B.063163 -2.744 0.086
L3.SHFE Aluminum -0.830291 0.081282 -8.373 8.789
L3.LME Aluminum -0.1805%46 0.063740 -2.833 0.005
L4.SHFE Aluminum 0.0833120 0.061456 0.539 0.5%0
L4.LME Aluminum 0.123341 0.054443 2.266 0.023

coefficient std. error t-stat prob
const 3B59.036926 607.344005 5.837 0.0088
L1.SHFE Aluminum 0.129709 0.095104 1.364 0.173
L1.LME Aluminum 0.756933 0.0685636 11.028 0.008
L2.SHFE Aluminum -0.008973 0.113404 -0.0879 8.937
L2.LME Aluminum 0.077926 0.0866%96 0.899 0.369
L3.SHFE Aluminum -0.065043 0.111566 -0.583 0.560
L3.LME Aluminum -0.855311 0.087488 -0.632 8.527
L4.SHFE Aluminum -0.160069 0.084354 -1.898 0.058
L4.LME Aluminum 0.151467 0.874727 2.827 0.043

HIERIR: SMM EREARMRER

R4, ¥HEHA 4 HFABZREARN S, NWELERRIL T (RRHT7RE/FEHN
BERRE, BRERAHEL.
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13: LME $54 SHFE SRRR=7RRHE | FAfi: B 14: SHFE {37 ET LME SRR =REE | i

Granger Causality
number of lags (no zero) 1

ssr based F test: F=29.
ssr based chi2 test: chi2=29.
likelihood ratio test: chi2=27.
parameter F test: F=29.

Granger Cawvsality
number of lags (no zero) 2

ssr based F test: F=24.
ssr based chi? test: chi2=58.
1likelihood ratio test: chi2=45.
parameter F test: F=24.

Granger Cawvsality
number of lags (no zero) 3

ssr based F test: F=17.
ssr based chi? test: chi2=54.
likelihood ratio test: chi2=4%.
parameter F test: F=17.

Granger Causality
number of lags (no zero) &

ssr based F test: F=14.
ssr based chi2 test: chi2=e6l.
likelihood ratio test: chi2=54.
parameter F test: F=14.

2487
6269
9028
2487

5186
6915
39082
5186

6567
6108
0628
6567

8636
8539
8321
8636

Granger Causality
number of lags (no zero) 1

p=6.8808 , df_denom=232, df_num=1 ssr based F test: F=0.8847 , p=0.9455 , df_denom=232, df_num=1
p=0.8800 , df=1 ssr based chi2 test: chi2=0.8847 , p=0.9451 , df=1
p=0.0800 , df=1 likelihood ratio test: chi2=8.8847 , p=8.9451 , df=1
p=6.88088 , df_denom=232, df_num=1 parameter F test: F=0.0847 , p=0.9455 , df_denom=232, df_num=1
Granger Causality
number of lags (no zero) 2
p=0.8860 , df_denom=229, df_num=2 5sr based F test: F=1.5584 , p=0.2127 , df_denom=22%9, df_num=2
p=6.8888 , df=2 ssr based chi2 test: chi2=3.1849 , p=0.2034 , df=2
p=0.8888 , df=2 likelihood ratio test: chi2=3.1634 , p=0.20856 , df=2
p=6.8808 , df_denom=229, df_num=2 parameter F test: F=1.5584 , p=8.2127 , df_denom=229, df_num=2
Granger Causality
number of lags (no zero) 3
p=0.8800 , df_demom=226, df_num=3 ssr based F test: F=1.6827 , p=6.1715 , df_denom=226, df_num=3
p=06.0600 , df=3 ssr based chi2 test: chi2=5.2845 , p=0.1574 , df=3
p=06.0000 , df=3 likelihood ratie test: chi2=5.1473 , p=0.1613 , df=3
p=0.8880 , df_denom=226, df_num=3 parameter F test: F=1.6827 , p=0.1715 , df_denom=226, df_num=3
Granger Causality
number of lags (no zero) 4
p=0.0008 , df_denom=223, df_num=4 5sr based F test: F=2.9189 , p=0.0221 , df_denom=223, df_num=4
p=0.0000 , df=4 ssr based chi? test: chi2=12.1466 , p=0.8163 , df=4
p=0.8000 , df=4 likelihood ratio test: chi2=11.8394 , p=0.8186 , df=4
p=0.8800 , df_demom=223, df_num=4 parameter F test: F=2.9189 , p=0.0221 , df_denom=223, df_num=4
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Lag AIC BIC
33.9910859 34.0881305
33.976296 34.127175
33.972890 34.184782
34.003574 34.2756863
34.010805 34.345877
33.78036% 34.377618
33.987102 34.446924
33.980019 34.502814
33.996394 34.58B2566
34.005364 34.655323
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coefficient
const -188.406477
L1.SHFE Nickel -0.319900
L1.LME Nickel 0.514236
L2.SHFE Nickel -0.244633
L2.LME Nickel 0.289286
L3.SHFE Nickel -0.204688
L3.LME Nickel 0.225158
L4.SHFE Nickel -0.142113
L4.LME Nickel 0.186681
L5.SHFE Nickel -0.100298
L5.LME Nickel 0.224551
L&.SHFE Nickel -0.119040
Lo.LME Nickel 0.105698
L7.SHFE Nickel 0.040342
L7.LME Nickel 08.120630
L8&.SHFE Nickel -0.039748
L8.LME Nickel 0.015383

.911176
.073592
.056999
.077230
.069681
.078322
.071350
077746
.073220
.077374
.073454
.075765
.073185
.072603
.072161
.059821
. 068059

Results for equation LME Nickel

coefficient
const -142 . 474728
L1.SHFE Nickel 0.089060
L1.LME Nickel -0.089239
L2.5HFE Nickel 0.013086
L2.LME Nickel -0.097313
L3.SHFE Nickel -0.037737
L3.LME Nickel -0.0878306
L4.SHFE Nickel -0.823451
L4.LME Nickel -0.000895
L5.5HFE Mickel 0.053922
L5.LME Nickel 0.018482
L6.SHFE Nickel 0.0082372
L6.LME Nickel -0.200066
L7.SHFE Mickel 0.009955
L7.LME Nickel 0.087440
L&.SHFE Nickel 0.197144
L8.LME Nickel -0.145232

. 994468
.092698
.071796
.097280
.087771
.098655
.089873
.097930
.092228
.097462
.092523
.095434
.092185
.091452
. 090895
.075351
.085727
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20: LME $29 SHFE SRHING=RIFE | BA: T 21: SHFE $# BT LME S8R =REE | B T

Granger Causality
number of lags (no zero) 1

Granger Causality
number of lags (no zero) 1

ssr based F test: F=68.2928 , p=0.0000 , df_denom=225, df_num=1 ssr based F test: F=0.4947 , p=0.4826 , df_denom=225, df_num=1
ssr based chi? test: chi2=69.2033 , p=0.000@8 , df=1 ssr based chi2? test: chi?2=68.5613 , p=8.4789 , df=1
1likelihood ratie test: chi2=60.4362 , p=0.0800 , df=1 likelihood ratio test: chi2=08.5008 , p=0.4792 , df-=1
parameter F test: F=68.2928 , p=0.0000 , df_denom=225, df_num=1 parameter F test: F=8.4947 , p=0.4826 , df_denom=225, df_num=1
Granger Causality Granger Causality
number of lags (no zere) 2 number of lags (no zero) 2
ssr based F test: F=40.4705 , p=0.0000 , df_denom=222, df_num=2 ssr based F test: F=0.5336 , p=08.5873 , df_denom=222, df_num=2
ssr based chi2? test: chi2=82.7640 , p=0.8000 , df=2 ssr based chi2? test: chi2=1.8912 , p=0.5795 , df=2
likelihood ratio test: chi2=76.5654 , p=0.8000 , df=2 likelihood ratio test: chi2=1.0886 , p=0.5803 , df=2
parameter F test: F=40.4705 , p=0.8880 , df_denom=222, df_num=2 parameter F test: F=0.5336 , p=0.5873 , df_denom=222, df_num=2
Granger Causality Granger Causality
number of lags (no zero) 3 numper of lags (no zero) 3
ssr based F test: F=28.5840 , p=0.8008 , df_denom=219, df_num=3 ssr based F test: F=8.7877 , p=0.5819 , df_denom=219, df_num=3
ssr based chi2 test: chi2=88.4928 , p=0.80080 , df=3 ssr based chi2 test: chi2=2.4387 , p=0.4865 , df=3
likelihood ratio test: chi2=74.6764 , p=0.0000 , df=3 Llikelihood ratio test: chi2=2.4256 , p=0.4889 , df=3
parameter F test: F=28.5840 , p=0.0008 , df_denom=219, df_num=3 parameter F test: F=0.7877 , p=6.5619 , df_denom=219, df_num=3
Granger Causality Granger Causality
number of lags (no zero) 4 nunber of lags (no zero) 4
ssr based F test: F=21.5462 , p=0.0000 , df_denom=216, df_num=4 serbasad Ftest: F=B.5755: , \p=0.6823: , Wf danon=214, A num=4
ssr based chi? test: chi2=89.7758 , p=0.8608 , df=4 pr-basadichiz test: chiZ=2:s380: ; jpei.ea6l. ; dicd
likelihood ratio test: chi2=75.5461 , p=0.8800 , df=4 LLkeLihood: Patin:test: (Chi2=2i0708.  P=0.6870." ,, Wf=4
parameter F test: F=21.5462 , p=0.8000 , df_denom=216, df_num=é ParaNger Fitest: F20.5733) .. P=8.082Y ., (df_denoms216, (dF_num=q
Granger Causality
Granger Cavsality number of lags (no zero) §
number of lags (no zero) 5 ssr based F test: F=8.7655 , p=8.5756 , df_denom=213, df_num=5
ssr based F test: F=18.6595 , p=06.06808 , df_denom=213, df_num=5 ssr based chi? test: chi2=4.8251 , p=0.5458 , df=5
ssr based chi2 test: chi2=98.1155 , p=0.0000 , df=5 likelihood ratio test: chi2=3.9894 , p=0.5509 , df=5
likelihood ratio test: chi2=81.3712 , p=6.6868 , df=5 parameter F test: F=0.7655 , p=8.5756 , df_denom=213, df_num=5
parameter F test: F=18.6595 , p=0.8000 , df_denom=213, df_num=5
Granger Causality
Granger Causality number of lags (no zero) 6
number of lags (no zero) 6 ssr based F test: F=0.5554 , p=0.7654 , df_denom=218, df_num=6
5sr based F test: F=15.3091 , p=0.0000 , df_denom=210, df_num=6 ssr based chi? test: chi?=3.5386 , p=0.7388 , df=é
ssr based chi2 test: chi2=97.5486 , p=0.8008 , df=6 likelihood ratio test: chi2=3.5188 , p=0.7425 , df=6
likelihood ratio test: chi2=86.9127 , p=0.0000 , df=6 parameter F test: F=0.5554 , p=0.7654 , df_denom=218, df_num=6
parameter F test: F=15.3691 , p=6.8866 , df_denom=216, df_num=4
Granger Causality
Granger Causality number of lags (no zero) 7
number of lags (no zero) 7 ssr based F test: F=0.5506 , p=0.7953 , df_denom=2087, df_num=7
ssr based F test: F=13.7615 , p=6.88006 , df_denom=287, df_num=7 ssr based chi? test: chi2=4.1332 , p=0.7643 , df=7
ssr based chi2 test: chi2=163.3116, p=6.0808 , df=7 likelihood ratio test: chi2=4.0952 , p=0.7688 , df=7
likelihood ratio test: chi2=84.8272 , p=0.00800 , df=7 parameter F test: F=0.5506 , p=0.7953 , df_denom=207, df_num=7
parameter F test: F=13.7615 , p=0.8800 , df_denom=207, df_num=7
Granger Causality
Granger Causality number of lags (no zero) 8
number of lags (no zero) 8 ssr based F test: F=1.1698 , p=0.3198 , df_denom=284, df_num=8
ssr based F test: F=11.4322 , p=0.8000 , df_denom=204, df_num=8 ssr based chi? test: chi2=18.1379 , p=0.2555 , df=8
ssr based chi2 test: chi2=99.8788 , p=0.0600 , df=8 likelihood ratio test: chi2=9.9123 , p=8.2712 , df=8
likelihood ratio test: chi2=81.8594 , p=9.8800 , df=8 parameter F test: F=1.1698 , p=0.3190 , df_denom=204, df_num=8
parameter F test: F=11.4322 , p=0.88008 , df_denom=204, df_num=8
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Lag AIC BIC
33.384390 33.472720
33.039873 33.187536
52.989971 33.197329
32.951559 33.218979
32.9437808 33.271557
32.921884 33.309737
32.8759859 33.325692
32.857760 33.3469154
32.856455 33.429794
32.868BD20 33.5034695
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B 26: $5 VAR EEIAER | B4I: &k

coefficient std. error t-stat prob
const 5408.043608 2558.770422 2.114 0.035
L1.SHFE Tin 0.404728 0.080534 5.026 0.ooa
L1.LME Tin 0.814351 0.074933 10.868 0.000
L2.SHFE Tin B.445273 B.878953 5.640 B.o0e
L2.LME Tin -0.5087155 0.093566 -5.420 0.o000
L3.SHFE Tin 0.044118 0.068578 0.643 0.520
L3.LME Tin -0.216781 0.088755 -2.442 0.01%

coefficient std. error t-stat prob
const 67082.833273 2789.4B0034 24083 0.816
L1.SHFE Tin 0.012755 0.087795 0.145 0.884
L1.LME Tin B.948453 B.081698 11.616 B.080
L2.SHFE Tin B.127424 0.086072 1.488 0.139
L2.LME Tin -0.050604 0.102002 -0.496 0.620
L3.SHFE Tin -0.038442 0.0747061 -B0.514 0.687
L3.LME Tin -0.056815 0.0956758 -0.587 0.557
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Granger Causality Granger Causality

number of lags (no zero) 1 number of lags (no zero) 1

ssr based F test: F=27.2632 , p=0.0000 , df_denom=232, df_num=1 5sr based F test: F=1.2566 , p=0.2634 , df_denom=232, df_num=1
ssr based chi2 test: chi2=27.6157 , p=0.80068 , df=1 ssr based chi2 test: chi2=1.2729 , p=0.2592 , df=1

likelihood ratio test: chi2=26.1100 , p=0.0000 , df=1 likelihood ratio test: chi2=1.2695 , p=0.2599 , df=1

parameter F test: F=27.2632 , p=0.8888 , df_denom=232, df_num=1 parameter F test: F=1.2566 , p=08.2634 , df_denom=232, df_num=1
Granger Causality 6ranger Causality

number of lags (no zero) 2 number of lags (no zero) 2

ssr based F test: F=54.0908 , p=0.8060 , df_denom=229, df_num=2 ssr based F test: F=1.4513 , p=0.2364 , df_denom=229, df_num=2
ssr based chi2 test: chi2=110.5437, p=0.6000 , df=2 ssr based chi2 test: chi2=2.9661 , p=8.2269 , df=2

likelihood ratio test: chi2=98.5345 , p=0.8088 , df=2 likelinood ratio test: chi2=2.9474 , p=0.2291 , df=2

parameter F test: F=54.0908 , p=0.8000 , df_denom=229, df_num=2 parameter F test: F=1.4513 , p=0.2364 , df_denom=229, df_num=2

Granger Causality
number of lags (no zero) 3
ssr based F test: F=1.4886 , p=0.2184

Granger Cavsality

number of lags (no zero) 3
df_denom=226, df_num=3

ssr based F test: F=40.3004 , p=0.0000 , Gf_denom=226, df_num=3 _ _ '

ssr based chi? test: chi2=124.6461, p=0.0008 , df=3 PSrbased BHi2fest: Ehisoatofel. ., psO2832 ., Wiy

likelihood ratio test: chi?=99.8417 , p=0.0888 , df=3 HikeLiNogd ratlpitest: iz 4-3092. ., W36.2071 . WE3S

parameter F test: F=40.3004 , p=0.8008 , df_denom=226, df_nun=3 POACORAtenti-ERst: FSlsaBRe;  Petealdy, i Mrenomsle; (dhunss
HIERIR: SMM R R R HIESKIE: SMM {EREARHI R
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BENTR

B AAXMST

MTEITURENEL,

PESRHRENHNERES -3, EFRSNMEXM.

EZEAMETTHI AR NS, ARANARB N BRMOEEFNE, SIN
B, UETIH B RERENOEXREEN 0896, MARMITNHHERENH
XA 0936, WEIBRICEREME, FESEHENZRIHEABEM. .

30: $th SHFESLME ETit % |
By gt (FEw) /M

31: %Evh SHFESLME ARt %1E |
Hy: jt/ME

—— SHFE Zinc Closing Price (Left)

——ME Zinc Closing Price (USD) (Right)
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BERIR: SMM EFREFERRZAR

B RERERST

HURKIR: SMM HEREITIRR 5B

=R ADF ST, JFESHREM p StE9 504 0.620 #1 0542, HAFIEFE

0.05, HEIFHZE

EEAEFRFY, B—MESTLEENRLTEFREGFENE

KR, HERZAREARCEARTIRER.
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B 32: REREH | B6i: T

Lag AIC BIC

3] 1 23.842234 23.130832
1 2 23.045440 23.193553
2 3 23.080797 23.288790
3 4 23.093066 23.3613087
4 5 23.114779 23.443639
] 6 23.139761 23.529616
) 7 23.141707 23.5929306
7 B 23.166611 23.5679599
8 9 23.15616b8 23.736792
9 18 23.155263 23.792935

HHESKIR: SMM fEREATR 50T

ERUHERA0 1 W VAR BBV S ERTH, IFENTREARITZ LREEE
MEEHREAR, BRER, BHO—MHENTFFSEEENEMERIEXER,
MR R I DB R F RN BRI P R MR ES

B 33: $F VAREEAER | B4i: &

coefficient std. error t-stat prob
const -17.4695993 17.767695 -0.996 0.319
L1.SHFE Zinc -0.256161 0.0855955 -4.578 0.600
L1.LME Zinc 0.550493 0.047201 11.663 0.000

coefficient std. error t-stat prob
const -40. 474336 26.5606573 -1.5924 0.128
L1.SHFE Zinc -0.091187 0.083665 -1.0898 0.276
L1.LME Zinc B.099363 0.0870576 1.408 8.159

BIERE: SMM £RIEHRE

R, ¥HEHAN 1L HASZRARN S, NWEERRIL T TSRS P
ERERE, BRERARML.
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34: LME $%79 SHFE SERORSZ=ARERE | B & 35: SHFE ¥ BT 79 LME SERR 2 AREE | B: 1

Granger Causality Granger Causality

number of lags (no zero) 1 number of lags (no zero) 1

ssr based F test: F=136.0175, p=0.0880 , df_denom=231, df_num=1 ssr based F test: F=1.1879 , p=08.2769 , df_denom=231, df_num=1
ssr based chi2 test: chi2=137.7839, p=0.e880 , df=1 ssr based chi? test: c¢hi2=1.2033 , p=0.2727 , df=1

1likelihood ratio test: chi2=188.3401, p=0.8008 , df=1 1likelihood ratio test: chi2=1.2882 , p=08.2733 , df=1

parameter F test: F=136.08175, p=0.8808 , df_denom=231, df_num=1 parameter F test: F=1.1879 , p=0.2769 , df_denom=231, df_num=1
HURKIR: SMM HEREITIRA SR HURKIR: SMM HREITIRAS R

B EmENKIIS T
B 3e:f#HORS | Bf: /M
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WENTR

B AAXMST

MTETURENEEL, FHSEHRENNERES B, RERSMNEXMN,
EZEAMETTH B AR R HNE, ARANARB N BRMOEHENE, 2T
B, UETIH B RERENOEXREEN 0737, MARBITHNMHRERENH
HXRAEEA 0822, hEtRIBRCEREME, FHESEENZLINEABEM.

37: $AT™ SHFEQLME EjTitHEX1E | 38: $ATH SHFEALME ARMitEXM |
Y RET W BT /M
———SHFE Lead Closing Price (Left) ——SHFE Lead Closing Price (Left)
——ME Lead Closing Price (USD) (Right) ——ME Lead Closing Price (RMB) (Right)
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P AN 41 =l

HIERIE: SMM ERETIAR IR HIERIE: SMM LRI R

B B=ARERMT

iZF ADF 10T 4, PSSR p SETESD 54 0.104 #1 0.141, HAXFIRFE
0.05, FAttWEEEH NIEEIRFY, BH—MNELLERHNRTELRAGENE
xR, HBEEEAERKIENFTIREK,

HREN VAR R RIBREFFIEN (AIC, SC. LR) EFHEH, —M L AIC
=AMENE, MWTETH, xETEEN 1,
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B 39: $pHAEMEH | B T

Lag AIC BIC
1 19.7416%94 19.830292
2 19.770040 19.918653
3 19.773839 19.981831
4 19.798699 20.0866939
5 19.792132 20.1208992
0 19.8006089 20.196444
7 19.B47366 20.298596
2 19.B559B8 20.36889%
9 19.851676 20.426810

[
=]

19.857994 20.495660

HIESKIR: SMM fEREATR 50T

U ERA0 1 W VAR BBV B ERITH, PN TREERITF LREEE
MEEHEAR, BREK, REN—FHENTFESEEENEERIEXER,
MRt R T DB A BRI SR M8 ES

B 40: $f VARREHAER | B41: &

coefficient std. error t-stat prob
const 0.615087 5.490008 0.112 0.911
L1.SHFE Lead -8.177999 0.055957 -3.181 0.001
L1.LME Lead 0.2056%905 0.024203 8.549 0.000

coefficient std. error t-stat prob
const -2.019270 14.885317 -0.136 0.892
L1.SHFE Lead 0.185338 0.151718 1.222 0.222
L1.LME Lead -0.047112 0.065624 -8.718 0.473

HIESOR: SMM ERIAEH I

R, ¥HEHAN I HASZREARN S, NWELERRIE T R #I7eEFHH
=REE, BRERAZL.
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41: LME $879 SHFE SRR =RRE | Bfi: X 42: SHFE SR RT LME SRR =RIRE | fi: X

Granger Causality Granger Causality

number of lags (no zereo) 1 number of lags (no zero) 1

ssr based F test: F=73.0786 , p=0.0808 , df_denom=231, df_num=1 ssr based F test: F=1.4923 , p=0.2231 , df_denom=231, df_num=1
ssr based chi2 test: chi2=74.8277 , p=0.6800 , df=1 ssr based chi? test: chi2=1.5117 , p=0.2189 , df=1

likelihood ratio test: chi2=64.3193 , p=0.0000 , df=1 likelihood ratio test: chi2=1.5868 , p=0.2196 , df=1

parameter F test: F=73.8786 , p=0.8888 , df_denom=231, df_num=1 parameter F test: F=1.4923 , p=0.2231 , df_denom=231, df_num=1
BIEKR SMM £REHTER BIEHR. SMM ERIHRTIZE

B BHEMNEITSHh
B 43 $#O&S | B T/

B Lead Import Pnl (Right)
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FIRERTAREPAANTEN. EATNEERT, ERATMZFELOER MR TEENEEIRIL. KRS
MR, ERETNNRBRIRER T EENURMAY . ERENEY, ARSI UTRIRESARERAEL.
THERFNA—BIARBE . AADARIEAREMEELERFERIRS . AR SINAREREELTERR
HBAAER THEBEN, RAEBNLGBITRIEEOERSIEN.
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