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Abstract

This paper selects the daily frequency data of settlement price, closing price and consecutive contract price of gold futures from
December 2016 to December 2019.The GARCH model is used to make an empirical analysis of three sets of daily price data
series of gold futures, and the GARCH family model with the highest goodness of fit is used to predict the VaR value. Thus, the
market risk of gold futures is estimated. The empirical analysis results show that the three price sequences are non-normal
distribution, and ARCH effect exists in all of them. This feature can be removed by the best fitting GARCH family model
corresponding to each of the three sets of data. The settlement and closing prices of active contracts fluctuate less. However, the
closing price of continuous gold futures fluctuates more significantly than the other two groups of data due to its weighted nature.
This paper argues that the relevant government departments should reduce the compulsory regulation measures on the financial
derivatives market, so that enterprises and individual investors can more accurately calculate the market risks of derivatives
through measurement methods. And commercial banks should focus on the transformation of the number and scale of the details
of financial derivatives, so that both themselves and the majority of investors can more clearly predict the risk of gold futures.
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HENABET G BT RS B2 5 Rk, A [& B TN A% 1 (8] Wk DA K [F]— R A8
Gy A B A S8R B A L i g2 o ASCIA A L2 MG 24 ] A 22 #1) BRI 2 S R s R 1 A B & 29 Wi
WHATIMBCE YR, AR &SNS P FI AR & e L

R A SRR T B 28 5 B R & 0 A e 85 5040 . WS AN S BB 2R & A UscastAny, it
B4 E, 4> %A GOLDsgr, GOLDcro M GOLDcon SKACEHME . HE e B A2 1E H 12 2016 4F 12 H
30 5 & 2019 4F 12 A 30 5, S4HH 732 AN ESREE, BdEkRIET WIND.

F 1 AZHATMASEER R EG T, R AT U Wi SR TR R LW I sy, oAt
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Kbl O B/ME TIE i % pRifE %
GOLDsgr 296.20 218.75 264.4818 273.20 20.4065
GOLDcro 296.70 218.15 264.5589 273.30 20.3868
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_ s Il FHE ‘
A ADF 4iit & P 1Y ZEip
1% 5% 10%

GOLDsgr -1.687164  -3.439081 -2.865283 -2.568819 04374 AP

1t difference GOLDser ~ -23.44270  -3.439081 -2.865283 -2.568819 0.0000 “F#a
GOLDcLo -1.701870  -3.439078 -2.865278 -2.568816 04299 AFia

1t difference GOLDcLo ~ -28.01780  -3.439081 -2.865283 -2.568819 0.0000 Ff&
GOLDcon -1.640356  -3.439081 -2.865283 -2.568819 04614 AFia
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Jarque-Bera  1013.313  786.8471  4184.146
Probability ~ 0.000000  0.000000  0.000000
353 8.742231  7.976695  14.60416
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® 4 REHIEMERXERR

i I 1 GOLDsgT GOLDcLo GOLDcon

Q4uit® PMH Q%uit®E PMHE Q% uE P
1 0.0781 0.780 0.0095 0.922 0.0631 0.802
2 2.0458 0.360 0.7985 0.671 3.3050 0.192
3 2.2246 0.527 1.3017 0.729 3.6399 0.303
4 2.2393 0.692 1.4042 0.843 3.7433 0.442
5 2.2411 0.815 2.2880 0.808 4.8196 0.438
6 2.2895 0.891 34314 0.753 4.8236 0.567
7 2.6727 0.914 3.5746 0.827 4.9106 0.671
8 5.2852 0.727 3.6938 0.884 5.1529 0.741
9 5.2853 0.809 5.4871 0.790 5.4460 0.794
10 5.9235 0.822 7.0998 0.716 6.7243 0.751
36 41.155 0.255 43.608 0.179 28.895 0.794
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B HAAN AN, RUIEA AR GARCH B IR 522 e 91 -1 5 32EAT 5705 ZE R 96 AT 32 HH e L A
BRI VaR {H. B SefEH] ARCH-LM 256 B [R50 07 210, R mihir 4.

%<5 ARCH SR8 16

GOLDser GOLDcLo  GOLDcon

it Je B 4 4 4
Prob. F(4,721) 0.0254 0.0392 0.0499

Prob. Chi-Square(4) 0.0257 0.0395 0.0501

-18-
WwWw.ivypub.org/emj



HZE 5 AT4n, EW G 4 RS, PAE/ANT S%IES 24 b HA B2 M MR 46 N AR S 57 0 22 i R AR v B
YIAF{E ARCH RN . 4¢ EAREES, AT ¥ ARCH 2N HBRA SR GARCH ALY 3EAT [V, #5405 1) VaR
18 57 o v U R
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DGOLD = C(1) + C(2)*DGOLD(-1) 3)
ZHTTHE:
GARCH = C(3) + C(4)*RESID(-1)? + C(5)*GARCH(-1) @)
GARCH = C(3) + C(4)*RESID(-1)? + C(5)*RESID(-2)
+ C(6)*RESID(-3)2+ C(7)*RESID(-4)>+ C(8)*GARCH(-1) (5)

LOG(GARCH) = C(3) + C(4)*ABS(RESID(-1)/@SQRT(GARCH(-1))) +
C(5)*ABS(RESID(-2)/@SQRT(GARCH(-2))) +
C(6)*ABS(RESID(-3)/@SQRT(GARCH(-3))) +
C(7)*ABS(RESID(-4)/@SQRT(GARCH(-4))) +

C(8)*RESID(-1)/@SQRT(GARCH(-1)) +
C(9)*LOG(GARCH(-1)) (6)

@SQRT(GARCH)"C(10) = C(3) + C(4)*(ABS(RESID(-1)) - C(5)*RESID(-1))*C(10) +
C(6)*ABS(RESID(-2))"C(10) + C(7)* ABS(RESID(-3))*C(10) +
C(8)*ABS(RESID(-4))"C(10) + C(9)*@SQRT(GARCH(-1))"C(10) (7)

%% 6 GARCH FRAZEH! & i1-GOLDser

FERIETY (p 1)
GOLDser MM S%
GARCH TGARCH EGARCH PARCH

IfE /7 DGOLD(-1)  0.0011  0.0000 0.0065  0.0043

c@) 0.0358  0.2996 0.0052  0.0008
c() 0.0000  0.0048 0.0125  0.5880
c(5) 0.0000  0.1738 0.8008  0.6033
o c(6) 0.5954 0.0000  0.2685
c) 0.6142 0.9628  0.0021
c(8) 0.4306 0.0004  0.0010
C(9) 0.3942  0.0000
C(10) 0.0000
R? 0.019117  0.019071  0.019052  0.018873
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RERIAY (p ED

GOLDcro  HHIZ#
GARCH TGARCH EGARCH PARCH

Pt DGOLD(-1) 0.5057 0.8751 0.4790 0.6862

c@) 0.5680  0.8319 0.0000  0.5824
c) 0.0000  0.0018 0.0415  0.0011
cE) 0.0000  0.0012 0.0002  0.5401
0] 0.0167 0.0000  0.0072

ZHTE c) 0.2677 0.5367  0.1087
c(8) 0.0000 0.0004  0.2897
C(9) 0.0034  0.0000
C(10) 0.0068

R? 0.000917 -0.000018  0.001187  0.000423
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BRI (p {H)

GOLDcon TS
GARCH TGARCH EGARCH PARCH

BfJ77  DGOLD(-1) 0.0166  0.0071 0.0001  0.0091

c@3) 0.0000  0.3629 0.0000  0.1630
C(4) 0.0000  0.0002 0.0022  0.1794
) 0.0000  0.0018 0.0000  0.0634
C(6) 0.0000 0.9988  0.0005
BT c) 0.2805 0.9350  0.5083
C(8) 0.0000 0.0048  0.9216
C(9) 0.1166  0.6198
C(10) 0.0002
R? 0.018034  0.017850  0.017407  0.017962
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FASL SRR RS, 34T ARCH RN BRI HOEER T2, R 9 AR ZERFS| O 8E ML
ARCH RS0 PRI AR SR LA FH = 20 B DL (BB EAT VaR AR 1 T o

3 9 GARCH FEHREVHASI/T ARCH IR BTG4 R

GOLDser  GOLDcLo GOLDcon

b1 e 4 4 4
Prob. F(4,721) 0.1033  0.9986 0.9747
Prob. Chi-Square(d) ~ 0.1033  0.9986 0.9745

3.3.2 VaR {9 #f

BHENFH RSN EEAY)S, BT E TAEEAS 240, 11 H VaR 43456 N R A8, N T iR
U SR I ARFAE, FTLAEEST t AR SN AR B B to AREIRAE B B SR T RiFESA
P VaR fH. 1L 10,

F10 HEHIEN SRS b T 3HES

AR H R ¢t
GOLDser 2.619599
GOLDcLo 4.798715
GOLDcon 2.244393

HIH GARCH AT 45 R K S 70 LKL T A5 HE 95%EAS FL/KT T3 &I B4 As /) VaR fH. TE LR
11,

T BEHIBENBERASUR T HEER

B3, ST
GOLDsgr 6.229847
GOLDcLo 5.895642
GOLDcon 30.07880
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(o) BESHITURMNIEL VaR MEFR
2 ZHHESHEMNER VaR KNER

T 12 ZHBRS RN VaR INEE

Mean Median Maximum Minimum Std.Dev.
GOLDser -5.942646 -5.831819 0.041318 -10.73882 0.527438
GOLDcLo -4.129471 -4.061003 -2.659819 -9.423723 0.904236
GOLDcon -7.494732 -5.906475 -0.010386 -59.28888 7.645965

M VaR FRASEIN B8t A ) AR I AR S AEL 3 e U BT R 5 20 (1 45 5 A AT AL A7 (0 XU A (L 0 e 3
BN, BEREEBONE 0-1 Z 8], i af S i RSB SRR EE NN o 1S 3 e 0 S S L A (1 8¢ 5)
REFEBRK

NPRAESERT TE 45 R A A R, A3 VaR BUEBEHT TR0 Ak 6. 12 95% B S FL/K AN E H
FE1EOLR, RT3 A6 SCBEE Y 1310.64, F ke o<t{E 7y 3.003. K77 7045 (R BEEZ KT F R IG 58
SAE, BOUISHIESE R &R 0 A, SRI s A 20

4 R SHEEREN

ACLL 2016 412 A2 2019 4 12 H TR E &S AT 455N . WA LRGBS BN AR RREA, T
=M HAREIE T4, 435K GARCH. TARCH. EGARCH £l PARCH PURh #5546} = 40 #A Be Ak ik AT
A, IRk & A A BRI ROk T VaR {8, IR T 205 10 2%k .

S5 R IR E T S AT I A& B 3 B S BRI R AR R AL, AR RIZ I A B B 2ok — &
H I B R I 2 AT P2 AR OSB8I A AE ARt 2 PR /N BN =2, i B8 S A TR i 4 B AN
F& 0 S0 B FIAR HEZE# LN o IBAh, TR ERG AT RCRL I b KBS FE S BRI A AR R T4 5, BR T 5%
WGP BNER LIS, AR B R AR B, HA B S IR a2 oK. 25 BRTR, VaR J7ikidE
T [ B S HA TR A b 00 RS T, E o RS A BB FE AR, 0 TR BN LA R BURT R RS 5 B DA K B
A& B m e FIME .
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