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Abstract

As China becomes the second largest economic entity in the world, the important position of
energy in economic development is also increasing day by day. The fluctuation of oil price affects
the “nerve” of the global economy and will have a great impact on economic development. There-
fore, it is necessary to reduce the risks caused by oil price fluctuations. This paper uses the WTI
crude oil price as the original data, using the ARCH family model for empirical analysis of oil price
fluctuations, the study shows that the oil price fluctuation has the characteristics of fat tail distri-
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bution and fluctuation clustering and has the tendency of mean regression, when in the face of
“black swan event” to reduce the impact of the crisis, thus concluded that the oil price fluctuations
in sudden elastic general conclusion, and based on this proposed to improve the market mechan-
ism as the main policy implementation direction and the development of oil futures and options
and other derivatives policy suggestions, thus reducing the uncertainty risk of economic devel-
opment.
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Figure 1. WTI crude oil prices for 1987 to 2021
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Figure 2. International crude oil price and growth rate in 2016 to 2021
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Table 1. Basic statistics of crude oil price fluctuations
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Table 2. Stability test of crude oil price sequence
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Figure 3. Autocorrelation and partial autocorrelation test of oil price fluctuations
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Figure 4. Daily crude oil price fluctuation ratio after the first order difference from 1986 to 2021

& 4. 1986~2021 F—ME5 T HEREMNEEEEEER

3.4. ARCH JRIEEIK I

ARCH-LM &5 R W], B 5808 1 I, p 4 0.0000, NT 1%, BB ZE 7 FIA7AE B AR EON
ASSCREHE T R A 57 T 22 308 (A AN i T3 2 52 ARCH 2R

Table 3. Parameter estimation for the ARCH family model
% 3. ARCH IRRE S H T

ARCH ARCH-M GARCH

R, 0.5548 0.5223 0.5022

DOI: 10.12677/fia.2023.122032 241 [l B 2= TH R


https://doi.org/10.12677/fia.2023.122032

RE, Ffee

Continued
a, 56.9260 39.1613 —
a 0.2871 0.5896 0.1672
¢ — — —0.5940
0 — _ _
¥ — _ _

A R TR R I A S B W I ARCH R, 415k 3 s, R BIRBFBRT 0 Ui 9]
JEh A% — B 22 00 5 B 2 > Z IAMFAE R AR BNR &, A A sh B AT RS IRFAE . LA 1986 4F 4 Ay
JEh A% i A R, DL 2021 45 4 F 47 SR s D9 AR R e B — B 22 23 Ja iR e A A D i v 1 R A A U8
F LA BT AR A AN RS AR 22 0 — AN KRB sl Ja Sl — NN, IR —RERIA. 1F
BETG ], SR A% (1 s B R S BURLN IR EER R RELE AR, (B ARFT Gt 25 = REE 10 A% e 3 1
Dlo HIBEFT L, ANGF (R SRR T4 B A A A% (Kb e, 78 i 37 FP A e 3l AR R IUREAZ £
I, Ok BRI A CADAT RN EER ks LBk X e Bt iz . I B bzt 2 45 B 2 xd i
DA ARR GBS IR, 20 257 AR IE R I BT ARSR A th 2 A — S K sh, 240l
7 AL /NI B FE AR RAE I 2 [FIRE = AR/ N, R WA AR A AR RIS, IR
XA I IEFRE R, RSB T AR, SRR, AT B —E
WU ANGE P RE ST, WX FREBANEFAFMIFAPER, A8 TG AN RE R0 I e % g Pk =L I H KT

it ARCH MR AT LU S ik 4 4% (K1 sl 1 L2 T AT o B8l 7R, 2020 4F 148 JRh i
LT KB o £ MR E TR e il 28 (0 B K, R ERATT AT AR R, ST S “ '
a7, BRIRT IR AT E 2 PR E . [ 2020 4F 3 HHIEI 4 H 20 H WIT A k25 k.
2020 £E AR, S E R BER BB L RO $50,  Pes SR B, KNS EIR, EEEHTT IR
IRV L. AT RIKE R ERE, EEs b Lol SRR E . ma s LRI H
LRI G, FMAERRRIEE KT G, s 2 e R/ NMEREK RS, I H A H A i
BeahaTRaE .

IR 1997~2020 4 () J5ith 4 S AT SAIE 7347 5 A L 2014 45 H 58 T8 8 51 2 BR 75 SR FIUYI 48
RIR LR E IRV, AR RIE N EL, 5 4~5 AR RELZ TP E T, s S0 Rk
ke . IR BRI R ZE P ST ARCH 385, ABBRE P9 EAT — S WIS R R vde H Pyl i) R 2
PR E )7, WMBHRMIE, ME A “REER” R JREFFIEEA Y E KA
Prvk, ARIASERRE, BRI RBO . W ERRSOED T ERRE, AliimE AR R R
SN BT S SR O A S I DL AN, F B A5 B B KRR . AR D RIS LA o
di R NG B Rl A e TR, R HIZM RIS 2 BT T RE . i ORI
AT TS AL RS IR RE 0o, 76 [ S5 FPBCR K B BT RENE AT ROSLX ANl € P XU Pk oy, 0T
A Ji — B T i T 3 A A sl R I8 20 R 2 T D 1

4. it 58N
4.1. EELip

M A D8 50 IS TR] 4 5t d e A B ARCH BB w] DAAS H B — AR PR AR 2518 -
S S ME R AT RRFAE o B A A% 22 20 R 3 A R B K A B Ve B2 (IR Al 5 IR o A ik

DOI: 10.12677/fia.2023.122032 242 [l b 2 TH AT


https://doi.org/10.12677/fia.2023.122032

RE, Ffee

ITER, BB R E . TR TR AN A% e sl BB i B AR SRR, R 63k U T RE 2R A
DAL P 7 0T R A A 2 T R G I EAL, AR AR TS I e 5 BRI SRRk S A

S AW EN R REARHIRAL . A A i — i 22 23 S 0 S A i e sl B AR RT DA HE AR 3 R SRR I
AN KBS e A SR — Nl — ANl a5 R — A S NREh , a2 BrE R,
RIAAEE R KINAEAL, DN R R DR BEaitEmn, BT e, HiE)
PEARI, e R0, XU T REh R R GBI RERE. T HRE TGS 5 3 AT
PR, WACRR 5 45 B 3 P i SR PR RE R RIIRSEA: A K T RIS T 3040 s PO 30

F R AR RRRAE . SR Ih O i P AU 77 22 20 i A . R B 22 20 S AR T AR e 1)
FeoHts, BRAERAE T RNVESEAE, ik I Sl B A I 1] A HERS 1 238 /N, JC R AE A RO R 5 7
WS, AR Al o UL IR BN, RINZ P AR5 81 B A ) {8 [ 3 A )

4.2. BUREW

RCEETHOSCHIRT Lo 0T, Bhxd BIRGER, AR H AR SCBUR A 1L

1) DA A MRS H o DU IRt s, 0 98 Sk 2 1 SR0E, R A B BOR BT, KRt
A BT R, IF ORISR 0 8 BT S AR E kPR TS e, I (0 PR R . BN 28 0 4
ERALEES, DR PR 5 I X SR A . ARAE [ BT 5 DA A IS DL, RSN RS i — Bk
B WA i VO IR S YRR R RO X AR S A R R SR R AR
FEMIS SR FIR, A0 5 & /EEREF RIFR AR, Mifedt S FA g, SEEL0 -

2) sEFEAMTTHHLS] . TR SR IR R A RE R, A A REIE A A% 10K S5 e 2 W i
f, BRI AT 75 68 IO O AL A 1 32T Q0T o 5038 DA S i A A8 et B3 07 3, DA R BSURT TE A ) M B 7
A A A i 5 5 e ) B A 58 T LR A S ORIty 17, A A A E R 4
S AMEAE AT AN RS BB A BRI S B Sl TR, Wi, WItidE a4, eIl ENIRE, SRR
AT T A% Jal) 22 S I 2 A Lt R PR XS o 5 BRI, 38 S ) 5E 50 AR L T BE S PRAIE FE P9 A il (1t 75 DL
BC IR 58, B R [ B T 320 248 A T (R 2 I B 28 AR T R I, B S 1 2 68 AT R IE [ P RE IR
[EE7]ihE S o

3) FEARZE Gy A o B el LA, I T 34 ) A ik e A 55 I oty 0 (RO AN s P, 6 B 2% TR e U
2. ARNTS LA ZORBEIR B, BEUR i AR I SRR D AR B A R K EE B A . TR SR AR TE
EMEISENL, AV EORFIAE, BT ARIR, SR BRN, B OB, oAl AR A M
BEARAZ Ty A, e sdt ML BB RE D AR AT (32 TF, B b B Qe M E@in, e “ RRIGHEME”
P BENS I 22 B R -

=

2022 FEHEF SRR RS I H (22BIY174), ILEE WA E R 2R TR H (SDYAL19180,
SDYKC19180).
SE 3k

[1] Chelghoum, A., Boumimez, F. and Alsamara, M. (2023) Asymmetric Effects of Oil Price Shocks on the Demand for
Money in Algeria. Quarterly Review of Economics and Finance, 89, 1-11. https://doi.org/10.1016/j.qref.2023.02.009

[2] Okun, A.M. (1975) A Postmortem of the 1974 Recession. Brooking Papers on Economic Activity, 6, 207-221.
https://doi.org/10.2307/2534066

[3] Nordhaus, W.D. (1980) The Energy Crisis and Macroeconomic Policy. The Energy Journal, 1, 11-19.
https://doi.org/10.5547/ISSN0195-6574-EJ-Vol1-No1-2

DOI: 10.12677/fia.2023.122032 243 [l b 2 TH AT


https://doi.org/10.12677/fia.2023.122032
https://doi.org/10.1016/j.qref.2023.02.009
https://doi.org/10.2307/2534066
https://doi.org/10.5547/ISSN0195-6574-EJ-Vol1-No1-2

RE, Ffee

(4]

(9]

[10]

(1]

[12]

ORI R B Rt ] 8 5 s BN SRATE A —— B T AN A BN — RIS B BB o AT [J). VRS R,
2022(6): 3-12.

Mensi, W., Sensoy, A., Vo, X.V. and Kang, S.H. (2020) Impact of COVID-19 Outbreak on Asymmetric Multifractality
of Gold and Oil Prices. Resources Policy, 69, Article ID: 102829. https://doi.org/10.1016/j.resourpol.2020.101829

Arreola, H.J., Hussain, S.S.J., Perry, S., Salah, U.G., Elie, B. and Hoon, K.S. (2022) Regime Specific Spillovers across
US Sectors and the Role of Oil Price Volatility. Energy Economics, 107, Article ID: 105834.
https://doi.org/10.1016/j.enec0.2022.105834

Kumar, N.P. (2022) Evidence of Oil Market Price Clustering during the COVID-19 Pandemic. International Review of
Financial Analysis, 80, Article ID: 102009. https://doi.org/10.1016/j.irfa.2021.102009

Morana, C. (2013) The Oil Price-Macroeconomy Relationship Since the Mid-1980s: A Global Perspective. Energy
Journal, 34, 153-189. https://doi.org/10.5547/01956574.34.3.8

Vo, M.T. (2009) Regime-Switching Stochastic Volatility: Evidence from the Crude Oil Market. Energy Economics, 31,
779-788. https://doi.org/10.1016/j.eneco.2009.05.001

Askari, H. and Krichene, N. (2008) Oil Price Dynamics (2002-2006). Energy Economics, 30, 2134-2153.
https://doi.org/10.1016/j.enec0.2007.12.004

Davis, S.J. and Haltiwanger, J. (2001) Sectoral Job Creation and Destruction Responses to Oil Price Changes. Journal
of Monetary Economics, 48, 465-512. https://doi.org/10.1016/S0304-3932(01)00086-1

B, RER, BE. BRI ARCH U3 HT[J]. Al RFF M GE2 R AR), 2003, 19(2): 18-20.

DOI: 10.12677/fia.2023.122032 244 [l B 2= TH R


https://doi.org/10.12677/fia.2023.122032
https://doi.org/10.1016/j.resourpol.2020.101829
https://doi.org/10.1016/j.eneco.2022.105834
https://doi.org/10.1016/j.irfa.2021.102009
https://doi.org/10.5547/01956574.34.3.8
https://doi.org/10.1016/j.eneco.2009.05.001
https://doi.org/10.1016/j.eneco.2007.12.004
https://doi.org/10.1016/S0304-3932(01)00086-1

	基于ARCH族模型的石油价格波动性分析
	摘  要
	关键词
	Analysis of Oil Price Fluctuation Based on the ARCH Family Model
	Abstract
	Keywords
	1. 引言
	1.1. 研究背景
	1.1.1. 国际石油市场发生了变化
	1.1.2. 对宏观经济运行的基本判断

	1.2. 研究意义

	2. 文献综述
	3. 实证分析
	3.1. 模型设定
	3.2. 数据选择与描述
	3.3. 平稳性检验
	3.4. ARCH族模型检验

	4. 结论与建议
	4.1. 主要结论
	4.2. 政策建议

	基金项目
	参考文献

