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Abstract

Abstract

Oil is regarded as "industrial blood" in modern industry. Since oil come to the
industrial society, mankind has become more and more dependent on oil. Frequent
exploitation and reckless consumption, military conflicts between oil importing and
exporting countries, and the worsening natural environment all make the international
crude oil market more fragile and unstable. Every price change has a profound impact
on the development of macro-economy. Since the reform and opening up, China has
made pioneering efforts on the road of modernization, and its industrial and living
standards have improved significantly. Oil has also become one of the indispensable
energy and raw materials for China's development. Every drastic change in
international crude oil prices will have a far-reaching impact on China's economic
development. With the increasing dependence on imported oil year by year, the risks in
China's energy security system are also increasing. If these problems can be solved, it
will help us further establish the relationship between international crude oil prices and
China's economic development or economic structure adjustment, as well as China's
faster and better development in oil industry while building an energy security system.

Against this background, the paper mainly studies the asymmetric impact of crude
oil price shock on China's macro-economy. The research methods mainly include
theoretical research, model construction and empirical result analysis. Specifically, the
first step is to analyze the theoretical basis of the impact of crude oil price shock on
China's macro-economy, and put forward research hypotheses; The second step is to
construct the corresponding empirical model according to the panel modeling theory
and quantile research method; The third step is to take 31 provinces and cities in China
as the research object and make an empirical analysis based on the monthly data from
January 2005 to December 2018. In addition, this paper also decomposes the oil price
shock, and divides the oil price shock into three aspects: risk, demand and supply shock.
The empirical content includes the statistical characteristic analysis of the selected
sample data, unit root and cointegration test, benchmark regression analysis, panel
quantile regression analysis, robustness test using different panel quantile regression
methods, etc.

The results show that the impact of crude oil price has a significant impact on

China's macroeconomic development. The positive shocks of crude oil price will hinder



Abstract

China's macroeconomic development on the whole, and the negative shocks of crude
oil price will promote China's macroeconomic development on the whole. In addition,
the positive and negative shocks of crude oil price on China's macro-economy are
asymmetric, and the impact of positive shocks is greater on the whole. Moreover, the
impact of crude oil price shock on China's macro-economy is heterogeneous. In areas
with low and high economic development level, crude oil price shock has a greater
impact on China's macro-economy; In areas with medium level of economic

development, the impact of crude oil price shock on macro-economy is small.

Key Words: oil price shock; economic growth; panel data; quantile regression
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S4B Q=L- 2MM", T M= MM™, U QM=0, i Al LidfE:

QY; = QX!B + QMa; + QU; = QXTI B + QU; X (3-5)
BEME T AT DA 3] T 2
X7 QY: = X[ QX{ B + X{ QU; & (3-6)
AR § kA, AR
X7 QY = X, X7 @xDB + X, X[ QU; x (3-7)

HI AT B AT A wie B xa R TERA, BTBAY T, XT QU; = 0, s N LT LAfG
)

B =GN X QxDI T X] QY) X (3-8)

R LB RIS E p B THE M g BT Z T, fE N—ooBld T—oo
WS, pASTHERA et — 2t

3.1.2 ERSRE[E =B

N TR B TMAFAEII SR R, VR 22 SCHRIE s SR FH [B1 U5 40 AT A R 0 AT SR
Tt o AL G R AE F SO AN i L ORI FE IS A BF IR, SR, & TGk
B AN B A RTINS X RN I X, A v o o o I B [
M2 SAE? 7 AREEEEIR IR IEZS A, R ZHW 5 i T8 OLS ik
KA R A OLS #ATHMEM T BA — @ ML, ELundedm 2 A
WHIRR T, S8 THE R & HE& M Temm . (22, OLS Hik R n—Ma&
FFILG X 7 — MR IR B3 52 o 7E48 R 2 8 I sE B 4, OLS BRI
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FRIFA RS, KU R AL S BN, X T AT ETFH|Hh
R RO IE . 18IS OLS VAR PR R 1T a5 &
WAB B 250 . WIBCER A FERTE, BRI Dl K AEH 42 R B A LS
B T RIS EE @, A T Koenker A1 Bassett (1978) $iz i
SRR VR G BB B — Rl R, e T SR A 1 e R
PR FEARB T, AT RATER BB R %4 Ak 1R B A2 s o= 4E
[P s o AR U E 1) 4067 5, F8 b o B P i 21 9 A B, AT
BRN GG ERA SR . X075 E SR T FURE B s, thin
Wedm i B o WeAh, 3 OrE ] YA TR T AR 5 ) BRI L e 7 ZE MR B R
Fafi e,

SRR e IR 1 /D AR HVE ) — e R R . AR AT R R T Y
)N o T a0 N i v A= ) ST R T w1 O ) SR EA ST s e o
13 2ME R AL I A DA 25 3 1R 2 T IR i, A H A T 7 s i
gk o B 7 W2 5 1) S o PR S e o X S B RN BT AR AR E -G R,
T 3% L85 B CAIE B vk il i S8 [ H R Cant il /s — 3 (OLS) J7i2%)
BN, oA E B YA 53 W] LA 5] U R 6 A G PR AR B ) AR e 1tk i o AR S
KH A BT, FEAAFRE AT KEAR BRI B, AT M
AREUATHH IR E 2GS, o ZE RS 8 U, A RAREF 2%
A vk EINE B ¥ N/NG= W (1 I TP

Qyt(ﬂxz) =a; + x{fﬁ‘[ ﬁ (3-9)

Hor 0<a<1, QG )Ny 5 © A8, x 2 HERERWESE, B,
Mo 53 MZRIRAE © AL s ) AL B RECNAEIN N . fEAE et A, R
FOR IR SFAFIE RN s T2z 38 B A R vh () R BB, R B AR B0 R AR 2 AE
© AL AT T IR . A LR B AR B ) B N AR B A TR ) AL B R
WG DL, ~FIAME IS A 25 55 BEAS 73 A7 1 52 AR [F]UO

IR EE ST AE [A] R 0 I AR b, H R IR TE R RO S B AN S o
G (EEARBF R OB M. MECEHBRBZ R T/ERREH T
W 73 S K [ U1 12 FH 80 A RS P 85 v DU R I — TR R T R e Ehe, AR
Koenker (2004). Lamarche (2010). Galvao (2011) I Canay (2011) U780, %
PRI E R A S A2 WA AR 2, 38 M Dk 1R B BN I Ta] 7 47 [
iy 2 51 R A i JEAR S TR B A 45 5 2 — ASE IR e J7 1), AR &
BRI B CRILSEANE . Brooks (2008) WA\, 55 4li (8] 7 41 sl atiis 8 1 20
FHEE, TR AT DASE D 582 AN SE S 1 I 2 PRIk, Bk 4 AT LSSy
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TR 53 o7 K (el YA

QYit(Tlai'xit) = x{tﬁr +a; X (3-10)

FH1Q,, (el xi) TR M i FERHED ¢ IS T 2 0F50 GLFX R y (. 4
BTE g — N B T 0 R B A 8, DR A B K s A9, 4 g
T B (KRR T TE 59 K, T/ BT B S L0 e, A R —
B, 7 S BLM TR R, I A LS 4 ] s OB B b o (24
FEAT BN . T T — A, MBI RRERY , T4 A B OR
RECREAIEY, Koenker (2004) 441 T —Flci 7 KB, {E 20K R
AR S RS A 8, 5 7R 43 R0 D AR B R A A7), LA 25
SHETHTT

(B(Tkil)'{ai(a)}li\;l) =arg min ZIk<=1 Z’{=1 Zliv=1 wkp‘fk(yit —a; — xl?;‘ﬁ‘tk) +
AXIL X (3-11)

b A% H w A M EIAXIAE, S k 437 U 5 N Ak T L
FEEITERN o pr, (W) = u(Ty — I(u < 0))2“ K5 K% 7. Koenker F1 D'Orey(1987)
fig AT iz e R R R H R 2 80E - Buchinsky (1995) #EH T pair
bootstrap 1T FEFH TR REOFRHER Z . LK BA NGB Z RS
e, DAIBGE B ATHIERIL . HAMEGL T, ETIUE R, AT LA B R 0 B E
RSAG T AT TG 55 K, AT AR BIAE AR 2 A ALl 1

JUE A R SRR [ 78 280N ) TS A B =l 345 5, (B RTHS AR 7 2 24
HLE SR S A BOHE B2 P Al o1 R [ S R E, DARAE T BN H BRI S
BIMER . AT IR AR, Powell (2016) #2H T HAT ARtk [ 5 2508 1 1
B AR AL AT (QRPD). QRPD J5 ik S EA Y B AT I [ 8 28 ()
(o R Bl vk SR ARYE D TRy 0 A By Wi T ——FR T 2584 50 S 40 o K
ANE, a il Dt . R, Powell (2016) NG & EVFZ SSIEMN AR A
&, BNy — a7 A0 TS OULIIME °T BBAL Ty 20 AT RGO, R, Powell

(20160 KJ& T miflith, SHufhvh 45 R AR 5 — R ek i Zs el B

PR

Yie = ?lei,tﬁj(Ui*t) A (3-12)

Hry, RN RE, Dyt —AMBEREGE, R ENSH, U R RE,
EA BRIV TN R E, — SR BT, —LR AR R RESH R
LR, HDyB; (O © MRS . I8, XY A5 o o, A e A
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MGT BIR 1) 2% A1«
P(Yi <Dpf(@ID) =7 & (3-13)
AR, A v L RO B R AR N TR A 0] R S B R N To Powell
(2016) ] QRPD flitHE HEAERIX M EAR — H AR, &0 DAEAMA A 2l 4 A
AL, R 1, QRPD 75 22— SF A BR ) A — A JE 26 A1 BRI, 473 Di=(Diy,++,.Dir):
P(Y; < D;f(7)|D;) = P(Y;s < DisB(7)|D;) X G-14)

P(Y, <D, B(D) =< X (3-15
Powell (2016) FIETESA BRI LT Zi= (Zi,+,Zir) FIHE 5 FRE TG =

861, iz an B AR B AMER (FEULTE 5, Di=Z), RE BRI SR 215 210 2 .
— AT DM SCREAG T (GMMD,  FEARHEUN R FTR

gb) = =X, g:(b) X (3-16)
9(b) =221, (Zie — Z)[1(Y;, < D}b)]} A G-17)
Z_i = %Z?=1Zit 2 (3-18)

fER BB AR, BHEE T THAN & B = {blt—+ <7 ZH, 1% <
%wsﬁoﬁﬁ,%ﬁﬁmﬁﬁ:mﬂ=mgﬁgmm%mm
HoARFEREMR (AU RAHRE, v LAMER DS GMM ).

3.2 TR BNFNEGERIR

3.2.1 T=a0EEFNALTE

AT B H K RIE 2005 4 1 H-2018 4E 12 H o E KM 31 &40 b BLEE
T PR 55 T A S0 e 6] o g A7 vk o) m 8] 22 W22 5% R E R R PR 52 e, A S 0
(T E AR R B FC I Al 2 OB, TR R G T Y 7R B BOE M A &
JE AN A AR ARV SO R B R, 0 5 i IR s ) A T BT A0 Il
BbAR, 4T Gt AR FE R RN E T RR AL, AR SO 7R BN — LR A DG (145 1) AR
2 DM 70 25 SR 58 B i IR 77, 3200 A8 2 Rk B 2 iR 22 DR 3R AN AT AH DG STkt
ITHAE . e, ASCHE T FshEs, 2 5&: Bkt Sk,
IR IR AR g . SR AH SR T
(—) PR s

AT JAV): KRZESCERER A GDP 1E Jyfifiid — B & 5F e bR, 2R
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M, HTHREETIFRASESEHE GDP s, K4k 2 BOURE#E
TV IMER RAE TG . thah, Bt r s 7 4 A2 2] 2006
T, AT G —RN, ARG IE R R LK E GRal i) ki
LUK o B2 R EE O , A fEEACTHE SR 25 5 tH IR ZE 15 R4 55 1)
[F I A B BB N 5, DRI A TR B AT = R . N TS AR R e AR R
ATREORFF— 50, AT KPR FL Bt R ) 2 1) () b e
() DR &

SRR i (OS): FEBR AR A, V2 53 FH AN s H SR i
(R 7KABHEAT SRR 78, T A2 AR 4R JE Vit O A% U8 30 B0 JE DR G v v s HEAT 20 il o L
411, Ready (2018) FIFZEM M= H BIHBIA (SVAR), R ig i 7N
2R RIS = e 187 A 55 SR s SORA AR P Al A BRI SR A L
R — 8B4, iZ3EEE VIX F88UEREY. HAh, VIX #iA AT L T 37 B
SR (T3 W B8 AT LR MR A i A8 72 A m B SR IR, R4 A R AU o
I FER. RJE, s A AR R R RoR, % 5 Kb
AXS o5 IEAZ . Ready (2018) [HAEALSR A LR AR 2

X, =AZ, X (3-19)

Hort, 4B RX, = [Aoily, RV &ixe] » A oil FoRiir 94k, RV
s AR A A R IRICE RN Rk . &y JREET ARMA (1,1 WEH) VIX
fetre Zy = [sp, dp, v |TR—A =45 &, sARAMPERIT, dRNAMT
kb, v ARE AWM XS . A & 3X3 R, X

1 1 1
A=]0 Az, azg] ﬁ (3-20)

0 0 aszs

NTHIRIEASYE, Ready (2018) ilay,, a3, azz AHE:

g2 0 0
A1y yAD)T=10 a2 0 A (322D
0 0 o2

Horby ARRX AR T 256, 05v oMo, RFALL L TSR AK 7
W52, ERGEARME RS B AL, HI T 3E X SVAR B AL g fy b ily o 32X
PRAERIIEAZAL, FEASRR i B PERR ALY 1, F B, B A A% o o ) i A
TR AR A . AR ALK JF i AR e R TR A L R SRS AT

OVIX fREGRE MR, BRI E BT RREE 30 RN ENER, iZiEnok HARMEL /K 500 454K
(SP) & kIR SEIS RN . FERERVERIN, B RN AT N P br 2 ———e Rl A2 4R
i, #AMSS5EEVIRE, KN H TR,
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WA, FF HIX =R g IEAE 1. IXF o A i A ek (1) 7 V208 T AR s v
i T8 SN AN AR B PR 2H BG4 » T I A A 3 a2 FH A Bk e 75 SR AR A RN 4
RT3 AN S PR AR AR R o NIXAN S B, X PR A R b2 o i 5 R e B X
BURE B RIS B O, X 5 20 i 22 T 3 A 5 1 E I USSR AR
I, EOTEAE T MG

AW FAR R FHZ 7 VA R A A v de b, R AR pht . 7 SR At
g5 b 737 € SN ROS, DOS Fl SOS. A T FIF SVAR F AL A7 il AN A5 AR 40 43
FR AT T SR A AN RS iy, RS IR A e B TR B = AR B A
Az e A FEE A AN A AR A I — e i AR o DL S TR [l AR b T AR A, A
SO RMER G RS A MR RIS A PR fe B A H RS B s GiD faln 3
SHIC LT 28 By P J e 8 oA A vl 9 6% &[] DL &% (iii ) CBOE B P FR H (VIXO
KFToR. R Ready (2018), HALEA A MM KR A~r g EH A A=
NVFEEL, A7 A % T (New York Mercantile Exchange) 2 M 23 H
(19— J e A B e 2 T A i A% 25 4k, A CRSP 3R 75 19 35 [ i v 200 A 3% 7l
SN AR T VIX FR B ARG AR TR, VIX FRE0H B a0H 4 ok s KU
4k, Bollerslev 55 A\ (2009 4F) B¥ZRAR, VIX H8 i & 1 RS 1 -5 I 5 B4
REFAMIE, FEA TR IIRE ST, X ERE 2 KA A& B 2 AR
. ZHEMEH ARMA (1,1 IFERIRA VIX fa 50 = /M8 b, 086 FH A M
(R ZEVE AT . AR S, 7 Ry & H8 A BRI A = Aol 8 5 22 wirse 340
gy, MSLTRENZSEE (VIXO st O P ). fhas i & 48 2 uia il
R AR A HOpk S T 75 SRl AR bl B 4y . BRI, MNEEHM B, BT A =R
i CEPRRE SR ARSI ) #RA2BHSL I, FEARRE T I 8 3 224K - Ready (2018)
PO T E BSHIEIEYE, UE B DX MOy SR AR B R R SR AR XU i it
e A B

FEh, HTARSCHI—A B B0 T AN e ok o [ U2 5 I HE R RR P 2 o
N TIRBIX— B 1, AT SR b X — feAn AT AL R . AEIX BLARAT ]
A Mork (1989) F1 Moya-Martinez £ (2014) [KJAbFE ik, @it e W4 Bh
AR R 5 X 43 1 [l b s A g o e 8900, HE ik, DOSF = max (0,ADOS,)
DOS; = min (0,ADOS,) ,S0S; = max (0,AS0S,) ,SOS; = min (0,ASOS,) ,
ROS} = max (0,AROS,) , ROS; = min (0,AROS,) .
(=) =i &

OWHAE (URB): S 2 & 5P E MM EA, 5&FHKS T
Wk A E A B ENBRPY, pEMSE 7T AR 2 7E 1 LT R AR 5%
WA ERIAA 2, HEBERS A TR SRR E D 3R, Bl 15730
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J AT R I [r) 3 B A ol 8 T A5 ) e e o SARLAN PR A VAL RS A5 AR PP B R
AW Tk AT 7 PR R e, MIEMFERE Bkl IREEAG I K Rt s ik 1
E AL ARPF R FE . G — FEIR T AL T3 T A0 R AR B, MU RS B B A
RA B0 2 AR RAA AR TR, 104 B & 588 1A 2 IR 55 R SRR R 1Y)
TH BRI Ao DRI, SR T A T LM TH] Js B3 T (R 2850 Tk 2R R R A 15 it . AR
TR T KA AE — T 5 2 (R N BN S5 A rpok, JRE PRI R (R4
AN/ NE*100%) AE AL ARER TR A

@I K F (CPD: —#%Tfi 5, CPI Al PPI 3 1] LLE AN /K AR B AR &
T S ks 4840 CPI £E %1 & BVH R RE 77 VAR =y I 50 % 35 07 T 98 2
AT MERRL R, MORHE A R A CPLE AR & . I HizBdEt H 42
H B 7 34T A, Bt A2 BN B R SR 2 i 7. 9 7 5@ G KR KR — 2
ARSI B [ L BRI S AR R AR &

@KHEE (PG): MAEIFHUK, HESH KEME, CRBCH T IR
KEFEIR. HItFER, o E R 7SR PUES K, 78 2020 4945 7 74170
T TORT, RSt b r B K 5o [R5 6 1 F B 8 35 1 K T 35
AT, HE TV AR F I AR S AR A AN 5 B K B IR 5 PR R [R 2D . DR SR
DR R E AR BRSNS IR —. BAT, BRI TTE S ST
N TR E A BB O TR bR 2 — o %8 bR B A PR R R B K R RO

*® 31 BEAIR. R

Aoy R A5 B A4 R BERS AR (R R A 5E X
WA TG K TAV b3 A be g K %
WA AR A E] BRI SRR AL
Jir T AR AR RS P ot ROS
A VIX BT 2R &
‘ ‘ i AN AImAE A B B BRI AR E
BB R RIS TR Reb DOS ‘
FVIX BT A
AN AImAE A B B BRI AR E
SR AS ik 2f i S0S ‘
A VIX BT 2R &
Wi URB IR /58 N ET%100%
A & i 7K CPI H PN ASFEEL
KR PG L AR P A ) B K

3.2.2 #IEFRIR

AT 31 48 T A5 RO AN P A BRI T [ X Giit R A (I
GTAELED, M I A A% b o ) i A i 220 R Datastream 3845 . 55T K8 1
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