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Abstract

The COVID-19 epidemic has brought a great impact on China’s tourism industry. This paper ana-
lyzes the development of China’s tourism industry in the past seven years based on the daily data
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of 1,709 Shenwan Tourism Composite Index from January 2, 2014 to January 5, 2021. In addition,
the TGARCH-M model with high fitting degree following the T-distribution state was constructed
by integrating the fluctuating impact amount into the comprehensive index generation process of
tourism industry during the epidemic period, and the additional impact of COVID-19 epidemic on
China’s tourism industry was studied. The empirical results show that the fluctuation of China’s
tourism industry in the market in the recent seven years shows a positive feedback effect, and the
positive impact has no obvious “leverage” effect compared with the negative impact. After the
outbreak of the epidemic, the Fluctuating impact of tourism index increased by 2.08 x 10-5 units.
Due to the small impact value of additional fluctuations, it indicates that the impact of the epi-
demic on China’s tourism industry is not so serious, and it also indicates that the tourism industry
can recover at a fast speed after the epidemic.
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1. 5|

2020 FEAFITHTE, RN AN R B S RE A Gt o 5 NRAEFHR T B, 4
2 WA IR, v R 1 ™A% el 1 R P2 it A B AT T PRSI TR AT S, LaE ] “ B
LT 287 BENE HALAR(EE S, 2020) [1]. SFSLUERIXEEIE2 A2, A ROUERIE TR ERSL. Ex
IRLERSE O R E 2855 7R T EEEW, A Se, PRHRRE AE BT, Rl BT iU
PSEHE N, 7R FR T 2 ELK R SE (T A, 2020) [2] AF N —DIHEREESLAE L “Uiahth” K mige s 1k
AT, ST RZ T BRI R o B R A R PR D BRGSO Ad e
P, 2020) [3]. Wiy, CAIRZ M EREREN T AREATILEAT TR T, BIRE 5i i 1-(2020) [4]
IIHT TR R I P MR A SR L AR RIS SR, IR A VORI R R B i R R R
R BESR, YOI BUR ST =07 Biz LR G 1E, TR E B FAR AL ). F20
#(2020) [S]XFERENE T 7R R 28 il Lk (b b RAE S S M LB BEAT TR 7E, AV ROZIEME R 2 T
TRFDLE “f8” 5 “HL7 o ERRHIRMTEE T, INsR s iR oh T sh i R GG SR, JF 5
SRR TR Bl A 2F IR 3T, ARSI R A B TS W TR 2R T 1A (FR 2548, 2020) [6]

i b B2 7 et i 28 P i b iy SR K B RAT ML 2 —, B AR SRR S A, RIS 5 2K
HRNFHRE, RILAR IR EE@H SR EAR? RZEEBED T HORM A A E1(2020)
[7ICA /N A M A FEXT B 3 A TR 28 DR BINE RARIE , IR e 1o e il Lo DR vt R %
FPRAEMXFH#(2020) [8iz B G it 558 XM Ak 78 1 ek il R 2 Jm e 25 (1 il e e 5 AT, A
W 1 o S R I R R R B A IR T AR XS SR . E S o AR (2020) [91R B AE N BRI AR &L
B EE s DRI R AR O = AREAT 70T, AR R BEE AT REX 28 A O B A RR AT R
WETH TS Lo AL TR E R . W] AR AR S IR L Aok T BRI R AN SR, (B ARKR
W IRES S KRGS, EENRUSG 4, TR D REIEL.

LREFTE, K2 H A # R X E e il R0 T AR AT R PR A, BIEZEHE I 1R
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TR IS, RAE, RIS JE R, FEERH T AR 28 R RO 45 e il il e o SC38 i
DURA AR T8 S HORE FE 1 e 1% R AR JE ik AT s SR 5, SR R B IR T 81 o b T i . TR
T, VA — e SCHRASE I 18] 5 410 (4 77 4 SR 90 3 e it 98 2 1 v e L e el 3 B g i s il o 2 4K
SARS 1% 5 th R A/ H0 LR SCERIZ F B 8] 3 870 20 At 5 1000 5 38 it A7 M it 52 21 i v ok 52 1 (PR 38
2006; fir4:[E%%E, 2005; ZiWyEAE, 2003; H:SCAREE, 2010) [10] [11] [12] [13]. BHFSCE R A 2 4
T ERIRIEAT SR SR8, 1 — B R N T e AR AN IR A, PTLASCE o ol o L U
FES G AT MR, B AR BB A AR5 T FE B 2 G B b i v U 5 v R TR AR R R
DA S SR B T I AT ML TS SR RN RN, R8T TGARCH-M #5727 2 4 g i aa 2 1) 441
T3 ZEAE R T AR 221 5 T i i 0 2% A D7 25 TR 2R L BR B SCEE IR B s R IEA 2 T A2 G TGARCH-M
BV IEA b, (RIS 5] NRAEEE LG S5 B A &, S SR AT AT 2 18 R 2E G BTl =2 2 [ A4 s
Har TR BT J5 AT B M S5 M AR Ak, RS HT 15 5 5 1H 45 B sh 2

2. RBMESEIE
2.1. GARCH FEA&EBI/N4B

TEAL GRS [R5 51 o A o, AR E BEN LIRS I 7 22 8 — AN EE, W Jak, ARZ I
S R IMGE TSI 65 2 07 AR — AR R — A EL, MR BEAHEM R 21, RIS FEE
WA TEEETE . 1F 1982 £, FH A KA P45 Robert Engle (1982) [14] B 5GR H &Rt s BA 707 2k, 2
SN T R ABE AR U ] (3 B K TR 7 22 T B ) [RD)A S A R T RSB (ARCH . A5, A MR A
Pl 72 Hb SR B AR I TN & ket B ) 18] 5 0 st . BB AR ARCH BEBUAR U g vk 1 4 ) () 137 51) 57 5 22
AN AR, ERANRAREE ARCH BB G RO TELF, whFF BN R G4, XA KRENS
Befdiih, TN TR R A . N T ARYIX AN, Bollerslev (1986) [1514fEH T SCH [FIA S A5 5 2%
P, fEIFR GARCH #E7,  FrifE [ GARCH(p,q) I L [y MM J5 FEAN 26445 2 7 RE 45 M9t R

X =@yt QX+ T o X té 1)

& =0, )

2 2 2 2 2 2 3
oy = B0+ B0, o+ POyt tang ot agEL, (3)

QAT SHAFENLAR, W g20i=12-0;,820j=12-p, HBEE v M7 F 5 A5,
E(v,)=0,Var(v,)=1. %} p 5 q 4 71%K GARCH 5il5 ARCH [IB#, 2% o, AR N7 H0H B i
BRI, B AR ST S K 5

KEVFRE, ST DAAEE BN KRR, BIIRHE R L s BT Sk 1 T %0 5)
Bk, philitk S5, 1993 4, Glosten (1993) [16]7E R A A4 7 Z RN T — AN AEXTARVER I, %
PRI R AT TER GARCH 2, W faiFkl T-GARCH 7 . H 45477 % 7 FE TGARCH(L, 1) F A 4l ¥ 58 A

2 2 2 2
oy =Bor, tag ol +ye 0 4)

TGARCH B FiL K fARE 2413 A7 AEAERT BRSBTS S [ 2 B FO 5 8.5 0 5 B Rl
MBI Mo, <O, BRI EMER, d =1: #0d, =0. y,d B TARCH T,
R AR BRI, 24 y = 0 IR A FE R TR RR M . S04 A2 5] IR phatind 2k )
VR, +7 5, 23] “HFRIE B whibi B AR o 1.

TE ST B R P s 5 KR AF ZE— I R, FTBAZHF2: K Robert (1987) [17]42H1 T
GARCH 1{8 B (GARCH-M HEH), FHI KT Tk 2625 15 K2 1] 996 B o AT P KR 6 7 22
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PR AR TE 43 i an 55X (6) (7), A SO A KR UEZE o, 1) GARCH-M B8 ik e b 254 TR B0d AT Ik
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X =@yt @ Xt @ X+ & + 00, (6)
Xt:¢0+¢1Xt—l+“'+¢ixt—i+gt+5|n(o-tz) (7

2.2. {EBUEIF

T3 F A 5 i bR EEdE AT T =TT, IR A I (v S R st 18] 5 5104 b, BT EA
ot -4 R B ol 2 I HE LA R v XU T SR AS R AL 2 PR P 6 - GARCH-M RSS2 1 5| NSt SR AR PRl i A Tl
TEAFAE RIS B SIS, Has a1k, AR /b, SCE ARSI AR AR T — AN 50, LAl
I ABE AR HEZE o SRJE N T UEBHIRIAT MDA T AFAEAS BB AR AR, AR 25 7 ZE I T FE R I
JERTFRBRLT(TARCH i), 32 1M SC F A 22 (AR AL AR TGARCH-M A8 . AR (I35 7 F8 -

X =@yt @ Xyt X+ & + 00, ®)

TR HRRED e, , REERMN t 2. BB R IR 2R S MEHEZS GARCH ZEBIAUE
Ja R ZERA—EIELCNIES SR, S20H—EmN “ER” ¥k, 1t 2 5E0 e RIE. Bk
TE TR ZE TR t 53 AT EAT 20 B S L RS HE .

TR KA R TR IEAT M R A A by, AR SCHE S e 07 22 DT R R Sl NSRRI Bh ol =
AR EW, o TEREE R ERT(CCHEE X 2020 42 1 H 1 HZRDE, ZEET 0, fERERAE(CCEE X
2020 4F 1 H 1 HZ )R, A% T 1. HERIALN:

_{o, t < 202041 1]

1, t>20204E1H1H 9)

(At TGARCH-M 284 1) 5% A4 J7 22 757 B AR -
0'12 = :310'124 taoy+ alglz—l + 7‘912—ldt—1 + pW, (10)

B S AT DA 5 0025 5 T 0 R B o A2 5 SR P R 1 2B 5 A 75 MR L R T AN v . T
Gtk /K B E A E, R p >0, PEBHT RN 2 R E A IR E iR i R TSN IER R, A EL
PERE 2 BB shh N T p AL, R, VLIS TR E RIS RN TE p = 0 BRSE TR EE
ACPFAREZE R, WA N5 6 il 28 52 175 5 3 B iR i b P55 Sk B B i b i g . AR, H RSl C/s
B il ok T AN IE b
3. 8RS
3.1 HimiEmSaE

S 7R it 8 P 15 Lk e D F e i b S W g G — S (RIS TRD R X T s TRD B 2R SR 5 B 3 e A S N
(), B DASC 2 iz AR B8 e B AT 2 2014 42, s HET 7 SEREEE iRk s ik sz
(BRI 2R, JUELo M 7 16 R AR 5 48 i i b 5 SR R A b b o B . BT DA ST B T A 508 S % B 2014 4
1 H2H%E 20214 1 H 5 H3t 1700 A~ gl s &1 500 H BN 2, B 20 Yok B B 8 50 122
(http://www.resset.cn/databases). T JRa%EHE R FHER L&, SR EIENFREME:, Frolxd R i
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F T il 43 T ) H FE WIS P I LA 1, b T B ik Mk 25 & Fe SR A W R BT 3,
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Figure 1. Timing chart of closing price of Shenwan tourism composite index
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Figure 2. Timing chart of Shenwan tourism comprehensive index yield
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MREARTIRZ, W7 EMAAEECONH B REN R WL 1 EIEMA g T, EEEm
I 0.00117388, Hx#fEZE N 0.02231067, fw/E{E N-0.2761364 /N T 0, FRIIHHE NAMARE, WEEHE
9 3.62582393 1=y T IEAS /3 A0 HIUEAE 3, U BHAZ 0 B0 2 B B AR, I B 5 06 B ) G R %
BRI 28 3 A AT SRS (1) S0 70 A K1 4 ARAFAIE  XoF 7 511K ADF ~PREAS G, 3 W8 2 7 H1 2 PR
B BRI 25 81 AT IE A 20 A %, Shapiro-Wilk 4518 B 15 B 1% 7 51 A IR M IE 25 704

Table 1. Descriptive statistical analysis of daily logarithm return rate of Shenwan tourism comprehensive index

F* 1 BAHEE RS R E R A 5t ot

AR =L GitHt
AR 1709
¥l 0.00117388
Wik 0.00049777
PRtz 0.02231067
i 5% -0.2761364
g jig 3.62582393
ADF —38.26 (0.000)
Shapiro-Wilk 0.940277 (0.000)

T AT W SRR IES ke, 0.940277 NGt R, 52 p H.

4. SBESRE S
4.1. ARCH ¥ RI#4 3

B i R SUHEAT 1A RE AR XA RS T B DL AIC 5 SBC #EIL, X P41
BEATHTJE S 2 IANES 7 RN, Rl AR B TR A
X, =0.0011775-0.06824x,_, +0.08527x,_; + &, (11)

Z AR AIC {)9-8162.76, SBC {H-8146.43, 7f A RIREE, WATLE BRI .

P T oRR I T5% 2 7 J7 () Portmanteau [ Q K364t iH 2 AP A H I 7 LM Siit- &850 [F1)3 )5 5%
ZE[) ARCH 8. M 2 AT H G Y BON 1 3] 12 By BTt R Se it 2 p [E#0E 38 0, ULk a7
Feid J5 k2 7 SUAAAE ARCH R, I H B A =B i) ARCH 205

Table 2. Residual test of ARCH effect after regression equation
2. @AFIREZREFTIN ARCH MY

i e B4 Q it & Pr>Q LM SGiil& Pr>LM
1 155.3519 0.000 155.1824 0.000
2 255.6614 0.000 198.0834 0.000
3 343.1931 0.000 223.7717 0.000
4 530.6727 0.000 308.5930 0.000
5 717.8882 0.000 356.5706 0.000
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6 792.7163 0.000 356.8262 0.000
7 840.4916 0.000 356.9004 0.000
8 901.5743 0.000 357.4795 0.000
9 1007.6982 0.000 365.7509 0.000
10 1108.6266 0.000 374.0166 0.000
11 1221.792 0.000 394.4229 0.000
12 1285.0966 0.000 395.4628 0.000

4.2. EF TGARCH-M 1EBIRYSEUE S 4T

B TR 0 & 2 P B AE G i B S 7 22k, P DA FoRAE T S [B1VA 2% R 7 5 2 B SR

WL 5 26 5 4] o ATY SR B 7 R A T S5 5 2 BRI 3R 7 AR 1m0, I HR A AT © 242 1B 1 )5 i TGARCH-M

PRI HEAT A6 5 22 5 2, ARG ARYE AIC 5 SBC #ENIHE T TGARCH(1,1)-M 57, At LR YE A 5(8)
MARQ0VINE H T LEFEIH TGARCH(L,1)-M A5 7 .

x, =—0.0663x,_, +0.0553x,_, + &, +0.08740, (12)

ol =0.922907, +2.4144x10°° +0.0794¢2, —0.0131¢7,d, , +2.08x107°W, (13)

X ER T i 5 H I E G Bl 2 2R R SRS IS TE JR 6 TGARCH(L,1)-M 57 J5 9 2 il i L2 3. il
ST E AR AR RBUGTEA RS, LR B iR SR A e o T Ar R SR ) b T U B G A
ZE5, BV TR IEAT ML AE T[] 1 [ b S A pp e i R I AR AR M. 3 R BR T AEXT AR I R AL
RNEEI, BIRSHHEDEMERKTE N 5% T 5, HFHEETZETREARZANT 1, e Pk
fFo A7 ZT7FEH ) TGARCH il TARCH T i1 & 453 78 0.9229 5 0.0794, 43 AR ZIE 5 IH
& B RUHHE B AT s st R, R B R H IS B i b T 379 5 1 B i iz iz KT S
ST B RE I o AT RTAS UG 68 T 98 92 A7 S5 e e bl A2 B (45 B BT I BRI SR, BT DA e A PR
XU A e FEA SRR, ZAT N R B i i R SRR I 2 32 B 52 LA TH 145 B 5

Table 3. TGARCH(1,1)-M model parameter estimation
% 3. TGARCH(L,1)-M #E &I & # {1t

ZH A PR ZE t K5 pa
?, —0.0663 0.0242 —2.74 0.0061
@, 0.0553 0.0233 2.37 0.0179
TARCHAO 2.4144 x 10°® 1.1545 x 10°® 2.09 0.0365
TARCHAL 0.0794 0.01899 4.19 0.000
TARCHB1 -0.0131 0.0202 -0.65 0.5165
TGARCH1 0.9229 0.0127 72.68 0.000
) 0.0874 0.0224 3.91 0.000
TDFI 0.1736 0.0253 6.86 0.000
P 2.08x10°° 9.6098 x 10°° 2.16 0.0308
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Figure 3. Sequence diagram of log return and time-varying volatility of Shenwan tourism comprehensive index
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