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Abstract

Based on the daily return data of the pharmaceutical industry index from January 1, 2018 to May
22,2023, this article empirically tests the risk spillover effect among systems in the pharmaceutical
industry by using the GARCH-Copula-CoVaR model. The research results show that: (1) There is an
obvious correlation and risk spillover effect within the pharmaceutical industry, and the maximum
value of the risk spillover degree is 4.3 times that of the minimum value; (2) The medical service
industry is an important industry in the systematic risk of the pharmaceutical industry and under-
takes the role of risk spillover, while the pharmaceutical commercial industry undertakes the role
of risk reception.
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Table 1. The basic descriptive statistics of daily returns for industry indices

F 1 SITAEH Bl m R E AR 5t

2] RS ES] ER ] BT & BR 24 2 BT IR 55
Max 6.166019368 759133824  10.49508804  5.695018032 5.69477752 9.481346225

Mean 0.026834404  0.020087575  0.041051782  —0.004694372  0.016257566  0.056168748
Std 1593762952 1929582165  1.830833562 1592194676 1.57356409 2.204982486

Skewness  —0.194019285  —0.109297853  —0.012733994  0.068105526  —0.114357258  —0.014425954
Kurtosis ~ 1.014211215  0.831401056  1.429271404  1.289885417 1.017161283 0.993274909

JB f 4% 60.8816™*  37.74290908"  105.9571" 87.0199 55.8956™ 50.6156™
ADF  —3.435378572" —3.435374708" —3.435378572" —3.435378572"" —3.435374708"" —3.435374708"

. BERIET Choice &R A, ™. ™. "0 HIRIRTE 1%, 5%H1 10%H/KF £,
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FRDHTEEREY, BRI EFIIARMIERS A6, HAFE ARCH R . {HAES GARCH #5
TURB IR Z IR IEZ AT, BT LA SCRIFH -GARCH(L, )R il 240 A FE B AT 2R . 6 2 45 7 t-
GARCH(L DM IS HUG TSR, K S5 1h 245 FARTE 1% 5% 10%/KF L. a+p<1 HE
T 1, WIHIEE R B B AT S RS AN SR RE S s shape {EURT R 25 1 PV I T UREE R A1 ARG )R
RIS o X R AR TR 5 (K 5k 22 PR AR T Q MG IR AT ARCH BN AR S, 45 5 Bon i Bk 2 ANTEAE B AR S
S5 ZE W, B t-GARCH (L, 1) 5 ) A R U 400 A 55U 2 56 7 471

Table 2. GARCH model parameter estimation results
% 2. GARCH fREV S H fh it 4R

2l 24 A ERTT & B2l g ERTT 55
u 0.0520 0.1099 0.1005 ~0.0854 -0.0124 0.1939
w 0.0774™ 0.0938" 0.1474™ 0.0575" 0.0913" 0.2439"
a 0.0426™ 0.0554" 0.0501" 0.0614™ 0.076™ 0.0752"
B 0.9290" 0.9214™ 0.9103" 0.9165 0.8846™ 0.08703"

e TV TN TR RIERIRAE 1%, 5%FH 10% KPR

5.3. Copula E1&

F U a5 2P FIUTE t-GARCH(L, 1) B ASL 5, Xof St [ AH DA 56 I 5 7 ZE K 96 R R 2 1 B AT B v AL AR 3
AR BR v A5 22 17 51 B RS 2 R R AR 23 A8 46 [ 51 3647 Copula &2 45, 4 AIC. BIC HEM LA K ABUAA e HUfH
T B AR (1) Copula #5578, 78 HIERE FiHRAERANME VaR LR ANE CoVaR, W FTE 247k 36
AT AR Tt RO . BRT s, R 45 R 24T k2R & S MOl Copula BEBSIERELE AL, L4 3.
AJ A1 t-Copula ] loglikelihood HIfE#: K, AIC Fl BIC [t /N, Uil t-Copula e& %0 & %R b, %I
BTG I G S A B, Woided% t-Copula bR BB Sk AR I 43 A AR ik HH 808 o SEETIEGIE I LAt 20 )
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Copula #EAUEFELE R 5 1ZH —5.

Table 3. Comparison of Copula model selection metrics across industries

% 3. & Copula #E B EIFH XIS ARERXT EE

Copula 7 loglikelihood AIC BIC
Gaussian 811.668 —1619.3368 —1608.9981
t 816.776 —1627.5526 —1612.0446
Clayton 646.842 —1287.6849 —1272.1769
Bcce 754.749 —1497.4984 —1466.4823

5.4. CoVaR &R &S

P it Copula REHEBIN 2 )5, THR& AT LA 95% MBS /KT N FER B VaR, 45 R
o AFETATIRERANE VaR 2 8% 257, JUHREST RS T Var 55 H At LA AT AR Z 42
K, N 354, EENTATWAN SRS JE ST IR FATIA R FELGT LR E Tk, s
VEE S, ARH USRS A e A LA B ATk BT eSS AT M o T R R IX 22 3%
SR A BT IR AT SR G VE2E Pl BE 3l ADORBN s sl R i@ e, &
BN G e 2547 M LA ER 2547 Ml e AL ) O B

Table 4. VaR values for each sub-industry

=4 EF1Tl VaR &

RS Es] A BT & ik B 2 HiZl BT 55
VaR -2.5771 -3.1351 -2.9724 -2.6104 ~2.5465 ~3.5364

Table 5. The risk spillover matrix (in percentages) for each sub-industry
5. BFATU B FIT e XURG i H KB P (%)

a2 AW 29T 2% B2 24l SRS B2yT M55 i A

2 245 0 69.73895249 73.59815528 78.29817917 84.49272351 56.46318923 362.5911997
AWl 100.3271761 0 86.21550991 189.8748384 93.07925983 66.67147259 536.1682569
BEIT oM 96.47224157 77.99894301 0 85.97858886 91.18164267 65.76436903 417.3957851
EZplk  78.65840876 60.10156055 65.54949507 0 8232705739 45.38312479  332.0196466
Hhzj 80.41884507 61.07778359 65.44984716 77.82859788 0 45.37049672  330.1455704
BES7RSs  103.8557243 84.48295728 196.3415712 82.04837826 89.54531743 0 556.2739485

B 459.7323958 353.4001969 487.1545787 514.0285826 440.6260008 279.6526524

DATERSANE VaR Ay 2ER, v A5 2 7E 959% 1 BAS /K- T XU H . ACoVaR XU i Hi FE%CoVaR
Horr, AU HE % CoVaR T Bk T AN IR R T LB AT, s S AT ] RO RS H R R R
SERLILE 50 AT, BEZGAT Ml PN A AR B A SR 5 R ¥t SORE, LS T4 T M ] P R i N A A
S B R R R BT IR A BRI T ik, 9 196.34%:; AR T ER 2GR, O 189.87%:
BT 25 WAL 2512, O 103.86% . XU Hi B e /N A2 20 BT RS AT M, X 45.37%. AT
[ (1) PRI R P 22 RO, e KA f /MBI 4.3 3% o AU H i 5 AR B SRR B, BT RS
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ATV PR DRSS R EME A KB RS SO EME A e/, AT LR R 35 AT b AR A B2 2447 b 2 4 rh AR $H XU
PR S €, T 2 245 7 M AT MU D A HE A RS B UR FR A o BT AAT Ml TG 1 DA RS FE WAL Ay FEE 3 52 X
IR B WA B o s EE A o AR AR, BR AT L A B AT R A B T R 55 AT Ml A A M i DR
PRI, H T ORHRIE AT RE A% G B B2 2547 Mk i A ATk, T AT R AR Qe BN ER 2547, 51K BR251TMk
RGN .

6. it5RR

i R 25T VAR B S s R A AT AR SR S BT, R E 2447 L A FI A AR SO A AR SC X
o H AN, HL A3 AT ML) PR RS i R RN A A R 2 2 S o AEBR 24T ML R 4 TP BRI R 55 AT M s KU
EY PR €, T B 247 A MU AT L DU o A L XU A3 WAL A B e A0 2% 1 1 B2 25T M RS AT ML R KBS A, AT RE
SIIRKBEANEAATI R RGN R BEST RS AT WA P R e B L (R eSOy T o 4 B s, BT
DVE ARG ), 8 SR R BE 25T L RGEVE R . BRZG R LAT LR h E R 2y 2 A 3 f, HEEZ
A WS SRR e, B B ORTE R AR AT ML A RS, € S IR BT IR IBUR, AEPIVEER 2517k
ARG WS )[R Af O X 2 e e
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