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Abstract

China’s stock market has undergone a lot of changes since 2010. Understanding the volatility and
risk characteristics of the stock market is of great significance to help investors and the govern-
ment to formulate more effective investment strategies and policy measures. Based on the return
series of three broad base indices, this paper uses asymmetric model to fit, and then analyzes the
volatility characteristics and risk of China A-share market. The results show that: (1) The fitting
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effect of asymmetric model is better than that of normal distribution when it follows t distribution
and GED distribution; (2) The yield series of China’s A-share market has obvious leverage effect;
(3) In China’s A-share market, small and medium cap stocks will face greater risk losses. These
conclusions provide implications for the government in the aspects of supervision mechanism,
investor education and protection, market system, risk management, long-term investment and
so on.
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JEHANT VAL TE 2R b i I DL FRE BTt e sh 2k B 2 RTARA BORFAE . MR K
Xt F i T RS 5 L EAT BT FUAR AT b B, JCH R ACRYER) A BT
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AEAE B b N A B RIRDINE SR . 109 AT —#8 2%, IRDINESR T s Rt 5 A B
Dy BRI R o A 9 rh B i AR T —, IRDINESR T AE A i o 4 4 A,
RYIRIES 22 5 Bt L (7R 22 24 WARER 1M P A R B, 373 TR . R AW T LR & 5 T
B A BT TR L R AT T AN S AL AT I 30, A BT TS A BT e 3
HPBN G DU EEA A fierii i B R A sye A E R

XA TS HEAT SR G 0T B T S A ish 1 A BT R O 3, AR R IR T M X g
GFTHE L. T, SCREAARHEIEION , RN AL RS LR & W RS T3 1 DL S 2645 5. M T
I RS e AN ERIL, R IEHE) IR 300 FE4. HHiIE 500 $5 % LA A HiIE 1000 FEEUE N
ANE T AU AR AR . SCREE T 4R R0 H RS P 918 LA A Al T AR XS AR EGARCH 457,
IR L A A ROR SR IR, AR 45 SR FIT B et P RS AR 00 LA BT, T 8 1 AR 12 1 BB
AR e VASESE S s BEAE REA AT RREE IR T A R, HESh b 55 TStk it Ree s

ARSI LR - S BEEA A TR E BT W7 R T 5 KUK 28 2
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RET T A0S ) B B AR 2, ORI U AR R IR AR J LA T

—RWFEF M GARCH BEARLHATRAME M IX — WU AIHT L B LR s R T I 0 i sl A2 1
REA L AR A K . GARCH R ) 7 A H7F 78 3 BE 6 SEOR it st 00 E MV 000 71737 A e sh P (4], AT
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7 7 A BT A B R S S AR I G LA B AT e[ 7], 3K TR AW o 2 T e L A% S AR TR T
(ST A A
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SR, A GARCH SRARRHEAT Hh [ A JBE T 37 IRURSERFAIE 7 M L B A <oz AT 7 0 ) B 20T 72 U5
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SR BB A R 1R A B RER Sy, LR I JE A T I BRI RS R, AR AR
XFRAEAL I AN R PR T IE A 0 A, G0 LU U S R AR A 20 JFRA A VaR J5i%k, Rt a5 (1
B PEREENERPENTER AR S Skeok, TSRS B KBRS - VaR BRI —J7 T A3 X AT 5t
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3.2. BUERIFER R

ARSI =K T8 SR H Py S VRO R A Bt kR, SRR AL H IS 2010 42 1 A 5
H 2% 2023 4 6 J 2 H, Bli RiFEONIEIA(GE . d1 T 7 1@ B, #% ie o Bl dh A7 x £t A2,

B, fHeAR AN N = 3257 BB e 751 . B JE IR A A B I s SR e vk, HRA
AERIFRIERFAL, 77 & AR TR R -

4. SBEERS 31
4.1 FRiEEE

1T GARCH B ) 45 T il S RE A K 52 1 Ak 7 41, ISR ADF A6ri6 i 70 il = i 44
AR H e ot 2 P A AT P AR VA G . JEIE AR IR S AR 1 AT, =AM Bl s R P 41 ) ADF R )/
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Table 1. Smoothness test of yield series

F 1 WamRFIINFRIERE

Hs300 Z7500 Z71000
ADF il & —55.82471 53.64905 -51.89382
(p 1H) <0.01 <0.01 <0.01
1% level —2.565672 2.565672 —2.565672
5% level -1.940921 1.940921 -1.940921
10% level -1.616634 1.616634 -1.616634

%2 T ZAHRGEGE R FAINRIA G R . AR R KR ME R E ZE X BIAK, B AR
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VERRNC RS R PP SR FEANUEESEE , BB ] LATE i, =2 S L R T, BB 51 S 504 i )
FRAE. HUEREMEI R T IS 3, AR AT 2L W (2R IEJF AL, B2 DX iiai R 5
AT B K. =A5%C IB Soit R P EX/NT 0.01, R RFIITE 1% 5 2Z K 4 T IF

SRS -

Table 2. Descriptive statistics of three indexes return series

2. ZXIEBaERFY AR R

HfE
S REA
RKE
w/ME
bRiEZE

i

e J5E

Hs300

2.31E-05

0.0002
0.0650
0.0915
0.0141
0.6416
7.7566

Z7500

8.98E-05

0.0011
0.0639
0.0908
0.0161
0.9399
7.0686

Zz1000
0.0001
0.0013
0.0641
0.0920
0.0172
0.9080
6.3811

4.3. BEWE

—5& ARMA 5, ARMA R ST IAZ O Xt pe g Y BUIIRA E o 383 B AH G B AV 15 A 5% I 3t
WG R, BREIMEIS 2 & FEMAE TR, SyREHEH G M BUERCN Al . R %4850
FIU 25 2 54143 HI%E ARMA (1, 1)« ARMA (1, 2). ARMA (2, 1). ARMA (2, 2)IU/MERIBEAT (3, T4
& AIC {3 B AENINE BRI . 45 54055 3 Fr, PP IR 300 FREII a3 % 7 411 I ARMA (2, 2)1%
B, b eHE 500 $EEMIE ARMA (1, )8, HiiiF 1000 F5 500 2 MA ()RR, Sy 7 3k — 4 3 iz i 7]
P e MAFAESRAT T 2, AN AL ARMA BRI T ARCH Aok, W FRH F L) P E AT A1,

=AMRRIEN T ARCH #56

Table 3. ARMA model estimation results

3 3. ARMA 1#ERIfHi+4ER

iR
AR (1)
AR (2)
MA (1)
MA (2)
F R SeE
(P 1)

ARMA (2, 2) ARMA (1, 1)
0.1128 ~0.8330
~0.9535
-0.1243 0.8752
0.9258
35.4240 53.3014
(0.0000) (0.0000)

MA (1)

0.0955

55.7664
(0.0000)

—7& ARMA-EGARCH ##4, JEFBEA SCHRrT A1, GARCH JSBAL IR B B N Z 2R i, £k
HUH & EGARCH (1, L)AL, sy milx = A FEARHE IR AN R 40 A0 B IR gE A7 0 A, B2 S 40 o
W 4 Fione =FhorAi RIS HI N, PR 300 FaE0U a8 22 17 41 (0 Al X Bk AN T 4. 35 1 RS
W AR TR S, (HINLE 10%8 E KT 3.
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Table 4. Model estimation results for sample data

=4 HAKENERMTER

. - ZHE
A Ay i8> " » ) 5
A/ -0.2094"" 0.1532"" -0.0109” 0.9889""
© (0.0000) (0.0000) (0.0371) (0.0000)
Hs300 ARMA (2, 2)- . -0.2094"™ 0.1389™" -0.02112" 0.9874™"
EGARCH (1, 1) 7 (0.0000) (0.0000) (0.0410) (0.0000)
-0.2160"" 0.1435™" -0.0177" 0.9873™"
ya
GED 73 (0.0000) (0.0000) (0.0732) (0.0000)
s -0.2907"" 0.1546™" -0.0332"" 0.9793™"
“ (0.0000) (0.0000) (0.0000) (0.0000)
27500 ARMA (1, 1)- . -0.2839™" 0.1592" -0.0411"" 0.9805™"
EGARCH (1, 1) 7 (0.0000) (0.0000) (0.0001) (0.0000)
-0.2888"" 0.1562™" -0.0379™" 0.9797™"
4
GED 43 (0.0000) (0.0000) (0.0001) (0.0000)
A -0.3026™" 0.1335"" -0.0342"" 0.9755"
‘“‘ (0.0000) (0.0000) (0.0001) (0.0000)
MA (1)- p -0.2590"" 0.1489™ -0.0368™" 0.9822""
221000 EGaRCH (1, 1) tirs (0.0000) (0.0000) (0.0004) (0.0000)
—0.2845™" 0.1431" -0.0369™" 0.9786™"
4
GED 43 (0.0000) (0.0000) (0.0002) (0.0000)

NI R A, TE— DS AIC HENPRIEAT AW . 3% 5 WA, =AM EBREARALTE iR
t 434 F1 GED 43 A 0L & SR B T 1IEA A« Bk ik HE 500 F1HHE 1000 $8 572 IR M t 434 AIC
fEE/N, TP 300 Fa B2 AE AR M GED 43 A i A5 B (A H RUR e -

Table 5. Comparison of model estimation effects for sample data

5. HAKIBHERMATEIRIER

FEAR A Ay AR AIC SC

IER AR —5.8597 -5.8438

ARMA (2, 2)- N B B
Hs300 EGARCH (1, 1) il 5.9340 5.9160
GED 4+ 4ii -5.9358 -5.9178
IER AR —5.5849 -5.5729

ARMA (1, 1)- ) B B
72500 EGARCH (1. 1) il 5.6456 5.6316
GED 71 -5.6360 -5.6221
IE& AR —5.4357 -5.4257

MA (1)- p _ _
Z21000 EGARCH (1, 1) il 5.5003 5.4883
GED 71 -5.4912 -5.4792

BRI, FEX BT M) ARMA-EGARCH BURIHEAT 5777 2 et e, TR 446 78 o3 A3 47
ARCH-LM Ko, LUK WU 759568 T 720, i 6 BURTLUB . F R P ek TR
YoKT, EIRASIEAE (R, B I RAE(E B . AW A SO K 25 T 51 e B T
Rtk WG,

|
>
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Table 6. ARMA-EGARCH model robustness test
%2 6. ARMA-EGARCH #&EIFa 4016

ARMA (2, 2)- ARMA (1, 1)- MA (1)-

EGARCH (1, 1) EGARCH (1, 1) EGARCH (1, 1)
ARCH-LM #5: 0.5961 0.0355 0.1795
p 1A 0.4401 0.8505 0.6719

=& VaR A, FI AL B B EAS AT TR HUET I 0 R4, FR8 DL AR A 1145 21 10 2 1 12
TERZEATTT ZZARNAN(T), RIATAS3] =R HE 95% A1 9% BAZ /KT T VaR M fshdfliih. %7 8=
AMERAE t AR R VaR GEiHRAIE, |1 T VaR ARSI, RIS 1) VaR By fifE .

Table 7. VaR calculated based on yield volatility modeling
7. AT WEFRERITER VaR

EfEKT HE BKE B/ME prifE%E
Hs300 95% -0.0271 ~0.0096 -0.0861 0.0093
99% —0.0452 -0.0176 -0.1421 0.0155
72500 95% -0.0296 -0.0145 -0.0997 0.0108
99% ~0.0479 -0.0235 ~0.1595 0.0174
95% ~0.0316 -0.0151 -0.1022 0.0112

771000
99% ~0.0512 -0.0244 ~0.1636 0.0180

R it S VaR 81 5 0Scas 27 SIEAT X LE, AU RN T Bk 5 A VaR 5, WA — R
SRR KT TN, Ul TR AR PN Sk 2. 2eied il oA, THARLHE ) VaR e S AGL 6 fie 4 5 R n R R e
e W 8, =AML IR A R SEINT R, ULIRRR FR RA . M LT, MR 300
FREI U 25 26 0 B R A, (H 25 FE 5 ARMA S8 B i BH T 38 S B8 Jo - 52 4 I R IR B e AL 1 i I
ANBr, FEERRA 0SSR SRS N, AT RE G Al -

Table 8. VaR test results based on yield volatility model calculations
= 8. BETWHEFRIMERITER VaR IER

BIEKF t i 3L BIERACR S SERRRRCREL  SERRRRCE g5k

Hs300 95% 2.0137 163 86 0.0264 HH
99% 3.3606 33 13 0.0040 HRY

72500 95% 1.9434 163 126 0.0387 B
99% 3.1433 33 27 0.0083 HRYL

721000 95% 1.9462 163 132 0.0405 ﬁfﬁz
99% 3.1518 33 32 0.0098 B

5. MIRGERSBRE R
5.1. W&

CEHET =R RMIGGE T, RS RRBR B TIE, HEm A T E A BT 1)
FAFAEFT R . EEF RSB

T4, JEXFREALE AR A t 434 A GED 3 A $ & URBAR T IEA /0.t 5 1k 6 if AR H,
EAMBEFEAB AL IR t 73401 GED 23 A7 i $L & ORI AL T I35 40 A0 o« B ki ik 500 A1 HHiE 1000
FREAERM t A AIC B /DN, TR 300 Fa 412 7E IR GED 431 I A AL R Al T BUR e lif o E 22
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KR RE A 18] 7 51 B QU R RBARFAIE, (RS A0 A A& H T U e 3 BB L /A, DRI AE EAT R 43 #
i, EARIGRFER t 5045 1 GED 40 23 Ll IE A 43 A B B 4P IR

Hk, RE A B2 MGG 267 51 A B S AT AT 2808 . ATAF R0, 147 76 B 0% 38 1 X R RS T &
HoNF 013, 75 i, y AMUBNGIF HEG T DA R B, 3R WIFEREA ) 3 [ I 28 % T 1)
W 8 287 FIBIAFAEAT A BB o 3X — RECH S B B 7 H B8 0T HR B i T BRI s B L AT et P e I B
SEEY, BRI ZS 9 5 LR 20 B2 R B R I FE B 8l . LAY IR 300 FE IS R I SN 7] . 76 ARMA
(2, 2)-EGARCH (1, 1)/, FHAEXFRMER RZE0N—0.022718, WA : HHB “FlirEE” 1, B >0,
2724 o+ p=0.135363 + (—0.022718) = 0.112645 {5 vhili; HHBL “FIHE” i, B <0, &/74
a—y=0.135363 — (—0.022718) = 0.158081 {5 il .

Bk, R E AR, AN A AR e 2 TR AR 7 RN VaR Suit e T
DAFS Y, FRIED/INASE 5 BT T I P RGBS 403 R B R ) A5 6 B Tl AR 98 10— MR AE . 0 A FLR R, B2
BTN T EA N, WA ZE, TR 52 BUE BANFR 1 4 3 S R R s,
B o P EROR MRS IR By, BT R AR . BB/ R AL BT R 52 XU 1R e D AR AR T K R i IR
HEESS, H/ASRERE R PEER K, AT 2N —i 5, B T /NS5 i RS # R A0
N BRI

52. BERER

FT LB, ARG H b A BT AR B R AR BRATAT RN, JEH AR /N R, 1K
ARG fE 7 Z2(E AR 52 0 KU SRR e TR BCRR T AR T LRUR 7

B, semMENU . BUFRIZINE R E A BWI RS, BRI AT EWAREEZAT.
RO B I E NN, SRR ENE G, JFNsR I E . R A VU RS SE 5 AT N 15
S AT BN D5 AT M I AT ARE R AR AL [/, By 1k O T e sl A i R
TR A TFEYIRE, W E BAXS IR T s e, S i & B I MRS E 1817 .

B, AR IHE RN G BUNAT LA — BT BCE, EE Tk RN S X
(SR ERWE R 7 b WU PSS i a2 1 PO o s 770 o ieavr i A 2 SO T W 65 < = R S A | B )
W, ATCUER RSB H RS, ) RSB BB AR XS RO . R T A A B B
PR, BLIE NSRS T E B AL R E R B EARAT, BT ARST P BRI, TR OR I B 1B
w3 B A

= IneR KRS BRAN NS BE AT . BUR AT O ss e B AT 372 5 5 00 XS 8 BERE 15, Ft vy
AATTRR RS SR AMSE XS BE 77, BLAE 7 AR T 37 AU o) DR L S AR A P I 7 28 T L5575 T R 5 )
(RIS S Vg 4 0 KRS B T AT AR i3, BB R L 2 PRI 0 KU B 4%, DAREAR B A e 5h
R AU o

0, FA R AN E T . BUR AT LSRR G S B S MM B 55 . Biltn, 45 I
A BRI — R BRI BB BB, LAl Fa B AT DXt i3 e sh (52 o Bk, BURFIE ]
PR Be 58 8 % T 2T AR AR E 51 SAATEATEE T OME BB, b E HER KA E
PESEBEAT N

Wi BRI, BUR AT DERE L] SREAE SR iR KEE R, KBS
TR O B i, KA R B AR AR [ A BT e e sl 3 ARG, 2 m B st i an AORRE 1, 36 1 et B 31 )
P el 22 4. BRILZAh, 3K =AMBIR AT DU T 060 AR A 00000 BB RSz Bl 9, #5058 3 AATLAG 7T B
BET e Al AR PN A A R 1 2 1) AR P ) SR, AR BCE . BOE LIRS, DU ORRE B PR AR 58
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