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A Detailed Study of How Market Information Asymmetry Contributes to Stock Crash:
From a New Perspective of Uncertainty

Abstract: We build a market microstructure model within the framework of Rational
Expectations Equilibrium and deliberately factor uncertainty into our model so as to study from the
perspective of uncertainty whether and how stock market information asymmetry would contribute
to stock crash. Our model demonstrates that market information asymmetry does contribute to stock
crash, and the greater the information asymmetry, the deeper stocks would plunge, the greater the
uncertainty in the market, the greater the impact information asymmetry would have on stock crash.
We then calculate the probability of informed trading of A equities listed on the Shanghai and
Shenzhen stock markets according to the relevant tick data from 2010 to 2015 and use the calculated
probability of informed trading as a measure of information asymmetry of the Shanghai and
Shenzhen stock markets. And we conduct empirical tests according to the calculated probability of
informed trading to find that there exists a significant positive correlation between market
information asymmetry and stock crash, and usually the greater the market information asymmetry,
the deeper stocks would plunge. In addition, we also formulate according to stock analysts’
predictions uncertainty indexes for A equities listed on the Shanghai and Shenzhen stock markets
and use the uncertainty indexes as proxies for measuring the uncertainty on the two markets, and in
the light of the uncertainty indexes we discover that market uncertainty tends to increase the impact

information asymmetry would have on stock crash, i.e. the greater the uncertainty in the market, the



greater the impact information asymmetry would have on stock crash. Our findings do not only add

to the existing knowledge about the causes of stock crash, but also sheds new light on how to prevent

and iron out abnormal volatility on stock markets.

Key Words: Stock Crash; Stock Market Information Asymmetry; Probability of Informed Trading;
Uncertainty
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AR ST SR AR T T (21) R SEAIEAG 36 ANy R A 8 T 11 5 JE AN A e i 28 ik 14 5 i o

PTEE A
Crash ;, =y, +7,-ASY, j +7, Amb, ;, + 75 - Asy, ;- Amb,

it

€2y

Y- Xt 7ty U,

KeDH, Amb RoRAWENE, RACIERA AL,y RonEEEI,  y, RoR ]
[N,y RAATIEE L, 7, yy s 3 Hly BROREIAREL, SCH I I AR5y,
FEARS L Z B RGP FLE R Z
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(1) B2k
SEIEASE AL o i 528 B SR A 8 2k Crrashy | o A SCBURE AR I 5210 WA 2 O A P

Ncskew. . T B = % Crash

. .« M2 (Hutton et al., 2009, Kimetal., 2011, ¥F
FATEE, 2012, 2013, BUNEZE, 2015, 2016, WEEELE, 2015, 2018, SR RMMEA,

2018) 0 A LMEA R 9 H Bk s Bk Duvol, | 18 A dicas (i f2 5 Neskew, | #

FRf A G .
B S AR i 51 MR A E Neskew, |  FIBES2 FA Bk 2% 8 50 L % Duvol, | 435 i i R 325 14

ijt
WM Hoe R SORERZ HZ SEHE (Cao et al., 2018, FKEEFHIREMA, 2017)
2 30(22) AT 4 B [ )9
R.=¢+¢-RM_, +9,-RM_ +¢;-RM_ +¢,-RM_, +9,-RM__, + ¢, 22)

K2, R, BRI i 76525 H 1 (IGE%, RM, FoRPTEREA RIS H « 4
OB B0 %, RM . RM_, « RM .« RM__ 4RI B 2Rl 5

T

i,j.t i,j.t

% (Dimson, 1979) K B AT, &  RoBEHLIRZD. LW, =In(1+¢ ) MEE

i B H 1 &I ARG R I R R5, & XRE 1 7E ¢ ARG fumfe &
Ncskew. .. A

i,j.t

n(n-1">"W?
Ncskew, ., =— — - 23
Y (=Din-2)O W2 y” *)

ret

RIEA23), BERAUCa SR E Neskew, | BEK,  RESRIRR T HAC 2 = AR 20 A o 2ol i, B

Bt B2k Crash, | BOFRFAZAESHOK. R0 SUBER § 76 ¢ H I BKEB 30 L3 Duvol, ;A
Ny =1 D W,
Duvol,;, = toany 24

(ndown l)z

K@, up For 2 H ISR B s T2 A MMM S H L T down NIZEIR 4 H I
SR U S AR THZ A AR 5 H o gy RN, 70 BRI BEP R AS R 1952 5 H A2 1% H IR
IR A B

Ko R 0(24), BEEHITKEL BB LS Duvol, . B8Ok, Bt 22k Crash,

(2) FERAXHR
SAERE AL R G B 2SRRI E S AAR Asy, | > ASSCUAREAS I EE 1 A 015 52 5 B 5

i,j.t i,j.t

BB TE BAXIFR Asy, ; FIFESE (Easleyetal., 1996, Aktasetal., 2007, ¥ HERIBEFARE,
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2004, JEICINEE, 2011, XIZLEFEAR, 2018) O — KM E, FEL SR N
TR e, MRYEZ M CHR Easley etal. (1996), #2547 S 3kt

ET (gz-) *ST (gT)
L.(B.,S|a,0,&,u)=(1-a)e” B 51

+a(1 5)e (e+u)T [(‘9+IU)T] e —&T (82’)
B! S!

—&r (8T)B e—(g+y)r [(8 +;u)z-:|s
S!

KEHF, BRARZDH t WIFENTELSE, S NIRRT HH ©« WIsEHIESEG o BonfE
BHMERAERBR, 1-o WERREBFENRENBRE, & RN BREEBR, 1-6 1
RN BRI R RS g R B E TS FIAR, & WRRIAA 5% a4 i
o WIEAFEAR A ¢ IIRAC 5 HBTPAAL, BENREAR 4 ¢ BOXTSISR B8 500 A
LnL(a, 8, i,£)=) LaL, (B,S|a,5, 1, ¢) (26)

ret

WRIGEEAFEA A0 t WISEATE L8 B MISE R4S, HIMRANRIZRS Qo) E i At

(25)

+ade

1, S o, 8. pn e, RN, R Bayes VAN, FN1EACHMER N
a,u+2g

(3) IHaEt

SIF AR AR 1 18 5 A8 B AN 32 T R4 Anderson et al.(2009) 1 Antoniou et al.(2015),
AR SCIE TR Z7 53 4T 0 B0 00 0 A AR A PR SR A AN s 15 % Amiby | FE T REREAN AR
AT E IR . B2, EP0EE p ALUESFAMTITTESE ¢ WIXNSEE 1 SOEEERTS i m HE
Forecast, ; . » i iT 5 H B FMEARRS T SEPn{E Real, | MITEIN % Error, ;> 0w 22
it AR

ErrorI i

_ Forecast; ; |, — Real,
Error; .= I = 27
Real, ;,

WG AT AL R E MRS BB 70 A5 & RFT, AR SCAE BL U S50 4w 22
(P 347 7 interquartile range SRAEEMBAI AT E SRR Amb, ; » THE2AN

Error; ; ..

Amb, ; =IQR  (Error; ; ) (28)

i,j,t

(4) #HZTE
AL ST Huttonetal. (2009). Kimetal. (2011). ¥F4FEATE (2012, 2013). MM

@ ARSCAE RS BN K015 38 2 ik VPIN SR fE 3% [E I i 5 B A BRIOFRE, 2N Easley et al.
(2011 2012a. 2012b) A H M SRAS EIMBUNIE A G VPIN, WSS AL AE 5 i 35
BT B BT 45 E A RRIGFEE (O’Hara, 2015), THFRE BT S24T T+ IS S HIE, FEdER
G, Bt LARAS E A I K015 38 S % VPIN A K& TR E
15



25 (2015, 2016) HAFPERMEREE (2017) FHEEALE (2018). #MEEE (20200 HEELT 41
TG (1D RN 22 L.Crash (BRI FHRI I G2 7R FEBE L.Ncskew F1 1 HH
JB Sk BRI A LE 2 LDuvoD)y (20 IR SRR B R % (M 344E L.Return, (3D FIAMIIEE
FEUS 8 2 133 L.Sigma. (4) AR BT AR SATAF LLev, (5) BN Edi AR
M T E L LBML (60 AR ETiARZE ST LROA. (7) AN BT AR EUEE Cf 4
fE) L.Size (8) EHAMIMZE T3 L. Turnover. (9) I ETT AR W% AE W E L.Opacity
CRP B BT A 5] a R R SR A A D o Besh, ARSGEEH T B E S &
L.Momentum F1_F AR ZE5 501 L.Liquidity (BRI E AR A ZZ 5T = 1P 25 Bosas &

3. BHERE

SCR TSR AE 5 MR BT AE T (0 3 2B i A B BE K T RESSET it e, BB
172 55 77 7] Z M3 45 Lee-Ready 575 (Lee and Ready, 1991) 115175 . HABEIE L RIE T H
ZR4 CSMAR HE e . SRR I8 IR AP R A ISR ((EAEFE SRR, FEA [H]
92010487 A 1 HOZ 2015 48 12 H 31 Ho ASCAEH] R BAFH ) pinbasic F2 G THE 1 %1
1528 G2 PIN FIAMEZZ M3 G-PIN, ffiH] Statal4.0 585 1 HAREE A0 BEF B3 537 o
SEAFAR Y Fp g 8 E AR AR AT T BTN 2.5%M46 ) (Winsorize) Ab¥E, PAIR AT HENL/DEE
A B S AR SEVE R S SR B O T I R E AR R T AR B A AT REARAE B 2 LA
PElE, HARE ST E AT T ab .

I'N SHERS 540 H7
1. fRHEgt
® 1R T RARMRRYESR AR . WA RN B BIEFR (Neskew AT Duvol) HI¥IE
431 -0.1127 F1-0.1546, 11 FHARAEZE 5 51l 0.6253 F1 0.5697, 3K B /N A 2 ke AR e
AEI B EERE A 2 AR, Hoor AT 5 BEA ST ML (Caoetal., 2018). FIMETIE BAGFR
Bhr (PIN A G-PIND FIHI{E 551 0.0972 F10.1055, TR Ai %k 0.0868 1 0.0931, *
A P AN e T A5 S AN K FRFE bR A 2 A e, 237t 5 BE A SCIRBALCRIZL AT B, 2018) .

® 1R G

ZE FEAEK e LA N 1 s v GG SV QR oY1\ B g VA
Neskew 132479 -0.1127 0.6253 -0.5533 -0.2234 0.2667
Duvol 132424 -0.1546 0.5697 -0.5751 -0.1919 0.2157

PIN 134859 0.0972 0.0498 0.0646 0.0868 0.1170
G-PIN 136190 0.1055 0.0568 0.0650 0.0931 0.1329
Amb® 129308 2.8610 19.7806 0.4444 0.8451 1.9333
Return 140755 -0.0001 0.0012 -0.0000 -0.0001 -0.0001

®© A3 2010 4F 7 H B R B B R O ER E A SEATA SRR 300 IRFEIATE T 2010 4E 4 H bl
TH, EIGEHRRRE A e R TN AL s, RMASCGEIR 2010 4 7 H AR #H.
@ AT ERBASIEN, RFE PIN. G-PIN. Amb =ANFERIHATHOLATE.,
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Sigma 140755 0.0191 0.0124 0.0120 0.0170 0.0240

Lev 140722 0.4518 1.3941 0.2405 0.4239 0.6080
BM 139345 0.9230 1.0305 0.3492 0.5938 1.0678
ROA 136070 0.0249 0.2238 0.0051 0.0190 0.0431
Size 140722 21.8858 1.3360 20.9544 21.7119 22.6164
Turnover 142611 0.5922 0.6431 0.1968 0.3869 0.7521
Opacity 138694 0.0510 2.1532 0.0098 0.0227 0.0454
Momentum 135618 0.0663 0.4238 -0.1838 -0.0053 0.2295
Liquidity 140814 18.4734 1.1578 17.6851 18.4439 19.2243
2. EfER AR

ARSI Ao 36 [ T A (A5 S AR B i B BRI, LRSS AR PIN R
BRI 2 B T AR R A FRIRESE s I LA ot 5w A E Neskew A B3N LE 2R Duvol K735
FEE AN ZIE A B R AORERE o SRR 30 O SRR THE R TE LR 2.

&2 SUERIHIREMEITER

A Ncskew Neskew Neskew Duvol Duvol Duvol
PIN 0.2370"* 0.2112"" 0.1560™" 0.3521™" 0.2969"* 0.2264""
(0.0416) (0.0459) (0.0468) (0.0389) (0.0422) (0.0430)
L Neskew 0.0040 0.0032
(0.0029) (0.0030)
0.0090"*" 0.0074*
L.Duvol (0.0030) (0.0031)
L Return 6.0739"" 5.4199™" 5.6672"" 6.2211™"
: (1.7062) (1.7476) (1.8798) (1.5277)
L Sigma 0.7897""" 0.7238" 1.0699** 0.9468""
: (0.2978) (0.3106) (0.2592) (0.2751)
L Lev -0.0046 -0.0032 -0.0052 -0.0032
: (0.0064) (0.0060) (0.0042) (0.0038)
LBM 0.0014 0.0002 0.0024 0.0008
: (0.0030) (0.0030) (0.0026) (0.0025)
LROA -0.0159 -0.0244 -0.0160 -0.0241
(0.0297) (0.0253) (0.0231) (0.0184)
L Size -0.0123"** -0.0020 -0.0148""" -0.0022
: (0.0022) (0.0025) (0.0020) (0.0023)
L Turnover 0.0092" 0.0239™" 0.0104™ 0.0287"*
: (0.0049) (0.0055) (0.0042) (0.0048)
L Opacity -0.0003 -0.0001 -0.0007" -0.0004
: (0.0005) (0.0004) (0.0004) (0.0003)
L Momentum 0.0221™" 0.0277""
: (0.0059) (0.0052)
.. -0.0207"*" -0.0246™"
L.Liquidity (0.0026) (0.0024)
BRI -0.2546""" -0.0295 0.1333* -0.3456""" -0.0776 0.1123*
SR (0.0271) (0.0535) (0.0571) (0.0253) (0.0517) (0.0547)
A7 MV [ 52 %6 ™ Yes Yes Yes Yes Yes Yes
H 5 [l 58 %8 Yes Yes Yes Yes Yes Yes
FEAHL 125692 109410 107150 125643 109320 107043
R 0.0270 0.0276 0.0278 0.0443 0.0446 0.0449

TE: R, N RBON RS A B A T R BN R IR R, kL e e BIERORAG T REE10% .
5% 1%MEFEKF FRE.
2 2 B 4 PR AR BN BRI R AR Neskew, (1) 55 2 ZIMLGIA
R B ANIE A ZMER PIN, HoAlinh REUE 1% M EEAKF T REFEANIE: (2) 5 3 FI7EH 2
FIRFER b AT SR Bk i s AR B CRldE B R RSE as S WA L .Neskew. |
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FAR I SR T 2 26 1 28 L Returny B IR R SERE BRUA 25 28 R 95 8 26 L.Sigma. AR |
A A FLAF LLev. EI BT A m K ET (A HE LBM. I BT A w4814 LROA.
AR BT AR R O EUED) L.Sizes FHAMIM T2 L.Turnover. FHR BT AR
S ANIEWE L.Opacity), A5 5 HE% PIN FIMG T REISATE 1% B K R 53N IE;
(3) 55 4 HITESE 3 I SEAE EiE— B3I\ T S itk miEm AR g CaRE F R s
& L.Momentum F1_F B ELRBIME L Liquidity), [FIAG 45 RIKRGFRfafE, miEL s
M PIN A48T RECH 0.1560, HARIE 1% BEKTF R EENIE. SRR H 4 RE
W TS R FRG AN Bk 2 T R e, T s B AR RE B s, R
RPMFE RSO AUSCER R S I 1 B 1 DUBHIE . 32 2 56 4 B HR:
TRE T IR B R IORRE, R T 2B R TS RS KIRRIC 3 5 m 2 4k, b 0 I SRR A
R ME LReturn, b3 B SERR BRI 25 26 (M ) % L.Sigma. b A S 40 F 26
L.Turnover. #2255 L. Momentum F1_F B B 2237 50 1% L.Liquidity 5 #4 %F 8 F %
T PR i 2 SRR R 7 A S 25 O R )

PN 2 HIEE 5 25 7 SIPR, FERM BRSO ISR 1K B 5 EE 2 Duvol RJZ
EIEGL T, A S PIN G T REIRLE 1% BEKF T REANIE. HSHERALR
(145 S P EAIE 1 JBE 155 S AN SRR OT B0/ ki S 2 A 238 1) TE Rl i, R BRAIE T B8

PR A A 1

3. RSB AR B

BT F RIS AE L S 3 PIN 10 EUSR BB AR R LR 2, BT LA F RO ALSR 12
SRAE S A A v AT A 2 R A SR HH A5 H 00 3 B SR, A SCCDARYE Ganetal. (2015)
T RS2 % G-PIN, (2) R¥E Yan and Zhang (2012) 5 7 51552 % HE3% Y-PIN,
(3) ¥ Ersanand Alici (2016) 5 7RI 22 M2 E-PIN, MG 1 &1 58 2 M2 A
THIHER PN R o AR SCRE T AE SR A6 Hh 8 F 015 22 2 E % G-PIN. Y-PIN I E-PIN K
) FE R R T PR RS AR BRI, P R 56 J5 T A5 S AN O i A 2 ik (R i o 5 e Tl
5 R FRIR AR AR AR A 50 25 R VE WK 3.

% 3 BEREHEETHHERNREMREER

A Ncskew Neskew Ncskew Duvol Duvol Duvol

0.1313** 0.1682"*

G-PIN (0.0365) (0.0330)
0.2290%** 0.2972%%*
Y-PIN (0.0289) (0.0269)
0.1065%** 0.1348%%**
E-PIN (0.0298) (0.0272)
L Neske 0.0022 0.0026 0.0028

: W (0.0030) (0.0030) (0.0030)

L Duvol 0.0068™ 0.0080*** 0.0070**
) (0.0031) (0.0030) (0.0030)
L Return 5.5707"" 6.3540%** 5.4639%** 6.6050""" 7.6994 %% 6.6227%***
’ (1.7095) (1.7091) (1.7190) (1.4902) (1.4919) (1.5002)
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0.7640" 0.9022%** 0.7514%** 1.0309"*" 1.2214%%* 1.0379%**

L.Sigma (0.3041) (0.3044) (0.3064) (0.2675) (0.2683) (0.2689)
L Lev -0.0027 -0.0041 -0.0026 -0.0030 -0.0047 -0.0031

: (0.0059) (0.0062) (0.0058) (0.0038) (0.0042) (0.0038)
LBM -0.0002 -0.0027 -0.0010 0.0002 -0.0025 -0.0002

: (0.0030) (0.0030) (0.0030) (0.0025) (0.0026) (0.0025)
LROA -0.0260 -0.0277 -0.0273 -0.0265 -0.0274 -0.0291*

: (0.0243) (0.0261) (0.0242) (0.0175) (0.0196) (0.0174)

L Size -0.0012 0.0015 -0.0008 -0.0017 0.0022 -0.0010

: (0.0025) (0.0025) (0.0025) (0.0023) (0.0023) (0.0023)

L Turmover 0.0270"*  0.0293*%*  0.0256*** 00300 0.0341%¥¥*  (.0208%**
: (0.0053) (0.0053) (0.0054) (0.0047) (0.0046) (0.0046)
L Onacit -0.0000 0.0005 0.0004 -0.0004 0.0001 0.0000
pacily (0.0004) (0.0004) (0.0003) (0.0003) (0.0003) (0.0003)

L Momentum 0020877 Q.0I8I®RE0.0104%%%  0.0264"7  0.0242%%%  0.0261***
: (0.0059) (0.0058) (0.0058) (0.0052) (0.0052) (0.0052)

L Licuidit 00213 L0.0169%%%  _0.0201%%*%  _0.0252"  _0.0204%%%  _0.0246%**
-Hquicity (0.0026) (0.0027) (0.0026) (0.0024) (0.0025) (0.0024)
- 0.1299* -0.0488 0.0832 0.1049* 0.1191%* 0.0614
sl s (0.0579) (0.0625) (0.0575) (0.0558) (0.0592) (0.0551)
A7 MV [ 52 % Yes Yes Yes Yes Yes Yes
H 5 T 5 2 Yes Yes Yes Yes Yes Yes
FEAE 107103 107634 107006 107017 107523 106948
R? 0.0283 0.0288 0.0282 0.0454 0.0460 0.0458

W B, SRS N BT R R IAREIR, . ek o R RORE T RETE10%.
5% 1%MEFEKFETEE.

W 3 frow, A6 H A RIS A 2 3k B 2 I T 4G BAKNFRRE R 2 5, FfE = o %
G-PIN. Y-PIN Al E-PIN 1] 6 Mitith REIIRTE 1% EEKF N REFNIE. HLSuERLRm
g R R EE 7 TR BAX RN AT B KA SE 2 F B 1 IE R, JEHEIGUE 7 ERH

Iy 511

4. RIERESFHFBRLE) 3 HRRFRIED DT

WA FBR A P AL HE BB RAF R — RS, HEEAF . A F SHE
Z BN BAT MV RIE SR 2 BE TR FERE T, DR Al AT T 2 Ak 45 2 AR DR 33t 525 1
RN B M DA R SR L S OB S, T LR Z AR RIS IR AL RE Sy, A
AT 22 b T15 B AIANS B i, X FAFEE SRR LB S, 5 B A R
Xt BT B BRI R R AN R Y 2 2 S I SR K ke e R B L i s SRR SR A4S R AN PR AR L
RHER, B BB AOFE LR SARROBOR ;10 228 SOBCR A2 B I LU BB, e B 2
GRAN TR TR, et BB REEE gt S AR B, RSO T A 8ok B R AR
DRI B I AN v R e RIS 0 BEAS 20 S G 60 B T 455 2 AN AR ORT B A7 8 B K 270
AR 5 < R e LU 451 7 2L P S5 A 3 AT A B 4 SR VR LR 4

R4 REEESFRELGISENS RIE S

A Ncskew Ncskew Duvol Duvol
- (R FE G F AL A AL P B LA R A4
PIN 0.0478 0.2168™ 0.1240 0.2914™
(0.0759) (0.0746) (0.0709) (0.0670)
L Neskew 0.0018 0.0025
) (0.0054) (0.0056)
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L.Duvol 0.0081 0.0050

(0.0064) (0.0065)
L Return 74.3380 -41.9344 -0.3255 -36.5626
’ (71.0503) (77.6607) (83.6023) (80.1172)
L Sigma 0.0124 1.4050™" 0.3296 1.5788™"
’ (0.5045) (0.5213) (0.4591) (0.4568)
L Lev -0.0293 -0.0524™ -0.0382™ -0.0487""
: (0.0180) (0.0199) (0.0163) (0.0174)
LBM 0.0096"" -0.0039 0.0080"" 0.0007
) (0.0045) (0.0056) (0.0038) (0.0048)
-0.1686" -0.0128 -0.1921™ 0.0222
L.ROA (0.0875) (0.0893) (0.0770) (0.0792)
L Size -0.0064 0.0032 -0.0068 0.0024
’ (0.0045) (0.0047) (0.0043) (0.0042)
L Turnover 0.0357" 0.0067 0.0399™" 0.0173*
: (0.0086) (0.0097) (0.0075) (0.0085)
L Opacity 0.0032"" 0.0301 0.0033"** 0.0240
’ (0.0014) (0.0297) (0.0012) (0.0220)
L Momentum 0.0250™ 0.0215™ 0.0261"* 0.0318™
) (0.0101) (0.0087) (0.0094) (0.0077)
L Liquidity -0.0260™" -0.0126™" -0.0311™ -0.0130™"
’ (0.0043) (0.0044) (0.0040) (0.0040)
e 0.2947" -0.0604 0.2789™" -0.1407
(0.0950) (0.0987) (0.0909) (0.0889)
A7 MV ] 58 3N Yes Yes Yes Yes
H Ao [ 58 %w Yes Yes Yes Yes
FEAKL 41861 42287 41523 42657
R? 0.0282 0.0315 0.0463 0.0472

Ee B, AT RECRE S W EBE AT RE R AR AR, . e R IRROR T REE10%.

5% 1% EFEKT T ERZE.

MR 458 2. 33BN, EEh T HABERPEL T, SRR A s o M
T REE 1% BEAKCE T R NIE, MREESR A S 2 S MR T REOFA
S o AR SCHEI X v R IR RIS 45 I 2H o i 52 2 B Il T E R EUHAT T Wald £
55, H Wald lEG45 54 2.70, 78 10%MEEKTF FRE. WRRERRNEREHE: T
ARV FE G HF I EE BRI SR, A5 BAKERRAR B AN 2k O RE M AN AV, RSO SR i 2 4
FRIBCBL I, BT A JE AR B0 A/ 2 R PR 52 1 4 BEOKC, 1T 224 24 S S ) ik < e LA
I, BT SARIARAR RN BT B R AR AN 25 . AR 4 56 4. %6 5 BIPR, (e
T HABRRBIE LT, mdE e B b R0 58 2 MR B Al T R BB AE 1% B AR K N 23
NIE, TRIE SR 5 MR Rl T REE IR AR, Pl R 8 Wald k56 45
R 298, WMAE 10%H BEAE/KF N R R TUER I SE R AR SR R 6
FRI I, BT AR SBAN K PR BT B 2% R PR S M 2 B K, T 24 6 S SR A o < IR IR
I, B TS BASX RS BT I 2 ik ) e I AN 2

5. BEALMEKRETERE

I T A5 S AN R e A 5 K 79 5 2 )R] 2 A A 3 s A B R EL D RLER X Y 2R P A 1 1)
o HEUE, A SCAE P ] 52 AR AS AR AN T R AR AR A YRR VAR5 B8 T A AR IR LR E TR 0
J A AN XS FRAE FE R I B R A RE R A SOk FIRE A 222 15 DO IR 300 et

JIBE FbR AR BRI Futures SKAE TR BARFRH THAR R, HFERA —: (1) L
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JIE SR 58 IR I R AR IR BB I Futures 5 1737 T B B BRI EAS BLHAE G, BRRY
PG 300 BRI BTAORR A FREOR R RE ROA R PTRE 0, ELZbR AR BN IR T AT
VR AR PR RO W TR E 1Y, SONAME ST, B I RIAMENEY (B Eox s, 2018);
(2) FEASBEER L E VIR B B AR IO 4R BUSAR I Futures 5 BT 5 AR BA O,
PRI 300 g I be BT a2 6K 1 i (E EAKIARIRERE (VRLLAR A R v, 2012, X1
ZLEBMENR, 2018). MM, FEABEE S Ok E Y IR 300 BRI BT AR 1 FE 408 6y i
Futures AL T TREABRSMENEZR b2 7 TRREMHARMEESR, SaMHER
SCH) T RAR R o i ] kSR TR AN T L AR AR R AR VA 3 45 SR E LR 5

®5 EEAEMNRENLE

o Ncskew Duvol
R Neskew bwol 5" HR % BB & Bk 5 R
Future 0.0088"*" 0.0089"*
(0.0010) (0.0010)
PIN 0.1842™" 0.2505™"* 2.3836™ 27277
(0.0487) (0.0449) (0.9616) (0.8905)
L Neskew -0.0204™" 0.0001 0.0029
’ (0.0030) (0.0002) (0.0030)
L Duvol -0.0180™" 0.0005" 0.0062""
: (0.0031) (0.0002) (0.0031)
L Return 4.5121™ 4.6334" -0.2338" 6.0120"" -0.1714 6.7311""
’ (1.8536) (1.6302) (0.1252) (1.8016) (0.1240) (1.5787)
L Sigma 0.6312" 0.7385™ -0.0763™ 0.9126™* -0.0634™ 1.1263™
) (0.3315) (0.2936) (0.0224) (0.3289) (0.0223) (0.2896)
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