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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.
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Piotroski et. al., 2015, FREFEFGKIGZE, 2009, T 4%, 2018, BAEFEE, 2018). EAKM &,
AR B BRI 3 R R (RS0 AT, 1T e A8 P A OB PR i B e SUREAS B 22 AR B 22 R R AR
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Frequency(X); ;  AHEAS ISR AU i 5 1 B o G A O A%, D

Frequency(1.96), ;, £ Pr{RW . , T (22)
R

<E(R,)-196Var(R et
E(R,

i,j,7 Ijr’

|
Frequency(2.33), , = Pr{ r)-233Var(R . ).7e t} (23)
RE)MA@I)F, R, RAFEARI i X5 H « a2, IWE 1.96 F1-2.33 7RI IE
BT 2.5%F R 1%H) 547 54
(2) 5B
SEUERLRY o (1) (9 A8 RN T (5 BASAHR ASY, ;o ASCLAREA IS 118 58 5 MR 3
BTE BAXFR Asy, | IFEIL (Easleyetal., 1996, Aktasetal., 2007, #2 BEFIHARE,

2004, JEICINEE, 2011, XZLEFMEAR, 2018) O — KM E, FELHHEZE B W
G, e, RYEL M CHR Easley etal. (1996), 1%:0(24)it4T S ¥kt

B s
L.(B,S|a,0,e,u)=(1-a)e ™ (5;3 oo (gsz")

+a(1 §)e—(€+,u)r [(8 + ﬂ)f] e—&‘T (‘C"T)
B! S

—&T (gz-)B ef(.ﬂ:ﬂz)r [(8 +/,I)T]
B! S!

REHH, BRFLHH 1 WIIENIEASL S MR RS H © IS8 o #oRfE
BEH R, 1-a WRFMEEFERARENER, & KRN ERNEAEME, 1-5 0
ORI B IR R U FRRIE R 5 H IR L BIAR, & MFoRHMbAE 5 H 184 Blik
B, WHAREA A B t WEIRAC 5 EIBIFIANST, BEANREA H 4 ¢ IR EUSA B 20Uy
LnL(a, 68, u,6)=) LnL, (B,S|a, 8, u,¢) 25)

ret

WRIFIEANFEA A O t WISRATE S8 B MSZHIRLHS, (IR RAUIRIZNS QS E R A Al

(24)

+aoe

i, IS SEa. 8. pfle. 2RJE, RIE Bayes vEN, HERZHMEAN
a,u+28

(3) e

SIUEARAY v 1 5 A8 B O AN 8 T AR 4 Anderson et al.(2009)F1 Antoniou etal.(2015),
ARSI LT 53 M i 0 FUI0 K0 ) e A I 22 ) A e AN Wi o PE AR £ Amb, T BRI
FIABETERIREE . 58, SIS p COUEZR T IMESE ¢ U260 1 SOBCR s th R B il an
T{E Forecast, ; o it THSLH TR EAR X TSP fE Real, |  FTN W% Error, ; | Tl

@ 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
FH 000 B2 i 4 B S BR AR (O’Hara, 2015), 3R E B2 SAT T+ A2 SHIE, FFIER
G, Bt LARAS E A I K015 38 S % VPIN A K& TR E
13



w2 Error, ;| BT AN
Forecast; ; . — Real, it
Error, ; .= T 22 (26)
Real,

RIG, A& T HAT45 FAE AT € AR T BME = 70 A 2 AR FHY, AR STE DA T g 22
Error . . VY43 % interquartile range SR A4 EEAN I AN 7€ 14 45 5L Ambi’j,t , HEAXH

1,1,pt

Amb.

i —IQR (Error ; 1) 27
(4) EHZE

K27 | Huttonetal. (2009). Kimetal. (2011a. 2011b). ¥F4EAT4E (2012, 2013).
BUNESE (2015, 2016). HFER TS (2017). A (2018). HEAE (2020) ik
BT R AR R (1D R B B2k L.Crash CE_F 30 (0 B 220 25 77 WAL L Neskew Al
AR SR BRI A L L.Duvoy (20 EHAMII SRR R A M 5ME L.Return, (3) L3
(P SR R A 2 () B %6 L.Sigmas (4) FHIR BT AR SATH LLev, (5) EHAR E
A A K TE EE LBM. (60 IR i A w28 k% LLROA (7) IR BT 2w AR
B L.Size. (8) I ST L. Turnover. (9) FIAM BT A 745 ANE W1 B
L.Opacity CEJ 3R b AW Al 805 oh 2 R B 4B

3. BERIR

SCHTF RG22 MRS BT 10 43 28 i 058 Gy Bk V5 T RESSET midiiddl e, I 5
(1152 5 77 16 AR Lee-Ready 5% (Leeand Ready, 1991) iH5iMi1S. Hofh % k5 T
Zz2¢ CSMAR $UH 2 o SR IE AR A IR A RS (BN ESRR I 5, FEA [A]
92010 47 A1 HYZE 2015 4 12 H 31 Ho ASEH R BAFH 1) pinbasic 27 1HE T 40
1538 Z % PIN AN AE 5 ME% G-PIN, {dHH Statal4.0 56 1 HoABKCHE A BRANE] U 5347
SCUF AL ) R AR BT T N & 2.5% 140 (Winsorize) 4bFE, LIURA[ AR FEA
HH D S RN SRR B 25 SR 4R O T Y R B AR R 5 T T AR R A AT RE A FE I 2 EE LAk
R, A AR ST T AL B

IL'N SRR S 5 447
1. #HREST
K1ERTEZEMMBER IS R . WA 5 24 R (Frequencyl1.96 Al
Frequency2.33) FI¥ME 550 2.1320 F1 1.5819, 1 Hibritk %4514 6.8010 F1 6.0309, KW
REAS I A B 2 B (R BT 0 391N 2.13%1 1.58%, FL/3 A 5 BE A SCHREIICT E%%, 2018,

O N7 HEWREAI ) CEANE G LS AL, ARSCHE 2010 6 7 A& AREARE I, REOAEE s
FKAZ BT 201043 A 31 H EWA S, (HESFEBRE SRS RTERMELE, KA SRR
2010 4= 7 HNFEARE #H.
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AR, 2018) . JETT(E BAK FrFERs PIN FISME N 0.0972, T AIZCN 0.0868, KB
s BAX R iabs 2A WK, HoaoAm e S5EA STl (RZLEREDR, 2018),

F 1 ik ttgeit

B FEASL H{E brifEZE P45 i % iz % E DY fir %
Frequency1.96 142627 2.1320 6.8010 0 0 0
Frequency2.33 142627 1.5819 6.0309 0 0 0

PIN 134960 0.0907 0.0376 0.0622 0.0843 0.1128

Amb® 124926 1.7048 2.4978 0.4377 0.8184 1.7832

Return 140755 -0.0030 0.1179 -0.0030 -0.0007 0.0004

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 0.1231 0.6698 0.0126 0.0269 0.0664

Turnover 142611 0.5922 0.6431 0.1968 0.3869 0.7521
Opacity 138694 0.0510 2.1532 0.0098 0.0227 0.0454
2. EAERE K

AR IS B0 5 B T H PR A5 S AR BRI B RS, DLANE AE S % PIN SR
BANZNE B E BASFRAIRRLEE, FF U 2 2R 1 A 2B Frequency1.96 A1 Frequency?2.33
ok FE 2 A2 A Rk o SCUEA I R BRI Ak THEE R TE WK 2.

+® 2 SCERIHREMAITER

A Frequency1.96 Frequency1.96 Frequency2.33 Frequency2.33
PIN 1.2515™" 2.1888"* 1.97517 2.3956™"
(0.2899) (0.2577) (0.2645) (0.2336)
0.1259™
L.Frequencyl.96 (0.0083)
0.1583™"
L.Frequency2.33 (0.0088)
1.9261*" 1.3770™*
L-Return (0.2108) (0.1000)
L Siema 40.5099""* 28.4923*
18 (1.8921) (1.5748)
LLev -0.0932"* -0.0608""*
' (0.0200) (0.0140)
-0.0394"* -0.0277"*
L.BM (0.0102) (0.0089)
-0.6290™ -0.4863™
L.ROA (0.2905) (0.2403)
L Size -0.0737"* -0.0822"*
: (0.0239) (0.0216)
L Turnover 0.5100™" 0.3240™"
' (0.0308) (0.0260)
. 0.0071 0.0059
L.Opacity (0.0045) (0.0037)
2R T 0.5289™" -0.6996"* 0.4018™ -0.4986™"
7~ (0.1699) (0.0810) (0.1565) (0.0738)
A7)0 [ 58 %W Yes Yes Yes Yes
8] 78 BN Yes Yes Yes Yes
FEAEL 134050 124044 134050 124044
2 0.7146 0.7575 0.7057 0.7526

T R, T RECTE S RIS TE RERIARER, *. . o R ol REAE10%.

© AT RREAGAEN, RPN PIN. G-PIN. Amb =AM R RPEATH-OALE,
15



5% 1%MEEKETEE.

R2ME 2. 53 FIMBE MR AR BN M 5k 1 R AR Frequency1.96, (1) 58 2 B
SINRREAZ B AN AC S % PIN,  HAl v REUE 1% BEKF FREFNIE: (2) 58 3 FfE
B2 FIMEERL B TR B R R AR R CEERE R O S R A
Frequency1.96. I ) i AR T YR 25 SR (K398 L.Return. 3 10 I8 S5 0 0 2 %6 1) U B 3R
L.Sigma. FHIR) EHiAFMSAAT Lleve RN L AR KT {4 LBM. E# B
AFEE NS LROA. FIAR) BT AR L.Size. IS TR L. Turnover. 1)

BT A FIY S5 ANE B FE L. Opacity), [UAAGTHE RARSARFEARAE, A01E 22 5 k% PIN 1O fiit
FHCN 2.1888, HANATE 1% EEKT FRENIE. HSHERB WA REN: KliEREAR
SRS A 2 k2 R R A I e, T S R RR I FR R, AN BRI RR Rt 2
FRK o AT SCER B HE S A 1 EH A DAIRIE . 3% 2 28 3 ZIiddiom: FRE i it et
2, BT ZIAMHERASHRWEERLWZA,  FHI R SRR 2 4E L Return,
AR AR R R EhF L.Sigma. AR BT AR SATHAF LLev, IR ETTA
F W A E LBM . R BT A T 28 S LROA. b1 1T A 5B L.Size A1 3]
(P15 5230 T2 L. Turnover #8208 34 B I 7 FAO B 0 2 AR R 7 A SR 25 1R 5

TR 2 RIS 4. 55 5 BIFTR, TER B BRSO B A 22 10 1 & AE491% Frequency?2.33
KEEBRE T, A5 HME PIN Btk REAIIRLE 1%H BAEAKE R RFNIE. HhIE
RO [ 45 SR P2 EAIE 1 I T A5 S AN SO0 JI A 2 it S o B35 IR IE IR 560, I P RESGAIE T
PSR A R 1

3. BEAEERREERE

e T A5 S AN R e A 5 i 79 5 2 )R] 2 A 30 s A B R E D TRLER XY 2R P A 1 1)
o HEUb, A SO P ] AN AR AR AN T L AR AR A YRR VAR5 B8 T A AR IR U E TR 56
P AT S AN KRR BE ST AP B2 R RIS o AR SC0E PR AR I S22 15 LR 38 D B8 i o3 b 114 15
5% Short RAFNMHAG EAXFRA TRAE, HIFERA = (1) FEARBEERE E R 7 s
PRI SR 5 T 3 BB BRI AN B AR 5, DR D R 9 R 5 s A0 JE S 0 R N MO 2R e IR
PITHAZ ST iR e, SCONAMESAE, BAREEMAMENE; (2) FEARMEEM 72 Jy Rl B s b i
J5e 5% Short 5 TR EAXIFRBA TN, BUARRSE A7 AE 5 AOHE I FEAR T B iA5 AT
PR CRIZLBRIBAS, 2018), S, FEAR SRR T C0 E Rl B3 77 b 1SR Short AN
AT TRAZRMAMENEZOR . i T THABRRMRIEER, d@&HEAXH TR,
sk FH I RN A TR AN TR AR AR (R RS A B 2 2R TPE LR 3

®3 EEREMIREMRESR

Frequency1.96 Frequency2.33

1t
fem

F 1.96 F 2.33 o > e —— > - Iy
requency requency BB BB BB E e

16



Short -0.0014™ -0.0014™
(0.0006) (0.0006)
PIN 2.4648" 2.6280™" 45.6829" 48.6833"
(0.2714) (0.2480) (28.1731) (27.2267)
L Frequency1.96 0.0994"* 0.0004 0.0979"*"
: : (0.0081) (0.0004) (0.0083)
0.1347" 0.0013"* 0.1284™
L.Frequency2.33 (0.0086) (0.0004) (0.0096)
L Return 1.7281" 1.2356™" -0.0070™* 2.0227" -0.0073™ 1.5623"
: (0.2004) (0.1010) (0.0010) (0.2890) (0.0010) (0.2326)
L Sigma 36.6543™"" 25.8386™" -0.1279"" 42.0434™ -0.1338 31.8553™
: (1.9707) (1.6664) (0.0174) (4.2412) (0.0172) (4.0736)
L Lev -0.0298™ -0.0148 0.0008" -0.0627" 0.0008" -0.0501"
: (0.0150) (0.0115) (0.0004) (0.0337) (0.0004) (0.0295)
LBM -0.0855™" -0.0564™" 0.0030™" -0.2161* 0.0030"*" -0.1952*
: (0.0230) (0.0205) (0.0004) (0.0923) (0.0004) (0.0854)
L ROA -0.1744 -0.1168 0.0021 -0.2668 0.0022 -0.2171
: (0.1183) (0.0912) (0.0018) (0.1770) (0.0018) (0.1546)
L Size -0.5594"* -0.6288"" -0.0033 -0.4142"* -0.0032 -0.4782™
’ (0.1404) (0.1501) (0.0023) (0.1204) (0.0023) (0.1140)
L Turnover 0.4404" 0.2797"" -0.0083™" 0.8013"* -0.0083™" 0.6646™"
: (0.0366) (0.0324) (0.0004) (0.2480) (0.0004) (0.2313)
L Opacity 0.0033" 0.0031*" -0.0007"* 0.0064"" -0.0007"" 0.0064"
: (0.0018) (0.0014) (0.0002) (0.0032) (0.0002) (0.0028)
e 0.5004 0.4364 -0.0048 0.7017 -0.0048 0.6517
R (0.3709) (0.3116) (0.0085) (0.5936) (0.0084) (0.5291)
A7 MV [ 52 2w No No Yes Yes Yes Yes
AN B[] 58 350N Yes Yes No No No No
A A ] 5 R w Yes Yes Yes Yes Yes Yes
FEAKL 124044 124044 124044 124044
R? 0.7582 0.7532 0.6816 0.6354

e R/, AT RECN RS N IBUE AT RBUNBEARAE DR, *. ok, o I RORAT T REAE10%

5% 1%HBEKF TR,

R 3 58 2. B 3 BIFTR, (AR T IEDE RN AR S AT AR R S, R AE 5
R PIN HIPIAME T R B 50N 2.4648 Fi1 2.6280, HTE 1% BEAKF FEENIE, S5iCH
SRR B0 25 SRR AR — 3o 1 A AR P 1) P R A e e SR B R FE A5 7 AN AR B S
JE A5 AR FRNT B B BRAT IR 22 BEE IR Rl 52 me, i85 B A FRIGFE R &7, Bt B
PRAOPE L 2Bk . FIR AR T L A A 1ty L P R A AR S

W% 3 5 4. 58 6 PR, FEFEH] T AR RO T, BBt AR 1 Short (4
Ml RECETERAE 5% BAR KT FRFERF . I BRIk S R BB RIR iR
(R115 55 Short 15 [ 1745 S AN FR R 35 G7UAH 5%, i 7% b 3 b 1) BB 55 Short BN A 2 T HAR &,
AT A AP 1 A S . TN 3 55 5. 55 7 FIFTR, RS RS SR PIN (WAt
FRBAETRAE 10% M BEACTF T RENIE, S50 SSIER 025 R A — 5 BIRBAHE S H
(R R 1 A O B A DATIE SE

Zi b, HIER| T Re S ATAEN AR ), AR SOAL Y ] e S B AN T AR BT, FE5 )8
P A I B RTER N, FRCE 8 T BT S BN B A B Bk AR 52, 1hb Py A e 1 8 A
PER IS 45 RS AT SCRISIESS e — 3, HLERTE T SRS e AR g .

4. HipgaEnnk

17



AN T WAF SLFSES B R (B IR AT T PR (R R
(1) HT RIS A 3 PIN 0 SR B O AR R YR s 2, i DUE AR R ABA AR
SRAE SRR A VAT A 2 R A TH S A5 H B 1) . B B SR, A SC CDARYE Ganetal. (2015)
HE T HIEL S G-PIN, (2) MR¥E Yan and Zhang (2012) 5 7 A5 H X Y-PIN,
(3) ¥ Ersanand Alici (2016) 5 7RI 22 5 M2 E-PIN, M 1 RI15 58 2 B Ah
THIHERR PE NI R o AR SCRE T AR SR A6 Hh 8 F 015 22 2 % G-PIN. Y-PIN I E-PIN K
3 FE B BT TR RS BN BRI, P RS 360 1 T 45 S AN 1 2 2k ¥ 5
(2) Chenetal. (2001). Kimetal. (2011a. 2011b) i Fi 25 71 i 2 50 Neskew Flk ki3 50
F % Duvol 2K 21 i i A 5k o A SCIR] i 7 SIEIEAS: 36 7 4 IS 23 671 0 R 51 Neskew 1Bk 2k i
Z L Duvol K45 5l BE AN B BE, PR30 I T A5 AN KRR X J A7 8 Ik P R I

IR MRS B0 1 25 SR 5 R0 SO SR IR 45 TR A &, bt DA 18] (R 00 £ 22 7 30IE
TARSCELIE S R R

5. X B X 6 # 7 5 R

2015 FRERATHI T FH WD), TIHPHITTRES R A, BHIE BA FRAR X
JBeA B Bk (IS0 T RE 26 B ANIR] o BRI, AN SR REAR S 2015 AERT AR AN 8RR AR,
3 TS 58 B T A SR Ao R PP S R (T AT o DX B A S5 5 U 80 DX )01 S o P A 6 45 SR AL
%4,

R4 XOBHARERDXEHFREEEER

. Frequency1.96 Frequency1.96 Frequency2.33 Frequency2.33
. 2015 SERT M AEA 2015 SEPRER 2015 fERT M AEA 2015 SEAREAR
PIN 0.6606™" 4.6384™" 0.8971™" 4.6103™"
(0.1773) (0.9684) (0.1379) (0.9226)
0.0126 0.1457"*"
L.Frequency1.96 (0.0080) (0.0109)
0.0131** 0.1669"*"
L.Frequency2.33 (0.0066) (0.0104)
L Return 1.3744™ 4.4545™ 0.8696™" 3.8087""
' (0.2196) (0.2701) (0.0724) (0.2530)
L Sigma 30.6658"™" 82.4442"™" 17.5705™" 72.8652"*"
’ (1.5569) (4.6744) (1.0998) (4.3451)
L Lev -0.0683™" -0.1491 -0.0347" -0.1202
’ (0.0130) (0.1165) (0.0087) (0.0969)
LBM -0.0399"** -0.1919™ -0.0279™ -0.2047"
' (0.0062) (0.0627) (0.0045) (0.0505)
-0.3824"" -1.5232 -0.2394™ -1.5221
L.ROA (0.1387) (0.9958) (0.1077) (0.9553)
L Size 0.0134™ -0.2518™" 0.0110" -0.2686™"
’ (0.0065) (0.0825) (0.0051) (0.0706)
L Turnover 0.5329™ 0.6223"* 0.3164™" 0.4934™
’ (0.0295) (0.0723) (0.0232) (0.0654)
L Opacity 0.0035" -0.4543™ 0.0023 -0.5757"
' (0.0021) (0.2309) (0.0017) (0.2015)
M -0.5688 13.4298 -0.3979 -0.0150
(0.0741) (0.4687) (0.0529) (0.3271)

O FafE i R RSs RIE TR IR EER S, HoEFER,
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A7 MV ] 52 2w Yes Yes Yes Yes

VERANE bt A Yes Yes Yes Yes
FEASEL 100004 24040 100004 24040
R? 0.1333 0.7934 0.0740 0.7692
ZH Wald #6556 17.69" 17.38"**

e &, M RECTIES AR BB EIIREER, *, e, oo S RIRIR T REE10%.

5% 1%HEE KT 2.

s 4 fros, el 7 HAFE R WEG T, JBIRTE 2015 FRT R ARHIETE 2015 450K
A, HUEAE G REZE B TE REFRIE 1% BEKF TR NIE . ARSCHERT 2015 4 /A4
PIAN 3 FEASH R 28 3 BE 2 B4t T R EGHAT 1 Wald £ 56, 1 Wald A 5045 3 17.69 11738,
BTE 1% EEAKT FRE. R RMERR LSRR IR TE I I B 78 57 5 i 5h
P, A5 S A ARAR EE#O A 2 e#B 7= A 7 2 R e, (ESnE (R A BT AR, 1E
FBARY S5 Wk B T S SR AN K R B %o i 2 B BT 7= AR PR R I B K

6. A MR IEYLER K

R SCHYSEUEAR 36 A5 2518 SBT3 B AN AR Bt 28 ik A7 35 (0 I O R2 i, JBETi A
AT IR HRE LR R, B B R R PR B o B R 2D R BT AR S AN AR R I
W BERAORE AL Jyitt, HRAE AT SCEIRB R HE T il 2 CRIDANEA & PE R IR A T8OK
RN s ASSTEINAN B AIANH E 4 i DU 3 H B 745 JE AR Rox BB 28 R PR 2 M LA o
QKT , AR AT E TEAEH0 Amb DU AN T 58 k45 2505 9 B R A 52 2 W 1K) 5 L0
PIN#Amb —ff 5] NSCUERRL hr, 5 7 TR T4 B A ROus AN B2 R A2 ma AL . S0
PR A RIS 56 45 R PE WK 5.

&5 THpEMAEFIRIT

A Frequency1.96 Frequency2.33
2.3380™ 2.4651
PIN (0.2712) (0.2446)
0.2150" 0.1802*
*
PIN*Amb (0.0991) (0.0907)
. 0.0124"** 0.0075*
(0.0036) (0.0032)
0.1127"*
L.Frequency1.96 (0.0084)
0.1529"
L.Frequency2.33 (0.0093)
2.3535" 1.4822"
L.Return (0.1729) (0.1487)
| Sioma 44.1556™ 30.4025*
Slg (1.9324) (1.7190)
L Lew -0.0932"" -0.0571"
: (0.0311) (0.0245)
-0.0566"" -0.0359""
LBM (0.0113) (0.0096)
-2.1583" -1.7550***
LROA (0.3650) (0.2981)
L Size 000" orss)
: (0.0230) (0.0195)
L.Turnover 047557 py
. (0.0322) (0.0270)
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L Opacity 0.0325 0.0265

(0.0055) (0.0045)
- 0.7312" 0.5366"
LES (0.0821) (0.0765)

A7V ] 5 R Yes Yes

H 4[] 52 RvE Yes Yes
FEAKL 108548 108548
R? 0.7533 0.7494

e R"H, TR RS WIBE AT R B R IAR AR, xR RIROR M TR R EAE10%.

5% 1% EFEKT T RF.

W 5 Pon, T HABRRAHL T, MEZ SR PIN MG TH R Ea i
FE 1% EE KT TR ZENIE. IS R R SCRISHIES R 2 A SCER R R HE T
il 1t i AR PAESE .

FaR 5 fos, R 7 HAARRAEL T, FEL58E PIN 540 E 4 Amb
[F22 BT PIN*Amb IRl T REOITE 5% BEKT FRENIE. PG T2
RARRH: A E k5 BT A B AN AR Bt 2 R R 2 25 IEAH O, RIANEA 52 PEAE I A5
SEANKIRR N BB i 2 K R o LA I 1) AR TSR RONE - e T v RO AN A S8 PR, BT £ B AN
RS P i 28 BR RO SNt 280K o FR A BRI 1 BT A5 2 AN XA X IBE A B Bk (R s M L )
e A DAE SE T /7 SCHRR A Bl 5t F) il 2.

. RSB EBORE K

AR SCHET AN E PRI, AP AR SR A6 3 S 4E P R Ge 5 SR 7L 7 i =
EAKIFRAN i 2k [ 158 R, FFAS H 2518 - BT (5 B AN BN AN BBk 2 A 1E R 20
JBC T P AR BRI RR IR BE vy, Bt % R AR FE 2B, HLM A 1E 1) 1 52 i 2 B AN o2
K2R DNITTR N

ASCE S A BT 0T AR SR A T TS SO S5 4 (Y B ARE A, SRAE T AR 5N T
AHE N, H1 A3 DA E Y RO A 5 SR 5 1 BT A5 S AN FRFH R 28 2k 2 1) ) 5K R
HBETIA BRI PASar: (1D) TS AR e i Bk A LA B, e
FRAXSIRIFEEE R, AN B R IORE B R (2) A VE R AT ORI, e A 1
AN RE RO, T AT S AN X OS2 5k 14 52 it 2 B0 o TP A i i 79 (R B A I R
BT AR E AR E N, PIBT  E S 5 E SR T A E R A S, T
FE BT A Sy PSP 2 el SRR B 25 455 RTS8 S i sl P ™ AN S s oL h, — 4
G AL {5 B IRBI 2 SR T BRE S A B B2 ks HLBCT i3 B PR R By, A7
T FAA 15 2T BN T Bk s B A 5% I ) 2t oK s T EL BT v AN E VB, 52 5
TR ANEEZS 5RWZ S, Rl Bl 8258 Hiiahtt, TR BiiE B AR B
e S RN A R R S PN

AR L A T4 2010 4F 7 H 2 2015 4F 12 H MR 2E S keA, it T
A BRI AE R AR, 1T ER WS R ASRIFEEE, I LRSS 5 MR SHIE A
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