23 1

Vol. 23 No. 1

2020 1 JOURNAL OF MANAGEMENT SCIENCES IN CHINA Jan. 2020

@®
PIN
( 611731)
EKOP . VPIN VWPIN
VWPIN EKOP VPIN
VWPIN
(PIN) ; VWPIN; ; ;
: F830.91 A : 1007 —9807(2020) 01 —0033 - 14
0 EKOP )
EKOP
: Easley . Kiefer. .
0’ Hara . Paperman( EKOP) 1996 16-21
( probability of informed trading ~ FKOP n-u
PIN)
’ . Easley z EKOP
( informed PIN Fama—
trader) French 2 PIN
. EKOP PIN
( )
( )
( 27-29 PIN
).
3-10 20 a
e Easley Fama-¥rench
’ VPIN
@ 12017 -04 -21; £ 2019 —02 —27.

(71873022; 71501018) ;

“«

”

(1977—) . Email: lip@ uestc. edu. cn



34— 2020 1
VWPIN
PIN
VPIN
PIN . VWPIN
. EKOP
VPIN
VWPIN 1
VWPIN EKOP VPIN ;
Fama-¥'rench
1.1 EKOP VPIN
PIN( EKOP ) \VPIN.VWPIN
Easley.Kiefer.O’ Hara ~ Paperman 1996
2012 A s
EKOP PIN .
( )
a 0.
PIN  VPIN p&
VWPIN : EKOP
PIN.VPIN VWPIN ( )
VWPIN
PIN = — % (1)
ou + 2
—VWPIN EKOP PIN
VPIN ( 60 ) (B)
(EKOP ) (VPIN ) (S)
( EKOP
) VWPIN EKOP
VPIN ‘ PIN
VWPIN
EKOP
VWPIN
EKOP VPIN
: Easley
( volume bucket)
( ) VWPIN ( volume-time)

( clock—ime)

( volume-—

synchronized probability of informed trading VPIN)



1 PIN — 35 —
ey - o _E |V - VP EKOP VPIN
B op +2e - Vv
" , (2)
No1vi-vii
= EKOP
nV
S B
ViV : VPIN
%
EKOP VPIN VPIN VWPIN
Easley ~” EKOP
VPIN VPIN VWPIN
( flow toxicity)
2
VPIN
2.1
1.2 VWPIN A
Easley *
( ) 30
VPIN
VPIN . 25
276
VPIN ( CSMAR) ( RESSET) .
(w) 2015 . 2015
( volume-weighted probability of informed 2015 6 12 2015 7 8
trading VWPIN) 5178 3 421 8
" S, -BI 2 850 8
- o i S S
VWPIN = s~ XV S B (3)
S, B, i
w;
VWPIN 2015 A
EKOP ST .
VPIN ( ) 5% ( )



1

5% 371
EKOP PIN
4 h
48 : EKOP
VWPIN (
Smin) ; VPIN
).
EKOP VPIN
VWPIN
1 2012

2.2

1

2012

Table 1 Summary statistics of sample stocks from Shenzhen stock exchange in 2012

( ) (

5.37 80 100 2 283 951

5.84 79 000 1 843 621 =
6.24 285 000 5 349 794

4.79 286 000 4 609 053 .
8.42 4 060 000 19 670 782

8.32 2 710 000 15 308 642 .
4. 81 84 000 2 065 844

4. 04 76 100 1 798 354 »
7.75 298 000 2 761 317

7.47 173 000 2 555 556 »
6. 44 694 000 10 082 305

6.52 459 000 6419 753 »
17.05 68 296 665 016

14.32 54 769 490 839 ”
17. 04 90 897 1 330 367

13.77 68 550 967 381 2
14.26 126 025 3 271 380

12.79 98 029 2 198 062 2

2 EKOP
o'
0.41 28.23  46.50
. 6 &
0.57.0.60.0.59 0.50
3
JTR
Smin

PIN



1 e PIN — 37 —
( EKOP ) . VPIN. VWPIN 0.34.
0.53.0.43
1 A
. VPIN VWPIN
EKOP PIN
EKOP
VPIN
VWPIN 2.3
2 2015 A
VWPIN  PIN  VPIN
VWPIN PIN
5 EKOP VPIN VWPIN
Table 2 Parameter estimates of EKOP model
0. 41 0.35 0.36
@ 0. 41 0.35 0.35
0.16 0.13 0.13
0.57 0. 60 0.59
8 0.58 0. 62 0. 61
0.23 0.24 0.24
28.23 11.95 10. 89
w 17.08 7.89 6.78 « ”
28.05 11.86 11.75
46. 50 30. 81 28.07
& 46. 94 21.94 19.51
28.76 23.84 34. 41 VWPIN
3 3 2015
Table 3 Estimated results of PINs
(2015 6 15 ~2015 6 Smin
0.31 0.30 0. 34 VWPIN ( VWPIN 3
PIN 0.30 0.32 0.33 VWPIN
0.10 0.11 0.09
0.48 0. 49 0.53 VWPIN
VPIN 0. 47 0.48 0.52
.2015 6 15  ~2015 19
0.13 0. 14 0.14
0. 40 0. 41 0.43 VWPIN
VWPIN 0.39 0. 40 0.43 VWPIN
0.12 0.10 0.12




— 38 — 2020

()

( a) Main board market

e AR -==-PIN - VPIN —— VWPIN

(b)

('b) Small and medium-sized enterprise board market

s BRAEEL - PIN VPIN = VWPIN

(¢) Growth enterprise board market

1 2012 A

Fig. 1 The trend of informed trading probability of Shenzhen A-share stocks of 2012
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Table 4 Variables definition and description
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Table 5 Summary statistics of variables
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Table 9 Regression results of small and medium-sized enterprise
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Table 10 Regression results of growth enterprise board (276 stocks)

1 2 3 4
— 0.216%% |— 0.587***|- 0.644***|= 0.507 ***
Const
(0. 04) (0. 00) (0. 00) (0. 00)
0.016 0.017 0.018 0.017
Beta
(0.51) (0. 47) (0. 44) (0. 47)
au — 0.076™**|= 0.0627**|— 0.062***|- 0.068 ***
(0. 00) (0. 00) (0.01) (0. 00)
0.008* | 0.019*** | 0.020*** | 0.017 ***
In( Size)
(0. 09) (0.01) (0. 00) (0.01)
0.0147*% | 0.029*** | 0.032*** | 0.027***
In( Tov)
(0.01) (0. 00) (0. 00) (0.01)
0.255***
PIN
(0. 00)
0. 122 %**
VPIN
(0. 00)
0.141**
VWPIN
(0.03)
p R 1%5%+10%
11
VWPIN
3.3.2
( clock4ime) ( volume—
time) 48
48
PIN.VPIN VWPIN.
48 PIN  VPIN

Easley



1 E— PIN — 43 —
11
Table 11 Regression results of grouped subsamples
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Table 12 Estimated results of VWPIN under different time windows
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Probability of informed trading and risk pricing. A comparative study on
different PIN measures

LI Ping TANG Huai-lin WANG Zhang-qi ZENG Yong

School of Management and Economics University of Electronic Science and Technology of China Chengdu

611731 China

Abstract: This paper adopts an EKOP model VPIN model and VWPIN model to measure the probability of
informed trading ( PIN) in China’s stock market and empirically examines the effect of PIN factors on asset
pricing. Tt is found that the volume-weighted probability of informed trading ( VWPIN) model based on clock—
time developed in this paper combines the advantages of both classical PIN model and VPIN model. Mean—
while the VWPIN modelcan conveniently estimate the information asymmetry over any time window during a
trading day. Furthermore the empirical results of the asset pricing suggest that PIN factor estimated by the
VWPIN model is significantly and positively correlated with stock returns after controlling other pricing factors
which is consistent with the theoretical implications.

Key words: probability of informed trading ( PIN) ; volume-weighted probability of informed trading ( VW-

PIN) ; asset pricing; market microstructure; information asymmetry



