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Table 1 Descriptive statistics of 5 sample stocks
A
(%) 50.65 51.52 49.81 51.87 50.11
(%) 49.35 48.48 50.19 48.13 49.89
2 643.45 2587.41 2 342.00 2 740. 89 2554.82
1338.86 1332.96 1166.51 1421.71 1280.23
1 304.59 1254. 44 1175.49 1319.18 1274.58
10.09 9.95 8. 84 9.87 9.23
70 445.97 57 743.72 20 291. 19 52 514.43 31 572.43
948 999 926 292 786 913 983 979 919 734
1 2.2
EKOP _ PIN DY _ APIN-PSOS
0 NV_APIN-PSOS
A
1 000 1 000
2 EKOP_PIN
Table 2 Results of the EKOP_PIN model
A
N 1 228. 084 *** 609. 292 *** 985. 976 *** 1 259. 569 *** 1 145. 148 ***
(0. 499) (0.491) (0.458) (1.034) (0.499)
AL 1 119. 700 *** 1 246. 046 *** 1102.285*** 1 247.200 %% 1 165. 574 ***
(0.503) (0. 439) (0.437) (1.028) (0.514)
s 342, 622 %7 752. 175 *%* 364.510*** 261. 287 *** 307. 433 %
(0.772) (0.653) (0.817) (0. 906) (0.798)
0, 0.903 *** 0.981*** 0. 689 *** 0. 897 *** 0. 800 ***
(0.014) (0.008) (0.030) (0.018) (0.023)
0 0. 634 *** 0. 007 ** 0.283*** 0. 309 *** 0. 501 ***
(0.028) (0.003) (0.034) (0.026) (0.030)
Ty 0. 097 0.019 0.311 0.103 0. 200
T 0. 330 0.974 0. 494 0. 620 0.399
Ty 0.573 0. 007 0.195 0.278 0. 401
PIN 0.116 0.285 0.107 0.086 0.096
AIC 26 727.288 24 605.810 32 275.051 13 274. 859 30 879. 687
SBC 26 730. 063 24 608. 580 32 277.683 13 277.635 30 882. 469

*k

Kk K

10% 5% 1%




— 76 — 2015 6
3 DY_APIN-PSOS
Table 3 Results of the DY_APIN-PSOS model
A
6, 0.567*** 0.770*** 0.796 *** 0. 240 *** 0.786***
(0. 049) (0. 034) (0.851) (1.765) (1.076)
6, 0. 500 *** 0.089** 0.561*** 0.375*** 0. 350 ***
(0. 038) (0. 039) (0.978) (1.661) (1.073)
6, 0.339*** 0. 898 *** 0. 802 *** 0. 480 *** 0.796 ***
(0. 046) (0.023) (1.285) (2.790) (1.399)
A 1 141.172%%* 574.577 % 697. 035 *** 1 178.880%** 984. 898 ***
(0. 832) (1.058) (1.359) (3.429) (1.791)
AL 1 114. 401 *** 979. 881 *** 779. 256 *** 1 169. 476*** 967. 879 ***
(0.780) (1.246) (1.024) (2.329) (1.277)
5, 379. 821 *** 365. 473 % 325.985%** 450. 102 *** 338.308 ***
(1.655) (1.326) (1.158) (2.302) (1.391)
5., 460. 270 *** 1 001. 175 *** 256.001 *** 439,362 *** 261. 495 ***
(2.071) (4.971) (0.024) (0.037) (0.023)
A, 207. 559 *** 561. 744 %% 422, 4837 229. 477 *** 170. 595 ***
(1.642) (1.411) (0.031) (0.045) (0. 029)
A 215.935*"* 310. 171 *** 339.9147** 171. 898 *** 269. 103 ***
(1.792) (1.422) (0.023) (0. 050) (0. 026)
Ty 0.433 0.230 0.204 0. 760 0.214
Tp 0.284 0. 068 0. 446 0.090 0.275
T 0.284 0. 701 0. 350 0. 150 0.511
APIN 0.090 0.122 0.099 0.040 0.096
PSOS 0.054 0.294 0.264 0.073 0.137
AIC 23 681. 649 20 976.947 25 064.008 15 949.552 22 107.532
SBC 23 686. 645 20 981.932 25 068.745 15 954.547 22 112.539
T e 10% 5% 1%
2 3 EKOP_PIN DY_AP-
IN-PSOS EKOP_PIN EKOP_PIN
DY_APIN-PSOS 5% EKOP_PIN
. EKOP_PIN 5
PIN DY_APIN-PSOS APIN DY_APIN-PSOS
Duarte  Young 0 0.339 -0.898
PIN APIN PIN PSOS 0. 054 -
0.294. DY_APIN-PSOS
EKOP_PIN
EKOP_PIN EKOP_PIN
DY _
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Table 4 Results of the NV_APIN-PSOS model
A
N 1 202. 660 *** 524.250*** 934. 068 *** 1261, 417 *** 1 081. 780 ***
(0.719) (0.779) (0. 490) (1.574) (0.722)
. 1 188.386*** 1 200. 221 *** 1 056. 260 *** 1243.5177** 1 159.901 ***
(0.694) (0.520) (0. 546) (1.243) (0.654)
5, 313.734*%* 820. 600 *** 360. 380 *** 276. 871" 318. 396 ***
(1.627) (0. 960) (1.107) (2.145) (1.369)
5 ) 311.433*** 768. 014 *** 243,506 *** 256. 730 *** 277. 528 ***
(1.563) (3.522) (1.170) (2.691) (1.385)
A 259.761 *** 581. 887 *** 354,713 *** 16. 353 *** 272.007 ***
(2.914) (2. 945) (1.810) (2.387) (2.650)
A 86. 412 *** 6.915*** 28. 964 *** 190. 881 *** 38,824 ***
(6. 449) (1. 626) (1.712) (7.980) (2.044)
1.122%** 3.617*** 1. 884 *** 1.540*** 1.738***
s (0.177) (0.404) (0.212) (0.198) (0.176)
0. 147 0.439 3.156*** 0.678** 1. 178 ***
” (0.217) (0.282) (0.378) (0.263) (0.277)
7.195*** 2.458** 5.195*** 7.101 *** 6. 580 ***
" (2. 006) (1.012) (1.330) (1.443) (1.805)
5.334 %% 1.282 3.088 *** 6. 143 7% 4.0327%%*
7 (1.864) (0.914) (1.013) (1.315) (1.428)
0. 742 *** 0.426** 7,184 %% 1.306*** 4,410+
7 (0.287) (0.197) (0. 830) (0.366) (0.419)
AIC 19 664.720 24 057. 699 21 125.807 12 146.920 18 567.519
SBC 19 670. 826 24 063.792 21 131.597 12 153.026 18 573.638
C Rk kR 1%
5  NV_APIN-PSOS Oca
( DY _APIN-PSOS 0.
) - Ty 0.040 -0. 189
EKOP_PIN Ty DY_AP- PSOS,
IN-PSOS Ty Tea  Tpa DY_APIN-PSOS PSOS
0.006 -0.028.
APIN, EKOP-PIN NV_APIN-PSOS
PIN DY _APIN-PSOS APIN
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5 NV_APIN-PSOS
Table 5 Descriptive statistics of main estimated variables by the NV_APIN-PSOS model
A

T Nd
0.134 0.013 0.001 0.102 0.038
0. 391 0. 161 1. 000 0. 408 0.909
0. 195 0.032 0. 281 0.199 0. 185
0.030 0.014 0. 266 0. 065 0. 095

T Gd
0.027 0. 000 0. 000 0.011 0.017
0.791 0. 855 0.783 0. 852 0.776
0.415 0.539 0.352 0.410 0.428
0. 193 0.179 0. 181 0.176 0. 183

T Bd
0.170 0. 130 0. 000 0. 130 0. 083
0. 841 0.954 0.920 0. 883 0.938
0.472 0.448 0. 447 0.474 0.474
0.161 0.178 0.210 0. 153 0. 187

Oca
0. 000 0. 000 0. 000 0. 000 0. 000
0.674 0. 526 1. 000 0. 668 0.999
0. 053 0. 040 0. 189 0. 082 0. 150
0.117 0. 094 0.327 0. 153 0. 285

APIN,
0. 084 0.111 0. 000 0.072 0.023
0.112 0.319 0. 185 0. 095 0.118
0. 105 0.309 0. 104 0. 085 0. 105
0. 003 0.014 0.033 0. 005 0. 007
PS0S,
0. 000 0. 000 0. 000 0. 000 0. 000
0. 085 0.132 0. 146 0.048 0.110
0. 007 0.011 0.028 0. 006 0.017
0.015 0. 026 0. 049 0.011 0.032
2.3 APIN.PSOS 2/3 0
1/3 0.
1 NV_APIN-PSOS 2 NV_APIN-PSOS
APIN PSOS
1 2 APIN
0.1 2/3 PIN
0.5 1/3 . PSOS
0.2 . 0 2/3 PSOS 0
(o~ Tex T cp) 1/3 0.
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Table 6 Results of panel regression
10 min 10 min
VAPIN ~0.000 4 ( -2.05) ~0.001 5 ( —12.96) ~0.001 2 (- 14.26)
VAPIN2 ~0.000 6 (-1.16) 0.000 4 (7.9) 0.000 1 (3.03)
VoL 0.001 2 (1.35) 0.001 5 (2.92) 0. 000 4 (0.8)

1 2
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Table 7 T test of the weekly pattern of the information risk

1.13 -0.39 -0.38 -0.22 0.97
(%)

0.16 0.61 0.68 0.79 0.31
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( )
NV_APIN-PSOS DY_
APIN-PSOS .
NV _APIN-PSOS



— 82 — 2015 6

10

11

12

13

15

16
17

18
19

20

21

Easley D Kiefer NM O’ Hara M. Cream-skimming or profit-sharing? The curious role of purchased order flow J . The
Journal of Finance 1996 51(3): 811 -833.
Easley D Kiefer N M O’ Hara M. The information content of the trading process J . Journal of Empirical Finance 1997
4(2): 159 -186.
Easley D Hvidkjaer S O’ Hara M. Is information risk a determinant of asset returns? J . The Journal of Finance 2002
57(5): 2185 —2221.
Easley D O’ Hara M Paperman J. Financial analysts and information-based trade J . Journal of Financial Markets 1998
1(2): 175 -201.
Brockman P Chung D Y. Informed and uninformed trading in an electronic order-driven environment J . Financial Re—
view 2005 35(2): 125 -146.
Easley D O’ Hara M Saar G. How stock splits affect trading: A microstructure approach J . Journal of Financial and
Quantitative Analysis 2001 36(1): 25 -52.
Easley D O’ Hara M. Information and the cost of capital J . The Journal of Finance 2005 59(4): 1553 -1583.
Vega C. Stock price reaction to public and private information J . Journal of Financial Economics 2006 82(1): 103
-133.
Boehmer E  Grammig J Theissen E. Estimating the probability of informed trading: Does trade misclassification matter?
J . Journal of Financial Markets 2007 10(1): 26 —47.
N — J. 2011 14

(02): 71 -85.

Cai Jinghan Xia Le. Short-sale constrains liquidity and information asymmetry: Evidence from Hong Kong stock market

J . Journal of Management Sciences in China 2011 14(02): 71 —85. (in Chinese)

J. 2011 6: 105 -117.
Qu Wenzhou Xie Yalu Ye Yumei. Information asymmetry and investment-cash flow sensitivity: An empirical research
based on market microstructure theory J . Economic Research Journal 2011 6: 105 —117. (in Chinese)
Aktas N De Bodt E Declerck F et al. The PIN anomaly around M&A announcements J . Journal of Financial Markets
2007 10(2): 169 -191.
Yan Y Zhang S. An improved estimation method and empirical properties of the probability of informed trading J . Jour—
nal of Banking & Finance 2012 36(2): 454 —467.
Fasley D Engle R F O’ Hara M et al. Time-varying arrival rates of informed and uninformed trades J . Journal of Fi-
nancial Econometrics 2008 6(2): 171 —207.
Tay A Ting C Tse Y K et al. Using highHrequency transaction data to estimate the probability of informed trading J .
Journal of Financial Econometrics 2009 7(3): 288 -311.
Duarte ] Young L. Why is PIN priced? J . Journal of Financial Economics 2009 91(2): 119 —138.
Preve D Tse Y K. Estimation of time-varying adjusted probability of informed trading and probability of symmetric order—
flow shock J . Journal of Applied Econometrics 2013 28: 1138 —1152.
Berry T D Howe K M. Public information arrival J . The Journal of Finance 1994 49(4): 1331 —1346.
Mitchell M L. Mulherin J H. The impact of public information on the stock market J . The Journal of Finance 1994 49
(3): 923 -950.
Kalev PS Liu WM Pham P K et al. Public information arrival and volatility of intraday stock returns J . Journal of
Banking & Finance 2004 28(6): 1441 —1467.

Easley D Hvidkjaer S O’ Hara M. Factoring information into returns J . Journal of Financial and Quantitative Analysis



6 : — 83 —

2010 45(2): 293.

22 . : J. 2010 13(10):
8 -20.
Li Guangchuan Liu Shancun Qiu Wanhua. The probability of informed trading in continuous order driven market: A new

method J . Journal of Management Sciences in China 2010 13( 10): 8 —20. ( in Chinese)

Measure of time-varying information risk with symmetric order-flow shock

XIONG Chun-ian' > WANG Chuneng' FANG Zhen-ming’

1. College of Management and Economics Tianjin University Tianjin 300072 China;
2. Tianjin Chengjian University Department of Basic Science  Tianjin 300384 China;
3. Bohai Securities Co. . Ltd Tianjin 300381 China

Abstract: Accurate measure of the risk of stock information is of great significance for asset pricing risk man—
agement and the measure of market performance. To overcome the shortcoming of assuming constant probabil—
ities of the states of news and symmetric orderHlow shock of the model of Duarte and Young we extend the
methodology of Duarte and Young. We model the probabilities of the states of news and the probabilities of
symmetric Order¥Flow shock by using trade volumes. Our method allows both the probabilities of the states of
news and the probabilities of symmetric Order+¥low shock to vary. Our APIN and PSOS estimates can be com—
puted daily as well as over intraday intervals. Then we select some actively traded stocks to do an empirical
research and our model are compared with the model of Duarte and Young. Our empirical results show that our
model provides a better fit for our data and has better explanatory power for spread. At last we do an empiri—
cal research for the inter-day pattern of information risk.

Key words: probability of symmetric orderHlow shock; time-varying risk of stock information; probability of

informed trading; time-varying states of news



