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20 Al A 1398 176 118 343 0.195
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Tab. 3 NOC Events and Contemporaneous and Future Price Impacts

(D 2 (3) 4 (5) (6)
Panel A #ifft AR A R
NOC #fF —0.001 9" " —0.002 2" " —0.002 3" """ —0.0032" """ —0.002 4" " —0.0037" "
(—28.07) (—16.15) (—22.74) (—13.91) (—10.21) (—5.91)
pURIIRTER 12 352 5676 12 353 5675 2 246 1032
R? 0.152 0.160 0.208 0.199 0.285 0.270

Panel B # it B A8 &0 P

NOC #ff —o0.000 1" "~ —0.000 1" "~ —0.0001° "~ —0.000 2" " —0.000 1" "~ —0.0002" "
(—28.81) (—16.09) (—24.13) (—14.35) (—11.04) (—5.98)
RURIIETER 12 352 5676 12 353 5675 2 246 1032
R? 0.131 0.142 0.194 0.186 0.315 0.280

Panel C.#%f# B7 & 4 Range

NOC #f —o0.0022" "~ —0.0025" "~ —0.0030" "~ —0.004 1777 —0.002 8" "~ —0.004 77"
(—23.25) (—16.85) (—24.17) (—14.80) (—11.80) (—8.09)
pURUIRTER 12 353 5676 12 353 5676 2 246 1032
R? 0.230 0.277 0.309 0.300 0.312 0.366

Panel D # fift B¢ 748t  FuturePI30

NOC#H M —o0.0002" " —0.000 2" " —0.000 2" " —0.000 3" " —0.000 2" " —0.000 3" """
(—9.41) (—5.97) (—10.50) (—6.89) (—4.75) (—4.85)
L0 A 10 604 4 880 10 644 4871 1908 896
R? 0.034 0.040 0.054 0.056 0.053 0.149
Xif 21 R E O YR O -3 e R AE SRR = LS M K e
4k NOC #& 1 4 NOC # 1 VC Bt 4 11 VLB
Jis A 20 60 20 60 20 60
P 1 A2 it Y Y Y Y Y Y
, Y Y Y Y Y Y
8, Y Y Y Y Y Y
9, Y Y Y Y Y Y

HAE SN ¢ Gt A B Log (RS S 2B A L ST BNl = = L7 L AR AE 1%.5 %0 .10 % K F I
W, T E.

25 NOCEHMITERISELREN

MG H3, QiR NOC 34 - 87 38 BUAHCK , 1 A2 B A R B 38 2 AU, FEAE 9 P 8E 1T B30 285 44 0 AN AY
07 2% 30 Ry 138 ik S R R A% & 55 4k, 148 N7 AF 75 28 B A )2 T S 0 AR ) K S AT DG M L O DX T e e
AT AT 53 3 S 5w Z B,

SRR 86K — T L AR SCHE A NOC i F 5 2228006 B8 5 110 1T 8 4% D i I 2 43 i 48 Ak 3% 4 R W NOC %
F B KnapOFC 4 0.554 0, 5 T4 28X f 7 1 5 H DT B85 55 B o (Coverage) 0.614 0, 175 T2 X 4, )i
B NOC i 1B SE 2 UL FUAFFE T 3% 2B 8 . 5 BE R B, NOC #1958 43 A F- i (Residual Imbalance) {2 K
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0.102 0, B AL T 45 2% B 11, e W 40 T AL VC I J 3K 32 300 4 s 19 )y 1) 1k e 55 L o B 4 1) B 52 P 5
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Tab. 4 Matching quality decomposition for NOC and control windows

% KnapOFC Coverage Residual Imbalance Time Gap/s Price Gap/tick

NOC # 1 0.554 0 0.614 0 0.102 0 11.38 0.387 0
R 0.385 0 0.544 0 0.450 0 10.46 0.731 0
e = 32 dE NOC # | 0.328 0 0.495 0 0.512 0 8.84 0.661 0
2 KR A VE T 1 H 0.356 0 0.514 0 0.465 0 7.94 0.753 0
e i 1l Ak & B 0.186 0 0.312 0 0.662 0 7.72 0.343 0
1o R R S T 0.193 0 0.268 0 0.728 0 10.46 0.793 0
RiliFahdo 0.334 0 0.472 0 0.429 0 4.36 0.587 0
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Wash-trading risk, volume informativeness, and price discovery:

evidence from high-frequency data in China's A-Share market

Yao Yuan

(Business School, Henan University, Kaifeng 475004, China)

Abstract: Using tick-by-tick high-frequency data from China's A-share market, this paper constructs a knapsack-based
order-flow closure measure, KnapOFC, and develops a two-stage framework to identify suspicious order-flow windows that
simultaneously exhibit abnormal trading activity, high buy-sell order matching, and weakened price discovery, referring to as
NOC events. These events are used to capture indirect market-level traces of false-trading risk in publicly observable high-fre-
quency data. The main findings are as follows. First, NOC windows exist in the A-share market with a low but stable occur-
rence rate, and are relatively more active on the STAR Market and ChiNext. Second, compared with placebo windows, high-
volume non-NOC windows, and volume-burst-matched windows, NOC windows exhibit significantly lower future 30 min price
impact and lower short-term realized volatility after the event, suggesting that abnormal trading volume does not carry informa-
tion content commensurate with its trading scale. Third, at the order level, NOC windows display higher KnapOFC, broader
matching coverage, and lower residual imbalance, and are clearly distinguishable from traditional abnormal trading patterns
such as high cancellation, order imbalance, and end-of-day price movements. From the perspective of trading-volume informa-
tion content and price discovery, this paper provides market-side evidence for the indirect detection of false-trading risk using
high-frequency data, and offers an operational indicator for incorporating order-level matching structures into abnormal trading
surveillance.

Keywords: wash-trading risk; volume informativeness; price discovery; knapsack-based order-flow closure; trade-by-

trade high-frequency data
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Fig.S1 Logic diagram of KnapOFC indicator construction
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Tab. A1 Baseline parameter settings for KnapOFC computation
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Tab.A2 Execution-level data

RS BT J7 1) I %) ks /70 B/ % EVER
b, SEA 10:15:05 10.00 500 5
b, SEA 10:15:40 10.01 200 2
b, SEA 10:15:50 10.08 300 3
Sy it} 10:15:10 10.00 300 3
5, S 10:15:20 10.01 200 2
s i 10:15:35 9.99 200 2

#l TN ESHEA BN VB)=1 000 B, Esh32H A8 H VS) =700 K. HF A A & A4 78 [/ —
1 min®d H P B )29 SO 2 s {HSE A RS b, BB 10.08 JC . 5 B4 32 Hh s (9 4 22 it e, =0.03, A
WA HE A L A A
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xSl NOCEHEELHMKEFE
Tab. S1 NOC events and volatility

(@Y (2) 3 €Y (5 (6)

Panel A ¥ @255 RV

% % % * % %

NOC F# —o0.001 9" "~ —0.002 4" —0.002 5" —0.004 177" —0.001 9 —0.003 1
(—14.39) (—9.75) (—15.75) (—11.61) (—8.49) (—4.23)
RURIIRIED 12 352 5676 12 350 5676 2 245 1032
R? 0.085 0.093 0.156 0.144 0.127 0.100
Panel B: # it Fe st RV
NOC #HffF —0.0029" " —0.003 8" " —0.0037"° """ —0.006 4" "7 —0.0027"°"" —0.004 17"
(—15.88) (—9.80) (—16.39) (—12.94) (—8.34) (—4.77)
pURIRTER 12 352 5676 12 350 5676 2 245 1032
R? 0.105 0.105 0.163 0.168 0.126 0.117

Panel C.#fif B8 5 RV

NOC #f —0.0037" " —0.004 7" —0.004 6" " —0.007 5" " —0.0030" """ —0.004 5" "
(—15.95) (—9.69) (—16.96) (—12.15) (—8.0D) (—4.54)
pURIRTER 12 352 5676 12 350 5676 2 245 1032
R? 0.105 0.098 0.156 0.169 0.120 0.118
Xf MR AR RN 3 g A e 3 g s R AE Kk R JRAE KRR
3k NOC & 1 4k NOC % 1 VE it i VERC i H
Pi s g A 20 60 20 60 20 60
2 1l A5 S Y Y Y Y Y Y
”, Y Y Y Y Y Y
8, Y Y Y Y Y Y
0, Y Y Y Y Y Y

T 0 A BIERTE 126520, 106K L B R

xS2 AEBEERELR
Tab. S2 The summary table of different

w Bl fife B AR NOC F £t il .

20 FuturePI30 —0.000 092 & —0.000 070 ¥ 1% e
20 RV5 —0.001 783 & —0.001 294 ¥ 1% e E
20 RVI15 —0.002 683 & —0.001 948 ¥r1%
20 RV30 —0.003 075 & —0.002 331 SRS TS
60 FuturePI30 —0.000 154 & —0.000 113 ¥y 1% E
60 RV5 —0.002 542 & —0.001 890 ¥y 1%
60 RV15 —0.003 466 & —0.002 874 ¥ 1% E

60 RV30 —0.004 065 % —0.003 407 1Y% E




£S3 SEEBROEEFER

Tab. S3 Main regression results of different samples

w S 19 1] FuturePI30 RV® RVUD RVGO
20 2025—09 & 2025—12 —0.000 093" "~ —0.001 475" " " —0.002 311" "~ —0.002 814" "~
20 2026—01 Z 2026 —04 —0.000 075" "~ —0.001 501" "~ —0.002 233" "~ —0.002 638" "~
60 2025—09 & 2025—12 —0.000 141" "~ —0.002 337" " " —0.003 357" "7 —0.003 996" "~
60 2026—01 & 2026 —04 —0.000 086" "~ —0.002 189" "~ —0.003 247" "~ —0.003 7717 "
FS4 WMBEREFEEER
Tab. S4 Main regression results of different stocks

w MR P g 4k RE ¢ Gt e E M

20 BHA 0.000 614 2.90 e

20 Al AR 0.000 638 4.43 A

60 BHAR 0.000 281 1.94 *

60 Al AR 0.000 096 1.02 NGRS




