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CAR; ;= 7, +1B_OR(> pt(90%)); , + v, B_ OR(> mean), , (7)
+v3B_ OR(< mean), ; +~,B- OR(< pt(10%)), ; + ;5 OR(> pt(90%)); ,
+v.5_ OR(> mean)m +7,8_ OR(< mean)jjt +v5_ OR(< pt(10% ))i-,t

79X +A4,+ B+ €it

A7 CAR, ;o A A ARAY ] JbedE BT w AMgEAd A
A 7 S FA HAY FelEolth viPHAR A FAE Wi SR
H&(B_OR, )Y W% 379 H&(S OR,,)S 1 A= mg 49 10%
(pt(90%)), B3 O’ > mean), Bt o3} HFY 109 ©)’H < mean), L83 F3}] 10%
(pt(10%)) 0.5 Z}7} 834 o]},

oleh @e TRG Beke] Zzawl wie) Adia, 5 2] Agiaisl viare] Al
AAEF AAYE Bk Ausl A% 5 0 ek wel sy AR} v F
@ AR AR, oo} W SRS A 2989 2

el 588 dFse BE
A Tl W Sole), et A AdA} AT AEE A ek,
ARG f2ld ARG BE fdiel i 9 ST Suhsdel polEe 5
WSkl fe18 A S, S g AelAe] FuA, & AYsle) FRug -

o] &% AR v 4,9 AlFgkel A Add fol/do] M E A Ak

oj¢} e A Foto] ZE Y win] At migt A ko] w9 v
S7VFES Fote] 23 oS dethe Blo] FRIFATHA, oAl o]elgh AAFRF]
A o] 7Fs8HAl = A4, & 2 ZHZ(channe)E 918 F a7} ) o5 $sfA]

= U o]l % E3¥(Order Imbalance, O ,)< F4, o]& o] &3]

Pf
or, = —= (8)
Pi,t
Py, P,
B OI, = 5 P . S.0L,= 5 p ®)-1
-4t -4t

= AR(E7F SAIE7E AR O] i +)
st A Qi 7HLimit Order, P?,) tiH] oA ZA7H pe, el o8l AtEHT) E3t 3
g T g wi(Bon,) B vWE FiEe Ed¥(Ss on,) A wF AFFEL
(B_p?)SF vl AZFE7HS Py ) tH] d3AZA7H P, )0l o8 249
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ool HHAgAS Ezle] Tz wju] A
o

B OR( " —7"7%) = 6, +6,B_0I(> 20%),, + 6,B_0I(> 10% ), 9)

+83B_OI(> 0%), , + 6,B-OI(< 0%), , +6; X, , + A; + B, + €,

S OR( M —717%) =0, +0,5 OI(< 20%), , + 0,5 OI(< 10%),, (10)

+ 058 01(< 0%), , + 0,5 01> 0%), , +0;X,, + A, + B, + ¢,

A A Q)-10M FAsAG AFAATH P )l I AR THBoPY,), =
W (B_or,)0 EvtdS 1 Akdl weh o3 A7 el viste] 20% o = FEe
Vel 19 gulE FosH(B oI1(> 20%),,), B OI(>10%),,, B OI
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(= 1] 7IzX%= d3
PA AL o WFE] V2R dFL FFEATIHE vt 2 1080 E g,
AaA
T B AEFAWIIL
W A A EwEAR | A B wEas
F7HL) 1373621 © 50,072 | 139020 | 70482 = 50,075 | 138670
Ao 1373621 | 721,352 | 7202233 | 70482 | 742909 | 7,562,106
T E(%) 1,373,511 0.91 69.91 70,478 1.06 69.68
A 71E e (k) 1,373,621 | 1,976,638 i 13,100,000 | 70,432 1,973,967 : 13,000,000
ROE(%) 1,146,464 2.70 142.80 58,835 2.69 143.26
HEHB) 1,361,828 0.81 0.59 69,875 0.81 0.60
FAALL(%) | 1371400 4427 17.02 70366  44.26 17.02
FAXEL(%) | 1373621  10.93 13.98 70,482 10.93 13.99
2232 0] (%) 1,330,978 0.35 0.31 66,663 0.38 0.33
WA N (F7HEA 27
T 3 AEFAW Y
W A L W EFRR | AR w9 EEEd
AT F7HL) 1,347,877 ;50,141 139,247 69,151 50,456 : 140,581
AT A2 7H) 1,347,877 ;49,891 139,144 69,151 49,859 : 139,164
AF Ao gAAZHY) | 1347877 49,716 139,119 | 69151 49670 = 139,130
A =z oo w%k(é 1482651 117,256 = 582,109 | 76,095 137,286 = 757,018
A Aol AWBF) | 1482651 4,934 55274 | 76095 7,721 | 78641
R H|Ake] A (S 1,482,651 : 112,322 : 562,336 76,095 129,566 : 722,641
A rwoe) min) FEHE) | 1,482,651 ¢ 432,258 | 1,801,777 | 76,095 | 460,686 | 1,814,109
A Ak} Al FEFF) | 1482651 ¢ 12,194 | 105,995 76,095 19,588 | 153,121
A wAke] AR FEBF)| 1482651 420,064 1768711 | 76,095 = 441,098 1748826
AF Tead) v FEKF)| 1482651 12,992 | 94409 | 76095 17,172 | 121,969
AF At Ad) FRHF) | 1482651 341 3812 | 76095 | 1366 | 11215
Az vAke] A FEE(F) | 1,482,651 1 12,651 93,325 76,095 15,806 | 115177
T A% = TSNS vk A 1084
e ) AE Apake] Ak viake] AR gHEste] Hw, Fdv vl
R Hke] Aol ¥ @ Zle & o vk AW et Abe] AR BA4,9345)
of Wigte] W71 A7, 72DelM Al F7Fshe, Fede] Agol= v7IdelA °F 7,0005
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A 1A 42 Bollerslev(1986) o] =Rl Z2 15 wju) A =H(6,,)S F7He 4
o 57 }LE*H AZPAEd S UEl= a9t 4 BT SAHeR FonE (+)9
Holi 9tk 53] 4,9 Fto] t ZA AbEH o], WA A (DellAe} 2ol t7]e] 7+
e hE t—1719 FAAFROE —17]9 FrPAEAd o & 4 wEths

S o g Advk el 2RI e ARy FrAREAC vAE 9
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[B 2] Z230% OHOH HEHQL FIMHSY ZHel 24

W2 (1)e] GARCHE RS o] &, 228 vjuj7} FA AP vX]= fonjeh Ja-s AFe 24
7). #3F o2 standard error, * 10% G55, ** 5%, #xx 1% oA 4z BAH 9

(z-value). obs.(Z WA )

Rit
Z}ol z}ol)y =
mzag ol Al Ay Aozl Frg LD S
5 0025 0.026 0026 0032
(0.009)" (0.004)™ (0.003)"" (0.005)™
5 0.047 -0.014 -0.010 -0.022
(0.002) (0.003)" (0.003) (0.002)
0.208 0.173 0.174 0.153
K (0.038) (0.087)" (0.083)" (0.010)™
0578 0.549 0.550 0.627
n (0.006)™* (0.007)™* (0.006)™* (0.002)™*
. 0175 0.166 0.164 0123
(0.004)* (0.009)" (0.008)"" (0.008)™
5 0.021
o (0.008)"
5 -0.007
arbitrage (0.003)"
. 0.036
nonartitrage (0.006)™
o -0.009
e (0.003)™"
o 0.056
nonarbitrage (0006)***
5 -0.003
e (0.003)™
. 0.093
nonarbitrage (0005)***
Obs. 1,370,404 392,414 402,036 262,606
LR 437.13 89.83 92.25 59.52
2 58.50 185.12 104.49 144.15
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o] L2 wjuje} o]& sk AFA] A 2 A AgrE FAA
= frofm|g @EFol ERIFEATHA, ofA|, HA A7 diste] dlS5ekA]
(unexpected structural changes)”} EAs=AE g1 Q71 9l

. AEgAe] wolels e Aziele] fol4o] gug 4 7] wiolt)
thgel el old tig BAAR} YERt ek

A

[2& 1] FHESE0 X 2 HIRY Aol 22X

Ol
A 2471700 1,946 ALl diste] odFshA] K3 F2AQ shunexpected structural
changes)7} £A418l=%2 Chow test®} CUSUM HAAL E3dlo] o] AZ3 Ayql.

ooy

(Recursive residual test)

HSY vs. A 2 F2Y
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2015-04-21 | 20155

& 2016-08-28, ¢ 13-08
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A AA ZA7IRE T 8739 AedAd LS vlEt, 3239 A& wd=
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s 3 I'—|3—| | R

vl A ARe] A el et sh

o 2

= =4 [e)
A3} A= AEFArtridel mg Fd, 5 v
=

2 o ot

o mae 4 109 A%E 7 A7xe] Bt gt
olm|gl, Z3 o+ robust standard error, * 10% 5, #% 5%, sk 1% FaolA] ZHzF £
ol apr (ZEauiu) A, A4, (ZFAAWD), ANAB (MAI AN, S, ,(E7F2=2 8 =]
&), 5, (7199 F5), £, (71942 94, ROE), g,,(AAA 9148, WED, os, (NFFA L), £, (9
A AEE), o), MR (EAA 28E 719 ), os.(F ANA )
AP,
e L g vhg 1083 FEY
ZRag v Ay Ad | ZRad v Zel/mie Ay
0.032 0.091
APT. e
it (0.005) (0.004)
0.008 0.047
ANAB. %
it (0.004) (0.003)
ANAB, 0073 0093
' (0.046) (0.028)
o 0.044 0.036 0.046 0.086
Pit (0.016)" (0.020)™ 0.017)" (0.044)"™
¢ 0.020 0.016 0.020 0.013
o (0.018)™* (0.018)™* (0.019)™* (0.036)"*
= -0.007 -0.003 -0.007 -0.007
ot (0.003)" (0.004) (0.003)™ (0.007)"
5 0.028 0.072 0.032 0.065
o 0.077)* (0.048)™ (0.087) (0.033)"
Os. 0.011 0.015 0.012 0.019
ot (0.008)* 0.010)" (0.009)" (0.022)"
P 0.03 0.009 0.003 0.010
bt (0.011) (0.007)" (0.011) (0.010)"
o ~0.466 -0.119 -0.506 -0.384
(0.392)" (0.407) (0.400)" (0.826)
N F. 716 630 717 552
Obs. 54,201 21,933 53,242 18,153
R? 0.053 0.042 0.081 0.062
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Ay
9k robust standard error, * 10% <,

sl H] =] }(\31—_/’19_]

), S, (7= =nE

s.,.(7199 7tR), ,,(71%4 T4, ROE), 5., (AAA 914, wE, 08,-_1(‘:]]"["“!‘2]"‘?) Fs, ,(&]=5¢]
AdE), U, Mr(F7 23048 78] ), obs(F 7Hxﬂ
APTM AABM ANAB“
0.043 0.050 0.050
wr (0.011) (0.033) (0.011)
A -0.015 -0.235 -0.016
CAR{ 7y (0.005) (0.206) (0.006)
o -0.010 0.010 -0.011
i, T—1
CAR 10 (0.008)" (0.096) (0.009)
5 0.394 0.480 0.390
Pit (0.145)™* (0341 (0.145)™"
. 0.076 0.152 0.081
o (0.168)° (0.301)" (0.163)"
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Abstract

A Study on the Probability of Price Manipulation from
Program Trading in Stock Market

Jong-Hee Kim*

By focusing on the program trade such as the index arbitrage and non
arbitrage for the 1,946 trading days between 2014 and 2020 in 801 types, this
paper analyzes the possibility of price manipulation from trader’s price predicta-
bility.

The following four conclusions are used the results of its empirical analysis.

Firstly, there is a significant positive relationship between simultaneous bids &
offers and order price shock. More specifically, non arbitrage traders have an
intention to raise the expected closing price at the close. Secondly, non arbitrage
traders show he ability of price predictability from the significant positive
relationship between accumulated abnormal return and limit orders in the last 10
minute of the closing market. Thirdly, both of arbitrage and non arbitrage
traders have an intention to submit the best possible limit order to make the
stock price to their own advantage. The arbitrage traders show the possibility of
price manipulation from submitting a large scale of selling limit order, whereas
non arbitrage traders show such a tendency from submitting a large scale of
purchasing limit order in expiration day. Finally, the arbitrage traders show a
significant increase in distinctly low priced limit sale orders, whereas non
arbitrage traders show a significant increase in distinctly high priced limit
purchase orders in expiration days. And both of limit orders are concentrated in

the last 10 minutes of the closing market.

* Professor, Economics College of Commerce, Jeonbuk National University,
e-mail: jonghkb@jbnu.ac kr
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