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Delayed Price Discovery under Price Limit System
and Analysis of Trading Patterns
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7HAXEHE (price limits) MZ= A2AIFS| Y H1E 2o &= 2L, o M=
2 olsiM F7te| 7iALHATYo| XHEEM MY EE2M X RSH0| Mall=ls FAE
o Zxfsict £3, Mtz &2 oizhst= 42 HES MFM Y F7I5-AUE AlAILo|
U(+)2] A7 |LUAIE FLUAZEM TEX AIYTIM0| FE2Hoz MEI=(X| oiA| Eot
oloff 2 7= 2007A~2009 37t St=7HeiA(KRX) S| R7EEHAIR| &&E A &
=S toR JHMsIES nafoiM mES M=st ALFERE2(momentum strategy)
o #oE0| EAXCE RSt Y(+)QUXIE ZALIRICE MSIZHE 7|86 St 2| k2
JECE TEsl0 243 Z1t 22 Mg 7|58 202t HEYS MEFS ASFAN

_|_

o AI™z=H=2l&E(market adjusted return)0| EAMSZ Fo[st &4(+)S LIEMICE T2
M A¥D HE 2 SXMote| UM HEE HIsy| 95t Ygs =HE FAEQ
SharpeX|$=-E ZAISH Z1t 4571 OF0| o5zt 1F Hrot K5t Z0tE LIEICt A5}
ot °P°F7F | 718 fF= AIREAC| Z2EnE F= Aldofgh dgkat= Zo| ofu2} JHEY|
°*OI St Ade0Imt JHHEI (¥l DRQINE odnEo] Q7| HEo JHHMEHES st

SEXF=Eo| =olE2 AR Ao o3l SREHOE YME £ = £AUARE 9
E'|°H1P 0|z 7I1ZHM[etEo| 71HALUAMX|A (delayed price discovery)Zntol| ZHst FX}uj

Ho| Znf9|o] 7|31 E MBS =+ UZS AlAkSILL Uct.

2 AHOl0f: 71U AX|A J1AKMEE AIFO|AITEE, EXIEEE SharpeX|
st xR|cH 25 o 2oF Z=: B050700, BO50704

Az3etn gty W (wschoi@skhu.ac kr), FA A, A& 2}
g7 )en Sty 274982 w4 (sthan@kut.ac.kr)
=5 514 2010. 05. 18, =% & 44 2010. 10. 02, =% AA &4L: 2010. 11. 24
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[. AL

£ "dlo](Black Monday) 2kl &&= 19879 w& A4 (New York Stock
Exchange, NYSE)9] A7 th&g o] % A1 PG s3] (market stabilization)
o] dgto g A7l Ho]A (circuit breakers) A=} Al ok, 71 B A
oM & 71EAQ1 A7l Beo]AQl 7HAA & (price limits) Al=E =3 Y&
= X3S B2 opAof FAAIA B of 2} Zhare] HEAGA E8E A Qi
el 7k ¥ & ]?4 ezl B WE Algtet= 7}7:‘1*12‘*;——0‘ 7} 4‘—012

,AA R e FEAZE P92 w7t B A s s A
o Hukeld 77t Al LR voba wf AgAl A 7%3*3«1 S7PF st 8,
H U FAAEA G 771 wWelth olA® 7RIS Alee "1
o] ebg A A nE 8 EEF 1 9ot o] A= Qs|A] Frte] 7tAwATA
(price discovery process)®] A|AHo2ZH Alge] 84 9L FEA0] AdEe
F2p-go] EAghtt,

53], Ag7tE AL videte A5 A=A Aok Qlal 1] A EIL e
71l 3] HHd=A] E5HA| Hof #7442 53k 7F A% (price continuation)
55 S7MAIIA B9 &, F77F Al@7Hlimit price)Q] A%, S Az Lol

1A WG = A] 2 A @Ehﬁrﬁ Azde] A7t Wkdd ZlolH ol2idt &
& F7PL BakEke bRl A5 Y A7t A (gap) e (8ke) A4 T4

17171 8 ZAelth.” o9} 22 l’%-% AZ3 7HAASAE S dE FYE A

2 ol it

[o?

E

>

D) Ag7te 7158 2(t) 9] A2 A5 /Mg dAgGo|d t9e] F7Hclosing price) 7t AL
(t-1) F7HEY dsEED e 245 A4 (t+1)9 Al7Hopen price)7F AL (1) F7HET
g @) she ddoz gojd.

2) 7FAAGE A Lol o) &k AR A Fto] BEF AT EE Lee- Ready—Seguin(1994)
e a9 (1995), George-Hwang(1995), Lee-Chung(1996), W a-ZAA S
(1997), Kim-Rhee(1997), @74 41-74 A -] &A1 (2008) Gl oW, 7FAAgHE <]
& gumaAanzish o2 AeA HEE-974 (2005 TEZEQ U8 %
of 12k 2713 e] ARle] vlgAAd A aztet FE7A 247l s B
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ol JAAAQ] F(+)] A1 SHAAE TQrt'L/\V]EEW FEA APE7H (efficient
market hypothesis : EMH)°o] ¥E4o&
ExAEE g o2 A2y £ @

HAe F7tF & 2AS FAMGEE AA ASFAAZE (momentum
strategy) @ WHHFEAP S (contrarian strategy) &2 TEEHH, FApA L A
B 2S00 #Als 7 gt olF ASTEARd ko7 FA 5] Wk ol
A7 AEHe dFE o8 FAHAFES 9nlstH, Jegadeesh-
Titman(1993)-2 ml= FAAFel A e Eo] =3d 42 wlslstal 9 &o]
S 48 vt A 5\—lzr PAgke AHEste] frel ek 2949 Basisitt,
Rowenhorst(1998) = 8 1270 2413 ol Al&EAd 2Fo
o 9t AHE 7S ;E—fq olgfgt &/do] 1d A= A &5 =
AT}, Moskowitz-Grinblatt(1999)-2 o|&1dt F714-21 52| A& JPHE ©]
AEke] e AAA 98, 719 E, ALl pErIg e 5

39T}, Griffin-Xiuging-Martin(2003)< vl=, f4H 4 "WOP‘
52 0|83l Jegadeesh-Titman(1993)2] WOz A&E
et A3} Algolrlol 7HES Al U A] Z7FEelA ‘IT-/]?S]' F +)-4 Z3r
°jo] Uehttha B asiiict.

SHH gk AR E o] 83 A= 1 E3H(1997)2 Jegadeesh-Titman(1993)<]
W0 2 AlGFEAA ] oS BT AR HRo - 509 FES A3
o w=y g2 2t U o5 A A T A A 8219 =&
Fxz b2 At A34(2000) = 225 Al U o2 Al&GEAR:

H

H

2=
=

m
>
29
1

F
LE
>~

W to
MT 3

F

d

et} wl| ARk ol e BAE B A3 29400S 94T 4 gtk v
seiet. BAA-A3(2000)S A1) WEYE o FESE0E 7Y
Slol 3A FHSNES oG9 FANR 25 g BAPon WEYo] e
e o ASEAE HE9S washi S5U-U92009)% A

SEARY] BRFBRE A5 ES el o} A9 1 B2
AES) SharpeR+E S| 8 A% RIBE AT AUE DU ASFA
Ao §:34E 2A2 o8 (weak-form) EMHE 7128 4 itk A sisich
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UubA o 7 FAl o] ol Fof gt o] 2L 7)7to] A L4E A- e A (d: wE
/7V4, Cay¥l$) & o] &3 7hsslthe F30] #1715 a2 3 tH(Cochrane(2005),

Lettau-Ludvigson(2001)). 3Fx2t o= o= A7} v|el 4 A1 HS iAoz
3= 7AAgko] Qo] dE&7sA A7 TEZE @ A HhE I AlRlo] Eatgl 7
23 FUES BRTAE £ Aot A7 ASEEL F2 57

‘(l)‘

4

BT} 7 F40) 4TS o] §3je] TEZE QB THFL ole] %4 of o] B
| A 5

B

o

eHT Y 1.3%] 23} o] YehiH, o= Fama-French®] 382! =g
ola) A A] Xohe Aol

B AFE 7HEASZe]# Al A T2 (market microstructure) 91 54-&
st F7F o E d S| TFedte A2 B S 2ARIAL ditt o=
A7) A=A]] SHo] 7RI of] ofu gt Fake nR=rE T A
AlTFZ Zobel] 71 d| Sl 2Ag AEAR TSR Y| A9 7= A e
AlEet & F Uth &, & ATl e AlEE 7158 2(t)9] #73=S A9 A
SEAAY] Fol o] BAFCE Fog F(+)MAE AT ol 7t
7FARZEE 7157 A5 HE A5l BAske H(+)el A1 daaAdl 7]zt

rlr
pavs
o
Bl
oy

o] A3kt el skelz) gl = (short-selling) 2] Wivfd ks TA}S
o

Apoje), Al 5] ASEAR gD 2B APIE Fh5t o] ASTAR
2 AFollA = 2007 ~2009d A 2 (KRX) <]

F7ERA A%
EEECREIEPTE
A& 2418 Aol

3) AREE 7153 (1) HgS AES ASFAREY FUE2 tA1HY Tk Y
(t+1) A7} Atol 9] 4221 & (close—to—open return: overnight return) & 32|,

4) £ =7 A48 vjudgke] £x57]e 4E F7F 28 7128k oy, 7E i
A HEA o= AMRg ASFEAA S FAF7]7) 3~ 12/l B2 Al 5L
Agolgta & = gli. o] s AAd T4 ] AAAA FAL=H YT
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2 aze) PYe thest 2ok [JAHE HAAREARS] 59 R S 7]
= B $402 433k [ a70) AL AR e 433t a0k
Aol Al 71%eeha, ASTARRS] £ A PHES FATE, VI E
SR ASTARE g AFENATE 7%t 1 S ANt v
oA B el 28 L WAHS AT 55 ATIA] W AN B}

I ARG EREe] 54 o g

KRXE Al43/d AHmarket maker)©ll €3 De}F=g Ao ofa} APl

A
"zrl'?*“zrll:—"ﬂ A7 (order-driven market) ]Uﬂ ﬂﬂhﬂ@‘ﬂﬁ% AEA

1}
ME} %144 v7P—“4 A17ge] 714 Xﬂ Ei '&;ﬂr 3}?‘1}%01 l
FHEI on, AR} EApEEo] THAAgHES fintkeA] e
} |9 PRS- fiRtsle AR AR
Adle Ag7tlA T AR 4 loBn g of&
ek wj7hx] g 1ol whedo] A AH T}, nhef Aol £
gow 1 APt 12 712E) e AR 7HAA g
7l 2ANA Tl e xivh. 7HAA S mle] G AlgHE =2
= Algtelez #EE A 7ol S40] g 7l &3] He
1=
VARG o] ko] ZEAA R ol nX| = el deiM = e FEE
o2 A =Hu, Al tside S 2ol A8 AHE T tialM =
FAEC] FAlB? 7HAAI S-S Ao FA4Q1 3ol tiaixint AjFe]s] B
T} 2ok, WA 7HAA| g W ko] J I} alF A Y bl @ds] vk
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5) ol tiaixe G4 -d@H-ol&A (2008)ll AHAIs] Gl o] 5.

- 147 -



HYFE8dT 213 M3z

He s AR 2oz #EE T E AR AlAMEEEA (serial

correlation) & L= 3

7ol =2 gvka & 4 Qi) 2e]a vhek A o] E& A oleb 1 ymA

HE = T Tl whdE Aojtt, b 1 ode] ke 1 dde]
]

o83 YA ol4] Rab Hrh. o] F7kol] Tt PR BRA WL B
29l 5ol 8

AALG Fol AAERAAE P IN7IA Et. @3, il mid e 5
Zl9lo] gL Y2 Ak n dzkd Aejride] 213 w3 rtEeld B
2
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=
-
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N

7HY) F9E, A7HY-E7HY) 98, THO)AZHE+1) 98] BF 2%
2R Ent. a8 B2 7FAA R RS B S0 &3 21 e 4=

& Afelo] olE B doFlth. George-Hwang(1995)-2

Stock Exchange, TSE)2] 215l #74-& A5a 714A54 7 A &E Ato]ld

%(+)9] BAF EAE o|AL 7HAATE o3 AYS FAs} i

(=t
oflt
¥
19
T
K
v

~

o] AletE-S A AAS F77F obd 17k high price)$F A7Hlow price) & 7138k
o ATt SR wrhd A7 AljE 715 o F7hs AldP ofd
o HGE A5 7HE AEA o] UERTH o3& ARl ola) AAE T
ARl AAZ} gIA Eoh, Hkebd 4
A el B F = BT
wjzoltt, o] 799 HAS TS 7HAAE S 1 vEe of
Al Z2E G ol 711 Zlojth, 1B R HAFE e T2 5
A &730l Hate] dAFetaat & W= AlgHES 3 ARl 7Rt A7 ofd 71
£ 7IEo® SAstofofrt gt gk, Tt A (sh ekt At dE 7

N

.
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JHARE | T AU AK| B L} B 01F 1S

AA AR Z o] & F ok () A sl 7H (trading interference
hypothesis: Fama(1989), Telser(1989), Lehmann(1989), Kim-Rhee(1997)
5). () 7HAEAA A7 (delayedprice discovery hypothesis: Lee-Ready-
Seguin(1994), George-Hwang(1995), Lee-Chung(1996), Kim-Rhee(1997)
5). (iii) HEAol¥ 7 (volatility spillover hypothesis: Kyle(1988),
Fama(1989), Kuhn-Kurserk-Locke(1991), and Kim-Rhee(1997) %). (iv)
ZH &7 (magnet effect: BF€5(1990), Du-Liu-Rhee(2005), Hsieh-Kim-
Yang(2006) &). ¥ ATollA o] AEFEAAEE o] oA FHERrF o] Az} #
dE 7P AR AT O] 2AE T 9

I AZ % ATYHE

Aol }%E] g+ 20073 ~2009d 3W7F KRXS f7dA 4] At

717 5 AR 3 5, o] AXE S5 9 S
2SS Xﬂﬂ?ﬂ 3W7F < Al7Hopen price)® F7F A E, Addlgo 2 ddA}
A2 Fta v} FEFEE 63471 FEo|w A AT F 747L0ltL 0

710 BmE ¥ 5109487 EEARICEM nf¢-

s
13
>
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(ORI
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=]

, S
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o
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=
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=
(¢]
<
@
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=
E’i/

A 27 g31ef o5 G807 35
& A ool oo HBFPL, 2956, £9FPYE LRI, 2
% 909 $RI2e AR TS ol gelil, 9% gl BRIEE A
F 350219 0|4} 7500l Hlgkolnl, £3% k] ERIIES ARF 350919

6) 7474 = 246%(2007d) +248% (2008) +253% (20099)
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EHI AT HM21A M3z
(EDEEODE IE
719 TR THAAGE AR 15 (F7P1F) i
37t 715 (H) P1-H
gtz 715 (L) P1-L
0 +(P1) ks o AR 4 (U) P1-U
atg7te ofy A%t 5= (D) P1-D
Ad 7 L (N) PI-N
et 715 (H) P2-H
a7t 715 (L) P2-L
=37(P2) Farte oA 35 (U) P2-U
ate7be of At &t (D) P2-D
AL F7he B4 (N) P2-N
37t 715 (H) P3-H
skt 715 (L) P3-L
2gF(P3) Ferbe ofAw 45 (U) P3-U
atg7te ofy ARt st (D) P3-D
AL 27k ¢ (N) P3-N

) @7 (P1): AHEE 7509 Leld, TEF(P2): Ada 3509 ol 7509 dnwt, 24+
(P3): A= 350cﬂ At

vjRtoltt. 1 A3t qigF ek 117K, $3F a2 1990, 235 1
3697119] T2 FET. 23 THAA RS G B
AgE] e 72 PR F 79l A es ERsiion, of 57
-5 ek AARge] g &, T HE 5 e BE TR
7k 7153 A5-(H), ”??}7}—5— oA A *7}011 el dsd 4
7 7]

i
=
7k B

Al

- 150 -



T24RIBkE S| F1AL XA T} 8 0|2 Dafet SRl

HT

s sgus | 29T QA ek kd
B2 | AYRE) | Addzed
P1-H 470 0.63 2,061,724 503.1
P1-L 291 0.39 1,848,983 373.5
P1-U 36,698 49.13 746,387 340.8
P1-D 36,743 49.19 655,823 304.1
P1I-N 5,051 6.76 362,555 160.8
H@=+(P1) 7617 1.027 691,771 3134
P2-H 1,332 1.78 2,825,406 149.8
pP2-L 782 1.05 1,865,483 96.5
p2-U 64,871 86.84 428,209 37.8
pP2-D 68,050 91.10 338,885 30.0
P2-N 13,886 18.59 137,920 12.3
+35(P2) 2,114™ 2.83% 389,292 33.2
P3-H 5,203 6.97 2,229,188 39.5
P3-L 2,205 2.95 2,305,482 31.5
p3-U 111,081 148.70 357,439 8.1
pP3-D 125,093 167.46 327,866 6.5
P3-N 28,181 37.73 228,176 2.8
29F(P3) 7,4087 9.927" 382,001 7.6
(P1-H) + (P2-H) + (P3-H) 7,005 9.38 N/A N/A
(P1-L) + (P2-L) + (P3-L) 3,278 4.39 N/A N/A

F:1) (P~H)+(P*L)
2) F REF

SRR - (7479)
(P1): AHEF 7509191, 538

3) I+

F(P3): A&a 3509 An
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(EDoIAsE o] GRS} AAARE Y §58 1702 5 1549 18L
Fatsint
EEAR B SLHFAE (EDel 71550 k. $4 FNE 158 A
(H)7 SH7HE 7159 ARL(L) S v5ms) B 71977 e] BAglo] wF 4at
A7le] St A sk ek & FHET,0057)7F F share
£, ol B2 Al 2 Ade 20074 19 22
o FHEIASKOSP)7E 1435, 262 EG0m wix]u Az eel 20094 12
9 309e] KOSPI/} 1.682.7TEE 2 o} 17.0%(A8% o 5.7% 4%) 4
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H7] BlA ()97 ARE 22V &5 1 2 oy
ZA1%}. Kim-Rhee(1997)9] Aol = [,

Aelell tA1z el H7ge] re)e 2
E 7P 72 Il das 2= A% = (W) | (+.4), (+.7), (+.0],
(0.+], (0-), (0.0, (- +), (-7), 0= Heaisint. '+ = *&’3 -E3
g, 02 BWd ARE om@t? ke B Al | (  0,+])
< e A5 A& Ao, () | I+, [O,—], [ ] (=01,
(-} s HS A5 e Ao w, {[r‘i,r”zﬂ JI(+.0 [O 0)}= =<l
A= TRt shATE 19 ARkl A, F 9IRS A FellM TS
A [+.4], 7HEAEER (+ ), [-+), (-0), (-7, & ‘ﬂ[ Oﬂ‘ZHOHH‘: T
o] o7 7Fs e Akl & 227 3lvt ks, Kim-Rhee(1997)91A41
= Z7PF obd a7k A7t ;7%‘611*1 HEAREE R *Pd%—% o

(roric )9l 7k ZPAQERD [+, 4+, 7EAREAR] [+ 7], 29 [+,OJ°ﬂH T
T TR 22 AR el H‘*gﬂ otk () TP A
73, () F7P7t Fl B7he Al a7 o Aol ed 73—% (111) 7Hﬂ ¥
cL AT

o
g 7HAA RS T aanke SAe] HEHH a —mTOM Zﬂﬂ/‘]ﬂolﬁ gt

T) e = AR A7k 2 F7F Atele] 4221 E (open-to—close return; daytime return)
ojal, r'yp & tAIAE] F7ket AU (t+1) Al7E Abele] 9 E(close-to-open return:
overnight return) 2 32| g.

8) A7 (rFyri1) T X ri7F 0 A A A7 HEE sR7hE A 21 7F
Ao g2 Fo] nprt= A,
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ZPAREJ AUy | T+, 4), (0.4}, 7H4
{trriend | (4,0, (0,00)24 2 67}

WAL () | (+7), (0,7)), B9

A2 BFIAT. vty = d3rte] A 9-9f §A1E ol f2 Qs
() | 570, 10 a3 A 7HEAs, () | 5+), 0,401
HAS A3 A {4 ) | (0], (0,0} ERCR 3 6714 B2 &
Ttk AEE 71531 &2 ARIE(S, AR AR = fARE W
Aoz Fr7t7|Ee R At dgS AFe 7Hg AEAo] EAlste A9 o

VARG EE (%)
719 = aF
718 A% 744 vk 7v4 &9
P1-H 72.13 20.85 7.02
» P1-L 56.01 34.02 9.97
& (P1)
P1-U 49.13 36.92 13.95
P1-D 40.43 46.22 13.35
P2-H 72.15 19.97 7.88
) P2-L 63.03 28.88 8.09
F85(P2)
P2-U 44.52 38.40 17.08
P2-D 40.24 42.89 16.87
P3-H 77.57 14.30 8.13
] P3-L 65.05 24.60 10.35
2P F(P3)
P3-U 43.22 36.86 19.91
P3-D 38.29 41.28 20.43

F) EF(P1): 2AHEgE 7509 €0, TEF(P2): 2AHEa 3509 el 7509 dvlrt, 29+
(P3): A= 3509 vtk
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7FAMEE | 7t AR} 5l 0| 12{E FAIIHEH 24

T2 AR fleliA F 1570] gl el A (.1 )& AT EQITE ghef 4]
el el 717k Ad7keh 2epd wge A5e 7 A5 0 il
a2 @i, o @ A7 7HA 0] A15hA] o i ik 2| SE 2 7t
o] e 7Pl ofal] 50%2 Aolth. 7HAAE o] Bol EAehd E4E tA]
Hellxe] 744 W& 1 v o] A" el

(#3)A BH F7HellA Bivke 7159 5ol 71Tt @Aglo] =5
72% ©)’¢ AR M5 S UER L e} s F7el A s7EE 7153 7
Tl 71t el BAglo] 37t F 131
Anbde] gHeol 7RSS € F vk ke oA st A5-(U) 9 &
g7he oAt st 49-(D)& 7] AdEapt glomz od A7t
7HAAL% eSS TR gHE o] 79 Mgt Eos YEton o Az

ARz i, o] o] AN FF AGE A5 £ E AHGel 2AT
ASFAR ] AokE vl dSd) & ¢ ok ASFARd S A8E A5 7t

Ao FEol 27 Mol Bz o] &Eo] F2FF FAH] At e
1ok webA], 37t amel gl skt e FEEY ¥ w2 vy
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Abstract

Price limit system is used to increase stability of stock markets. But, this system
causes side effects of restricting the efficiency and liquidity of the market as price-
discovery process is delayed. Especially, when closing prices are at the limits, price
limits cause positive serial correlation in the daily stock return series, and hence
efficient market hypothesis(EMH) is not accepted partially. Using a comprehensive
dataset of Korea Exchange(KRX), this study investigates the performance of the
momentum strategy around closing based upon events of limit prices. We devide
events into limited day and no-limited day, and examine the momentum strategy.
The empirical results show that only the market adjusted returns at the limited day
are positive and statistically significant. We also examine Sharpe-ratio to evaluate
risk-adjusted performance of the strategy, and observe that the performance of
upper-limited events meaningfully dominate that of lower-limited events. This
informs that this momentum strategy can provide positive-return which is
independent with average market return, because price limits are affected by not
only market common factors but also industry or individual firm-specific factors.
Our empirical results support the delayed—price discovery hypothesis, which imply
that the persistent excessive returns could exist through applying the strategy

based on the predictability from the delayed price discovery by price limits.

* Key words : Market Microstructure, Price Limits, Sharpe Ratio, Trading

Strategy
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