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< Executive Summary >
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< Abstract >

An Alternative to the Price-Limit System on

the Korea Exchange

From its inception, the Korea Exchange (KRX) employed a
price-limit system on individual stocks for the purpose of
protecting bona fide investors from unnecessary or temporary
anomalies in stock price and also preventing market conditions
from deteriorating due to overreactions. However, the decrease
in volatility and the consequences of the rise of fund
investments have significantly improved overall market quality
recently. Despite this, the KRX has maintained its price limit
at 15% for more than a decade. It is an appropriate time to
examine the effectiveness of the KRX price-limit system and

adjust and improve it.

<Objectives>

In this report, we examined whether the current price-limit
system is effective, and what options or improvements are
available to increase the stability of the market system, protect
investors, and enhance price discovery. More specifically, we

first studied various types of price-limit systems used by other
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countries’” exchanges. = Then, we thoroughly reviewed the
theoretical and empirical studies on price-limit systems. Next,
we did empirical analyses regarding the effects of expanding
the price limit on volatility, frequency of upper and lower
limit-hits, and idiosyncratic risk of individual stock returns.
For idiosyncratic risk, we used the Gibbs-sampling method.
Finally, we derived implications from these studies and
analyses, and constructed recommendations for improving the

KRX price-limit system.

<Price-Limit Systems Taken by Other Countries Exchanges>

Only Asian exchanges use explicit price-limit systems for
individual stocks like those used by the KRX. The NYSE does
not need a price-limit system since they have market-makers.
The European exchanges, which share a trading mechanism
similar to the KRX, also do not have explicit price-limit
systems, but instead have a wolatility interruption (VI) system, a
sophisticated microstructure providing cooling-off periods and
effective price discovery in brief periods of abnormal volatility.
The VI system can be called as an implicit dynamic price-limit
system. As the market matures and is refined, direct restrictions
tend to be abolished and more indirect price-limit systems such

as VI should be implemented for more sensitive control of sudden

- Xvi -




volatility.

<Reviews of Theoretical and Empirical Studies on
Price-Limit System>

There are two distinct views on price-limit systems and
their effects on volatility. Those who favor price-limit systems
argue they provide a cooling-off period which gives investors
time to reappraise information and protects them against severe
changes that do not reflect changes in true value. It also
provides investors information on the order imbalance, which
helps the price return quickly to the equilibrium price. The
opposing side argues that the price-limit system simply delays
the speed of price adjustment to the new information. So
rather than decreasing volatility, it serves to interfere with the
adjustment to equilibrium.  Almost all the theoretical and
empirical studies on the effects of price-limit system on
individual stocks find that the harm substantially outweighs the

benefit.

<Relevance of the Current KRX Price-Limit System>

In comparison to the year 1999, when the 15% price limit was

- XVii -




first enforced, the volatility and the frequency of upper and
lower limit-hits in 2005 has significantly diminished. So did
the idiosyncratic risk of individual stock returns, estimated by
using the Gibbs-sampling method. For penny stocks, the price
limit is too restrictive. These results imply that the current
15% price limit does not restrain price volatility, indicating that
it does not function as anticipated when it was introduced by

the KRX.

<Recommendations>

First, price limits for individual stocks should be phased out
and ultimately abolished. It is appropriate to expand the
limits on stocks in phases, starting with actively traded stocks
like those composing the KOSPI50 index. Simultaneously, it is
critical to introduce the European VI system as an alternative.
Second, for penny stocks, the current price limit should be
expanded. Otherwise, the current KRX liquidity provider (LP)
system should be improved and then applied to these stocks.
Third, various order types such as stop-loss orders should be

introduced in order to protect individual investors.

- XViii -
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7} 787 A(pre-opening)°ll A Eojof st=Hl Hx v - viEE 7}
FHE7PE fle 85 7HEo] HYE7Ee vl oo E FAE 4 itk
A&ufuj Al H2o wiF[miE]art ALF7HE G 2497 S [E2] &
7} old[eolat o2 FAdEolok dtm, HMUFIES] ouf olFo= FAH=
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AAH 25713 STIHAA R’ E HA 3 T =dEATh
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B3 FH WE 22
AAWES] d@ A3 TR PR TE SR T=NS PR
(price-deviation warning) oA Hloju+= 37} AlEA]
Ferw @ gdd O 4u |- FAKEE A8t A48 94
(warning on order volume and Y T AN o)t FE dF
value) Al(user liability/max volume)
Zzxr3slo] A}3} - Y FF(duplicate orders)® FE
15
(order confirmation) A=A
W ER]E BT Ee[Re] i
M=]E7E =% dA89AE7t 3
(overlapping price warning))
A7+t 7 3l (severe warning) - 5 7R olAF 9wkA
T a) B AALY] AHETOIAL HFRA A 2
Argel Ae P s} BT 2 WEEske Ao iesie
o} 24\;}7:]] 2o 571} A uH S 7F Abolo] EA)&foF 3}al, “enhanced
limit order” 8] 7A%-ol= 249A S w5 71et x| =3 7F B} 41

Al w2 &7} Aol fx]afoF s, “special limit order”¢] 74-f-ol= &
A vzt oY 4 Ut
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ErAAwe AAUSS X
Stock Exchange: TSE)= 35 =
S lANSES WAHoz Ags Sdaln dom, ge Al
of Bs MEFAY FIHF ol REA tgste Al %
EAS SRS S

TSES] 7} AAI &L HWYF7} = “5 - 7]l (E 71 (special quote, p.
15914 F£82 71F029 slo] 29879 FAAE TAE gow,
S8 JHAget ta zolzb oy W oF 18% FaEolth<iE
13> %), KRX$} vh7tA 2 o8 d 7AAGe 449 714 $#2&
zele Adwre BAER 1A 24 W ol FAH% 5w
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ME AARE] AFEY s gU oW FHe AT
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E I-8> TSES| 7tAH $t=
(2003 8¢ 299 7|&)

ALZ7 =& EdE7) 7} A A ()

P < 1009 3041

10091 < P < 20090 5041

20091 < P < 50090 804l

50091 < P < 1,00041 1001

1,00091 < P < 1,50041 20041

1,500 < P < 2,000 3001

2,00081 < P < 3,00090 40041

3,000¢ < P < 5,00041 5001

500021 < P < 1,0000<0 1,000¢91
10,0001 < P < 20,0001 2,000
20,0001 < P < 30,0001 3,000
30,000¢1 < P < 50,0001 4,000
50,0004 < P < 70,0001 5,000
70,00091 < P < 100,000¢1 10,0001
100,000¢1 < P < 150,000<1 20,0001
150,000¢1 < P < 200,000<1 30,0004
200,000¢1 < P < 300,000 40,0009
300,00091 < P < 500,000 50,0001
500,000¢1 < P < 1,000,000 100,000
1,000,00091 < P < 1,500,00041 200,000
1,500,00091 < P < 2,000,000< 300,00041
2,000,00021 < P < 3,000,000 400,000
3,000,000 < P < 5,000,000 500,000
5,000,000¢1 < P < 10,000,000 1,000,000
10,000,00091 < P < 15,000,000 2,000,000
15,000,00091 < P < 20,000,000 3,000,000
20,000,00091 < P < 30,000,000 4,000,000
30,000,00091 < P < 50,000,000 5,000,00041
P > 50,000,00021 10,000,000<1
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2 AL FHSAL F AAd] B2e AR REL FA5E
whet A ALY 138~ 1597 SohE RO|th<E 14> F2).

=
AAADE Fojol wE FAusAde] SHE AAEARSAA o

g F A HAE HEFAT7] S8 TSE= s71d9E Aldst &
Aot F, A3 A= ol M= 2,00091~3,00091 FEEo] 54 T
2 ¥WEE £ 9oy, sfAtdE ST 1deg ZAPo RN
A7t 492 F de 7I18E 7Hsd 3 FUAA L€ HEAFAES
=528 ok

T
-

<¥#¥ Il-4> TSEQ| J7IAH & 2t gel

FHD) (33 AR LTS
700~1,000 100 150
1,000 ~1,500 200 300
2,000~3,000 400 500
3,000~5,000 500 700
5,000~7,000 1,000 1,000
7,000~10,000 1,000 1,500
u}. ¥ -NYSE

TEZFAA M AENew York Stock Exchange: NYSE)= 78 F 5o of
g 7HAAISRE S R T A oy, A HAC tsiAe WHE
Jebstz Q1 “MF B o] H(circuit breakers) A TS +F3taL JATh14

© NYSE7} AlZzAd<lo] EXste 848w} wWAYSS Ajes)
I 7] WER] Ao wokE

A B Yol AAEE DJIA(Dow Jones Industrial Average)Z|57F ¢

14) o] Nasdaqol= &Y3tA A&Hrt
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HE G Az FA AAA
Azolth, MZBHolA TEaAe DIAXS divl Zhz 10%,
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i, NYSEx= F7F 5884 29 Z2axlujuje] 714& A|ge}7]
A3le] NYA(NYSE Composite Index)7} 2A%E7] HEY HFErtRot
2% ol As[ete]std AdAH w7 bEe A™ 714 ofsi o
HZ AFsla, o]F WEZol 1% UWE F42HW ol sAse

“Trading CollarA =" & g3 v} UAT}15)

e A FEad uje] A FTEAIL
DJIA thH] 10% 3+t 2% 2A] o)A A AdFS
2% 2A~24] 30% 30 Ase
Q3 24 308 o]F AT
DJIA thH] 20% &}t 27 14] o)A A1 A
2F 1A ~24] 1A A
2F 24 o]%F 3Y & TR
DJIA thH] 30% &}t Y & FT=
15) NYSEE 20073 109 26¥ Trading Collar7} 1980dth A= =9 FAt
F 9r) A FEEHA Z7] Wil © o] Trading Collar A& F 3}

A AT HAstel).
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HEdastzs] dae 27 He THaes 184 Tt
static price range, GA7Iwj->TLTFulu)) e} “FH T}
dynamic price range, <l vl >t d 7o) 2 o]} E o] Ut} 714
s Lol 7|Fo] s 7HE F “AFA FE7FA(static indicative price)”
2 @7t o) FAE A AZA7Hlast auction price &, FAIE
7hE Gd7tuje) o] AxFEol o TA7ImAIZEA] ALt &
H, “&74 Fx7}4(dynamic indicative price)’2 Fio] HE o] wiw)
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Ado] o]Folzl A 7tACRE wjuj Azt Foll= ArtAo] AL wst

)
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oL of
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G 7 A, F=EH DA (call phase)7t FREE S AIFAA G 2FA)
AztAol AF 7HAAFTHAE dolXe Af Ee FEIT A
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v T 47 e S

A 2Fo) sigEch gddrimiuiel 23 AARANE dJFE

(random end)d4 ] A&H =, ol SLrbu] FEHFAIZT whzt

AR ZAHAA TR AEH 2 =

3 gdrivule] 3 A7Ee QdolE Frae WAL oudth)
AE&umiAl, ZFBA A7 o] T4 HAMEHIAE Bove Aedde

H&ujujr YA FohE G sbujura oz A

53 M2 A FxrrFe] AAEHW olo wet FH 7}

A 7HAREH7E AR H ez A

 I1-6> 7EH F2 Hilxo| HEH e xR

aA Z3 e

(Volatility | #Hi |9 oA wd7ioful ek @A 7tul

Interruption) AA7H AP E]
A& T4 7HEEES o2 (AUEA B delEEEl
el |[HH &Sl Q27D BE] |2 S [S, v

W 4w el 7o)

Market Order | SE7HFEISTEA NN A7 |FEdsEA 9%
Interruption | "=} |F
(Extension)

<Y 1> FPARLNA Agetn Qe Jud Feje] Wi

A2 7HA Euronext-Paris®] && &}

—wrl

10%%} 5% A== 85 583 F7/HFTHTAIZ] FoEn.
17) =32 Ao e SHECNSHo] 0|5 Aldst vl Sl
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1) Euronext-Paris

Euronext-Parist= WAl 71AASHES H&31A] &= tiil, F71
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A} 5% ©]AHFTSE 100 A4 T4
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27 MOE | RE oM

- |awe PvE | REov]

'VWAD | 9] 51 MOE|RE|  PME oM

A | TedT PME MOE oM

| (auction PMEL PME2 oM

B RE|oM

| PMEL MOE oM
MOE|RE|  PMEL PME2 oM
16:20 [16:30 16:35 — (AW 135% £8) —

RE: 949]F 54, OM: Order Matching

20) 9714 71ENMEL F7F AR 158 ARE 1087H16:220~16:30) oo
2ol o3 AAH wimjE V|Fo= J%Q"E Ay F7FeE w714 (Volume
Weighted Average Price: VWAP)S AH&-31H, THeF VWAPZE fle 74 -9-¢l
= A AA7tE falgi
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KRX 7HAA @A = 0] Fa 0]

<E -7> MA F2 Ao JHAHEHE H HESH A=A
T2 HAAdF HE A S3t=A
(Volatility Interruption)
o} | 2= (KRX) ALE7H15%  |TEE i AR B AA =(FE, el A
A o EE2 oY HEES
°}[%+(SSE/SZSE) ALE7H10%. |[7HAARES] 8 0x 3 4
(SEUEEE5%) (o] me sope A5 A8
o) THTSEC) ALE7HT7%  |HF w771 35% ol WEA
"8 A
%3 (HKEx) Az7kel ezt gle B9 ALdE7t
o ol ol B4 & §le
S F(ASX) ) Safe qrdﬁ7]'7—ﬂ|t§_%, FETrYE o5
d, FEHQ) o #at T =)
A B (TSE) AEA (301 ~1,000| EE 7 A= (7FEA 2] 1/10T09 2
A, Ht 18%). (€78 713+ A4 7hsd 57H84))
AL A - 837
A% Sh
Bl = (SET) AL F71+30% -
Z&) o] A] oK(Bursa AL F7H30%
Malaysia)
N =UA]oH(SX) 7}Aol utet i
20% ~50%
2] 9 (PSE) AdE71Y] )
-40% ~50%
B 7] 3(NYSE) - Trading Collars/Circuit Breakers
|l (7} U oH(TSX) - Circuit Breakers
o EMEE= 4 71E7H 10% o1’d WEA vivlgA]
u sterdam )
g |u|(Amsterd
I 14 7] o] (Brussels) - AA 71771 10% o) AsA] wujA =]
o |F£2 % 2 (Lisbon) - 4 A7V 10% old WAl g
e [ 2= (Paris) 84 715712 10% o wEAl wlela]
X - @D Reserve: T 7Hs,
t @ Freeze: A7, 34, & 7}
= 54 - 47 1499 o9 4%
(Deutsche Borse) - @O 7l QlojFa g HEARE A%
@ FH&Erirl: Gd7jvie He
N A A A4 & o4 WMBA 5
@=(LSE) lgl;j t]ﬂ:ﬁ]zgl] 8 e ol e
S NATEE A, R g
- A 7HEZ Al 10% ©]7%d W-5A])
- %A AAINA + 5% o WA
el Ak
- T7F R VWAP A&

g =R agE3 74, 2007, “Global Market Guide”
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L. 7HAAGEAES] BAZH ovjs FAAT

1. 7HEAFFZAZY BAH v

2N FAN AAAGEATE “EEAN AALARY L W) 5hA]
Gomn BEad wE ANH WEAL AEAon At A
AolA AR QT 2y DA AAABEATS BF )=
A7 olH@ AAH Aol ts] A ANAA @t FNHE BT
2 9o}

WA, AAAREA R U FHRAS ) FHE e 2 3,
AAANBEARE EARAA WA ATl o5o] FuE A

=2 ]
E ATFeEA ANREES AAANA, AT TE WAZEA
Halel FHo] gle A% 7HAHE S WA E =4, FAAANA FE
By o2 dF7HA I st=
dl 7] gth((Brennan(1986)22, Ma, Rao and Sears(1989), Kodres and
O'Brien(1994)).
RH, AR FEA =] T

k) A, AAABGEASE A=

2,
N

Mo ru
ox
.
=
=
%
N
N
1o
23
x:
k
il

21) el A AFAxol, 7HAAREAEE =S HIE3t o
B 5 F2 oRXolF A Aeetar k(< 11-7>
B AAAIEAEE SYRD W6, 292, =
AZE FAT HAWEA A AREAL e WEA
ato] “HHor” HAAFEA L] AHE =R}

22) Brennan(1986)9] ©]2%oll oJsld MEAFo|A 7}A%
Ape] AFEolYAHS AT

23) 7FAAISE ] FAHo Wit AA =9+ Lehmann(1989), Kim and
Rhee(1997)5 #x3}7] ulsith

2
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©
e
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32 KRX 7FAAGHEZA ] fFade A3k A+

@8] AAATNAY 7HAREE vs AdRLE A7IATe A8 &
B 2 (volatility-spillover) F7MH-54dS FAEA7]A X 3ok(Kyle(1988),
Fama(1989), Lehmann(1989), Roll(1989)). E&, 7}AAgo] AHfTF<
AeFstr] ol i F4o] Fd fFEHe it v, SHAA RS
o =23 b ALY ARZsS Fhsk= Hxddel AT
(trading-interference, Fama(1989), Lehmann(1989)). Al

= FLF7H W EES At Wi FUPF e 4ol d@7HAel
TgstA] RS Hol ZpAEHe Aejasiw AE-gtH(delayed-price-
discovery, Fama(1989), Lehmann(1989), Lee, Ready and Seguin(1994)).
A, 7kA0] st d7tel ZAskd g F4¢ Arudd “daglol

o) FS[EENT ARH 2AREE] FAvIs FkE ANE

ZH(magnet effect)’} Tl BHRE WEAC] F7FFTHEE(1990),
Subrahmanyam(1994)).

NAASEZ Y3t 7|2 AT ARy} v FHEAS} HAHEAZ
FEE AAY Hole AL AT WS FESHA deHA HRg A
olt}. olE A= MEEAy A|F AA 2 FEIS AHRE 1A
BZol thg oled - A% Wit g WY $4, A
Z20] WAF AAATNZ Y3t o2 . A=A Wrle BE" A
BEE dAFtelA v 7 Aot v, A AA(AR B ol AAE, A
EA F)oll gk 7HAASE #d dAge A - 78 A 3E
ata 9t} olglolME oS Ht}l s AR

24) 4713 BE
A

I A A
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2. 71 EAQAS

3 AAANBEAEE

2 ol9 ZAH guiE BAG A7 =8 WS 84
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A= o] = #A

7} KRX 7FE A SEZA = thsk A+

KRX®] 7N F2of gt 7FAAghE-2 1998 1249 15% = ¥ o]
T HAAA FAHL JH<E [-1> FX). KRXS gide= 3 7)&E
ATE 1998 o] AT JHAAE FHE A (event) O 2 3}
NAAGFEZ] FRFEA MAE TS B A o] b Fito]o]A,25)
HAAGFATL HZe] FAAG diE] W A AAH ou
= gotsrloleE tdAa A7

A1
~
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34 KRX 7FAAGHEZA ] fFade A3k A+

7HAAGE Y] EAe AT HEEY FAS ofdHA ok EEs -
SFHE4 R (1996)= Tobit-MLE(Maximum Likelihood Estimation)260)& ©]-§-
of 7FAARE Fojo] wE FriAEd SUF RMAEE A3 29,

15%2) 7HAARZo] ARG TE ARS AU

A2 go FAMFAA A9A Ud KRX HAARZ @ a7
=z

(Bayesian)

=l
A
S EAA
()]
AR

Rhee(2005), Hsieh, Kim and Yang(2006)2 AZ-&4
23k A g et HATS lsk )

26) 7VAAGE 0] EAFE A FAFAELS HEAASGE oY= AfHE R
IREAQl AR Aoy MLES 5§ F4X= A (bias)7} LA ==

H], Tobit-MLE= ©]& o= A% 12st 2o} & 4= Qth
SRl g w #FEE FrhATAAA WG U1
HEARS FHste ZFS AAg vF AATH 7FAAIGEE o] WHE Aol v
Aoz A EA A= FUTh
5 ZF

i =
= <3
28) B35 - AAE(1999)E A - Fertz Qe
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M. 7HAAREAES] BAH ovjep FHAT 35

o 20K, KRXS AAAREARS e oz nd
o, AZATE M T Aol gojA Ao HolAE AW Fohw
g3t AAER FRAM AL $H BAE AN Aok E=P

o N oot B
N

Hs g gk FA JdoME 22 AFE AQstae O BT
S AMEFO 2 AHA BEE 25 EY FE7F Aok (truncated)
S 1A Eohe WHELY dAE =¢ula A

U 959 7HFAFFAE I T

1) HFAEAH

m=r o] ZHAA A ==

s
it
>,
ON

Fol ghate] EASohIrg 249

U Fx). gebA ol g A7 & =&Y FAD AEFAE 744
AGZAT A i, FAAG AAd e WStz #
d AR A &tk HS vE weEnh
Brennan(1986) AEA|ZOA 7HAAFRL TS 9IRS
HEAA FAF HAANZA 715 F A7) W7z A AP ES
Al NAAGEZTN FAF F shuRt AP dves o4 ARE
stk 2Eu HAAGE] AR WEAd Aid =&l

==
o9 F MR 25 FQstval #3359

Ma, Rao and Sears(1989)+= CBOT(Chicago Board of Trade)elA A
HH L e FANEALS LTAF(1980d ~1983\ )5 AHEate] &4

RiNey |
@ A, A SR BAEE del WEAel HASA 2g g
B felatA Ze, 4 - kel £2E] A WEAC] S2d Fo

Sda7te A58 AR olFe 2AFARE A7) WEe], de] ANE
S WE PAA Aol e ARE WS Aol FASAL

=

rr



36 KRX 7FAAGHEZA ] fFade A3k A+

gt

HEQET FofsiA ava Busde. ol A=Al M=z 4
=
o

Bl WA O FAAE] FUNSL FoaA W

AL Ao mggta sfHsdth 2Hu o]E9 WHELS 7HA ol
-kl e o) BAAEe A Eg wstEd ¢ s
gt A] Zabe A4 gAE Zh=th(Lehmann(1989)).29)

2) AEFHAIZ

Kim and Rhee(1997)= F244¢&9] AFFHLE F/MHTAES 54
shal o 7HE S HSekdth
@ Volatility-spillover: 7FAA| g T3t A9 =2 Wsdo] &

47 A&5H

@ Trading-interference: FEETE Y] 74 HAo] 7HAAFF =
23 b @ JgH

@ Delayed-price-discovery: 7FAA|gEo sl AA|E 7AEH]
O 27HA A4

TSEE oz £43 23 xﬂ 7Hd B 712 s ool AE A

B 7HAARE o] A A B ARE vA= AeZ YEisith

o590 AF= THAAIGE E%@ Az et Aol FHAAGE LA A

23 A5 S Hluste] I AolE AFeRHA TE ATt A1)

NEgoked 1 9oz} Qo

H~I

@ wdo](Black Monday)E A% W= FAAL AAo] e WE
gtz Bl e 7HA A EEA ol ter B
HBrady Commission(1988)). 1 Az} |21 £
FARE B B =wo] LAY o]d M= 1

ol 7led s 2 FEEAS} #dd e # £de F=Es] bt

gy,
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3) gt 2 oA o}, Bl FA AR

TSEC# | o] Alo}Z-H A (Bursa Malaysia, 7} A g-3-©] 30% )l
‘:H‘_ OE:IL N2 7}7ﬂ;ﬂ]3}£z1]1:7]. ANAEE 401] quzq oJ kS
nXE A2 Yehgth Kim(2001)¢ A7tdl ¢shd TSECY 71AA§
ol S0 Hol= TSI YaA Q. o ARt
o] FAPAEAE FoAANGE N1Ee B sk W ge A3
ZAy}o]t}30) T3 Cho, Russell, Tiao and Tsay(2003), Chou, Chou and
Ko(2007)& 7FAAgHE o2 Q1) TSECO] AA &7t BAgicka
sitE3D T o] Aol AAIE R 7IdN I THAARFAEE
A82 AFEEA EAF Chan, Kim and Rhee(2005)] A= 7
W AAAGEAR} FRRTY, ARE 2 Ao
= s

ol9h= tha Aol th2XAgh, Chou(1997)€ 7FAAIGE slollA] A1
R ¥ (market model)®] EFE F3t7] 945 WolAA HIWHE AA
, 107} TSEC &4 9] dEFfES Abgste] AAZ A (e
o tig A% AFAE AASHATE wE FAWHOEA 3| FE4(OLS),
Tobit, 3}2=-A1E&%, GMM(Generalize Method of Moment) & 47FA] %
Wl we Ang dn BAse YaNEY el A% Agsicie
A3%E ANSEE AAABES FAUEAL BARAL FAATD o)
o HHES B ATl B2 AAS AlEdh
30) olell ¥k, 5 A4l TSECS #2413+ Huang, Fu and Ke(2001)= 7t

AAZFo] F7he] dAFR] FeEel HEZ WAvIE Asdte

7H& A A Y. 18y ©]5L2 Ma, Rao and Sears(1989)2] ¥ %

A& 7] wjEo] Lehmann(1989)¢] XA 3gt W3] dAE S5

Fshal o
31) Kim and Limpaphayom(2000)2 TSEC % Ej= 3 A% (Stock Exchange

of Thailand: SET) 3371HE o= 3 40X 7HAAGZ] W

3 meste 712 WEAdel Aa, A ey, A7bEde] e =
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ZAZVFS] A5, Tkl Bls) 3 599 37bEe|r} v

E’_].—

1,000 ¥
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§ oleldr EAE w2 A
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V. KRX 7AAAGEAR] 434 oy 24 e 43

F7HHeE [,E AEA StllAY AeHlERE, L,E ZEA StolA
sl gz Fojdth Frlt RaAFEEXE wEda spHsE AA
#ZE F7F pot AAZ T P9 BAE O 2o

pP,_,(1+1L,) if PP=zp,_,(1+L,)
pP=| P it P (0+L)<P <P,_,(1+L,)| (1)
P,_,(1+L,) it P=pP_ (1+1L,)

ol A F7t HAATE el EAY Aol dA BEE
F7het IR F7E FdAE AL vista, 1 9o dA B2
F7P7F AgHE @ ol AR Frke aRY AAYERAY] 2=
AL vt 2 1) FHE P2 UFa AARIE FHEd
(=) =r7k Fm, o|& dol 4A BFd FHFIgRA he
t—1

Zo] wdE

32) elstlME HAARZF] ki 7HEF A9e] Fohsh FA5AEL 2
AR F1 ek “AAR FAG1E R 22t Aolste] AgHTh
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33) Yang and Brorsen(1995)2 7}
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F EF I AETAE) F4: ASAEL S 08T H oA
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“diffuse prior” 24 APHZA Ego] £X F E4b =& S FA5HA

3, ApHE BEXE S35 (likelihood function)$} ZFHE w) A%
How FTU} BEXE Ho|= “conjugate prior”E FHISOF ghrh AR
A

2 2xo gg Ade A (67 2

4714 ﬂ|§~N(6O,Eo)91 BEXE 7AW 5,8 5,8 ATAe] A
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(inverted gamma distribution)E A}
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FEo W FR s Adstd FAIT F, F7IE <step
1>3} <step 2> AA}E st} Feix= APAA RE7F At

9(8.—5lra)es g (5. —)f G1.0%) @)

A2 AEHS ANFEEE 78 28 glo] 28a FE A glo],
AEH (sampling)oll &l SHAASEE (marginal posterior distribution)&
T3le otk Bofoll ek Z7]3k(initial value)S ZHAsIA Fo3)
3 olge] FAUR 50008 @~ HAE HHE(iteration) 3 3HH
B.o’ol g FAATEEE =E3E & Utk o] W Z7]gkel Wi ¢
& AAs7 A A+ Hd—% A F 4000939 FpA L BXE
S TS ol tig :leﬂ L8 F(algorithm) th&3 2T
(Chib(1992) ¥%).

_]NO

S‘i

D (Bio).07p)): B =7

pa

3ol

@ r|B): (o), 203t =1,..., T: Rejection Method AHE-3le] HoJE &
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>

_ _ 1 .
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V. KRX 7HAA @A =] A of 7 £ 23} 55
<E V-2> 7HANSHE MY 7|2t T =SAE
712t kil BE | EEUA Ha o

6% | MEFAFIE| -0.0049 0.0310 | -0.0600 0.0600
71zt | KOSPIZ=2l& -0.0005 0.0101 | -0.0325 0.0477
LI A Y F 26,693 74,526 0 | 6838420
8% | MEFAFE | -0.0071 0.0472 | -0.0800 0.0800
717t | KOSPIF2l & -0.0005 0.0234 | -0.0750 0.0765
A7 o F 47,968 171,290 0 | 14,760,850
12% | NEFAFYE | -0.0086 0.0651 | -0.1200 0.1200
713t | KOSPI=9l & -0.0003 0.0265 | -0.0810 0.0850
A a7 o) F 91,650 354,524 0 | 26,588,160
15% | MEFAFE | -0.0051 0.0687 | -0.1500 0.1500
717t | KOSPI&=9l & 0.0030 0.0261 | -0.0734 0.0780
dEAY F 303,242 980,442 0 | 42,495,270
20059 | NEFAFYE | -0.0055 0.0497 | -0.1500 0.1500
KOSPI4=9] & 0.0018 0.0105 | -0.0279 0.0301
A E 7 o) F 553,142 | 2,734,972 0 |165,426,671

T NEFAGYEF KOSPIF &2 LEFAES IrFh 6% 713E: 1995. 4. 1~

1996. 11. 24. 8% 7137k 1996. 11. 25~1998. 3. 1. 12% 713}k 1998. 3. 2~1998.
12. 6. 15% 713k 1998. 12. 7~1999. 12. 24. 2005d: 2005. 1. 3~2005. 12. 29

<} V-3>oA=

wet 5892 e

of ®la] 11.58) =%ko
o, dEAH A& ol Hstel LFel

v =Skt



56 KRX 7}AAGEA =] Fa B3 A7

ANEs 2IFEAE7FE)| FHT EFHA Ha Hd
4 0.0241 0.0484 0.0000 1.3965
452 0.0136 0.0229 0.0000 0.9850
3E4 0.0090 0.0183 0.0000 1.6996
254 0.0056 0.0128 0.0000 1.6000
= 0.0021 0.0069 0.0000 0.9346

Z AYALL 9AAHI ALY, TEVZE 1995, 4. 1~1999. 12. 24

AHoZ AfEs 2FH FHgle] MEFEY E4e fFoAsHA F7tst

T Aoz veigth 23y AEs 2899 Helke BHldAe 7+

AgZo] 12%1A4 15%2 = AS W o 2o]E HolA| Fgirh
9, 7HAATZ0] 15%2 HAY 2719 19983 H 20059 9]

u BASE A, 2005 NEF

FTEESE 749 Hske 25S A9

FuE §93 A gasgnh Hsks] 180 dHoz 12%, 15%,

3

=
71ZE 3l el gt ko] Apolg HolA = AL ol FHI

ek We/gdol Aue] ol ofyet Aref wmEss g ofs) 24
He SHel ¥ A7) e Ao dwdnh 20059 73ke] ARE S
FE e THAARE 12% 7133 BlSNE fefsiA skl
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V. KRX 7HAASEAE) 484 o5 24 A3 57

<E V-4> JHAMSE HOjA A ES IEY 2N Ao 24

—

APET| 6% 717F vs. (8% 717F vs.|12% 7)7F vs.| 15% 712+ | 12% 7]|2F

s 8% 7]7t 12% 71ZF | 15% 717+ | vs. 20053 | vs. 2005

249 0.0012"" 0.0019" 0.0010"" -0.00217" | -0.0011"
(27.58) (16.74) (5.18) (-8.56) (-5.11)

459 0.0012"” 0.0016~ 0.0004" -0.00237 | -0.0019"
(29.45) (12.96) (1.94) (-11.51) (-10.38)

3E9 0.0010™ 0.0016~ 0.0008™ -0.00297 | -0.0021"
(21.28) (10.86) (3.30) (-12.36) (-11.44)

259 0.0010" 0.0018" 0.0005 -0.0028" | -0.0023"
(17.14) (9.45) (1.52) (-9.62) (-10.73)
#3}4 0.0006" 0.0016" -0.0005 0.0011 -0.0004
(6.47) (5.10) (-1.15) (0.32) (-1.05)

714 0.0011"" 0.0018™ 0.0006™" -0.00227 | -0.0016"
A (42.53) (25.77) (5.35) (-17.64) (-14.95)

Z: 6% 7]7F 1995. 4. 1~199. 11. 24. 8% 717k 1996. 11. 25~1998. 3. 1. 12% 7]
ZF 1998. 3. 2~1998. 12. 6. 15% 717k 1998. 12. 7~1999. 12. 24. 2005: 2005.
1. 3~2005. 12. 29. *, **, **o Z+7} 10%, 5%, 1% FoF+E oln)

g A - sert ERA

=
=
Agee] Qold Fad fxol7] WEe KRXE AZAE 2 T 5%
o 54 52 wels A4 71ENE gD ok durEoR JFke
AYEE Aede AL Aoz an gdou, AT A$ wE
Mg 5o s dulgol WEe] g Al MR o WY
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st £Y ARE BRss] ARAE A 3 st aE
AL ol d Bast ok A AFARel, AW T, 9T
A, FAAFAE 8 £33V AAAGEL 3} 15%0Ih 84
FEL JEbl 01598 Fi] WEF FAow v, § FY F
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sta, o AT FLEH)) BRGE) Aol olv] AEF - 3
A7H AP TAVAPED A A3 P Ak =BE A
o2 Aesitt

3, KRXE 19984 39 292 37109 E 4dA A 6TAlZ A
Balalgdrh<® V-5> Fx)40) wabd A - 1y &8 o 5o wA
o9} o] TreES7F WAHE F3S a1y oF St

39) 6% 71ZFellE 0.06, 8% 71ZFell= 0.08, L3 12% 713telE 0128 72}
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V. KRX 7MAAGFZAES] AFE oF &4 43 59
<E V-5> SIIER e MEE Y3
TE et
1995. 1. 3~1998. 3. 1|1998. 3. 2~2000. 3. 5
5,000 Wt 10 5
5,0009 ©]4+ 10,0009 =gt 10 10
10,0009 ©]4H 50,0009 =]k 100 50
50,0009 ©]7¢| 100,000 ©]vk 100 100
100,000 ©]4| 500,000 w3k 500 500
500,000 ©]% 1,000 1,000

<E V6>l 3t 4 - shevtel m=ad ms

=1
=
o] 8% (Y ZIZtelA 7HE =RE(F, 7P AFHoIAY) wiH, A

37 =g Hlx 2 uge dd 15% /HEARES A3 27)(15%

71ZHEGE #A3] HAag Aoz Yekth o] M 8% 71ztel 4 - 3t
i=1}

g7tke] Wim gloHlgo] ufe =E AL 8%hohe JHAASE AA Y &
ol AFHeIUR A olell, & 7Ito] @72 Sl BAHOoZ )
$ BEAG AV P Yol FAFYEY WEAel AA S/
7] WZ}l Aoz dvdnh oldd die Adds FFo w R
F BE EHAE TUA JERTH<E V-7>0 T



60 KRX 7}AAGEA =] Fa B3 A7

<E V-6> 7|7 A - 387t MIZEY

ofr
Hr

6% 71%F 13,770(2.9) 441,461(91.5 27,467(5.7)
8% 713t 31,690(9.0) 287,936(81.5

12% 713k 10,124(4.7) 191,287(88.0
15% 71%F 7,249(3.0) 222,935(91.8
20051 1,138(0.5) 206,550(98.7

33,784(9.6)

(

15,928(7.3)

12,560(5.2)
2,818(1.3)

A FE | et A=) |3 - st oW | At MEw)
)
)
)
)
)

F: 6% 713 1995, 4. 1~1996. 11. 24, 8% 713F: 1996. 11. 25~1998. 3. 1, 12% 7|
7k 1998. 3. 2~1998. 12. 6, 15% 7]ZF: 1998. 12. 7~1999. 12. 24, 2005d: 2005.
1. 3~2005. 12. 29

ARE 7z 4 shdvle] EUE NEE AGEEEL AR
A% ATH<E V7> BE)E WH, ARSEo] B0 TE(HAA
2 we FE(ANA 1F)ET o was

A
EEsitt. &, T 7HAARE V17 Weld - skl =est
W=

oI @ 4 QonE, Fd 43S FE A4Es 96l 9
EPST YL B ANIRED WEHE B0 S8 Hx, A

o
54 80] F7hekE T/} HAA RS 22T b e S,



V. KRX 7HEAgHEA =] A3y o 24 A3 61
<E V-7> HelgsY & St8oF gl EEA
A& T 6% 717t | 8% 713F [12% 7]13H[15% 713 2005
g9 | skt 4980 | 11,481 3,699 2,027 421
(3.7) (10.6) (5.3) (2.5) (0.6)
2} - 887t | 120,681 | 84,215 | 59,548 | 73,522 | 67,547
o] (88.7) (77.8) (85.6) (90.4) (96.7)
i 10,368 | 12,514 6,330 5,789 1,877
(7.6) (11.6) 9.1) (7.1) (2.7)
459 | sHEt 2,915 8,142 2,290 1,035 115
(2.5) (9.3) (4.1) (1.7) (0.2)
A - 337} | 105,758 | 70,475 | 48,642 | 57,461 | 47,967
o (91.8) | (80.6) (88.0) (93.4) (98.7)
i 6,528 8,783 4,363 3,035 534
(5.7) (10.0) (7.9) (4.9) (1.1)
389 | &3} 2,354 6,062 1,729 917 56
(2.4) (8.4) (3.9) (1.9) (0.2)
- skekz | 92,025 | 59,716 | 39,266 | 45,013 | 35,837
o (92.8) (82.9) (89.1) (93.3) (99.4)
i 4,826 6,248 3,050 2,320 175
(4.9) (8.7) (6.9) (4.8) (0.5)
289 i 2,550 4,796 1,657 554 19
(2.8) (7.8) (4.6) (1.6) (0.1)
- 8ek7r | 82,522 | 51,865 | 32,481 | 33,161 | 32,837
o] (92.2) (83.9) (90.3) (95.1) (99.6)
i 4,432 5,123 1,844 1,149 123
(5.0) (8.3) (5.1) (3.3) (0.4)
Hakel | skgkt 971 1,209 749 2,716 527
(2.3) (5.0) (6.0) (16.2) (2.3)
- 84e7y | 40475 | 21,665 | 11,350 | 13,778 | 22,362
o] (94.7) (90.3) (91.2) (82.2) (97.2)
skt 1,313 1,116 341 267 109
(3.1) 4.7) 2.7) (1.6) (0.5)
T8 BN AYEE 58T 1,6427) 520059 AU BEE 23HS A
& wep PRIt T4
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B HoME, KRXY 448 RE F24S ez gy vi 28
o] NzxEAH BAMLE 2], <F V8>3 o] 7tAAGFE 0] 6%0]
d 19959 o] FHE 15% 713FQ) 1999374 & 24670 719S HEO=
AARSATE T2 St FEAATG, i AREA BEe] e 7

AN 24670 719S 7HAARE 7IRbEE Aol wet 570
aFoR FEIAYOH, 7 HEAARE 3ty A2 AFHAARE
15%)& vlasty] s F7pHez 20059 25070 7190l tislA= A

41) 200530 Sl Fets BERFELS & &Y tES A7IsH7] Bigth
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64 KRX 7}AAGEA =] Fa B3 A7

—_
o
R
=2
>
[
Ul
R
fu
J
)
it
o
o
=2
rr
N
)
i3
=
o 3
3
(e Ol.ﬂ
ox
lo,
N
©
N
N
Jo
1o
of
ol
B

=]

=
Hol 2 FFL vINA BEee AN FH0E 15% /e 1
FUFHL 6% 7173} 8% 717ke] WEHT wmP A3}, DHEEHL

oz ZA F7

%
fr
pou
o
fu
L
i,
3L
vl

<¥ V-9> OLS % 1#HSH H|W

AR &S 6% 717F vs.|8% 717} vs. [12% 717 vs.|6% 71ZF vs.|8% 717F vs.|15% 7|17+
-2 8% 717F | 12% 717 | 15% 71Ky | 15% 713F | 15% 717F |vs. 20053

449 0.00107 | 0.00107 | 0.0001 | 0.0020" | 0.0010" | -0.0004"

(19.32) (7.14) 0.52) | (15.71) (8.36) (-2.39)

k. kk Sk

459 0.0008 0.0010 0.0001 | 0.0019 0.0011"" | -0.0012""
(14.73) (6.07) (0.84) | (12.64) (7.38) (-7.31)

Hkk ke ek

3R 0.0007 0.0009 -0.0001 | 0.0016 0.0008™ | -0.0013"
(17.52) (7.87) (-1.02) | (13.08) (7.75) (-8.74)

k. ke ek

289 0.0007 0.0008 0.0002" | 0.0017 0.0010" | -0.0015
(13.46) (5.71) (1.76) (9.79) (7.68) (-7.69)

k. kk Sk

sk | 0.0007 0.0011 0.0000 | 0.0017 0.0011" | -0.0016"

(11.56) (5.93) (0.08) (8.95) (7.13) (-7.43)
A A 0.0008 | 0.00107 | 0.0001 | 0.0018" | 0.0010" | -0.0012""
714 (31.98) | (14.32) (1.24) | (25.53) (16.97) | (-13.26)

T 47 AgEs AFEE HEAARE JI 2R Zolrt A=AE
paired t-testdte] @719} F7|e] WEAdol thet 2ol HITHH +-F(ZE MBS
A A% Wilcoxon sign-rank test™ 33} o}, A7} paired t-testo} U3}
HEE Bt Qe w w x= Zbzk 1%, 5%, 10% FFA §23He on
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66 KRX 7HAAGEA =] Fage] A AT
= ALoE Yyeiuo o] E3
15%2] 7FAAgE o] F7HF o] Aokl

g M=

o NAAABE] T $FY S5 9

<E V-10> ZAA-MEZ 2F DSHEN 8@

A &F(6% 717 vs.|8% 713t vs.|12% 717t vs.| 6% 7RY v |8% 7RY w.|15% 717F
aF | 8% 71t | 12% 7RY | 1% 7R | BA7RE | 1% 7Rt |vs. 20053

A9 0.0016" | 0.0009 | -0.0003 0.0022”" | 0.0006™ | -0.0004"

(14.70) (3.90) (-146) | (12.71) (3.25) | (-1.90)

459 0.00117 | 0.00127" | -0.0002 0.00217 | 0.0010"" | -0.0014"
(11.22) (4.15) (-0.65) | (10.90) 4.68) | (-6.71)
314 0.0010" | 0.0009" | -0.0003" | 0.0016 | 0.0006 | -0.0014
(13.89) (5.76) (270)" | (11.24) (4.54) | (-7.56)

kk kk k. kk

0.0010 0.00127 |  0.0001 0.0023 0.0013™" | -0.0021
(7.28) (3.00) 024" | (8.69) (8.93) (-6.77)

=k 0.0010 0.0016" | -0.0007 0.0019 0.0009"" | -0.0017
(7.14) (4.80) 281" | (831) (6.63) (-6.41)

Z A 0.0012” | 0.00117 | -0.0003" | 0.00207 | 0.0009" | -0.0014"
714 (21.62) (8.78) (2.63)" | (21.99) 11.77) | (-11.92)
F 77t A EE 1FWE AAARZ 10 nHEEAC] Aol deAE

aired t-teststH O™ BVt H7]e] WHEA g xfolo TR Ih(FZ
ohE AAIFE =, = = 242} 1%, 5%, 10% oA F9F3S v
Wilcoxon sign-rank test= 38+, A7} paired t-testd} X3t H=
2 Busx 28 @z, T = Wilcoxon sign-rank testdll M= 2t 1%, 5%
FEo A fol3S onsh, = Wilcoxon sign-rank testoll & 2817 &2

& o

o



0 "Rk 2A7IF] A9 Y 599 A7 Frtel Bl
(é 37 }D}Hﬂlg) - =7 WEd, 3715 AANE = Ae AUt
Zo] - stgvtel Uy A =

T UAKAEA - A7 - BFE5(2007)). 53], o] FoAE AEEol
g F24Y A9 A - sETlel Egste ZHAAgEo] Aleks

o7 A8 7hsdol Utk FHE AZA, F7F 10099 A5 iﬂ

% %Lﬁ el Esie, 704 =Rk

7Rt 7hsstEE Hol Stk

o]2 wtgsle] B EXo= 2005 %] F717F 1,0009 wlgkel

2 F AREE JAAd S 2E £ FATS EAS R

1

4o 1
=2
fr
o
e
N
N
ke
fr
ol
ol
e
N
N
Ll
©
0b0
}0{1

4 B B e A L R
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