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The closing price of KOSPI200 on Nov 11, 2010, the expiration day for
options, was determined at 247.51 points following a severe fall of 7.11
points, which caused great disorder in the Korean financial market. The
Korean Supervisory Service and the Korea Exchange investigated the
event and discovered that Deutsche Bank had submitted a huge sales order
for 2.44 trillion Won of 199 stocks simultaneously, on condition of
holding a large amount of KOSPI200 put options. Deutsche Bank was
later indicted for the cross-market manipulation based on the Financial
Investment Services and Capital Markets Act (hereafter “Capital Market
Act”).

In this paper, we investigate the cross-market manipulation using
index arbitrage in determining stock closing prices on expiration days.
We deal with two aspects in relation to this issue. First, in terms of law,
we explain the various types of cross-market manipulation regulated by
the Capital Markets Act. Specifically, we discuss the concept of “existence
of purpose” to satisfy the requirement for cross-market manipulation
action. Second, in terms of finance, the hypotheses to verify the “existence
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of purpose” on the cross-market manipulation are established and tested empirically. This
empirical test is also related to Kumar and Seppi’s (1992) model, in which the manipulator earns
a positive expected profit by holding a futures position and then manipulating the spot price
used to compute the cash settlement on the expiration day.

In empirical analysis, we identify that expiration effects exist in the Korean market,
consistent with previous studies. The volatility and trading volume of the closing price on
expiration days are distinctly higher than those on non-expiration days and those of non-
KOSPI200 stocks. Then we establish the first hypothesis that if expiration-day effects are
caused by index arbitrage activity, the effects are stronger in stocks where the trading volume
for index arbitrage is higher. The results show that the portfolio with a greater transaction
ratio of index arbitrage has higher volatility and trading volume on expiration days. The
differences are statistically significant. The regression analysis using volatility and trading
volume on expiration days as the independent variable and index arbitrage as the dependent
variable also shows that volatility and trading volume on expiration days are positively
correlated with index arbitrage. These results support our first hypothesis that index arbitrage
are an important source of expiration-day effects.

However, the positive relationship between the expiration-day effect and index arbitrage
does not necessarily imply that cross-market manipulation activity exists in the market and
affects the closing price on expiration days. Normal index arbitrage can also cause an increase
in volatility and trading volume due to its tremendous trading size. To disentangle these two
possibilities we use the order submission data of closing call auctions and establish the second
hypothesis. Our second hypothesis is that a cross-market manipulator will submit a distinctly
low-priced limit sale order or distinctly high-priced limit purchase order, both of which lack
economic rationality, to move the closing price as much as possible on expiration days.
According to the Kumar and Seppi (1992) model, the cross-market manipulator can earn a
positive expected profit by manipulating the spot price used to compute the cash settlement
on the expiration day because the profit from the futures position exceeds the loss from the
spot position. Analysis of the index arbitrage order data in the closing call auctions on expiration
days shows a significant increase in distinctly low-priced limit sale orders and distinctly
high-priced limit purchase orders. The limit orders are also concentrated in the last minute
of the closing call auction.

Finally we test a third hypothesis to confirm the price impact of cross-market manipulation.
Our third hypothesis is that orders for index arbitrage have a greater effect on price than
other normal orders if there is cross-market manipulation on expiration days, because the
manipulators try to maximize the price impact of their orders to maximize their profits in
the futures position. The results show that the price impact of index arbitrage orders is larger
than that of normal orders. Overall, these results imply that there exist index arbitrage orders
issued for the purposes of cross-market manipulation on expiration days in Korea. The findings
are also consistent with Kumar and Seppi’s (1992) prediction that cross-market manipulators
try to manipulate the spot price used in cash settlement on the expiration day.

Keywords Expiration-Day Effects, KOSPI200, Index Arbitrage, Cross-Market Manipulation,
Capital Market Act
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(B) KOSPI20052(ml) 0397 0379 312,000 5.403 4965 0344
- 0543 0557 1012601 16591 332,601 6672
=20 Ql_IHO| ' ' '
C) KOSPIZOOS=RIZIZ-B) 000y oon)  (0ooo) (00000 (0.000)  (0.000)
- 0006 0002 2301 0291 0 0.000
- Of7|el-mHol
D) Non-KOSPI200(RI7IZ-B (0005 (0oonl (0753 (00000 (00000  (0.017)
(E) Median difference 0547 0555 1012902 16300 332,601 6672
in difference (C-D] (000)  (0.000)  (0.000)  (0000) (00000  (0.000)
g B: gM D7|Y FAQ F7 HE Mo Hef
St Azt

=7} AZF HefH N
St Al A e K&t A A

Raztel  xl4x
A2 Azfulg

HEY 1 HEY 2 A3 HepulE

0 0 * 9 0

[AJ' [AJ] [._ ._' [/0' [,I-:__I %” [%]
(A) KOSPI200E2(2H7 (2] 0.537 0508 900928 12322 27,309 1644
(B] KOSPI200E2(m) 0363 0361 325676 5.003 4,166 0.606
- 0.160 0132 492,977 6.893 20,445 0.646

Z=2(0+7(Ql-mHQl , ,

) KOSPR20OZ=(27 128 0y opool (00000 (0.000) (00000 (0.000)

- 0014 -0.002 235 -0.156 0 0.000
- Of7|ol-mHol

(D) Non-KOSPIZ00IRZIZ-BR) 5953 (000g) (0,076 (0.342) (0.000)  (0.000)
(E) Median difference 0.174 0134 492,743 7.049 20,445 0.646
in difference(C-D) (00000 (0.000)  (0.000)  (0.000) (0.0000  (0.000)
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2719 F7F AR Algare] AR E-S AT, (A)ollA KOSPI200 $5E52] 7}
AgArelA TN SRS oF 39 Hof o]=n, At A HIEE F7F AT
T =5 I, o] HEEE: (R Dofk] KOSPI200 $5E52] 4'd Asfgel] Folld xa=2ie]
kel 2% H=RE 2 AZSHH, 11 ulgo] 34 FIRE 2oz v 7t AlRitel

z)gzpel A7 MEELS oF 4= ik (B)Q] KOSPI200 E£EE9] sHalo] Z7lA7H e

At AR F 59t )} W]F(eF 0.3%)-> W7ol HlsA Seds] wom, (0] 11
2}o] e HolZolth, Non—KOSPI200 FEE52] A|5=ate) A are 72 glon, ufehs]
(B)2] DDZLE foldolct. ofi= KOSPI200 £552] T7|d £7t A5l Aeig ot vi5o]
Fdol wlshA vl gAor G ouigitt, 53] F7t At AR ulEe] B 0.3%C4
719 Tz SR AR 37} Aol Aareie] gafelo] iz Yol A AU
HAHA| gt

(39| 99 B A WY MEgat Azge] WslkE Bojar et (O)ofA]
KOSPI200 ZEE9] Z7| HEAL Fdo H]|a) 0.16%, 0.13% AE ©] 3H, (E)<] DD
FH= 0.17%, 0.13% HE=R WE foJ&o|c), o9} Zho] Mg o] FA ni7|de] fojxo=
7Bk e SRIE 4 QA AR w7|dEThs 277 A AR B HeE
A W71Y F7F Aol folHom FTIskANE, 1 A7) AE R de]l H]siA] At
o] Stoll and Whaley(1987), X8, ¢-¢4(2007)9] ATjele Az|glt}, o]5L ulat
S&P5007}+ Fh= KOSPI20004] ¥7]19 a7} o2 AdEark 34 A1 97| el wes] isn
AR T7]dl 9ol s Haghe HolFal glek

GE HolA= ol ERIgH T7] U0 v dAlQl st Aelike] 77t AlatelAzlet
o] Sli= A5 A 7] §J5}o], KOSPI200 $EES AafelAznlge] ulet 87 5oz
HEslo] 7t TEZT] 0.9 vhr]|Y a31E BRISIL} 9kl (I 3)ollA] 25 Non—KOSPI200
FEE AR AHZ] A9 glo] 37 IFOR e Zlo] E7Fss1] wizel (D¢t
()9 SAZE st

gfd AS] A& T4 A, At AR o] 22 XEEY 2 (High) U5 71
AT AdRE S7H o 2 22 FRIT 4= 9lek. (O)olA T WA vl Wart &je]
7 n|Fo] 2R ZEZT QRE 0.408%, 0.589%, 0.669%= T o= Z71%it} F7}
At AduEE FUg e Belek vh7]d9] High—Low = BT f-2j%0]oA]
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(2 4) M2 34 WrUo| FA9| F7t HEY HelE: X+t HEE
ZEZ3Q9| A

2 HE 20004 1€ 22~8% 31U S0 2t 52| 07| X4 LIS HE EERE| QS 2Yt0f M2

=8 07|Yo| 7t HE MO Hefjghs Bast QT HET|[ZE S0 KOSPIR0O0 ME BH7 |2 38 12¢, 6€

12 5 09, S8 017|219 82, 2% 122, 48 9%, 58 142, 78 9, 8Y 13 & 62 HOlsict A

42 8|0 S4| 87| SN EAGiL 2 S0l N S Dm%‘s il 2ol Eofols U BrsiArt

5 412 B0l EAIS 1 AS NS He MR S716l B212 il S719 AolE0l HUIS el
= 25 Sio] Solg HUGE A0l PH%C A=A £t A4

I)—h

|
Hellgds, Addlge &7t MZE H2Aads gdE T AdFULZ Ux HE&S Aolstct XAt
a2 St HME II#ﬂ"ﬂﬁH%%‘% XertAeidl g2 7t ME XeaAdzds 57t & Heligdez
)= B KOSPR00 32| H45 o)

Le 6122 olojsitt, (A)= 81|12 KOSPI00 29| W4S9| 571212, (B
B34S, (0L KOSPIROD B2 Hr0| PN BUS K13 4ol SIS SOAL, Y WAL sig
2o| B87|US Holst AHUSO| B2 AIBBIAC ™, ™, "= 22t 1%, 5%, 10%RA+F0N Rol8i2
ojo|gict.

g A Mg WY FAol Z7t HE YL A

Z35t Nzt

= 2t B2
&7t Nz AnES x4zl AR w4

HEM HEM 2104 =)
B N i SRR
== (H #) (%)
(A) KOSPI200 &2 Low(33%) 0.784 0822 962850  19.125 63,586 3.501
(27| Medium(33%) 0884 0935 873202  20.062 147,726 7.151
High(33%) 1052, 1.050 2565692, 30.855 1302003 ~ 27.603
High-Low 0.268" 02287 16028427 11737 12384177 24.102
(B) KOSPI200 2 Low(33%) 0352 0376 224259 535 934 0.100
(=) Medium(33%) 0415 0366 268410  5.741 2,569 0.244
High(33%) 0413, 0397, 444763 5817, 33526 3.640,
High-Low 0.061 0.021 220504 0.263 32,592 3.54
(C) KOSPI200 &= Low(33%) 0.449"" 04087 661422 13415 63286 3355
(27|Y-HQ)  Medium(33%) 03987 0589 663,652 13855 1463837 6.672
High(33%] 0.674. 0669 2088284 24280 1263336 23381
High-Low 0225° 02617 142682 10865 1200050  20.026
2 B: 54 QI FA Fot HEH2 HaHY
= 7t
7t Azt e et4 e

AT AT
WEN 1 MSN 2 A3 ges  LIHD DA
[o/ lo/ [K‘l O-I] [o/' 7‘|EHE|"°_'|1 7'IEH HlE

’ ’ ’ (M ) (%)

(A) KOSPI200 &2 Low{33%) 0501 0405 266,343 9.554 549 0.047

(8871 Medium(33%) 0483 0427 1500797 14621 50,463 1.644
High(33%) 0663, 0690 1,150,380 12714 180712, 8328

High-Low 0162 0285 8840377 3167 180,163 8.281

(B) KOSPI200 = Low{33%) 0370 035 104985 4.194 822 0.273

(=) Medium(33%) 0.380 0376 624,647 5.875 15,870 1.064
High(33%) 0340 0346 394197 4969 3517 0552

High-Low 003" 0008 289,212 0.775 2,695 0.279
(C) KOSPI200 &2 Low(33%) 0.1007 0022 1561897 47317 0 0007
(87| Medium(33%) 01207 0.045 918262 7.8617 333717 0644
High(33%) 03397 03297 67985 7478 1792517 74607

High-Low 0239 03077 523,667 27477 179,251 7.467
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Aol el w1 fate] Fagh 2dle) Hokrh S Agelre) HFo] o
High EEZ2|00] 297} the EEZe|oo] uls) el £ W54 72 AUm
oIet. i BO] £ | QlolE A|4el A ugo] e EEAUSE WEAo] 5712l
T WA 4 itk 1 Arle AR Wt A 9o duse WY mut
AjolAeho] olaial ke wHeths 74 12 AXels Asfolr,

Thee F7h AAA SRRt B $RUSE Wl Hut o A ek
Aoleks 71 12 SFARAS AM83to] o AHow 7
B)7mg S AMg3teTh

100
PRICE,

App; =+ BARB, +~SIZE, + 6 +(SPREAD, +e¢, (4)

TEHEHPRE |49 KOSPI2000] &3 F552] 71 Hs/d 13 Aeia22] DD 4k=,
AHirae o 59 F7HIRE A Adl W(ARB)E ARESISIT. SAIM=
7871949 HE(SIZE), 7HA(PRICE) 9] 9, T7FALH EE(SPREAD) 59 W45 571
SHITE. 7190 L 2008\ O] FTtell ATAIRE F3 FoE, 7HAE 20089 whA|ut
AL F7HE AMESIGIT), SRR -2 F A e S TeL XAl T e AlolE
EO| FRICE WRe vlgoH, 377F 5310 o A =go] Thevdat ghS ARSI,
SAEANA Ahad WpES 28k FotolA ARgSIGIH.

GE 59 3d A= AlE T71U0] SRR AiE Hojsal Sk s 1 fes S5
gF FAof|A] A|gate] AR ulEo] HoJ3t ) gk HolEtht—gt = 3.26). 71, F7L,
AXHEES FANSRE FT7RE RYoME oS 7Rt o= A5t At H
KOSPI200 TEUFE tS & F7F HedS AU &S izttt F7F Agfa 9]
DDgk S5HPR 3 SlRA oM E ApApel A g o] & FEUFE vY F7t
Aelego] FolHer F7IRES Hofal Qirk. sid B A4 vi7|Q9] SEA e foldS
st SRt AnE Hojg Qlok, 53] F71A 2] DDRLol| theh B4l oA
Al AT S7F F7F Adad S7He] Fadt 209 Seld 4= Qleh

w0l HAIskR= AR, WEA 29k ST HHES] DDgE SR Sk

SRR AAJEIe Wit 11 A3t uissigint, A w9 S w1 B i 28

B 9 BRI A4l ulE Wt Lol ) 2ES Tk B AR
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~
S

($))

~

=)

71d

ZAlO

57t

rE
ot
0x
B

XXt 7ef 7t 0jxl= &

s

e o
2 e M2 4 BHI|Y9 KOSPI200 A4 FA19] B HS NI HZS XXt HefH4-2 3|2
A0S E1510 QL SAHAZE (H 2)°| HEM 11 £} 22U S| DD(Difference in differences) 3t
MNESIFCH, 0] & &7 Hei U 202 Fo g2 MEoIRIL, 2= 2t 59 S719| XAtz
Ao 23S Fot ot 7t X eiH|28S ST SXMHaL2 J|¥RE, Bt AZgeEss
FokIAC BE O -3l wolEd
WY A HE BIIY FA E7H SN 2 AUED R4HeHAste B
- Bt KR 7 xR - 2
EAHA M7t © =S = o =7} AmDgce
o=CT =L HA 71EHE|L°—||| 71EHH|'% 7||:|'I_'I,'E 100/07} _&E‘“_g R
DD 0.656 0.003
[Bsg) (2190 (0.118) 0.000
0.493 0.015
(6.830) (3.263) 0026
2,071 0.116 0117 -6.341 1261 g0
(1.470) (2.605) (1875 (1738 97m Y
0.402 0.017 -0.005 4463 0692 oo
(0.346) (3.618) 0116) (1343 osn %
DD 4.480 0.755
e (17.751) (38.373) 0.79
—10H
etz 13.491 0.034 0,032
(92.676) (3.609) :
-8.030 0.285 0.687 2470 T o
(-10.020) (11.255) (19.398)  [-1.191) (4884 O
12195 0.005 0.979 4532067 oo
(-14.089) (1.344) (329600 1833 (8200
e B: M Q7Y F4A F7F HEH L AHafjZat XA A &
- 7t XX 7t xR = 2
EAHMA  mNE7H © a3 TS| =71 A cg
o=CT =L HA 7'|EHE'°—'|| 7'|EHHI% 7||:|1_'1l'E 100/07} —&E”—E R
DD 0.566 0019
(SN (4652 (-1.761) 0003
0314 0.006
(11.639) (1.338) 0.002
1.064 0.021 -0.040 1822 0620 oo
(1.690) (1.263) (-1.600)  (-0.903) (3.277) :
0.779 0.003 0,02 4,008 0697 00
(1.379) (0.670) (-1.240)  (-2.419) (4.143) :
DD 5.881 0.685
(=7} (28.268) (36.685) 0.607
—10H
SN a0 0016 0.002
(186.186) (-1.406) :
7,701 0.214 0.708 1325 267 e
(-10.768) (11.458) (24.759) (0538)  (-12.409) :
10,479 0.002 0.903 0464 3757 a0
(-14.892) (0.455) (37.708) (0193  (-17.668) :
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SR T EAAE AE B0 Aol AdZe, Aol Ad % WaT B
EAHoR oot

A7) EAe aoksi, vl7]olo] KOSPI200 SE50] £7h WiEAln Aeieke vl
How Z7tshn oleist W] Euke SNl yl|durks AET} 84 EA] 7]2o]
o8 A ekt E3t oleldt $71 WA ARiRe 27k 7 A4RelAlde)
2710k frolHel BAE HIAL Qlolch ofs 7H 18 X|Hsks Azolet,

7o) 2, FHA000), H8, A842007)0] ATNHE Wr|Uo] F410] F71
W} Flelgo] Balol uls) 27 S8k wlel Fpt AR HelRolr), i 7o)

2 B)olx] Mol AEE oj50] et YT, olof o HorhA £ el (i

1o} G 5)9] ATSE W]e] £7} wisAs Al nAAER] 271} Aj4tele)
5t e AuElo] 9ee Hoxm ok,

Of

;O

3.2 Z7tSAN=Z7E Nt XA A =22 AMZE 7tsd

SRRl X|5xlol A7 a1l Ete) ulgArAIel Mg AE Adae] S71e] Fad
ololeh, e, w712 B2} Mgl A AT} dgelof
o AR Aol ARk e Bao] g0z 7149
WES 371407 4 9] whizolrk

o714z o] EAIS TH7] $18) KOPSI200 58] 9|2 %7} 541 57F ARk (14:50
~15:00)0] FEAEE o} 851] 714 29k 7Hd 3 AASIAL Btk 7Hd 20]) ofshel AR
ahelio] Aolsl, aARIA/RRT BAS] W AL iERolt A3 e A4k
uj o] ofal] Z7HEIth AMEEoR ollEhs Aol ARzt Ak Aow
21418} 42 9l T 714 30 7sio] w]el xjgjol AR 0] 71 A% Ae] AAFEel
VA% 2nc} Ackd ol He st Aol
714 20] 2% 1A (E 62 57} SAIBTE ARH14:50~15:00)9) 5ol A 52
A AT} 7E0R TR BES Rojn QY. FAdat Auk S48
Azl A7 EARFSOIA SRR Ae 7l dhiat Hng Agsta

SI}. ololl Aol AR S AE) 20 AAIAT I At %0] WeIS
Soluherloll webd 2.5% A0 throld 1071k0R RS

[

N
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(2 6) 7Y B7t SMSITHAZI HEE XA FE9 22

= BE N23 24 87|20 F4| F7t S|
049 =572 Lis0f Ba5tn ic | of

25% PR BEUT 20l claf H o o ;wm ey ?LEJ 20f 0
et BE HRS MAGIUC, FRYHB®)S AT P10 Z2US B

Lt vlgoict F22e 3

P
(@]
w
o
o
o
o
k=3
=
oo
rin 0% 1%
JEH'F
bt
i HD
ikl
i
_o
3
o
>
—ﬁ
N
B E
ofn © g
> 2
on =
N
- x
Rl D
\.I J
_—E _\E
o _\_
4 o
Mg o2
i}
02 8
Do =2

re ﬁ
1
’—U
1
Ho
Tl
fol
N
Rl
i
S
1o
]
03 =
o &

Ral

T

S

®

Bl

FRzAR0| Folot 2

s
#Ae HEAE 5% Ro+E0M RASS ooletct,

=
e A dE WI[Y RO Bt SASTHY X+xAYHY FEO| 22

1ITES il
CHER FRY Lo, NAMY FEZ ., KR
g TT° FEy  HWg TU° zEy
(A KOSPI200 &=(2H7]Y)
X|E7 > ZIT0| AR Z 7 1x(1+10%) 2.14 8,240 1,247 1.97 5,409 226
<X|H7F < ZIHO| AR ZE 7 x(1+10%) 2.05 9,425 996 1.50 8,550 153
<K|H7F < ZIHAMHMZZ X(147.5%) 743 21,417 4,550 2.24 6,368 710
<XIE7F < 20 AR Z 7 Ex(1+5%) 5.46 16,974 0 4.31 17,388 0
<K|H7}F < ZIHOAHMZZ X(142.5%)  10.69 36,446 0 5.56 16,457 1,884
NP2 19.04 67,599 6,912 14.90 55,942 8,303
SKIEZF > 2IHAHMZEZ x(1-2.5%)  9.07 31,244 25 14.00 39,751 3,853
SKIEZF = ZIAHIZET (1-5%) 3.25 9,873 0 8.10 27,168 5,583
SKIEZF = 2IHAMAZEZ X(1-7.5%)  1.60 4,803 0 3.65 16,667 7,119
SKIEF = 2 ARIZZ (1-10%) 1.76 7,303 2,580 2.17 21,889 18,811
RI=7F< 204 AR 247 x(1-10%) 1.29 3,870 1,088 2.59 12,237 4,271
(B) KOSPI200 &=(m
KIE7F> 20| A2 7 x(1+10%) 1.82 1,404 413 1.55 384 38
<K|I&7}F < RITOARKZ 7 1x(1+10%) 2.17 2,204 115 1.42 1,550 0
<X|H7F < RIHOAA A7 x(1+7.5%)  3.56 1,279 2,740 2.14 1,365 0
<X|ETF < ZIFO| A ZE T Ix(1+45%) 3.15 1,701 0 3.53 2,284 0
<X|H7}F < RIEOAAM A7 x(1+2.5%)  14.95 21,475 0 8.02 8,776 29
INFSo 13.35 17,246 588  13.79 19,223 1,497
>X|E7t = ZIH MR AT (1-2.5%) 1166 15,995 6 1238 14,783 249
SXIETF > ZIF0f A A7 1x(1-5%) 2.62 2,167 0 1.36 1,046 2
SX|™7F > REOAMA A7 (1-7.5%)  2.21 1,436 0 0.77 721 33
>XIF7E = 2O ARIZ7 p(1-10%] 213 4,459 0 0.75 863 28
KIE7F< ZIM0H| A 237 |x(1-10%) 1.74 1,092 0 1.46 1,791 1,136
(C) KOSPI200 &5=(2t7|Y-H)
KIZI7F> RO AR Z 7 x(1+10%) 032 6,836(5.9)  834(3.0) 0.42 5,026(14.1) 188(5.9)
<X|H7t < ZIHo| MR A7 Ix(1+10%) | -0.03  9,512(4.3) 881(8.7) 0.11 7,264(5.5) 193
<X|IH7} < 2O ZT X(1+7.5%)] 336 23,745(16.8)  1,810(1.7) 0.12 5,058(4.7) 710
<K|IH7} < 2T A ZE7 (1+5%) 1.92 15,453(10.0) 0 0.78 15,103(7.6) 0
<X|H7t < ZIHO| MR ZA7 x(142.5%)|  -4.26  14,971(1.7) 0] -245 7,680(1.9]  1,855(65.5)
INFSo 5.68 50,353(3.9) 6,324(11.8) 1.1 36,720(2.9)  6,846(5.7)
>X|E7t = 2ol M 27 Ix(1-2.5%)  -2.59  15,249(2.0) 19(4.2) 1.63 24,968(2.7)  3,603(15.5)
SXIETF > ZIF0f A Z 7 1x(1-5%) 0.63  7,887(4.6) 0 6.77  26,328(26.0) 5,581(2634.1)
SKIEIE > 2 A ZT x(1-7.5%)  -0.92  3,687(3.3) 0 253 17,499(23.1) 7,086(218.2)
SKIEIE > ZH A ZT x(1-10%)  -0.79  4,314(1.6) 2,580 126 22,166(25.4) 18,784(677.2)
K7 F< 20| AR Z 7 1x(1-10%) -0.53  2893(3.5) 1,088 1.12 10,486(6.8]  3,135(3.8]
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g B: B4 87U RN B3 EAETHY KxpUAY FEO BE
e i
CHER FRY Lo KRXY FRY . A
Hg TT° 2y Hg 7%  Fg¥
(A KOSPI200 &=(2H71Y)
KIE7F> ZIM0I| A2 7 |x(1+10%) 2.36 3,940 2,019 2.05 2,165 704
<XIH7F < ZTOAEZ7 x(1+10%) 1.43 3,946 1,552 1.74 2,841 3,690
< X|H7F < ZTOIAFIZT x(1+7.5%) 1.96 4,539 2,117 2.4 5316 1,010
< X|E7}F < RIF0| AR Z 7 x(1+5%) 2.77 5,851 860 4.50 7,513 150
< K|H7 < RIHOIMHZET Ix(142.5%)  16.57 32,960 158 7.49 13,262 0
INFSo 20.31 40,851 1,872 20.26 38,462 1,635
> X7t = 2 SHATX(1-25%)  12.46 22,954 284 10.94 18,078 2,859
> X|H7F = 20 AAZT 1x(1-5%) 2.77 5,495 1,833 1.93 4,855 1,050
> X7t = A AHIZT (1-7.5%) 1.86 2,952 1,861 1.15 3,143 2,605
> X|E7F = 2T0f AX 27 1x(1-10%) 2.07 3319 962 1.34 3,968 8,454
K7 F< ZIF0f| AR A7 1x(1-10%) 1.04 2,031 577 2.83 5,104 5,514
(B) KOSPI200 &=2(HY
KI=7F> 2ol A X 27 1x(1+10%) 1.69 1,535 722 1.34 443 m
< X7} < ZTOIAHIZ T x(1+10%) 0.82 991 895 1.48 1,329 0
< XJE7F < 2O AR A7 1x(1+7.5%) 1.39 997 360 1.79 978 0
< X|E7}F < ZIT0Y AL A 7 Fx(1+5%) 1.60 1,481 57 2.29 1,960 0
< X|H7F < RIFOI MM AT x(1+2.5%)  14.70 18,987 690 7.80 8,823 0
INFS A 13.64 18,536 2,047 15.03 19,726 2,287
> X7 F > RFOI A AT I(1-2.5%)  12.73 16,324 2,221 1242 15,351 203
> X7t = ZHOAHIZ7 (1-5%) 1.60 2,075 206 1.07 1,166 290
> X|E7F = 2o A AT x(1-7.5%) 1.45 1,306 190 0.99 827 0
> X7t = o AHIZ7 (1-10%) 1.96 2,323 0 0.80 1,311 1,758
KI=7F< 204 AR 247 [x(1-10%) 1.54 1,160 0 1.73 2,094 1,119
(C) KOSPI200 =227 |Y-1)
KIZE7F> ZIH0I| A2 7 |x(1+10%) 0.67  2404(2.6) 1,297(2.8) 0.71 1,722(4.9) 593(6.3)
< X|F7F < ZHOIARIZT <(1+10%) 0.49 3,302(4.0) 658(1.7) 011 1,802(2.1) 3,690
< X|H7F < ZTOIAFIZT x(1+7.5%) 0.15  3533(4.6) 1,758(5.9) 0.28  4,448(5.4) 1,010
< X|H7F < RIFO| AR Z 7 x(1+5%) 1.12 4,433(4.0)  803(15.0) 2.21 5,570(3.8) 150
<XIH7F < Z2TOIARZT 1x(1+2.5%) 187 13973(1.7)  -532(0.2)| -0.31 4,440(1.5) 0
INFSo 6.66  2231522)  -175(0.9) 5.24 18736(2.0)  -652(0.7)
> XM= 2HMAZTK(1-25%])  -026  6,630(1.4) -1,937(0.1) | -1.47  2,727(1.2) 2,657(14.1)
> X7t = 2T0ARZ7 tx(1-5%) 117 3,484(2.7) 1,627(8.9) 086  3,689(4.2) 760(3.6)
> X|E7} = =T AR 27 1x(1-7.5%) 0.01 1,802(2.3)  1,672(9.8) 005 243338 2,605
> X7t = o AHIZT (1-10%) -0.19 1,630(1.4) 962 039  30053.0 6,696(4.8)
KIZ7F< IO AR Z 7 Fx(1-10%) -0.51 1,061(1.8) 577 11 3,016(2.4)  4,395(4.9)
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AAsH ETE
maxte HATE no e mane F%2 x0 wa
9 maze) % maze)
T T
(Al KOSPI200 Z=(2H7(Y)
A 0.228 0.032 0.196  (5.605) -0.078 -0.042 -0.036 (-2.562)
Low(33%] 0.093 0.016 0.077 (2.629) -0.036 -0.042 0.006 (0.464)
Medium(33%) 0201 0015 0187 (5699 -0049  -0031  -0.019 (-1.207)
High(33%] 0.353 0.060 0.293 (3.435) -0.147 -0.055 -0.093 (-2.587)
High-Low 0.260 0.044 0.216 -0.111 -0.013 -0.099
(3.06) (2.08) (2.40) (-2.44) (-0.68) (-2.59)
(B) KOSPI200 &=2(ml
| 0.017 0.039 -0.022 (-7.651) -0.016 -0.027 0.010 (2.185)
Low(33%) 0.010 0.032 -0.023 (-3.540) -0.008 -0.026 0.018 (1.224)
Medium(33%) 0.015 0.030 -0.015 (-3.795) -0.014 -0.021 0.007 (2.524)
High(33%] 0.025 0.052 -0.028 (-5.868) -0.026 -0.033 0.008 (2.182)
High-Low 0.015 0.020 -0.005 -0.018 -0.007 -0.010
(3.71) (2.52) (0.66) (-1.29) (-1.69) (-0.68)
(C) KOSPI200 &2(2H7|d-me)
| 0.211 -0.007 0.218 (6.252) -0.063 -0.016 -0.049 (-3.416)
Low(33%] 0.083 -0.016 0.099 (3.370) -0.028 -0.016 -0.019 (-1.162)
Medium(33%)] 0.186 -0.016 0.202 (6.125) -0.035 -0.010 -0.025 (-1.692)
High(33%] 0.328 0.008 0.321 (3.784) -0.122 -0.021 -0.100 (-2.803)
High-Low 0.245 0.024 0.222 -0.095 -0.005 -0.081
(2.93) (1.19) (2.47) (-1.99) (-0.30) (-2.06)
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(A) KOSPI200 Z=(2t7]2])
A 0.008 0.029 -0.021  (-4.997) -0.024 -0.021 -0.003 (-0.686)
Low(33%) 0.003 0.029 -0.026  (-2.760) -0.007 -0.013 0.006 (1.304)
Medium(33%) 0.011 0.020 -0.009  (-2.620) -0.010 -0.010 -0.001 (-0.220)
High[33%] 0.009 0.038 -0.029  (-3.471) -0.049 -0.036 -0.012 (-0.99¢)
High-Low 0.006 0.009 -0.003 -0.042 -0.023 -0.018

(0.75) (0.90) (-0.22) (-3.32) (-3.64) (-1.39)
(B) KOSPI200 &=(ma!
| 0015 0029  -0014 (-11528  -0011  -0017 0005 [5.075)
Low(33%) 0.008 0.023 -0.012  (-6.747) -0.006 -0.010 0.005 (3.266)
Medium(33%) 0.013 0.024 -0.011  (-4.909) -0.006 -0.013 0.007 (4.068)
High(33%) 0.021 0.038 -0.018 (-8.801) -0.020 -0.024 0.004 (2.088)
High-Low 0.013 0.015 -0.006 -0.014 -0.014 -0.001

(6.50) (4.33) (-1.90) (-7.46) (-5.97) (-0.31)
(C) KOSPI200 Z=2(Rt7 |-y
| -0.006 0.000 -0.005 (-1.326) -0.013 -0.004 -0.009 (-1.702)
Low(33%) -0.005 0.006 -0.005 (-0.975) -0.001 -0.002 0.001 (0.302)
Medium(33%) -0.002 -0.004 0.002 (0.521) -0.005 0.003 -0.007 (-2.263)
High(33%) -0.012 0.000 -0.011  (-1.332) -0.028 -0.012 -0.016 (-1.314)
High-Low -0.007 -0.006 -0.006 -0.027 -0.010 -0.017
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