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RE7)elwt - @AY Tbed w9 wielofs Al tHE ZFAE 7= Merton(1973),
Rubinstein  and Reiner(1991), Rich(1994), Ritchken(1995), Heynen and Kat (1994),
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(1) KO(L) ¥4 (knock-out option): &&°] AF7|7+ &t Holglw sl ACl L ==
olgt=® W 7FA HH FAA ko] AEEHE FA

(2) DKO(L,U) &4 (double knock-out option): 2H&o] AF7]7+ F<tk Ho
QL S# olatz WY EE U frolden A5ade 49 §407
A

(3) KIKO(L,U) &4 (knock-in knock-out option): $&o] A7+ H¢r 3bHo gt E 33k
AARJD L 7 olst=2 e 7tx] gowA FAd diolelte U 3 oldo= A58 FS

oNwr A HHol WAL 4
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gto] L9l KO F3A4ES v438ta 3p3ta Asko] z+z L3t U DKO-+
kel

KIKO(L,U) w4 = KO(L) Fvl4 + DKO(L,U) Fvj=
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@ KOWL) 2844 2719 wl%= + DKOLU) 244 27} vj4
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o
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JAZEEZ LY FIES A fdted ZHZREZ Aol (Monte-Carlo
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9) Geman(2005)2 ZEH|IZZ AlE# oMol KIKO & wlg|ojgAe] 7k el A=) ¢t Hrigte} ks
AlEH o] el A o] aFE (discrete) &2 FE]® 7 71 AlA A gH&e] KO wlgo] o|st2 ulef7bA &9kt 3t
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Ahn, Figlewski, and Gao(1999)¢] o]&r& 8 o]&3t 4= Qlth

10) 8oz FE7AAYE A7IHoZ yrRe 98 E m=dls A9l 23 7Ed v 05% Bt} &
A AL FeRE Bysih N1amgAA g WAE Zejuds wrdsle] Fujmo] Adgds vFo vl

AFTRE ARt 23 04% - 05%7F E&5HAEY olF EFdor 05%5 Austth Fuz 14 A

5 QAN A 7|25 vl EE Alokad ] 03%¢l A 0.8% Atelql Ao urElytt.

o
=
o

N

_{



) Jiba e ofelsl 2. o714 Sk ACkA A
Aol ggolth £ = w7} A AAAAA FHALE

5 o Sz_SO
() A& FdE=
5
—5y)+ ((1— Fy,— S 1— Foo—
Gi) A A: =98 = (5~ 8) + (A~ fee) 7 52): (1—fee)Fy ;= S, @)
S So
i (8,—8,)+0.5P,— C;
(iii) 2814 7123 A 9 F =
S
o] 71 A Pi:max{X ()} o KOo| WA B %] 9k 2
C; = max {8, — X, 0} (&, KO°| WA} A e gkar ko] A gh)

2. dlXl2nte HIIME

1[

of
ﬁ

gl A Ao 3 A & 7 (hedging effectiveness)S A3 A vlwst7] Y= A 3

EZEe9 oy HEA Frix 21S 3 9A uvtgtE & = H = (measure) 7t
strt, 2AdolA = olHd RYPSEA HAA, A4 EAR dIAAE At FE9
(mean return)¥} 333 %} (standard deviation) 2 43} Markowitz(1952)2] H o -&4
o, 24, 918 ¥ ofe 7S AV]E FAl 1 st=, S SharpeA 59 7Hﬁ§
=743l Howard and D’Antonio (1987)°] =, AA, A LEZZ L] FTHEdo] 3
ol e Hl& duiy FAIA=AE FAAEHY 7]+ o 2 4+ Ederington (1979) 3A|
A RO B vk Abol = gl aAe] A NE E et Fishburn (1977) SAH%E 55
& el dis) 7l gkl

e

Lé_ﬂrﬂd o,
O dn b1 oM bo W

B 4
=

(Markowitz) 28& A2 E&4 o7|g9= 7|5y 9

Z h=
wE WAl WS89 S92 ATOG e 542
BEAAE olgote] UEd <29 1>2 AWux Foge Fiwd REAA} 47 9

0,91 2edE 1995 thdet H&(0-100%) ] A=Al ke

Y
o
5y
)
fo 10




W9 AT A ANTEZN S /U5 ES Yehath A% du) AmAeke] Hg
S PaAD A ANTEERY Y MUY ES EEAAE F/h8H v gl 09 49 n}
A @2 508 540 eldth

AntH o2 FATEZZQ FAEY A7 A& Hrh 2 ey az H g

A dE R Ao FolA Hed dAY A SHAA A Ul dgem FRE B
Atk <29 1>9 [A] 992 dERT 7|gFdEe] E 2FAATE Fo} oﬂﬂﬁi}ﬂ xal
o etk Wb [C] oS AEAe R A BT $4 gk Jusid |
el Fof Qe A9 AAXEZT 0 A olBTt Z|tFEo] =AY E%di}ﬂ
2o AEAfo R A XEEZY VL I EA8HY] wiEelt) [B] & A=A kRt
A&7 f-Feiv [AlRT et wiiEel [ALIBLIC] &A= sAAE A7 =i &
ATt ol F At v At

[A] 99 w9 53 3= - A Aol vs) 7|5 dE 71 98 4a

[B] d9: &3 A - At vy 7%

[C] 4 &% 3] - A=At Bty 458
21o] o oA dHdES 7ZESFACRE AT A AAXTEEYLY FYE
o] oWl B4 Holi E IfoA o= g FolA HEAE BAE ot

22 AF=ZS| X H

A wHE B4 T oA Y HAAE BEA 99 938 oy Vg Eel gt
U S7tetd=71E 438 Aol Howard and D’Antonio(1987)7F Al QFeh AR 3] %] 2] =
(Sharpe hedge measure)= ©9 v 7459 W3lE Yell= AFXZ X4 (Sharpe
ratio)7} A AFE dviy AAEHA=7HE YEdE H R, dA A dE AFEAS
(0% AALEEZR S AZAF(0y), AZANAHE(HE, )= ZH7F tha 3t 2ok Aol A
k= sl olaed G 7 dola&e AoloA MEFFEE 05%F 2Hqrek Fho
o} 13)

0,=(r,—k)/o, (3)

12) Mgl B&Aolm BE AW AR Agsithn AR A9l od Fool X Bohe s
A S0E GaAA)E A AVl Adeele garks B WA ARolol dri dold),
webd 9o (Al sgoleb] niks AFe] Fololth b ATse] ARAH F b "FAA (free
lanch"o] o= Al Wb 2L ke fAStel Wizsls] el A5 ol 9
3) AZAFE ANE W AwAon ke T4 WA} 1BFR] B4R R AFE mEldto]
Baol A ol% wAslr

_10_



By = —— " (5)

71X oy, o) T, T E e E

=
N5 E, AAZEE QY /N5 ES 42 e,

AL SAXTEZT Q9 AFZAFE <aF 2> AEAFoR FAF JAXEEE Q9
FHEoh FE £ ol wHor A HAAXEZYLS] HxE AAT HA 7|7
b sttt Fur SIHHEAGFS o] &t AFZHAH == 00] HaL o] Byt -3 3
Ao ARZFA A m= F, FshA X AR e AR EE v A v
& Aol 71a2EsFA e AFZAHETE o= Fr H=A ARG

AAEAE Frkets dEA] A2 dA AFol fde A7 dviy FAEAAE

AHHE AJd, Ederington(1979)2 A7) d 71224k WEsAd A7) A" AA
XEZYQY WeA AV|E o83t v A B2 HE(HE, )E A&

(6)

B AHEE §4 A5 TEELQ Y EAvts Fd3 SAHAETE AMEE] ool
2R3 (minimum variance model)¢] gt F-2=0], 19 7M7t&FE A7 73t
o 7WhEaE FA Eetthal Hrhet Hs MEA olefd XES J
1A &3 =8 o]= De Jong, De Roon, and Veld (1997)%=
(1952) Zstel Hat-22F 8ol 3o @39S 7Ina 7t o=

2 5 g
2.4 Fishburne| CH2ALO|E 2|A 3 & X[ M 2}

A B 3

E
2 AL He R

_11_



f}(t— Y)'I(Y<t) (7

/—\
~—
rr
o
fu)
O_F,l'

™
et F(Y)= &
=

olul #4 AHe HEE goe] How AE % 9
HE G;L(t)
_ (®)

A7V Gi(t)e Ayl A A zAe diE 1de] Avlelm, Gl)E AAEEZS

2,
fiu)
o

Ars HaEARgd go] 19 /M55 407}
o 2 AFodE o 275 2,

2 A adHEE v E 7]

etk HellA A 20
_ o5

e NI
ol oft 10 FN Hy 2
ot A %
10 K
5 i o
®
rr e AN

32 o

=
5 b

R

=
T

(
-

o

3 @ O
B -
A,
D)
=
2 ﬂ.qﬂl
2
=
7=l
[m
e
AC)
o
1o
I o
19
]
=
=
=oll:‘
2
rr
2
i
Mowe

o
o

VaR(value at risk):= #4He] 99
FdlAl FHx7|Zre HAA HAT e =3
ikl Al 19 Apolof] 19] o]e] &Aool & sk Aol 17 AE
AF GFell A 1 #A4ake] 1709 VaR7F 19)olgks oo}, &2
AA LR A A ded=9] VaRel 7|Z5Ao R Ag LEEZZ 29 VaRE H
WA o g JlagAaAcke] Gl s VaRE A7l 37 A=A o
ojt}. ol & HO}C’q HA QA Zq—Jﬂ D’Eﬁﬂ 7 A EEEZYL 747l dis)
g =5

2
M 2 >

El
ot

e K
-
2
>
o
L
o,
N
~
(A =
o S N S A

IV. /1 mg4de] Az 24

AN E G AR PHES ol 3ol <E 1> A
o] FAEHE AVHA HEZ o] g3l =A, BA g} ofge

H A7 7] ZE & A A oF
Aol Al ekatel el o s A

- —



FUT Zu s e E UE JaAts A st o5 3e A EARE Hlas] E

<a¥ 3>HE <ad 5>AE Al A AmgAAF A2 digte] 3719 AT H S
Agsto]l A @)l AoH AALE 50,0007 AANEEZ o Aol I HE
Azpel Wt Artste] 2w Fwe] vebd etk o714 B4 SAXEZZE ()

A

FaA gelEs), (2) FAEAGeR A G}, (3) VIZFHLE A Gl T
A7 oItk E "ol A 7HE 95 de AR RGeS FIA e EsE Uede
ol Algte] Aastas -ahdke] o r Aol oty F AAAIHe] AGIdREEH 4
dojA J&FE FAdE JHS st FEAE ST & 5 dnh M 9Fe 9
T wWEAIX) BgS sl R g A5 vERE 1 Afolo] fIAg AE(A)
ool NAZFAAGE o] &3 JAXTEEZLLE et a3 AALEE FiH 2
HEES 720 R AT A 95 540 o9A i UEAE HAF 9]
=3
<Y 3> - <29 5> A
<E 3> - <E 5 44

HA) Abels= Alekado] $300,000, AlCk717F 1del, mid 2
J

“
el A KO ExAE wista 2vj4 KIKO Z54S wi=3t
=2

e

Z717ko] AAE AA IF AR A e FEYES34 (partial window option) 2]
AAE Zteth <ad 3>e gigh doly e A ade] H@rbAd= <3 3> AEEo] 2l
th 2o A ol B FEo] I 3 e XEE oottt A W] W %9
JAXEZE L FHE A FH AAY AFAdA FHE AomA F /) EF dAE A
d e ES SUtetE Wb R AER SASE 992 fasta 9o, <9 1>9
39 [Alol siEete AAEEZ ot o5 thdk ARZI A H E(<E 3>9] wA|Y 4
o] HDZ ¥AlE H&) T3 7+7 0731, 0.1192 vef A=A ool 1] 8

C ol dobe £OE SAL molm Qv ATHAYE T BE S5
etk 2EHoE 1270 AAY FAA A Al A ANAL A FoiA 9 AA
oA AN TERFAE AZAF AAEA FHAA BAARAG BTk ARG #AY}

_13_



GOl AREA FWANA AL WA AALL AL Ui 1A AALNA e
I W Qote A4 TE welFa gn

<Y 5>9F <3 5> Ao de V=AY
z‘sﬂx]lﬂ]—ﬂlo]l:]_ 10 127H-4 7§;<1] J% El:l‘ Oé]g'ﬂ [A]oﬂ é’:—’é‘]—
]

T
F g9 [Clol %3hv 27 99 [Ble 28 gle FaHe

L

2. Ederington2t Fishburn sl x| 2t &4

ZHEAY 7ZA2FHNE =A%t Ederington HE¢ teg~Aa FAEHRE =
Fishburn # %= <#E 3>FH <x 5>7HA 2474 ED$F FB2 # A5 11]/\]3]‘°ﬂ1:]' H A
Ederington # =& AR} FdEA o] F e 1
o 19 71agAe FHEdgLERE A
AlCF3H S 34% = YEFETE weba A7FA] J|EZg A BE S st EA o vE] FH s
Ao FHAaFI7E Aube] mldstE Ao ® e

A veAtel= 2laae] HAFIE FA6E= Fishburn H =l A 7] a3 A ofo] &
stAEA Boh 958 A5 Al 1HY Aef 3HeAE A TAsHA ko, Ak

A ARA AADAAAR DAt whaba] Ak 3hel gk F 4871
oA ZlaFdo]l AeAkrnn tdeitol= glxaa ZAFT I A YERE A
)

N\
(L
=2
2
o 4
e
ol
o

2! SERE

o el BT TAMoE AHuw, Aok el theAlels Fafvbs 188%]
a1, 29e A 6.0%, 3WlA 105% % et A EAI K] 88.7%, 54.6%, 71.5%C HIs|A ol
Az Aoz FANrh 53 A3 35 A 12708 A FAF SHo| vhay]
2o BUF 99 [Alo] AFHAE RT3 o] /17 F hgAlels @aa FhEte] 3
e 199%0] BTk TE Al FWEAY A= P s WEe] FaE W
oA Az BRe <Y 3>HE <2y 557449 Z3E BAAE & 5 UKol Aag
oz A4 TEEYeS EFARE QA B 2eAR MM W2 Fol s}
A @ee o & nh Aokel A4S 15%EINE, Ak A5 08% EAE, A 39
A% 09% EIE 247t gage Roluh

o
AA LT 1671 AALAARE 8k A YEbsaL, thEAtolE gl ]'—)C;er SHolAM =1
N AADAARE §-FakA ERE T B3 FHE AT AEdE AEAGY 34%-51% A=
o a3t AdeAor JNAFAAFE ATHA AT SN DA ekl Bl w5

) sl HAo] AdiE= el dAdstel i AP AaATls AYS Ay, 2 Sk
[e]

of 717ke] Aubiel] Uehs, Ve ES S/ Sl A8 ATl @42 W SAAd A
o7 Holxuk o]Fo BAANE ti}Eo] 2 Aas) At gaas] Ay Z2H BT Ug
of AP T A FALE Adstue SIEEGE 2o AAALRE BAFAT ol Aol LA

o
= ool isiAE 2 ge] vhA el A ThA] el gk,
5 98892 7 > 1(1.1,1.5,2.0,3.0, 3.4) A L3 A3} =&}

_14_



)

= 2

]

X

o] 7}

3]
<

R iins |

=2
EJ

]

X

oFe 7k

1A 71d el el A

9]

Aokardl A7AA 77kl o)
4 2RdA 71&d v}

Ao AAART A7)

%

A

ST
ES

AA e 71 ol

=
=

el

el 3

=
=

9}

kY UH

wiEol Ak AAe NAe SFE Yo "ot

ar Aleke] WA

whxd o]

=
-

3

1A e

S

FARe] &3
ERCE

1 7]

ok x
2

o] 7470

o) A=
= T

A

pud

3k ek =4, o WA

gvlgol et el

oA

el

Auigle Hzel )

3L

a5 WA

ie]

7

A Al 2 (modified contract)”o] 2}l F 211

=
)

ol .

SRRl

W= WA

2

|

Zs

I

3

7}

S

3

-

l‘&

r}.16)

o
KH

e
V

A

s

F&h, KI

S

olth. &4, A< aAAZEA R, KO

pal
=

e

oy
N

zel

—~

;0_._

oF

FAI S Sl A o

3|

96%, 84%, 93% = = A3t Th

7}

§oom sl AEom %

0

kY (e} UH

$600,0000 el $574,7409] %<&

ol 4 = <l

[e]
T

el

o

O

Ho
I

o

¢+

—

et

2|

el

ol

il

o

H]

—

O

Ho

o] 45 [Ald<el 070, [Bl9< ol 1074, [C]d

FAA

ol &

o,

16) arell A AlA

2271 2% oluo]tt.
= el w2zt

_15_



el A A 6 AAde [CldY, UHA= 671=
- [Ald ol 070, Bl el 1470, [Cl1E el 107H

N
N
9

iy M
2

fo
).
2,
X,
12
wW
3
lo,
o
—
(e}
X
lo,
N
2
e
il
2
o
o
w
(e
A
il
>
e
o
>
o2
x
frt
-
o
T
_h4
2o e
ot
>

4, &4
ZAF7E ol dsd Aer = 4 vk Ederington dAHE== FAAF 1W
99.8%, FAAF 2] A5 97.3%, FAAK 39 BF Bl%=A At F4 A
50.5%, 49.4%, 34.0%c°l wHlsf 28f o] FFE A= yeEruth ofefd FWEA A
= A=Ak vusA e A Zpo]7b x| k= Zlo|th. Fishburn &A% =9 7
BAFIN Y A T aA Gl A=A 1270 F 1070e] ZAdAA 5o,
Ak A5 6709 AAdol M Ay, FAARIH] A5 2470 F 97l H
Tk Ao Z yehy F 48709 AAY F 25709 AA LA 7 Ao AT
3 7l AA ko] & 487 AAE T &A 1/HY AALoA AEAt B L%
ow uehd AR vlwstd FA7 Ak v T AAERE B F= Aol

S
b N oy
P

¥,
2

e i
e}

B g vk TAAA £AE Ann@ FAAG 18] A st €zt
86.6% WAEINE WolFm, FAAY 2 % 369, FAAL 30 3 649%= 1
Buth PEBe Et FHAF AN WA Aole] HrulwANE Lok Aol

T J1amA kel AT IZAGRG AIHA AL ARHE T F e HmAM $d
A, Ak el A 3 wMA AAd, Aokl Fe A ¢ e AAd, Ak A
G AWMA AAd 5 F 48709 AAYE FolAM 374 AAdel =33 Aow dEyY. &
g HAEEZD QI vhan| x| H-EAE A oyl A s=7te HUE Ay,
A NagAel 45 49 [Aldl 1570, 94 [Blell 070, 49 [Clel 32747} Zxsh= AL
2ot w7 g0 A 49 (Al 07, 94 [Blel 3070, |99 [Clel 18787F
Exots Zlow veutt o2 EAAAE deofsr] s 5 Co Holl AAls] A
&l vt

ZNAgaAcer A% Dol Fods 545 FU AAS] Lol B fste] & Aol
M dydee Wiz A AFe] s BExdo] o9 ®ste=AE E48 2k
< >0 dd A= Aok 3 A 3H)ol AT dHd =S A A ks A5
Z1sA ko m A F5, FAINAAGeR AL P55 & AZEAC wa AMA 2
Aol A ARG GejrdEe 2xudE yEkd Aot dAdos yEbd FEo] &8
A e gYdEEe] FE £xoly, F2 AAdoer yerd FEo] JlaAer AT

_16_



il

Hr
£

3] X

2 -12%A el wWEgo =z 10%1

o] oA WA, AAMA, SEURA

dejtk. &gk djd B, il C, Ild D

!
o]
Hr

!
i)

el

o
I

T
Hr
Wy
or

&+

o)
al
s

el

1
.

A e
Fotog H7lox= -10%E A} -12% LH7FA] o] o] Rt

Z}
2l

7t -

o~
e

-y
a

gl
)

Tl

193 9]

A
=

o] -3%°llA -1%7}

A AALEE 24 A

=7}

o)
A

?_

1217 2 7F 9 0.158 Bl oA

Al WEb = o] 2

o

= =
2 43 55

o
AAA7AA A A et g

_o/]

o
<H

e

f 2 Sk

o

VaR¥4 &

El

3

14 e g o

O|

&)

5] Atw

o

o A

Jo] <
@ 5 SlehIs o

o gl

=
=]

o
e

o 5

_;3]

1 2] 4= ol A €]

8>olt},

hya
ar

|

b7 2

Al o3

A

e~
T

JEREAA o]

E°] 90% VaR&+ <+

=

=

ojulol e}, WA

L
R

AAe 10%7F ot

¥

4

T

772

WA AdAd 7hA Rk

o

-

Al A 99% VaR

A| <] 3t

[e)

=

HA A4
Roz et 90% VaRe 7%

5 AR bR AT Al fA AAd e

Aoko z 3

3

A

HH

~,
R

oF

o

ol
B

l

%

Els

o= A

284

I

7

k-
ay
Np
A=

99% 2 90%°] Al =

fu
o

9] VaR

el

—

+

o
ﬁo

o

A HA AALRE A

o

g

23 3ol M= 7] a3 Ad A oF

=

ok

sjd Bel Col Aule A
TF2 Al A 7EA] 90% VaRell U

Ak 23} 3¥ 9]

2
oF w|
o}

o)

1534

T2 FAH Aow vEy 7

d

Bl

2 A ol A

il

R
R

o] KI¥A o=

4

=

=

He 2har

9

o] FFAl7}A o]Ate] W Atk

p
/g—

L

3}

)

b o

3T
it

]

e
il

o]

=
=

ao] wy
A okel 3}
= VaR

o

17) o2& @7do] Ay



99% VaR Az d7t A3 gldd Ao= yeylth olx 1% B== &0 7Yl
E28A ol Hoeo g A N@mgAAte dE g gt gl o,

= 23 g Al A= s T AA LAt 9
g gt JSW YA o M= A P aAI} gloke AS LT E
o]t

o rE O N
HJo o 2 K
I %0
ol
XN
it
v
i e
o
-3
)
:Oé
[a—
)
2
o
[a—
&
ox
1l
N
>
o=

AA DA 07914 1/38 =] FAEHRE BHAFATE T A 3]
2478 AA AADAA 90% VaR7F -2%tHE FAtAA FAgaRs BTl
™, 99% VaR+e= kA= 87 2AAldS A9t v A 1670 AAldolA g 37 eyt
AEAem Aok ¥, 29, SHelM FAd ZlZgAaATe, A F
= tol 90% VaRE s #aA714 &= 3l
et olHd dyte A 7123 FBaAAA AT Ak &= =)
A FHA ol BHAv S J1aAko]l &9 W veAlel

.E - hEs
of e Mgz v Az AdFolgks Aol Al = Aot

Ing
>
e
=2
>
o
>
[
Ko

jus)
=

ol

gho] EAol M Eds Az IS 2t MEE FATsaAA S 480 Aok
Hlasto] AZFA HIE RFEAA - SAAdNE BolFa J=d I ol FRA?
TP 7E F)aA ke S A IIE A kel WlsiA wEHAY A XFE o= FAJATR?
WAz Qo] Z2ue = st 33 7|42 o AALA - AT Ak
Al Aot Ad lAZgAATs AYadS7? & A2 oY@ ool el T o4t
£ AAsty o

HA A W A5 AU AolE AW EA WA FAHE}FAL
= Aolth, ey 2l Fx27F wAle] 2de obd A 2 dE=w

= 3o NREAAE B A A2 AF 2719 AAl AHAAE AAGH} wad &
A UhEbets] ol o) tjelEol walx G )

fo >4 o L fd
e
1y
N

! A A debge

BAY 2e v T gk 2qFe] FFskx FA A4H WA BARAME 2
Aot AadEe 4 FaAncke AEtg Bl B GRS At ks
Holth & AwAoR s|glo] vFats FEAY YA@Eo] A AERE nup wo
WA GA e Holthlo) JlsgEe] Wol AdHY 2007d3% 20089 Ew Al7]ol

AL B 717 AE olstE UlE ] (EE AgshE RITHE AFSrh wref YAt
714w &2 AH(F 9 EA), dE7HET At 9 Aol BiolA F A H(deductible)
sl Aolth ek rrtAo] dEFART AhE(F U7HE E3A4), olt By FA|do] 357}
24 O Rad e Agkoltt. 20073 2008 Atelol A JZEAAY FolA 0% AEE
12 2549 oz Ho] gtk UuA 10%E 5718 ® £57H (nearly ATM)ol
21(2009)9] <& 1>l AAE AYAES Boet=s F 99 F1:ALE SN A kel A
gt HyFow 179 =gton 1719 A #ASEe] dESE B} 19 vk

oo
x
B
N o
N

o &,

_18_



ol ¥ stA A

d3folrgo] Eefolate Ht} wrol o]fA el A

o))
e

T H]

ks
pud

Zoltt. Z1aA el A 7ol WhA EFAAE vigstslonz oo tf

] =

=O
= =2

=)

[e3}
2R

= AW A7t

P o2 7he] (

5|

==
=

ZAoltt. axdd <

[a13
=

3l oF

2nf ol ot

1
fu

o Aurol7] wWEel 1 Makme] Aol

9] A7t AALER oE9A &

Z

_WVT
!

ol

B

BolF3 otk <19 8>ellA 7+ el (1)

A=

%ol

)
B
|

op

AALER AAG A, A

Fol 8

]

2

FgA 7}

A

o] 7} 7}
F o]

3

W

ok
-

eS|

= Ak 27]d=
_04

[e]
T

o] &

At

Kol A gk 2-371 9

mj

34 &7
<ag 8>9)

A
AR w2 Aol

A

a8

AAdo]l A4 7]

7o) 717

he
S

AA freld AXH

=
=

o] 714

£ ey

o]

=
T

k]

Zh 3d e W a”elAM =, 271 ZF4 7R 7}

Aokel 2

A

o
A4r
o

ST
ES

Pz et A

s

el

o]
A

T
o]

Bl

il

o

n
w

X

X
i

fuy
—_
o
w

Tl

X
o

E o 3

3 7ol M

0 3
T

7] el

N

|

Ll

TA7Is g A kel «7hE 3 WokA

&

Aoz HBI|o%

!

A
ojm

o

|

I

HeElg o

2 HAT 1A

WA 77 o]

7)) EaAdd

=N
[e)

-
T

WH7HA(

[RER R R

3|

are] af of

N

ol 71

x7

ot} mgh

Q]
=

7

ol

St

—_—

;o‘_

oA - &2

2}

A

_19_



2 e

A9

-

-

T2} 5

o o=
BEET X
]gan_tu Mu1m
U'AT]oﬂa.s awwE
;Oﬂ%_l‘ldql‘_@OEOW_o,Ol ﬂ.U”]
e F o = o = Bk }
%EQHTM,% oo Z0 TS
o La\ﬂgaﬂ il =% PR R
HTJlEL WNI;]GMXLI?._\w
dlEEmTﬂ%u@ﬂlLf Jﬂwﬂuﬂrﬂgﬂﬂlbﬂﬂuﬁlﬂu
syrreg’ wiwfﬁi xT EX
X m]a7 ° = ﬂﬁﬂ]ftﬂ _],M]]
ﬂ% ﬁlmﬂﬂu] 1oEUerMiﬁrﬂ]gaMﬂH dﬂAHnnn__u
%__oﬁ&af = Vmiya‘m;_}o%mﬂo @Eﬂ%%ﬁz
uoovﬂwi]_lmﬂpxdmww: z,#uv&]r;ogo N Nr%ﬁﬂ]\ﬂio#E
HLk_l(\ Xumo Xo‘.rroﬁo Loﬁ_l ﬂlﬂodﬂ o],_./ILIXJo._l_zrﬁ Zo %
ﬁwrmﬁmwmw%wwmuxﬁ%iﬁwﬁmﬁﬂﬂ vmo_/qsr_],w#ﬂ@é
_Q},w < 2 }Mﬂgﬂueu%o,%&ﬂ %ﬂﬂmﬁ@aﬁﬂﬂ
@nﬁkef&ogmymljaﬂﬂlKi?1 ;w%gaﬂzﬂ T
ﬂﬂma«% o O omﬁuh@rmﬁh P%M ogﬂﬁg} ﬂpré%
= _oﬂﬂy ﬂ.u]] N . f ) T
MMWM@Bm#%wwvi&_%ﬂAWWWW %%#WNW%%%
= —_ X ‘|<o‘| 0 — = —_—
M,meém@nﬁxﬁmodrﬁﬁfam;%ﬁ%]ﬂfrﬂdr uHufr%o%ﬂ@
X _@_ié%ﬂ,gﬂl Eorbféﬁﬂ o T R iez,_drio?
== 3 i Cm T thgﬂﬂq B = o ?aiﬁ
U%%ﬁ“ﬁHTﬂMUHHﬂQ‘MHOMﬂXﬂ.o]_m]ﬁﬂwﬁaﬂ ﬂvﬁﬂ]mifﬁﬁ ﬂn—
oa‘o|7OWEQMNAW]EoﬂQJ%ﬂﬁLAWMMQH wjp UMM7ﬂ1_ﬁ|ﬂL1ﬂr w
4ﬂﬂﬂﬂmﬂoﬂ\@ﬂanﬂﬂ ‘muﬂﬁ_ummo*uﬂﬂﬂ‘w.x_lld”ﬂ ‘IALMAEJWLUMH_OQLHA
mﬂﬂﬂleaATLLAaﬂAﬂ‘mcMLZﬂEOJHVLL]On_WLﬂVIﬁ MEQHTFOEHEMEMOM
g%@ﬂgﬁﬁ&mgzﬂgﬂ%&mﬁ%4mﬂa O%W.@%ﬂyﬂ
o Tu.ﬂa%ﬂndmuamgplﬂ%moﬂ A+W‘A ) M‘Wguﬂmﬁﬂm
@dwm”%é?%mﬂ%ﬁ%ﬂoﬂﬁr Mﬂu%ﬂ %&ﬂ%%ﬁ%%
— ~ — ° rom — =
% w4OOEEEFMLE%EV&EEMﬁﬂAc %mﬂ%ﬁﬁﬂﬁw;ﬁ
ﬂﬂﬂl%ueg Jl.flc] mﬂaﬂi;oﬂ.]mouo? ]u E}JE%TZH
E_odrnonwxmoh.q,onll_VMﬂ ]],ﬁ,ﬁwﬂ 7i&oi%o/ﬂ Lo
imﬂ;,Aedr.ATEA]o%oiElmﬂiﬁH7ﬂn£uuL:ima z,_ﬂxo .é.ﬂ@%ﬂr
]qorn _ xzoﬁﬁémﬁATﬂHLt ztogm_/u N AToﬁﬂaoHﬁZM,_
Lf;aﬂ.iyg o ow K ) o o ° 1Tu|1%1§_:} -
o A_§J¢1.u,ﬂ N ] _ o x e R I L 5 o m
ool oR % m o K= T N o 5 U % 5
5 N e g g aw ° 5 M = d,ﬂnf = g 7= 2 10
B " X = 5 o el ], ) A - o° = w5 oo X
o T £ 2 qoaAEo ﬂlﬁuuﬁmwr = &71@ I He
et _LAaum/mmNM,%mw%Gﬁwnmox HJwﬂmATEﬁwﬁmwmﬂ ima&
ol ) 3 ]EL - o _ = ey
ﬂAworﬂﬁdemﬂrDMOAMﬂAT ﬂuAHTuE%_._LM_..Ur&HaMeou ﬂxﬂoﬂoﬁoo
A .moLiEquur — & =) oogﬁqiaewﬁ.ﬁ
QMo‘un o muA i ‘Alo ﬂ }MEL. ol :i wn._D oﬁa ‘IME s ﬁE \uz_m_n T 55 Maﬁ
Lwdéo%émwﬂeﬂgq N %.ﬂ@gmﬁon
Sy oacgoﬁg@ﬁoﬁﬂiﬁiA;ﬂomﬁbomufn
Mo ﬂgﬂ1ﬂommogmﬂﬂ@ﬁm;gﬂw
ﬂwﬂmﬂ_0ﬂ+%MWdLicgﬂ\ﬁmEﬂ =
ﬂl%ﬂw%igﬁ,ﬂﬂmﬂ o =
< ' n_rmo? =3 = ! o =
& o Mo = - P =W RS
T T = P T o R
T o Hin o T . - N
= A T = o w o on
AooTPﬁﬂ}rlwﬂ_l
7L£HMH Mﬂ7
;ocngn_Albf
L8

"o A

g 37}

=N

1 3l

o

kot

o] 7333kl 2 u
ek w5

-

]

3

A
- 20 -

12

. AW
H QA

A

H

o
o

O =~
T

F

u
L4

)

Kl %
xZo
] 9olM e
‘—go] -
o]



=+

R

=3

ST, ‘T EE vy 2 AMAA B3 A3 - KIKO & o= #-”
de s, wpefE, A, S olgol iz g shAel vA= &t 2 2
1 e, 19(4) 2011, 335-362.

AAH, el “g A5 913 KIKOGF2 Aol g A7, A= 23(4), 2009,
223-246.

0|, “KIKOWF S| 7HB7bol 79k AIALA," Agolt] AF3)38hi=%, 2009, 16,

olgAl, FIFAHANEFES ol&s AAYHY P8, FEAGATFY Perspective, 2010,
°o|lFF, “JIZ(KIKO) SshgAdiEe &lxde #gk A AAHAT, 11(1), 2012,

WA, “T)aA el digk AR AHE” 58 AT, 8(1), 2011, 81-116.

e, “KIKO 14 29 W8 2 247 a5 HAT, 8(1), 2011, 3-35.

A, sk A7 AR AFS 278.91,72008W AR St 5@ e s 4 7]t
A, A, “BE AT 7R E mol=Tk? L SRS V9 A 2 A

el T, 27, 2010, 63-84.

M&F AR 20100 11, 29 At 20107156296 22 5

Ahmadi, H.,, P. Sharp, and C. Walther, 1986, "The Effectiveness of Futures and options

in Hedging Currecy Risk,” Advances in Futures and Options Research, 1, part B,

171-191

Ahn, D., S. Figlewski, and B. Gao, "Pricing Discrete Barrier Options with Adaptive
Mesh Model,” Journal of Derivatives, 1999, 6(4), pp. 33-43.

Black, F. and Scholes, M., "The Pricing of Options and Corporate Liabilities,” Journal of
Political Economy, 1973, 81, 637-659.

Brown, G., and K. Toft, "How Firms Should Hedge,” Review of Financial Studies, 2002,

_21_



15(4), 1283-1324.
De Jong, A., F. De Roon, and C. Veld, 1997, "Out-of-Sample Hedging Effectiveness of
Currency Futures for Alternative Models and Hedging Strategies,” Journal of Futures

Markets, 17(7), pp.817-837.

Ederington, L., "The Hedging Performance of the New Futures Markets,” The Journal of
Finance, 1979, 34(1), pp. 157-170.

Fishburn, P., "Mean-Risk Analysis with Risk Associated with Below-Target Return,”
American Economic Journal, 67(2), 1977, pp. 116-126.

Geman, H., Commodities and Commodity Derivatives, John Wiley & Sons, Ltd, 2005

Haug, E. G., The Complete Guide to Option Pricing Formulas, McGraw-Hill
Professional, New York, 2006.

Heynen, R. and H. Kat, "Partial Barrier Options,” The Journal of Financial Engineering,
1995, 3, pp. 253-274.

Howard, C. and L. D’Antonio, "A Risk-Return Measure of Hedging Effectiveness: A
Reply,” The Journal of Financial and Quantitative Analysis, 22(3), 1987, pp. 377-381.

Khil, J. and S. Suh, "Risk Management Lessons from "Knock-in Knock-out,”
Asia-Pacific Journal of Financial Studies, 2010, 39(1), pp. 28-52.

Markowitz, H. M., "Portfolio Selection,” The Journal of Finance, 7(1), pp. 77-91.

Merton, R., "Theory of Rational Option Pricing,” Bell Journal of Economics and
Management Science, 1973, 4, pp. 141-183.

Moon, K., "Efficient Monte Carlo Algorithm for Pricing Barrier Options,” Commun.
Korean Math Soc., 2008, 23, pp. 285-294.

Rich, D., "The Mathematical Foundations of Barrier Option Pricing Theory,” Advances in
Futures and Options Research, 1994, 7, pp. 267-311.

Ritchken, P., "On Pricing Barrier Options,” Journal of Derivatives. 1995, 3(2), pp. 19-28.

Rubinstein, M. and E. Reiner, "Breaking Down the Barrier,” Risk, 1991, 8(4), pp. 28-35.

Wystup, U., FX Options and Structured Products, John Wiley & Sons, West Sussex,
England, 2006.

_22_



Appendix

<E 1> 71253549 FAAZA At A=

20073 2008 Afololl AAlz AAHALD Al e JNAZFAAGE A
744, S AleF A dESHES YEY partiale #E7]3ko] Akt EdEA 2 FEE 9T
AA =

@k Al Aot BE AAE g ool

Ak wz | Ak Aokl | Fa W (2914 Ok

Aot 1w () KO Fv4 $300,000 | X=1018, KO=950 partial
T KIKO == $600,000 | X=1018, KO=950, KI=1050 | $=1005.2

I KO Zvj5 $350,000 | X=924.5, KO=905 partial
e KIKO & $700,000 | X=924.5, KO=905, KI=950 | $-9315

KO Zvj4 $1,000,000 | X=949, KO=-890, partial
Aok gw | PAA TRIKO Zole | $2,000000 | X=049, KO=890, KI=960 $=930
(2d) KO %1+ $1,500,000 | X=930, KO=900 no partial
part B P so e $3,000,000 | X=930, KO=900
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<E 2> 712533 AA G 19)9 Ay oF

ofgle] &\ <3 1>9 19 Al 2vj4 AW A 71 ZESFAALS 714 dANA A oF
= A3 Aotk B Aok NAdAFdA KOF A 95021 KO #5448 1) wigsta, EAlo] KO
AAZF 950, KIZFAA7F 1,050¢1 KIKO -34S 284 visls S rtxs ol ojn F+ |49

o
YAtA e 1018002 FUsh B SAAG Wt 1240l m AAE v ol otk Ak
o & 30 v sge ot

Case 1! ## 7|2t 5 3go] 9509 oS FA8tHA 1,0509 w=td A
(1) ®k71%k&o] 10189 Wwrd A5 7192 307 289 mstE gl
1,018¥1¢l wi:=3 A PALrt 7hs stk

(2) BH713H&0] 1,018 °]4Y ¢ FAAAHE S
Case 2: ## 7|3 & 380
°og2 A A5
(1) ¥H7]18H&o] 1,018 wwrd A9 7192 308 2o vsE g9
1,018916] W=3 Ae] YA} 7Hs e

(2) RE713H&0] 10189 o] AF 23] F& AT A 7P 23l A
60uF &el o] wstE e 101890 wl=soF & o= it}

Case 3: ## 713 & g0 dulolgt 9509 olst=2 Add 49

g AA del g4 &

—

950¢] o] A4S HA A FWolatE 10189 o)A

A

2.
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<E 3> #HAGFHY vlw 1@ A% 19

otele]l v AgrIte]l 149 F1ZFAAAkAA wiY Zet= 1271 AAAIHAA gl dis)
1) FdA 2 FIAZIHA 3) NIZFAAANEES Zo| FHEHUHF ) 39S 45, 449 24
Ao gt FdE wmEEAY 7]EH"F )&  Ederington(ED)® Fishburn(FB), Howard and
D’Antonio(HD)9] sllA 45 A e eolth FFHA=At 4582 05%=2 7Hg 35T,

ED HD
249 FaA guag M8 KIKO #17] A4 FBAA A% 6A
e G R

std dev mean std dev mean std dev mean KIKO forward KIKO  KIKO

1 2.14%  -0.18% 0.00%  -0.68% 1.30% 0.57% 0.633 0.820 0.813 0.731
2 3.58%  -0.42% 0.01%  -0.90% 2.54%  -0.26% 0.496 0.891 0.309 0.119
3 4.00%  -0.72% 0.03%  -1.22% 2.95%  -0.69% 0.456 0.856 0.221 0.054
4 446%  -0.82% 0.03%  -1.33% 3.28%  -1.00% 0.459 0.863 0.167 -0.015
5 471%  -0.89% 0.04%  -1.41% 3.46%  -1.19% 0.459 0.862 0.143  -0.044
6 5.23%  -0.70% 0.04%  -1.25% 3.710%  -1.33% 0.501 0.905 0111 -0.128
7 514%  -0.78% 0.04%  -1.28% 3.67%  -1.32% 0.490 0.898 0.121  -0.106
3 543%  -0.80% 0.04%  -1.33% 3.85%  -1.48% 0.497 0.901 0.103  -0.136
9 578%  -0.83% 0.05%  -1.37% 4.06%  -1.67% 0.506 0.907 0.086 -0.167
10 6.09%  -0.91% 0.05%  -1.41% 4.28%  -1.87% 0.507 0.912 0.073  -0.190
11 6.44%  -0.96% 0.06%  -1.46% 447%  -2.08% 0.518 0.915 0.061 -0.218
12 6.95%  -0.93% 0.06%  -1.50% 474%  -2.28% 0.534 0.921 0.053  -0.246
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<E 4> HAGFHY vlu 20 A 29

ohelel Ei Aokl 14
(1) #34 2) BHA=A

A FlmFAAkANA v st 1270 AAAI A A EE S
) 7IZFAFA(DES F9 FHFUHF B stds A5, 449 27
b

&l

Aol digt o8 xFHaet 7ld4%E, Ederington(ED)¥  Fishburn(FB), Howard and
D’Antonio(HD)9] 3lA4#E A e oty SAEA G &2 05%= 7HE kAt
ED HD
Axg  FIA EHEE KRtz Y KIKO &= &l = FB & 4% & A
3 3 3 o
std devn. mean  std devn. mean = std devn = mean KIKO forward KIKO KIKO
1 1.16% -0.41% 0.00% -0.91% 091%  -0.40% 0.390 0.274 0.310 0.129
2 154% -0.57% 0.00% -1.07% 1.15%  -0.73% 0.444 0.447 0175 -0.030
3 1.89%  -0.80% 0.00%  -1.29% 1.38% -1.11% 0.464 0.498 0.088  -0.131
4 2.15%  -0.96% 0.00% -1.45% 1.54% -1.37% 0.483 0.526 0.057  -0177
5 2.40%  -1.10% 0.00% -1.58% 1.71% -1.61% 0.493 0.558 0.032  -0.217
6 2.63% -1.15% 0.00% -1.67% 1.83% -1.77% 0.515 0.576 0.021  -0.250
7 2.84%  -1.27% 0.00% -1.78% 1.96% -1.95% 0.522 0.589 0.016  -0.265
8 3.03% -141% 0.00%  -1.89% 210%  -2.13% 0.519 0.602 0.010  -0.273
9 3.23% -151% 0.00%  -2.00% 2.24%  -2.28% 0.519 0.611 0.007  -0.280
10 3.38% -1.58% 0.00%  -2.08% 2.32%  -2.40% 0.526 0.612 0.005  -0.287
11 354% -1.67% 0.00% -2.16% 2.44%  -2.53% 0.524 0.625 0.003  -0.291
12 3.69% -1.72% 0.00% -2.23% 253% -2.64% 0.529 0.629 0.001  -0.299
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<E 5> HAFFHY vlu 3 A 39

N

E

obefel = AoFrIzte] 2WdQl JlagAAckel A e =efsk= 247) AA AN DSl o)

(1) F&A (2 AEZFHA Q) JZFAANANEES 2o 30T BHH) d0S 45, 229 x4
e o Eo TFA Pﬂ 7= 2 &, Ederington(ED)¥ Fishburn(FB), Howard and D’ Antonio(HD)
o] A E A Aolth TIHAEAYY FFEES 05%=E /gt
ED HD
AAY  FIA 2HdE A 537 KIKO 37 | A] FB #l# A3 A
e A2

std dev mean std dev mean std dev mean KIKO forward KIKO KIKO

1 2.32%  -0.66% 0.00%  -1.15% 1.82% 0.33% 0.387 0.674 0.483 0.600
2 2.56%  -0.99% 0.02%  -1.49% 2.21%  -0.06% 0.250 0.615 0.354 0.454
3 274% -1.18% 0.03%  -1.66% 2.45%  -0.30% 0.200 0.607 0.293 0.381
4 291% -1.29% 0.04%  -1.80% 2.66%  -0.49% 0.172 0.599 0.242 0.322
5 3.05%  -1.45% 0.04%  -1.95% 2.83%  -0.69% 0.144 0.593 0.207 0.283
6 3.28%  -1.49% 0.05%  -2.01% 3.00%  -0.83% 0.164 0.611 0.175 0.234
7 3.52%  -1.55% 0.05%  -2.05% 3.20%  -1.02% 0.175 0.642 0.140 0.182
3 3.71%  -1.61% 0.06%  -2.10% 3.34%  -1.13% 0.192 0.659 0.126 0.156
9 391%  -1.64% 0.06%  -2.13% 3.48%  -1.25% 0.209 0.677 0.110 0.126
10 411%  -1.68% 0.07%  -2.16% 3.62%  -1.39% 0.222 0.695 0.095 0.097
11 428%  -1.70% 0.07%  -2.19% 3.74%  -1.47% 0.240 0.706 0.087 0.079
12 444%  -1.71% 0.07%  -2.20% 3.84%  -1.56% 0.253 0.719 0.077 0.058
13 462%  -1.74% 0.08%  -2.20% 337%  -2.69% 0.468 0.735 0.009 -0.243
14 478%  -1.74% 0.08%  -2.21% 3.50%  -2.73% 0.464 0.747 0.007  -0.246
15 490%  -1.69% 0.08%  -2.22% 3.56%  -2.72% 0.471 0.750 0.007  -0.250
16 5.06% -1.73% 0.09%  -2.22% 3.69%  -2.80% 0.467 0.764 0.006  -0.253
17 5.22%  -1.75% 0.09%  -2.23% 3.82%  -2.85% 0.465 0.774 0.005  -0.254
18 536% -1.73% 0.09%  -2.24% 3.92%  -2.87% 0.467 0.780 0.005  -0.256
19 552%  -1.76% 0.10%  -2.24% 4.03%  -2.94% 0.467 0.789 0.004 -0.262
20 5.64%  -1.75% 0.10%  -2.25% 415%  -2.96% 0.460 0.796 0.004  -0.259
21 579%  -1.79% 0.10%  -2.26% 4.26%  -3.02% 0.460 0.804 0.003  -0.261
22 590%  -1.76% 0.10%  -2.26% 434%  -3.02% 0.457 0.807 0.003  -0.259
23 6.02%  -1.78% 0.11% -2.27% 443%  -3.07% 0.459 0.812 0.003  -0.261
24 6.13% -1.81% 0.11% -2.27% 452% -311% 0.454 0.818 0.002  -0.260
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obelel B %l <E 1>l ANBE A el ANmEAALH FAF TIPS e E e A=
A%k Wee Feld oItk o714 X PAAL heRE partiale #A717be] AN}
e 3%g ovg

5
Aok Wz A okl & Ackaal | Fa Wy (@90:9) oE
et 1w (1) [0 %‘j 5 $574,740 X-9%8, KO=700 partial.
KIKO v % $574,740 | X=993, KO=700, KI=993 | 3 2]:$600,000
A o (1w) O EHE 566,810 | X=915, KO=800 partial.
KIKO v % $586,810 | X=915, KO=800, KI=915 | 3 22]:$700,000
t A KO %UH_/I: $1,851,200 X:912, KOZSOO, partiall
A A o | P2 KIKO E1% $1,851,200 | X=912, KO=800, KI=912 6-221:$2,000,000
s d) | o [KO EE $2,776,800 | X=912, KO=800 no partial.
7T ko =uE [ 92776800 | X-612 KO-BO 15221 53,000,000
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<E 7> T4 WAZYr e Z= SR ZA %Y A

olef e ®& AlFrIzrel 1d L 299 ANZGFAA LN mjd ZefstE 1271 £ 24709 AAA A
oA &gl tal (1) F3A (2) TIFAEdNA 3) 7IZFAAAFEES Fo FHFUHF 27) 34
S AL, Aol ZAA e e mFEAAS 759 E, Ederington(ED)# Fishburn(FB),
Howard and D’Antonio(HD)¢] slX|d & At 3oty Tt 582 05%= 7143t
At

A A FARAG 14

47 KIKO Ederington Fishburn Howard &
AA 4 (ED) (FB) D’ Antonio
3| %] /g 3 A7 (HD)
std dev  mean
8l 2 4 %
1 0.09% -1.17% 0.998 0.459 -5.710
2 0.15% -1.18% 0.998 0.810 -1.963
3 017% -1.19% 0.998 0.859 0.027
4 0.19% -1.20% 0.998 0.885 0.580
5 0.20% -1.20% 0.998 0.897 0.960
6 0.22% -1.19% 0.998 0.910 0.140
7 0.22% -1.20% 0.998 0.909 0.307
8 0.23% -1.20% 0.998 0.917 0.480
9 0.24% -1.20% 0.998 0.926 0.610
10 0.26% -1.20% 0.998 0.933 0.736
11 0.27% -1.20% 0.998 0.939 0.864
12 0.29% -1.20% 0.998 0.946 0.935
$d B. FRAAL 29H
4 KIKO . . Howard &
Ederington Fishburn .
AA 4 D’ Antonio
(ED) (FB) (HD)
std dev  mean 3 %) A 7} 3 %) A =} I
1 0.19% -1.55% 0.974 -1.140 -3.867
2 0.25%  -1.58% 0.974 -0.250 -2.375
3 0.30% -1.61% 0.974 0.179 -1.331
4 0.35% -1.64% 0.974 0.361 -0.785
5 0.39% -1.66% 0.974 0.481 -0.417
6 0.43% -1.67% 0.974 0.551 -0.203
7 0.46%  -1.69% 0.974 0.604 0.016
8 0.49% -1.71% 0.974 0.648 0.209
9 0.53% -1.73% 0.973 0.681 0.359
10 0.56% -1.74% 0.973 0.702 0.467
11 0.59% -1.76% 0.972 0.723 0.545
12 0.63% -1.77% 0.971 0.738 0.597
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<E > A%

Ha C. s3AF 3™

47 KIKO . . Howard &
Ederington Fishburn .
AA 4 D’ Antonio
(ED) (FB) (HD)
std dev  mean 3| %) A 3| %) A 7} N
e}
1 0.17% -1.84% 0.994 0.160 -4.199
2 0.19% -1.87% 0.994 0.390 -2.175
3 0.20% -1.88% 0.994 0.484 -1.258
4 0.22% -1.89% 0.994 0.555 -0.565
5 0.23% -1.90% 0.994 0.608 0.037
6 0.25%  -1.90% 0.994 0.646 0.265
7 0.31% -191% 0.992 0.680 0.326
8 0.34% -1.91% 0.991 0.705 0.398
9 041% -1.92% 0.989 0.724 0.390
10 0.53% -1.93% 0.983 0.736 0.310
11 0.60%  -1.94% 0.980 0.746 0.295
12 0.76% -1.95% 0.971 0.746 0.207
13 0.88% -1.97% 0.964 0.745 0.160
14 1.02%  -1.99% 0.955 0.741 0.114
15 1.12%  -2.00% 0.948 0.735 0.087
16 1.26%  -2.03% 0.938 0.729 0.058
17 1.35%  -2.04% 0.933 0.723 0.039
18 1.50%  -2.08% 0.922 0.712 0.013
19 1.73% -2.13% 0.901 0.687 -0.021
20 1.79% -2.14% 0.900 0.685 -0.032
21 1.91% -2.18% 0.891 0.673 -0.048
22 2.06%  -2.22% 0.879 0.656 -0.065
23 2.16%  -2.26% 0.871 0.645 -0.075
24 2.28%  -2.30% 0.861 0.631 -0.090
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<% 8> VaR &4

obdl ¥ AMZHA Al Zbztel diste] 7] =234 A <k
71% 99%VaRet 90%VaRE A& )

71 AlE a2 A1 A9 60nt, A2 A4S ,

1-12)= 29wt e], Part B(Z#A19 13-24)& 3¥ivtdgjolt}, o2 So] sid A9l Ak HolA 6HA
AA Lol 99% VaR, & 1% AFHFFolA HAdEdgae dxd SddEe 4¢ 79872¢ 8 o1
F|ZF AR A dA Ay Fde 79872 oy, AT ZZ AR 4% 10,218E ot}

A2 A Ak 1HH} F=AAF 1™

449 99% VaR 90% VaR

e HEA: ] T7) 5 L HES: X! T7)5

qE A o A A oF d= A oF AL oF
1 -4.975% -1.904% -1.377% -2.857% -0.792% -1.290%
2 -8.788% =R -1.517% -4.939% -4.621% -1.374%
3 -9.014% E -1.577% -5.755% e -1.405%
4 -10.356% zE -1.640% -6.440% zE -1.436%
5 -11.361% 35 -1.649% -6.914% 5 -1.451%
6 -13.312% IFE -1.703% -7.367% E -1.455%
7 -12.545% FE -1.684% -7.200% I}E -1.468%
3 -13.537% e -1.704% -7.623% B -1.472%
9 -13.295% B -1.744% -8.218% B -1.489%
10 -13.645% e -1.756% -8.535% E -1.512%
11 -15.216% =R -1.796% -9.036% e -1.551%
12 -16.151% IE -1.830% -9.562% zE -1.554%

A2 B. A 2} A F 2¥
A9 99% VaR 90% VaR

e HEA ] T7) 5 2 HES ] T7) 5

Sihey A oF A A oF d= A oF A A oF
1 -3.120% 5 -1.970% -1.917% -1.340% -1.805%
2 -3.963% B S -2.129% -2.548% -2.265% -1.879%
3 -5.183% }E -2.316% -3.221% IE -2.005%
4 -5.937% #E -2.410% -3.673% IE -2.078%
5 -6.715% E -2.525% -4.160% FE -2.172%
6 -6.863% s -2.647% -4.536% s -2.224%
7 -'7.568% = -2.724% -4.833% = -2.266%
8 -7.922% = -2.796% -5.279% = -2.388%
9 -8.717% = -2.876% -5.591% = -2.403%
10 -8.771% = -2.983% -5.860% s -2.457%
11 -9.609% }E -3.051% -6.156% I}F -2.441%
12 -10.214% 35 -3.073% -6.435% 35 -2.534%
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A2 C. A 3UF} FAAF 39

s 99% VaRe 90% VaR
A9

e SR TAIN=Z e 7254 TAIN=Z

ik Al F 5 A F A= Al <F 5 A A <k

1 -5.805% 2% 2231%  -3.662% -0.988% -2.064%
2 -6932% 4% -2.088%  -4.235% ~4.222% -2.106%
3 -7.132% 4% -2.336% ~4.667% 4% -2.140%
4 -7.896% 4% -2.351% -5.113% 4% -2.163%
5 -8342% 4% -2.404% -5.356% 4% -2.188%
6  -8875% 4% -2.453% -5.697% 4% -2.219%
7 -9.308% 4% -2.477% -5.988% 4% -2.241%
8  -10411% R -2532%  -6.270% 4% -2.250%
9 -10.366% e -2580%  -6.609% 4% -2.275%
10 -10508% 4% -2596%  -6.809% 4% -2.304%
11 -11.493% 4% -2.606% ~7.165% 4% -2.317%
12 -11.028% 4% -2.639% ~7.295% 4% -2.320%
13 -12437% 4% -2.674% ~7574% 4% -2.352%
14 -12.302% 4% -2.704% ~7.807% 4% -2.376%
15 -12529% 4% -2.709% ~7.906% 4% -2.382%
16 -12542% 4% -2.773% -8.107% 4% -2.405%
17 -13557% 245 4% -8.268% 245 -2.406%
18 -13.275% 2% 4% -8581% 2% -2.428%
19 -14.129% 2% 25 -8.648% 2% -2.448%
20 -14514% R 4% -8916% 4% -2.426%
21 -13.970% R 4% -8.989% 4% -2.461%
22 -14.228% R 4% -9.186% 4% -2.476%
23 -15544% 245 4% -9.435% 4% -2.499%
24 -15206% 245 4% -9.648% 4% -2.506%

_32_



<39 1> A RZFY AE SLBA

e e gy dES FIAEASeR bgdd HE0-100%)=2 sAY FF AXEEHS
FIEg] F FFEAY] HHE vfFIu = P Yebd Aotk Eek a7 AJl 99 [Al [B],
[Cle d5% dAT 4% AAZEZZ7 SAHAE d9S 723 o= [A] 992 dERY
ZNFEe] a1 BFHAZLE Fot AL} 22w 5 A [Cld g A=A R F%
st AR JgedEE Wi RFHATE Eof 7MY SIAEATE £ €2 Fd9elth Bl 9L A=
ARt A &Rt -t [A]RT Xatm [ClE99 e A=At B A axrt -4 oh
mean return
|
i
[A] !
|
|
' SpOt
s |-
|
|
|
|
|
\E\
1 hedged portfolio
: with 0.3 forward
|
k¢ i
hedged portfolio !
with one forward !
! std dev.
0 Og
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<Y 2> AEAFo &A

)2 7zt vehd Aot o]t AR

i= H —
Fo e TIHAEAAZEZY AN HAed AAZTEZILR A43 A V&7 Fd5

mean return
A

hedged portfolio spot

with options

hedged portfolio
with forward

std dev.
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<29 3> ZALE 712349 dARZFAL: A 1H¥

obehel @e Aozl 1del AlmgAAkl N WA mess 120 AAAGAA Dol o)
() 734 @) BRAEANA (3) AZFANA (LA 2o FFol BY) FAS A5, A% TAA
oA G oo EEuabsh Aol vhavl= Yol el Aelth. %5 4 (unhedged)

I AR A, 7|ZFAHA] BT Azte] AREFE 7| g5l S et FelEe REdAE St
3l RE5S Holi 9rt. AkFHS $300,00001 71459l KO %% mjg=skar 26 o] KIKO &
i =5k AleFel ok AlFAl A S 2008/3/21, A7z 1d, AlekAIH Y] &2 10052 o]al YA 74]
I vgoy 2ok X=1018, KO=950, KI=1050. Eﬁwc |oko] 48 E 05%2 71A4%. ages

ALY 3% HDe] WS on st

1.0
@® unhedged
\v4 X hedge with forward
0-5 1 v $600,000 and hedge with KIKO
AN
\
0.0 - \
~ o
X Vi~ _
£ 0.5 - *
2 X ~—
Z y v \o/ . :. .
% -1.0 4 VA//// Va e ©
O Vi // / //
/
- % v,
-1.5 v /
s /s 7
v Y //
v /
-2.0 A Va4
vV 7/
v
'25 T T T T
0 8

2 4
Std Dev. (%)
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<29 4> ZALE N2 AAEHA2: A 2™

ob#f o] e Aekr|zbo]l 1WQl 7|ZFAAGNA wjd Eefst= 1270 AAAIHAA Deste] o)

1) F3A (2) FIAEEA () NZFAAAEYE 2 FF TY) RS BY, Ao TAA

3 FolE EFAXY VUL dES vlmbx FHdo] yelkd Aol WA E A A (unhedged) 2

MEd A, 71258 A BF Algle] AREFE Vg &L stgstn £ E A= S8

B RS woln gk Aokl $350,0000 3 719S0] KO ¥ wl4eta 2u)e) KIKO ¢ w%
]

=
o= 74]“0]3} Aok & 2007/8/1001 a2 Al F71bS 19, Al%kA] #&& 93150 WA AkRSFE

oS 2ol X=924.5, KO=905, KI=950, A LA k] Fmv 05%= 7H4 %, statxe AA494E 3%
AL wheks ofug
0.0
@® unhedged
V=0 X hedge with forward
-0.5 + v $700,000 and hedge with KIKO
//.
v °
X
([
o 107 X s
3\./ v // o )
£ X e
2 X v s o
~ § vz - )
= / / )
S § v // // 7
= 20 X v/ s i
bod /
R Voo 7
v / 4
/
v /
-2.5 4 v oy
v
'30 T T T T
0 1 2 Std Dev (%) ° 4
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<ad¥ 5> AAEE 713§

obelel 1Re AIcrel 29l AmEAAGANN Y mes 24 AANGAA Delstel s
(1) #3042 FHAENA ) AmGAANA(E Felo] FF F) A4S AF, 242e zAH
A oo mERAS el EE than = Aol e elth %el4 %A H(unhedged) 3}
HENA, AagAAA BF Aol ARe42 A5G destn 280 FFAJE Fe
RS welm gdrh MEAKS] FrEi 05%clth SHEE AAWE A AF YIS o
g Ak A 2008/1/201 3 AEIREe E 2d, ASHA FEBEL9300]0] Uu A Aehds i

o} )
* Part A: KO 3 14 + 2 KIKO & "%,
* Part B: KO 2

g + 2 KO & Wi, A

Aae sARZA3: A 3

I oF5 21=$1,000,000 (1'd), X=949, KO=890, KI=

] o o) -

$1.500,000 (1), X=930, KO=900

960

0.5
v
® unhedged
0.0 - \‘\ v X hedge with forward
\ Vv $2Min A, and $3M in B
\ ‘\V and hedge with KIKO
-0.5 \ \\V
o \\w
3 Y
£ 1.0 A o\l \v
X e \\V
g 0\\\ v
E -1.5 X ®e o
g X 0000¢%00%0 ¢,
Q _2 0 _ Y / /
= ' / Vs
/ V4 Y
/ / Y
-2.5 4 / // /
v /
Yx, £
Ve
-3.0 VV%
'35 T T T T T T T
0 1 2 3 4 5 6
Std Dev (%)
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Mean Return (%)

<Y 6> T3 yAzZgugs =

Ha A FEAS 19

e HELDTIE B!

2 4
Std Dev (%)
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< FYE Az dS ke FATIEAY A5 AALE FoE 54S BoFa 3
oFe]l T RE 056%, 7Ifol AAd Alfel Bfshs dedEel A7) $600,00001H F&
= o 20hX=993, KO=700, KI=993, Al 9=$574,740
0.0
[
[
-0.5 -
X ® ‘
[ [
y ° ®e o
-1.0 1 o
-1.5
® unhedged
X hedge with forward
Vv  Another hedge with equal premium
'20 T T T T
0 6

il

A o



<ad¥ 6> A&

Wd B. +A3Ak 29

29e T WAz AS ke FAI A W] AAYH FEF EAS HAFn vk A
TAke FEEE 05%, 71del AAYE A M Bist= @y dEe A7]= $700,00001H F8 Ak
W g 2ok X=915, KI=915, KO=800, Al 91=$586,310
0.0
[
-0.5 - PY
[
X
- -1.0 - % ®
= ® e
= X °
= [
+~ n X
é 1.5 § % [ ] ° .
g X o
O
2 X
-2.0 A g
® unhedged
-2.5 X hedge with forward
Vv  Another hedge with equal premium
'30 T T T T

2 3
Std Dev (%)
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<ad¥ 6> A%
Bd C. &3A¢ 3

age Y3 WAZYn IS 2t FAIZAS AFe AAdE 9
ZEAICke] FaEE 05%, 719l A2AY Ao EfAgste @HdAE V=
$2,000,00001 ¥, tt& 1 5ok (part B)2 $3,000,00001th, F& AdW 4= &3 2,
Part A: X=912, KO=800, KI=912, Al ¢kl (Part A)=%$1,851,200

Part B: X=912, KO=800, Al ¢f= < (Part B)=%$2,776,300

0.0
® unhedged
X hedge with forward
05 VvV  Another hedge with equal premium
[
S
~ -1.0 + L
o)
~ L
=
S -1.5 1 X L) °
> X * ®0000000¢_ o,
X% *
X
-2.0 - Wiz
%
VVV
'25 T T T T
0 2 4 6
Std Dev (%)
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[m
M o

W rle

Lz

4 x

2

19 10
s,

Percent (%)

e o,

o

Percent (%)
[e)]

<T™E 7> HA AFY FIdE 22X

A 2eg
How ekl Aot}

i
Keil)
ol
4
=
N
K
o
>
)
£2
NE
Bl
o

N
H
o

>

u

Hd A Ak 3H (A 3W) o 1HA ZAY

¢ Hedge with KIKO

Hedge with
modified KIKO .

4 -
2 -
0
-10 -5 0 5
Return (%)
g B. Ak 3d (FAAY 3¢) ¢ 6:A ZAE
35
:L Hedge with
30 | | modified KIKO
1!
25 ; :
h
!
20 + : |
I
157 { Hedge with KIKO

[
|
|
|
|
|

-10 -5 0 5
Return (%)
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<a¥g 7> A%

W C. Ak 3 (FA3AF 3¥) 9 1344 ZA4

50
]
I
40 4 Hedge with - ==
modified KIKO ||
I
¥
h
30 A l| se Hedge with KIKO
k= N
12 |
S i
- |
= |
20 4 |=
h
h
h
10 '
O s T
-20 20
Return (%)
g D. A 3H (FARALY 3H) 9 249K AAL
40
n
h
L
Hedgewith |}
modified KIKO | =
%7 e
hyse
l| 0
|' :: Hedge with KIKO
£ Pyss
S 20 =| ::
L (xS
A~ | B
e
I gee
| gee
10 bss
[
13°:
B No hedge
! .0.........
0 - - | caas .
20 -10 0 10 20

Return (%)
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<I¥ 8> 71ZFAANA E3 X9 ZALHE 7450

TYe <E 1ol AN 3 A sk <E 6> ANE FU WAz g 2 &
A7 SRR BT FFHAL T F 429 §AAAL W] AALEE ebd Aol Th
27443 F4A9) Aolg vehiE WAl LAF vhio g WAz dAd FYA 54
F s,

gd A Ak 1A FAASF 19

(1) 244 AmAF] FAAA Fol

18x10°

16x106 4 | —@— Call price
—<O— Put price

14x106
12x106
10x10° ]

8x108 4

option price (KRW)

6x106

4x108

2x108 4

0 T T T T T T T T T T

maturity (month)

@) FA471@A L FAA Fol

18x106

16x10° | p
14106 -
12x10°
10x106 -
8x105 3

6x10°

4x108

—e— Call price
2x106 —<O— Put price

0 T T T T T T T T T T

maturity (month)
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<a1dg 8> A&

Hd B. A 2} A F 2¥

(1) 47 ASAF] FHH Fol

4

10x10°
—e— C(all price
—<O— Put price
8x106 4
2
g 6x100 4
~ J
(9]
2
=
o
8 4x10° A
a
=]
2x106 4
0 + T T T T T T T T T T 1

maturity (month)

) 37 A ke FHAE Fol

10x108
8X10° ¢
6x108 4
4x108
2x106 4 .
X —— C(all price
—<O— Put price

maturity (month)
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<Y 8> A&

Hd C. Ak 3UH} FAAF 3%

(1) =84 71aA ke A

77 Fol

—e— C(all price
60x10° 4 | > Put price
=
o
X 40x10°
Q
-2
=
&
=}
g
a
o
20x108
0 T T T T T T T Y Y Y
2 4 6 8 10 12 14 16 18 20
maturity (month)
(2) 78713 A ke FAA7HE Fo
70x108

—e— C(all price
60x10° 9 | —o— Pput price

50x108 4

40x108

30x108

20x108

10x108

maturity (month)
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4
J
>
N
o)
offt
o
o
et
X
12
Lo
M
%

wA o3t 7“’] HaE Aokt

C St AR AEEE
3%4ﬂ5

- U: knock-in ¥+= st 7

- L: knock-out ¥ = 3tgt 77

. fC: F534A9 w7149 maz(S;— X,0)

.fP

A9 7149 mar(X—.55,0)

>-1u

MA7HA A9 g4

19
o
=5
>
ol

b Theat 2,

(1) KOL) put: f7(S,)I{S, > L, Vt}
(2a) KO(L) call 27} wjx=: -2f 9 (S,)I{S > L, Vt}
(2b) DKO(L,U) call 278 wi<=: 2f C (S, ) {L < S < U, Vt}

o] 71 I{ -+ } & indicator &Folt}. &A,

(2a)+(2b)

2f (SIS, > LVt }+ 2f O (S){L< S < U Vt}
~2f€(S;)I{S, > L, Vt,and 3t, S, > U}

2KIKO(L,U) call "} =

oty wp o gle] A2 ()3 Agetd ofelel Aol FYTrh

(1)+(2a)+(2b)
= fP(S)I{S > Lt} —2fC(S,)I{S > L Vt,and It, S = U}

o wo} Ao} “FHIIALE] o wrl5el BAsA Bk,

Aol AAE T 2k @ ohdle He p

stE KO(L) & ¥ %9 7FA, DKOL,U) &
7o B R AT LS M(partial window option)2] 7}72 2]

&4 7HA Aol v,

KOL) 54 7HA:
KO(L) call price=
ST N (z,) — Xe T N(z, — o/T)
— ST (L/8) N (y, ) — Xe T (L/S)*N(y, — o /T')

(al)

ol 71 A,
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z =) (e yT

oT
ylz%ﬂlﬂnaﬁ
n= b—j/z

KO(L) E&49 7b:
-2 e 919 Aa)S o] &3t ALt

DKO(L,U) &&A:
DKO(L,U) call price =

SERID> [( L: jﬂl(%)ﬂz[]\f(dl)N(dZ)] (LU+ 51, jﬂS[N(d;;)N(dn]j

n =— oo

_(L”HJIBQ[N(%_U\/T) — N(d,—oVT)]}

s
(a2)
o,
g = In(SU/(XE™) + (b+0"/2) T
! o/ T
g = In(SU*/(F*")) + (b +*2) T
=
o /T
g I (L2 /(XSUP)) + (b+o?2) T
3 o/ T
g (L2 /(FSUP)) + (b+*2) T
! o T
2[b—3,—n(6,— o )
= [ 2 U";(l 2)]4_1}“2:2”(1022)7
2[b—6,+n(5,—5,)] 1
M3: 2 0-2 1 2 _’_1} F: Ue(ST
714 biz F B3he] FA@IAE Aol o WEAS 77t YR BF 5,3 5, 4
A L7 Ue %82 vehled Fn2 5E2dAede HEL 0ol
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%% B $4

Aol

Aolt}, o 7| Al A A ke

&

7 51.7) o3}

A% Jmgad A

T3 YAz IS

PN
TTEC

HAEA ko] dukA o7 7} -3t}

AR =

TR 757 o,

AlCkel FFnla 8 of

aelar AdmAeke] A
ED(Ederington), FB(Fishburn), HD(Howard and D’Antonio) A|7}A] Z ZoA] A4ksk Axts
05%Z 7F4stath Funzg 2E ALY F

ED: 919 st
(H=AF 100% ¥
TV FZA ke HAaEH)

AAEe] HE)

HD: ApZA] 4
7N & 3}
(249 5
7] FA oFo] -3k

AA L] vE)

Panel A. &4 A 713ZA S A=A v
Ak 14 50.5% 0/12 3/ 12
Ak 29 49.4% 1/12 1/12
A<k 31 34.0% 0/24 12/ 24

Panel B. ¥% ¥ J713ZA%H} A=A v
FAA S 1 99.8% 10 / 12 10 / 12
FAgAF 2% 97.3% 6/ 12 6/ 12
F7g Ak 3 95.1% 9/ 24 14/ 24
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FE C ASIAN NZFAS s3F 71Zs49 Aduja 89

obg] e EFENA ojul A HEozA Ak FA FmFAAG 5 S
FAALFe] FAAHNE vt 2EH Y H7FA] A HEE o] &t Hrke RS o Y. F
A A3 A HA Do Markowitz HE A= BEE bs
FAXLEEZD Y AE YERY. (A §- S
A= 10 7M7tE £ HD AR A= $X7F S5
Mol AxA kR FB XA H47F 53 A5 on|st
HD 3sIA A 7= 0]t

R AEAke] ED AR A 101H,

A2 A Ak 1dF} FAAF 1™

Howard and

S Markowitz Ederington (ED) Fishburn(FB) D’ Antonio (HD)

= A 9 % 3 %) A1 3 3 2] A 3
3 A 3 2] 7d 1} 3 A 7 1404 3}

T4 A T4 5 T4 d F4 % T4 A T4 5 =4 A T4 5

1 A C 0.633 0.998 0.813 0.459 0.731 -5.710
2 A C 0.496 0.998 0.309 0.810 0.119 -1.963
3 A B 0.456 0.998 0.221 0.859 0.054 0.027
4 C B 0.459 0.998 0.167 0.885 -0.015 0.580
5 C B 0.459 0.998 0.143 0.897 -0.044 0.960
6 C B 0.501 0.998 0.111 0.910 -0.128 0.140
7 C B 0.490 0.998 0.121 0.909 -0.106 0.307
3 C B 0.497 0.998 0.103 0.917 -0.136 0.480
9 C B 0.506 0.998 0.086 0.926 -0.167 0.610
10 C B 0.507 0.998 0.073 0.933 -0.190 0.736
11 C B 0.518 0.998 0.061 0.939 -0.218 0.864
12 C B 0.534 0.998 0.053 0.946 -0.246 0.935

sid B. Ak 2W 3 FHA T 29

. . . Howard and
A4 Markowitz Edermgtoqn (ED) FlSthH:(FB) D' Antonio (HD)
AT o] x SN2 A 3 SN2 A3
ZFxE SA 3l <143 =} 3| 21 3 = CEEE!
A A% 44 F4F A4 A% 44 FAT

1 A C 0.390 0.974 %0.310 -1.140 0.129 -3.867
2 C C 0.444 0.974 0.175 -0.250 -0.030 -2.375
3 C C 0.464 0.974 0.088 0.179 -0.131 -1.331
4 C C 0.483 0.974 0.057 0.361 -0.177 -0.785
5 C C 0.493 0.974 0.032 0.481 -0.217 -0.417
6 C C 0.515 0.974 0.021 0.551 -0.250 -0.203
7 C B 0.522 0.974 0.016 0.604 -0.265 0.016
8 C B 0.519 0.974 0.010 0.648 -0.273 0.209
9 C B 0.519 0.973 0.007 0.681 -0.280 0.359
10 C B 0.526 0.973 0.005 0.702 -0.287 0.467
11 C B 0.524 0.972 0.003 0.723 -0.291 0.545
12 C B 0.529 0.971 0.001 0.738 -0.299 0.597
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A2 C. Ak 3HF} FAAF 3%

. . . Howard and
Markowitz Ederington (ED) Fishburn(FB)

A4 A ol 1 ~ . D’ Antonio (HD)
#3E 914 & =] 4 7} ol #] /4 A0 5

F4 4 F4F Fdd A F A d S F T4 A T4 F
1 A C 0.387 0.994 0.483 0.160 0.600 -4.199
2 A C 0.250 0.994 0.354 0.390 0.454 -2.175
3 A C 0.200 0.994 0.293 0.484 0.381 -1.258
4 A C 0.172 0.994 0.242 0.555 0.322 -0.565
5 A B 0.144 0.994 0.207 0.608 0.283 0.037
6 A B 0.164 0.994 0.175 0.646 0.234 0.265
7 A B 0.175 0.992 0.140 0.680 0.182 0.326
8 A B 0.192 0.991 0.126 0.705 0.156 0.398
9 A B 0.209 0.989 0.110 0.724 0.126 0.390
10 A B 0.222 0.983 0.095 0.736 0.097 0.310
11 A B 0.240 0.980 0.087 0.746 0.079 0.295
12 A B 0.253 0.971 0.077 0.746 0.058 0.207
13 C B 0.468 0.964 0.009 0.745 -0.243 0.160
14 C B 0.464 0.955 0.007 0.741 -0.246 0.114
15 C B 0.471 0.948 0.007 0.735 -0.250 0.087
16 C B 0.467 0.938 0.006 0.729 -0.253 0.058
17 C B 0.465 0.933 0.005 0.723 -0.254 0.039
18 C B 0.467 0.922 0.005 0.712 -0.256 0.013
19 C C 0.467 0.901 0.004 0.687 -0.262 -0.021
20 C C 0.460 0.900 0.004 0.685 -0.259 -0.032
21 C C 0.460 0.891 0.003 0.673 -0.261 -0.048
22 C C 0.457 0.879 0.003 0.656 -0.259 -0.065
23 C C 0.459 0.871 0.003 0.645 -0.261 -0.075
24 C C 0.454 0.861 0.002 0.631 -0.260 -0.090
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2 D oA&W WEA AR

obg) EE <E 1>AA ANG AAA 7 zA ke AN AAFY FolE 54 5 B AT >
o= mE Ao glojA] ALEEE ol FAS Hed Aotk B AnE= S AT AL
i }zar Aolth o714 Wo|A 2 AEFEA ABRTES A7 gholt
aAd &= 2 ] o] A] 2~ HEA] A A Y £ & HlolAl A WEA
Bol(d)  olAE T TR g olas oo
Ad A A 19 dd C. A 39
1 0.071 0.0260 -1.79 0.0802 1 0.167 0.0503 -6.09 0.0573
2 0.153 0.0261 -4.08 0.0917 2 0.247 0.0501 -9.18 0.0521
3 0.244 0.0263 -7.22 0.0815 3 0.326 0.0492 -10.72 0.0484
4 0.321 0.0259 -8.28 0.0792 4 0.414 0.0482 -12.02 0.0458
5 0.411 0.0256 -9.12 0.0739 5 0.496 0.0472 -13.33 0.0440
6 0.493 0.0251 =745 0.0747 6 0.575 0.0465 -13.87 0.0438
7 0.573 0.0252 -7.83 0.0685 7 0.666 0.0458 -14.29 0.0437
8 0.663 0.0254 -8.28 0.0673 8 0.745 0.0451 -14.68 0.0435
9 0.742 0.0256 -8.68 0.0675 9 0.827 0.0442 -14.97 0.0436
10 0.825 0.0256 -9.09 0.0676 10 0918 0.0442 -15.23 0.0435
11 0.915 0.0256 -9.55 0.0678 11 0.997 0.0438 -15.46 0.0436
12 0.992 0.0257 -9.93 0.0696 12 1.088 0.0434 -15.55 0.0434
HdB. A< 29 13 1.170 0.0430 -15.61 0.0434
1 0.085 0.0556 -3.81 0.0400 14 1.247 0.0426 -15.66 0.0435
2 0.167 0.0552 -5.29 0.0379 15 1.318 0.0423 -15.73 0.0435
3 0.258 0.0550 -7.38 0.0375 16 1.405 0.0419 -15.78 0.0435
4 0.334 0.0547 -8.86 0.0375 17 1.485 0.0415 -15.84 0.0435
5 0.577 0.0543 -13.88 0.0375 18 1.567 0.0411 -15.90 0.0435
6 0.507 0.0539 -10.94 0.0375 19 1.658 0.0407 -15.96 0.0435
7 0.584 0.0536 -11.99 0.0375 20 1.737 0.0404 -16.02 0.0435
8 0.668 0.0533 -13.05 0.0375 21 1.825 0.0400 -16.08 0.0435
9 0.759 0.0530 -14.03 0.0375 22 1.907 0.0398 -16.13 0.0435
10 0.836 0.0529 -14.83 0.0375 23 1.986 0.0392 -16.19 0.0435
11 0.918 0.0527 -15.51 0.0375 24 2.060 0.0392 -16.18 0.0435
12 1.005 0.0526 -16.16 0.0375
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Analysis on the Hedging Effectiveness of KIKO Currency Options

Byungwook Choi**
Konkuk University

Abstract

This article explores the hedging effectiveness of KIKO options by wusing the
mean-variance analysis of Markowitz and by comparing three hedge measures such as
Sharpe hedging effectiveness measure proposed by Howard and D’Antonio(1987),
Fishburn(1977)'s measure, and Ederington(1979)’s. which calculates the degree to which
the rate of return per unit of risk increases and total volatilty and down-side risk of
hedged portfolio diminishes respectively. This paper differs from the previous researches
in that this research first assumes that the firms hold the same value of dollar amount
as that of short calls at each of settlement dates, and secondly this article performs
multiple period of analysis instead of single period.

This paper finds first that the hedging effectiveness of KIKO options is not better
than that of currency forward contract in making a reduction of the total volatility and
down-side risks of hedged portfolio. Secondly the hedge effectiveness is the highest at
the first settlement date but it plunges when the time passes by, which is mainly due
to the fact that the value of in—-the-money put decreases, but that of out-of-the-money
call increases as the time to maturity increases. Thirdly, it is found that another KIKO
option with the equal premium shows even better hedging performance than the original
KIKO in three aspects of hedging effectiveness. In conclusion, the KIKO turns out to be
a lemon.

Keywords: KIKO, barrier option, currency option, Markowitz mean-variance analysis,

hedging effectiveness,
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