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49 FUete 24 € AASE PUE AU ¢ ERANE T8 Eel$-GPD 23] 3140% @
o) BANARELE /42 o)A PRE TANGAD, o IAE e s s EHRe PHe 48l ¥
29 FURASE FRSAT £4 @m b5 U ol el BE, 215008 Rud oBx
W AFRERTEFS WO, 2ILAE BES] 0 BX net AFRERTE FYTH ARo] dojzrh Fug
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1. M2

T3] A4(KOSPI; Korea Composite Stock Price Index):= il £FdF71Aeta B¢}t
20054 11¥ 198E AR o2 o= nio] ARREHT Yrt. FAT A5s ZAAF ARE AA)
7199 T4 7HE AES 7ISAIRAT HAAREES vaste] e Ax;EA, AR 1980
19 498 7EAF LR o] o] do] 45 10022 AFslal 7iE FE9 F7of AAFFALE 71531
v AR A7IE RS 7)1 EA A A|7FEHe tin|Ete] AbE i)

—?ﬂ‘/‘rBM A FAAS AR Gkl e YAIAA 7HE g5 BAsHL §%z—1‘ﬂ 744
¢t A3 Bx oy /ME 24 Aol dal JHEAGZAEE At dxTl, o Al
;9] WA S AR 5TA A AA|(1977.02~1986.12), 7% J A (1986.12~1995.04), 6%
&A1 (1995.04~1996.11), 8% A-EA1(1996.11~1998.03), 12% E4](1998.03~1998.12), 15% F&
A(1998.12~ A )2} Zrt. &, AA vt FAAZA ﬂﬁﬂﬂ% NE S Ad £7F thv] 4
4 3o 47 15%E 23T & JEE MNAFRAA B3 g 3 AAAES ZAddl, S A
FAlo thsl ZHAA S FAEE PAF R Qe Q& veke =, it 48, S, B 5 5
2 ofAlo} A 9] wrtEelth. o] fJoE AN FAALS 43517 95 B EA AZ B o]
A (circuit breakers: T3] A2 Fgko] AU thy] 10% o]/l Aei7t 1# o] ALHE RE F
AANE 3027 FHA = AZZA 19981288 =Y)2} Abe] =7} (sidecar: 744 AE7HF o] A

et FA

F_E

i

ruE °I>

1(445-743) 71 % A B 498 22,
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L F7h o] 5% ol F(TATL 6% o)) 4% Ex st AR 187 A% w =213 o)
B7be) B2 SR AN ALZA ABAGe] FAT 39 BEAF) BT FHL 22345
Aol TS BN ALFATE £9) SO ARst FAH02 o ek

2 =2olMe AE F4 Al thsl 12% ol/de] BeAl 7HAAIEE

=

2 = d 4 ZA=7) AEE 19989 o] %9 =
23] A5 2R Ao R sto], I3 Ao FASIIE A9 2 b 9E sES 9 &
AEol e SER FARAS A o714, T8 B A2 £odE Bxe £4F 2o
Al FEEN S (extreme quantile)®] 7 FAolth. AHEH S AR P2 £okE-GPD 23
ojaL B4o] Aol FHEAFY F4 Hh7bs = (maximum likelihood) ® & o] &=, ¢
W oE A5 A A9 5.23%7F 283 9 EAE AR Afole A9 4.21%7F S 24
of AAE AREE At ok £ BE T SAE B2 2% nert Wi g2 Al 2of

3L A

$-GPD ERo|A 249 At E3deE0]l 454 24 (asymptotic property) < 2
237] Whizol, ole] thoko 2 B ol A Wl A3k Mg S T

2. STl Uit Z0K5-GPD 233} HIO|X[OF B

AAG 28 o] Sk SA 24 B FolA 7P JAE 2oE B2 A%
maximum method) ©]t} (Gumbel, 1958). ©] WA= AJAE X7 2] A7 Hj
HFoZ o dwts= gt E k4 (generalized extreme value distribution function)E 7173
o] BxE 7ttH3] 71 GEV(u,0,8), p€R, 0 >0, £ € RZ YEFJ7]E e} (von Mises, 1936).

H=l

G(z; u,0,8) == exp [{1+§(xa_ﬂ)}£:| , x€eR. (2.1)
+

o371 A, z4 := max{z,0}°]2, £ =02

= exp{—e "MW/ EE y, 0, (2 A YABS, AR
Fol AL ARe) FNEEY LES 1Y 3
value index) T+ 2] A4 (tail index) 2}l
Az HAig WL GEV(p,0,8) v27F Az Ads] A3kl Z2 gk (sample maximum)2|
3R EZ (Fisher?} Tippett, 1928; Gnedenko, 1943)2h= Ao B3 AAE A8 5 A7t F
URETE AR dEol ofF 2a Z17 B¢ BRY ARsb ohjzkd 24X LA} v A
%] < Zteth weEbA, A 717 Bt AFE AAE AR Fag 242 AIAE
Zz9 FHEEY] QBFE mElo] Yt ARE AN e FHEA AR, & T8RS 2 st &
A% (threshold) ug AH3II o] WM& BE ZHZh(exceedance) 5 AHE3H= A 0] &
A9l Wol @ 4 Yt oHT PUL B4 BAH W (threshold method) o]k H2
sonz} Smith, 1990). & o FARCE, EAR WAL EAH uE YolNE 2DgrEe] 23]
H(excess) 23X S BP0 7 032 dvislul| E 228k (generalized Pareto distribution func-
tion)E 7Fg3=t] (Pickands, 1975) ©o] X & 7td3] 7|3 GPD(9,€), ¢ > 0, £ € RZ UE7]2
El=g

ko 2 s3T5, Gla;p,0,0)
/\O}E_Z'\_% Q—Q—LH»E—E‘“, ’E‘Bai_al 5%

HEHE 2R E 58 B42A FHEAIS (extreme

~—

e

_1
. 1 AN
H(y;¢,6) ==1— 1+ ; y>0. (2.2)
¢/
AA7|A, ¢} (v Tt AR} JARSE Uehled], 53 (v IS Ugi iz e (2.1)00A
o] FArSl dAgiet. EAAE EAAY BAR wE A ] BAAEA HH2 AIAE AE
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o] 4 #5%E2 MRL 73 (mean residual life plot)& ©]-§s= ZA<IH], ol m=1a 2d3 27
oz, BRE > ol thato] 19} tE dolXe AT 2ol d B M= 2o
ANG W2 H4o u goz Adde ol (F4F, 2010).

ditd oz A Wyolxe] dutsista Rt By (2.2)9 A7 AU WelA e dukslad
FEEFT B3 (2.1) Abeld E4E0] WA FAET (7F Fdsithe A fele 5¥3] e ¥
= Utk weEbA, AiF e e x2S Aow oidE e, A BHor FATL FAXE o5t
ks 541’41%} oA Reg BE 2 A 85, 4 (2.1)9] USSR EEsE o]
&3oto] td(t= HA =R 2 ) AdsE(t-year return level), 5 tido] 3 W Ax Holde &2 +F
=54 ']% A% A B7FssH A ol 2 + A= ?fPUr«] dubAl e s BAH s |
oAM= el Ulste] 239 EolsZ 3 A (Poisson exceedance point process) R3S 18
4= 2=t (Smith, 1989; &4, 2009), o714+ Hr}h 7HasH JE)Qd Zols-GPD By & AME37| 2
st} (&4, 2010).

RS ARSI Ho] TR AR} ZopA A B 3 4] (2.3)9] FAE o83k A7 3
= 22 g5 29U 4 (2.1)9] B FA0] ZhssiAnh o]FA dej 2
£ o] &% td ALrEe] FAE A 7FsstA "t

olo7| 5 A AL g AN 9)5te], oA A= i.i.d.(independent and identically distributed)?l &

b A Tkl Bhal SR 2 stte] BAA wrh A3 A vk s4At

o] %‘%, xo G-GPD A= o5 F uE HoXte 2IUER 21,...,z 0 BEF AT T o

ng Fgol mAQd EoREREE W2 2AFPS 2HAR 21 —u,..., 20 —uT

GPD(¢,¢) x5 wertha 7Hdste Zolug o5 ne] 2iAgtsel 7128 7}—5g¥¢(hkehhood
function) L(X, ¢, &) that o] FojFitt.

Fol4-GPD mAE BAH ol 2ol BAY uE WolNE 23gES) ool BE ¥4
RPOR GPD(),€) LEE 7P B0l uE ol A2k 2AZES A7t BEel AA(N >
0) ZolFREXE WErhal 7Pg3te) o] ¢

& _

M:u—I—M, o =X (2:3)
= Aelahy, A7 Auigel B Be) melvh A (2.1)2) GEV(u,0,¢) £x0] mele} Ak AL
w4 Ak (F4E, 2010). e, Tols-GPD RS ALgatd A2 Hoigk PolNt gl 1

ulo

-~

wakA], o] 2 o] R B4 A ¢, €9 s EFA X (MLE; maximum likelihood estimate)] 74
o] 7V&3ta, o|2HE 4] (2.3)& o] &3t AA] u, 0] HNTFeEFA A Alxte] Tl A M, E
olgA Ao FAXNE thy Aol Yt td AAFE ¢ FWsEFEAE 4 5 AUk

_ 1
%=G10—?mmg

o [{—log(1 —1/t)} ¢ —1] .

-b«

-

rot

=pu+ 2.4

€ (2.4)

2] (2.1)9] GEV(p,0,8) V322 4] (2.2)¢] GPD(¢,¢) B2+ 322 €7 (end-points)©] B ghol| 9f
25 7] w2l 249 HUrtesF:gHgEe] dutd oz A 22 (regularity condition) 3ollA ¥
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H0
J
Hor

3= Y XA (consistency), =& -&4] (asymptotic efficiency), B+ (asymptotic normality).‘l]
4AE AT Yok B
J 2

AeH A2 A 4= gity. AAE, Smith (1985)= & > —0.5¢1 B¢ Hhr}t
TEFAFHES AEH FA2AHAE 7L o, —1 < € < —0.59 ARl 284 gk A%

£ < -1 Aol AP EF4% A7 AT 4= gtk AME Bt ofebA, o] e} vjst A
3 SpolME ArksEagee) oke Azslor seu] HelAe el 1 st E & 91 Aeltt
(Coles&} Powell, 1996).
o|A|, ol &S 2oE-GPD EFof wloA ¢t S HLMEIE Sir). W oAt A= B
TE FEWTE 7Pt oo thet £2 2 9 AR E (prior distribution) & A &3] A=k AHE-
Qo). olg) AdE AAETE R4 o] S FARAA FBH WS RFHAA Ao2A o
AR APA I Zst 2 FEEXE 9ugitt. wlo] At WhHAA = B4l tfgh o]
A AHo BAR ARS ALY (714, Eokk-GPD Za)ouREe] JuE AR5 v
ORIt 2o ulgl B0 ALEE ¥ (posterior distribution)E FH31aL, ©] /\]—_§_—‘$'—_—,L_§ o]&3le] B
ol T 388 SRV A, WolAY F2E R AR G| 408 el AALE
wo] FALE1, BiE 259 Fo] oW 259 TARY Y el IFeE Zolgke AL 1A d4
S % 5 otk Besl AREE A wadl tig AR NSl fs) A Aue) Aol wel e
4 % sien, NE mael U SAAY A BHL A9 G A0 ARael FRRAAR
Z (noninformative prior distribution) & AFE3F7|2 STl = A ¢, E7F A2 5ol o] 59 ALY
%= &+~ (prior density function) w(\, ¢, &) 7} T2 EAHALAREE wiSstcty 714 sic).
ﬂ'()\,qx&)ocix é, A>0, ¢>0, £E€R.
o] A%, (A ¢, £)e] AT (posterior density function) w(X, ¢, ¢|data)E TR Zo] oAt
m(A, ¢, §[data) oc (A, ¢, E)L(A, 6, )
1
714 ThA], BE B9 gho]l Agglo] Hes
01 =log A, 02 = log ¢, 03 =¢

= BANEE W 0= (01,00,05)%) AFAEGS 7(0]data)t T3} Zo] FojArh

fir

m(f]data) o< L (ee 7692,93) , 0;eR, 1=1,23. (2.5)

o 71A, AEATg r(f|data) 7} HES FEUETT) Q7] 238t A4F3} A4 (normalizing con-
stant)E GubE oz A Aato] Brlsdte] & 4 glom 9] A+ (posterior mean)} 2
AT B A A ot
BZ2 (MCMC; Markov chain Monte Carlo) W& AMESHH, oJ7)|4 %} o] A3t A48 2E
Aol E AFREREEE] AlEH o] ZheslA =T, o9} E% oz o AlEdE el Fh
& olgsim ATATS 2AAE A AN 4 Stk AFLEDS w(6ldata) 22| AR o8
0',0%,.. .55 9+ UukEQ MCMC W2, do9) 2713t 0°9) shue) vz ax A4S Hosha
AA NEF oA T & Q= @0]““:3"\ (transmon density function) p(6*|0°~ )7} 1A i
o], i =1,2,...0] thate] p(0*|0" ") ZRE] ¢4 TR 05 s} S o2,

1 f (@] data)p(6'10")
(077 07) = mm{n(eifl\data)p(aﬂeifl)’1

rf

F
noh > =N

mgi' rlr

o
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]
[>
=
z

o — 0, with probability « (Hifl, 0*) ,
~ 1 0", with probability 1 —a (6°71,60%)

Lo

o] WP o (&, (0171’9)‘_ IR 92 9o AA oz AT N FES Ebd) A= A
ojth. o] A%, AAE 0',6%,... FE AHEE Ho|LEF p(-|-)ll st °"‘43} gH x4 stoll Al 7
AFE 3 (stationary distribution) w(f|data)E Z+e 3hte] mlaI= Az HE FAX=E 7H5dE 5
e, Wb 2715k 009 GFeo] glojN e T8 2 g k7 BSAW 0505 L gES 0%
sho] AFREo the 24} 220] 7Pl AL,

B rRoAE e FH 079 A4 AOUETEE (070" )) = f(07 — 01 AgEI T BTt
o714, f= Hwo] 02 stte] 3RS FEUEITE e o= 2

0" =0""+0, O~ f (2.6)
o2 o]e} e 2R due|E&E 7Iehs] 8E 2 3 (random walk) Metropolis ¢12]
(Albert, 2009; Robert 2} Casella, 2004).
S olEl $29 ol% B9 Sl 54 Fv szl £ viglel A w4 o
o] 2] &k v ol A “H—r AFAXH T Gﬂ =ol, Meo] mefe] A7 AigtE et
S AL olAl, B AR datar} FOIAE o, BA B4 00] e BE FuE AT
m(f|data) 7} 7FA L YOoBZ MO AT SEEFL

N
l}i
r a
" )
ol
o

o
EATUY
Y
e
ﬂF rfu
0

ol f

Me
e 1%
rlo m{o

e
1 ox,
FE,

oo e o et

o

(posterior predictive distribution func-

2 oMo
=

rlr

P{M < z|data} :/ P{M < z|0}m(0|data) dd (2.7)

2ol

Zo]
2.7)] &

Atk 714, 27F 88T Je AFLETSE 4 (25)2 Fold Aoli, meA
o HEsl Aate] duiE o g Erlssity. 2@, M

o

<)
, NP EIZREE o E o] B AlEH A g6, 60%,.. ., 058 &
1/K) Yo P{M < z|0"} & 2AAZ 5 Qlonz, u)e t“‘ R

a2 > o

—~

17%:P{M§qt|da‘ca}~ Z M < a0’}

£ wEsl "ok 74, PIM < ql6'}9] e A7 Az BE 95 mYom Agstn g 4
(2.1)e] VRIDGREGSE DAY B2 g0 FAA Aol AL o)A AR Ak
2 i) R Beo) AFREI} AT 9 AL vle) B2 AFA0 o) B4 o] B

q
E FolRnE, A REte s 2T gET AS5ger §S AdsA A8d 5 vk

Fo A o}F ZAF] A4 23g = Y Abo]E oFk% (http://finance.yahoo.com) oA T2 E3F 20
1998 1€¥ 34EE 2011d 8¢ 3197HA] & 13 8719 ¢k U T~y £7) 245 ot} o]

E A3t F A=A M4t 3,4217090d] 2® 3.1 o] E Btk o7]A, L9
HARE Z20] A AARGE F25] Aol BXFeS A9 A He(F2 A He) ¢
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I8l 3.1, UY AL K5

10
L

Daily Log-Returns (%)
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Year

& (log-returns) ¥ ¥ ZI£4F (negative log-returns) o|th. T2y 2] 1 24
NE (D %) T 2aEAE(DH: %) 42

g T2y A
It:iIOOXlog( e R )

t— 1) 229 A5

sh ol AR 5 Qed, 1Y 325 123 A5 A 2I5AES HelEth 1 313 2l 1

% 32004 A= 7+ ARl glol Holtl, 7IME (o)} iid W4EY BEGeltn AR
o},

©41, 279] Eol$-GPD B¥oR Q¥ 234983 9d 21089 I0% FARAL 57 9
e $AE Bl DEALE 99 AEsE MRL 28 o 85ic] A8 AL uE 42 2o}

of t=t, 18 3.3& 249859 MRL 23837} 234489 MRL 288 Hoj&Et). 2ag9Ee
MRL Z8oA t = 745 HolX= 2a59E 570E Astd t7} (3,7.4)04 &3¢ of MRL 1§
o] (Fal) 29 7178 2 M FEo|BRE y = 3 BAACR Mesly, 24489 MRL 1
HollMe t =83 ol 2L E 6705 AlQdshd t71 (3.5,8)914 &AL wf MRL 1?401 (%U
¥ 718718 2 A FHolBER o =358 EARCE AEsit. o] B BAHY 2982 21
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MRL Plot for Log-Returns MRL Plot for Negative Log-Returns

H 3.1. 2OE ARet 20848 AR0A 2AE vwE S0AME 2S00 TSt Tz SAHAZ(n: Z23T], Q1
IAFE RIS, Q2: 2AH2RIS, Q3: BAHRSIS, T: Had)
L5 u n HAazk Q1 Q2 T Q3 E=p =iy
2a49d% 3 179 3.01 3.45 4.10 4.45 5.06 11.28
2O¢AE 3.5 144 3.50 3.81 4.31 4.90 5.46 12.80

M 2HE wsS 9oiM= 2SS0l thet 20t&5-GPD 2d g 22+

T3 =3
ZHEF|E MLEO| 2 2% ot2 ZAF|o| HEQAES LIER)

AL u A ¢ £ p o
2as98 3 13.10(0.98) 1.61(0.15) —0.11(0.06) 6.59(0.25) 1.21(0.13)
2ILEHE 3.5 10.54(0.88) 1.15(0.16) 0.18(0.11) 6.88(0.39) 1.77(0.34)

FAEH ALAEY B9 47 5.23%9) 4.21%0Ith. o= 2, 2AFAEFN} 2ALAHEY] ST
H Ag 5 47 A3 5.23%9F 4.21% W] ARE o] &tk o lojth

A 24905 A5 9 2IEHE AB0A 47 EAA uE FolAe 2AgE
SAHE HolZo) Zo|A9 Hulgh 11.28%2} 12.80%+ 22t 2008.10.303%F 2001.09.129]

£ 32 94 2359F 289 948 2ILAE ARoA 4749 BEAE uE QoM 23 E
HI% Eoh5-GPD 23] Hrl /5wl o2 A% A8 uol Foh ol o3k, 2AY v
dojXe 2AEY Mt 2a4dEY A9 A% 13.107] =0l 24489 7:1—‘,’—01] o

= 10. 547H A 01“/‘r =3, EF/I

1
oz FAHL e wete], 2aEAdES] B9l

g
£ a3

¢ ghe 2250189 A9 AL golAw 559
A L glo|x|ul oFo] Zro g E2AH T )

=

22 & 4 glrk o)t thAl Wajel, AFRI WP v 2u50)Ee) REL LER WY Hla
o W, 2ueAEe RIS MR 92E mev} ta THE Bl S3TH S gudd. 3,
oloh Ze BHL, F4 FAZ £012 B uje 98 SojFo] wwA wmaAY 4 B ujt o
£A%0) A7 92 P AL FE PSS e A0 ANT & 9L Aolth T 3200 EG 4
(23)% ©183to] AT GEV(u,0,6) REL AARS sk AERS 09 A FsE2PA7L 295

K
w
w
rlo
1S
i
fru

2598 AR 98 =4S AR 229 BAR uE dolAE 23gEol
14-GPD 23049 109, 209 Alszo] tiat Aurbs =24 o3 24 7S Hol

EG m2ote) 27 7bswel Zl&stel A 05% AETRbel £Fslo] ek o714,
2IEAEE AL qol ABTL FEH 8] ASTD FBL BF 158 29 o eh} 9

AN
o
= Fgl



840 e

St Z0IS-GPD 2&0IAM 2l ¢ R SE

@2l Z=F AIHSE gter 29
e u q10 q20
MLE(SE) 95% CI MLE(SE) 95% CI

EESE 3 9.00(0.53) (8.22, 10.63) 9.65(0.66) (8.74, 11.81)

2aEAE 35 11.81(1.80) (9.50, 18.19) 13.86(2.72) (10.55, 24.31)
O 3.4. Y¥ 2405 K20 MCMC YUo2 AISE2ZE A2 0|MeH 21}
Tl o2 AL AAAE ME T4 Al oS 15% FEAY] FFEAAGFZATE FA S o] F
N 7700 A 152 23R Ao| By,
o|A| 279 npxa KR ATfE o] Q& oAt WY, & 2oE5-GPD B3 B4 -‘?JJE*PZJ—E—
EE 7Pg3te] 4 (25)2 fE® WE B 0 = (61 = log), 62 = log ¢, 63 = &)l thet AFHU=T4
P(Oldata)E ol BFH] HAE FATE BUE Az DT ol1A AL, 2ol AL o
St @ oF HhHL 4] (2.6) 07 FojzE= FEHTY Metropohs E"’ﬂ" S o] &3 MCMC HHgolt}. o]
£ 9% B0 273 002 £ 3.29] MLEE ARS3IES 3l &, 99 20598 259 4¢ =
717te 2 ¢° = (log13.10, log 1.61, —0.11)2 A 3ic}. EE??L AAs FHAZA oA Bio] AlEH
2 o] ARFE RIZk(posterior mode) o] 1l %ﬁ/“—‘g—-"“i‘ﬂ' PP o] ARZZ W Zho| A A4 Fishere] &
=X K8 E (observed information matrix)e] J3PH ol tpAFAHFELZ ZAAZ = &, o5 7
Fstod oJ7IAE A (26)] A FR [~ No(0,4V)E ASAZ Bk o171A, No(,) 30

AFRTE U3, Vs S Rgol A A48 Fishers] BB AL S epiic.
0|9} Z-& MCMC & AHEat 4 (2.5)E FoX 09 AFUET-E5E 10,000709] 0342 AlE
HolAstgetl, £4 A7 $H 0° AHE2 JAFoR diz 4 Za4dE A5 dE 2O
AE Aze) AP 27 18% 19%) ACE vekgeh o] ZolA 2/ 009 AFEL A5
A 2,000705 ALAZIIL A 8,00070] FES 2B ke, 1Y 34+ 43 2a49F
Agol thg Agjolth. IRoIA BE BN FEL 240 AFEE JoIe 1% HAST Yk
Zlog Bola, Tok 543 dldglo] gAldoez 532 (random noise) A /AR 18 3.5&
FLS AEH O FEY AR 39S RS, AR 19 A7 AARL 2o AR AXHA
A7) grol A weA AEET 98L ¢ 4 drk
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log lambda
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A=20M MCMC Yoz M2z AlZ2e01det gs2] Aplatet T8l

2 3.4. 2L E KRt 28AE X} OlAM MCMC gtHo 2 AIZ2ZE AZ2H0|MEH @4 PHs2| QO SH(Mean:
F2oR, SD: EEHEHA, Naive SE: SYTEL J1HGI0A F2HRO HZEQA, Batch SE: Batch® 725101 F7 6t
H2870 EEQAL CL 41877
pys=3 2 Mean SD Naive SE Batch SE 95% CI

log A 2.58 0.07 0.0008 0.0029 (2.43, 2.72)

log ¢ 0.46 0.09 0.0011 0.0036 (0.27, 0.64)

I3 —0.08 0.06 0.0007 0.0026 (—0.18, 0.06)

A 13.21 0.98 0.0109 0.0385 (11.36, 15.13)

Z2a49F ol 1.59 0.15 0.0017 0.0057 (1.31, 1.90)

o 6.68 0.27 0.0030 0.0110 (6.21, 7.24)

o 1.29 0.16 0.0018 0.0068 (1.07, 1.71)

q10 9.35 0.70 0.0078 0.0301 (8.38, 11.22)
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Abstract
This paper conducts a statistical analysis of extreme values for both daily log-returns and daily negative
log-returns, which are computed using a collection of KOSPI data from January 3, 1998 to August 31,
2011. The Poisson-GPD model is used as a statistical analysis model for extreme values and the maximum
likelihood method is applied for the estimation of parameters and extreme quantiles. To the Poisson-GPD
model is also added the Bayesian method that assumes the usual noninformative prior distribution for the
parameters, where the Markov chain Monte Carlo method is applied for the estimation of parameters and
extreme quantiles. According to this analysis, both the maximum likelihood method and the Bayesian
method form the same conclusion that the distribution of the log-returns has a shorter right tail than the
normal distribution, but that the distribution of the negative log-returns has a heavier right tail than the
normal distribution. An advantage of using the Bayesian method in extreme value analysis is that there is
nothing to worry about the classical asymptotic properties of the maximum likelihood estimators even when
the regularity conditions are not satisfied, and that in prediction it is effective to reflect the uncertainties

from both the parameters and a future observation.

Keywords: KOSPI, extreme value theory, Poisson-GPD model, Bayesian method, noninformative prior
distribution, Markov chain Monte Carlo method.
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