S48 L 4 B o SR R

* 4

[t

N &E%%ﬁﬁi%ﬁc*

B

AR SRR <5 il AT 7 P R I B S O IR - A i 3 B SRS 19 5
B BMEERAE/NME student-t 23t 2 B {E K 68 2 Ji B {5 2 £
B LER o DISEE SRR 100 f58 - GEmRERERER - ®He
B 7Y 7281 J5 3 B B B8 e HC ¥ E (2 B R Rl T H - BEET 8L
Student-t JE\Bg{E Ed AR/ Mb Student-t o4 JEUBS (& HERG R » /2K
f /b s F 8~ #i/]NVE Cornish-Fisher (Cornish and Fisher, 1937) &
BfEl ~ #/)\E Cornish-Fisher {64 Jalbar B A AU SE /P52 /5 3% - R HLHR
o MR R o EAE ARG R BEUR 0 Mi/ME Student-t J g (B B AS/ ML
Student-t {5 {4 Ji B {0 B 125 7 5 3 g L 5 43 I 78 2 s e e~ {ELE
W AP B 5 2 e o Rk A0 A2 B 4 7S At 7 3 Bt I T [0 MO
T 2 152 U B A7 17 455 IR B O RE 7 - 5 SRR A A/ ME Student-t J&l
g {E 1% B A /N b Student-t {58 £ L B (B 5@ i be BB o AR AR /IE
Student-t R\ {E Bd AR/ ]Mb Student-t {54 B Bge {7 325 A E 7 e B e s b
18 I LAt 5 15310 L RE G HE St T R B R -

B ¢ A/ R ¢ PR R~ ERR PSR [T
JEL S} %% : C10, G11, G32

=VEBFRRIHETES  AEE - BT R B KB 1 S Bl R B BB -
54561 FEfLRRIHESE AR 1 5% > FEEG ¢ 04-92910960 # 4622 » E-mail: hhchu@
nenu.edutw - 5REGEE » BV S BRI B SRR R BT » 545601 FEILER
HESEACEER 1 5% » BEEG ¢ 04-92910960 i 4693 » E-mail: jschang@ncnu.edu.tw °
MERR > BB BRI B SRERE 4 > 54561 RfCRaf EHEREREE |
g FBEE 1 04-92910960 » E-mail: $98214519@maill.ncnu.edu.tw o {EE{ME 2%
HmiEZE B B AR A2 B R IF B B e -

BB REI 1013 H 6 0 E3THIH : RE 10244 H 16 H ;
BEXHW: RE 103 1H7H -

RRIEHTSE (Taipei Economic Inquiry), 50:2 (2014), 141-173 -
BEILR RS R R
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ik

1. Bl

bE & 1% & e ot oL BT B SR T S R B IER R R - fE KRSk
B % HVBAE BB R RE 2 L85 o SRt St Ry B BEAYIRE -
Fiix /N b A8k B BE S LE =R (minimum variance hedge ratio) B[J{F /ML A&
FPAIZERET » Bk H i B8 s EE =R (optimal hedge ratio) 22257
B 2 Ui W BR RS U705 - B S BUR [RINE 5 & b7 BT U5 Ay el
e TH  AAMHREAFRBOAIRIE T J7EBE - Ederington and Salas
(2008) F5 Hi i /] b 28 B2 BT AU (1 36E B A 0N o A 2k Y i Y R
B - Harris and Shen (2006) HIJ5&7RF1] F i/ N80 S8 5 iR sk i o2
Fc BB LU 3R o B AT DL e B 15 B AH A RO ARHE = o Al WTRE R LBy
TN B 4% B A S AR A - R A SR RS (E (value at
risk, VaR) Flf&e{4:J& & {E (conditional value at risk, CVaR) FJHELLR
B 15 B o A LB B R B R SR B B K - H A BB (B RS B 32 St
SESL - <TG AR O B B SR SR B AL 1 B RO R T R B o R E PRI B
J\ B 7 B K B R B B 22 K B8 (Roy, 1952; Leibowitz and
Henriksson, 1989; Jorion, 1996; Campbell et al., 2001; Alexander and
Baptista, 2004; Cotter and Hanly, 2006)  [X|[tt » 2% F 7 T 240k
i 2 JE e A I 6+ T A R P R U AN SRR T Y 3R -

Harris and Shen (2006) 3EHIE BEAE R Ry IR H REIG - f ] 48 52
FEAREHGREBEENEERN - KBRS RIREMHS
i BB BRI REAY 1T Ry » Fir LA 58 SO P JoRL o {8 R {6 A2 o\ o AR 1 e JRL it ey
&1 T H - Harris and Shen (2006) #2 H fix/MEEFE{E  (minimum-
VaR) B/ MuFGAR R (E (minimum-CVaR) FY58ERR SN - A1 R B
R i A A/ I B L B At/ A 0 A2 Ja o L P 2R 08 S KA de o
PR - EEEAS AR o MMl B B A N AR 14 R o ) e o
MR/ N 8 SRR ik By i 0 NMELRERRAR BEfm % A & 2 B R B
T, {587 2L B B AR 4 SR\ B (B 2 % - HI Y Harris and Shen (2006)
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£ HH Y PR B AR £ O R A A BP0/ 7% (non-parametric approach)
JRE SRR R i Y (B B Ty AN TR R R S B R 20 fic - BRI S & R E
Feig o HUHAS T8 /K HE Y 1 20 7 BOR AR AL B A B B - HLBREBSAE R 75
LHBREWRERERAGTERBE - e BAERAREERE
Ml R E DL T BB E R R [E R R (Alexander and Leigh,
1997; Danielsson and de Vries, 1997) - &AL » Cao et al. (2010) 2
Hi - 287% (semi-parametric approach) » JfEF] Cornish-Fisher (Cornish
and Fisher (1937)) BBt oK B0 81/MU JEL R (8 BRI P BB 2
BB R LLR o 0 H O — P B R ROE ~ MM R R B 2 8
IEAYHE R AR L - REIREUR R 2BEFTIRE G 0 R
THEERGCNRESL o SIS R R B A R e i A 1 i th R
REGE ~ 2805 b/ MEB RBGEK -

Zangari (1996) fEFH Cornish-Fisher JERI=HEEH % &R REEIE
RE Ay A B B e JEUBg (B A Y » F% Ky Cornish-Fisher JEfg{E B Cornish-
Fisher fi&{- i@ {H - Cornish-Fisher fRHAZ 28t — 18R A H 3 bR
KB (approximate unknow quantile function) HYITELEEAfE » BRI 2L
il & A RN TR RE o BCI AT Ry - HEET TRV, - MER
fti&r Cornish-Fisher JRBH=UAYEBREA LAy @ EL - Al R FAEE
1EHYEREL - Simonato (2011) $5§H Cornish-Fisher BB X & H JF B
537 B4 8 (non-monotone quantile function) HEFAYF[ENE - Cao
et al. (2010) BFEASREUR » i G 1 RE R & T 2 81 2 0k
U (/M 3 B -

B RS I ST R < Rl R o e o3 BN AT SR RE S B R - B
Lo and MacKinlay (1988) - Richardson and Smith (1993) -~ Zhou
(1993) ~ Kearns and Pagan (1997) Eil Campbell et al. (2001) ZEF{EH
RIS R 2R R S BRI AR I o R R o R o W TR U5 TR D
WRIFHRBER - HAS R & E AR o AR t 43 Bd (Student-t)
Sy Bo A HE R E R AU EE M o Student-t 43T EL A BB D % T H
AT PE - B H R R/ R E T B e RE 0D - E R SRR
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IKf > Student-t PECITIAH &AL ¢ o > HHEIIZE - Student-t
SRREEE RO > 2HERB S - SR EEHER R IR SZRF D
Student-t 43P i % <B: Bl 8 et R IR S RB AT R U RE ST - AHRHAY SRR L
F5 * Praetz (1972) ~ Blattberg and Gonedes (1974) ~ Huisman et al.
(1998) ~ McNeil and Frey (2000) ~ Glasserman et al. (2002) Ei Broda
(2012) - JELEHFFERUR » Student-t 53 Fic Eb 8 43 B 538 & F 2R Al i
HAEERRENER - KL > ASCGK Student-t A fE{EEL Student-t
o B (L I8 P 2 5 e 3 » A1 Garcia-Donato et al. (2001) £
Student-t 473 Pic FEL g (L 222 37 /A R o £ vk B /A fee 4 oL ot L3 3K
el bR - A HREIR SRR - (EEFEM R - B S
AR 100 $58% (financial times stock exchange 100, FTSE 100) ~ &
TR e 4 S ~ 550 < L i el B 1 o F S I i O] B T e
b TE BBl - DI/ M@ 58 ~ #i/ME Cornish-Fisher JB{E - #ix
/IME Cornish-Fisher o4 gAY ~ #/ME Student-t (g (B B b
/MU Student-t 5 £ JE gz 4B 55 73R 1T EEHEE » Al 5 5L A o S B
e BEATREUR 0 AR /B Student-t L g {E B2 A /N b
Student-t foe {4 JEL B B0kt By B 8E g & 40 g 72 2B s I - e B
B f {7F JR\ g 1 96K A R BE 4B Y H A DT vk o A 2% o R A (B0 ) AR
(backtesting) Az i 52 HY T A5 17 35 R B AU RE T - R SR BUR RAM/ME
Student-t &b {E 15 Bl A/ [ME Student-t e BB E 1A @ @A B - U3
fix/ b Student-t Ja g {E B A/ b Student-t {6 {4 Ja g (R 125 AN HL A ik
g S IS HLAth 5 9 HLRE RS Y i T Y R B A
ARSCHIZERELHANT ¢ 28 1 BT R SOREIR - 55 2 B Rlfa bR
Ja o L A 1 e o (L B 2 A5 U7 iR A+ A Rk ML At SR O Y
fi/[ME Cornish-Fisher B\ {E Y ~ #8/]\Mb Cornish-Fisher {54 B\ {E
fEAY ~ i/l Student-t 53 g B B {66 7 gk {0 A A ABE v /1 -
SN 358 HA A T JoR g Ak 5 A AU HE T 1 B [ HI B 5 % LS Kupiec
(1995) $&HRY I Aok E kB Christoffersen (1998) £ HiHY R4
BREL - 5B 3 MR ERRCRLE B ERIR - &R Py A SRl -
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2.1 /ML EBUE R

H R G S A AT - BVR A S E — Ay b R R
JEREH 2 D BALRE B AT 2R 8 - G & A =R 0 51l
For 8l r, HWE 98 o0 5%y 0 - ke e &/ & i r, Fonan

T

r,=n—hxr, > (1)

Hep h Refitba bR - B & E < SR 5 R o Moo, itk
REMGERBFRAT

0[2, =o. +h’c) —2hp,,0,0, ° (2)

Hevp, HWEERMFZAARRE - < Q) AH 1 WERFR
Z o HKH A R LE RN

>

b

h=pa ®
o

2

2.2 f&/IML Cornish-Fisher [k (B8 25 &

Jorion (1996) & & E\g{E Fo e E 5 LK HET » WMEMENRE
WM A TRER A L I KRB R THANE - f/EE B I - MR &G
e E bR E oA

VaR,(1-a)=-0,q,(a) ° 4)

Hrfo, Rt @G WIEAEE > 1-a Rf5LKAE > q,(a) RAEHER
BT o % BRI AL 8 - BlAN : a=1% > ¢q,(1%)=-2.33 -
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ffE SR DU/ 288 B B SR (5 o L SR 3 53 3 fE Y ) e
TR - (H e R EE SRR H R R RS G RIS EN 2 - Cao et al.
(2010) g &M & A fm REELIE RERYRF 4% - FIIA] Cornish-Fisher J&%
BT M g, (o) KRERCEBERRILER - 1 LU - HERR I A A A 2
B E ( CHy (1-a) ) i b

CFy (1-a) ==0,d, (a5, k,) - (5)
Hrp

§,(@:s,,k,) = c(a)+ [c(@) ~1ls,
+a;le(@)’ = 3e(@)](k, -3)

1 2
- %[20(05)3 —5c(a)ls) >

c(a) BABHEH BB a % BER 2R FUE - BRI & A Wi & R RE
s, FIRANE

3 3 2 2 2 3 3
_ E(r,) _ 80y =3hs,0,0, +3h7s,0,0,~I's,0, |

3 2, 2 2 3/2
: o, (o1 +h'oy =2hp,,0,0,)
o
3 3 2 2
_E@) , _E@®) _E@n) _E@n)
1T T3 T3 S, T o S T
O 0, 0,0, 0,0,

M 15 B 5 R L M RE ko, AR

_E() _ kot —4hk,000, +6h°k,0307 —4’k, 050, + h'k,0;

p 4 2 2 2 2
o, (o +h’o, —2hp,,0,0,)

k

! Zangari (1996) FI|F] Cornish-Fisher B =0IT L qp(a) » PR S R RE B i
RERP 4 1Y L e (E Y -
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Hr
L _EGH  _E@)  _EGn)  _EBOsR) o E(3n)
1 s = a7 3 PRy = 2 2 K= 3_°
o) o, 0,0, 0,0, 0,0,

S (5) ¥ h —PERMENRE » EH A4 =c(@)—[c(a)’ -3c(@)]/8 >
A, =[c(a)’ =11 /6> 4, =[c(a)’ —3c(a)] /24> 4, =—[2c(a)’ —5c(a)] /36

HI P BUE 57 T R 1548/ M Cornish-Fisher JEBg {20 T & f
PR - H—RSRERRAT ¢ 2

2 ao-p
(4 + A5, + Ak, + 4,5, o

os ok 0s
+0'p(A28—;+ A38—}5+2A4spa—;j:00 (©)

2.3 #/Mb Cornish-Fisher {88 44 /2 b (B 48 B 35k by

I R B B B SR v e S 5~ <Rl G AR A B R L - (B
BB A =5 e 21 A B oz S 1R P B ST 4R 2% - RS (B
H— 301 R & A5 (coherent measure of risk) & KA fifk - °
Ry 7 5 E Rk BS - Tasche (2002) £ Hi M6 {4 L gz {0 55 2 2 1y 8 Ja
Bar o TR & R 2 10 1 B (o 5 i 4 5 5t o o (/K HE R B9~
B8 FRoRur

CVaR (1-a) = ljll VaR(x)dx - %)
a -a

Horft (1 - ) By fE Lok e -

POHEMERIIE 2 BN R 1 -
Artzner et al. (1999) $i5 H ZC AT W] LLGR 38 $5 & AH & 09 Ja g/ I i 91 5
Ja\Bgz i AT o
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Cao et al. (2010) ZEKREM G IREEIEREIVRHE - M Cornish-
Fisher £ f =i 8E b £ 5 1 & e & e 1 J B {E s an

1
CFoy, (1-a) =0, [Ml v, - l)sp}

o, [ﬁ(z\@ —3M,)(k, —3)}
‘o, [%(21\43 - 5M1)S2:| : ®
stap M, = [0 (e a0 f(x) AR R B B
S ®) R b RTINS « FR T TR
Cornish-Fisher bR (1M 2 Sl bR LE %+ 30— iR FE 22
AN

2 ao_l’
(B, +B,s, +Bjk, + Bys}, ) ”

0. ok
to, [32%+336—;+2B4S _Pj:o, ©)

Hrf

1 1
B =M, - [M;=3M,]> B, = ([M,~1] -

1 1
B, :ﬁ[M3 -3M,]> B, :—%[ZM3 -5M,]-

2.4 #&/ME Student-t 7B | B B B2 15 44 [ e 1B 45 B 58 By

2.4.1 Student-t 7 B A E

Garcia-Donato et al. (2001) 3% & 7 WM R 7 Student-t 53

b MR B AR 2 -
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i » 5E# Student-t S3FIE S, » BIR ~S,(0,v/4,2v) - ° &R s
Student-t 53} L% N BB EAT T

VaR = -S

t,20,a

(10)

P,

2:H8 Garcia-Donato et al. (2001) {5 FH Bh 7= bR 855 51 7% (method
of moments estimator) f&t v ~ A o S EEEHMIIRYE Student-t 43T
IR — S SR VUi - B B 7 Ky

A
my=——" (11)
v—1
12
m e "
ALUG D~ AR B R RR A
-1
A m4
v:(3m22—1] +2 5 (13)
A=m,(H-1) - (14)

1 8 4H 6 HE 1R B (coefficient of excess of kurtosis) i J% g, °
=3 o Dhg, A (13) Xk (14) =0 » AT LIFSH]

_ 2
g, =my/m,

YRR X IR B0 ~ BIBIS MR B~ KB Ry 7 19 Student-t
SPBC > ARETX ~ S0, B, ) - HEEREEKBEORATT

7+l 7+l

r(?) \/;(H/jx’]z ’

1

(o))
He Tk Gamma pREL -

®  Garcia-Donato et al. (2001) F/R R B AR AL 51 7% (maximum  likelihood
estimator) TEAhiFH 28 FECEAEH - M2 B FHEE A 3 - B
YR > QE) 72 A B E T B R DU Bk e 2 — 3y - IR s i

FAB 2 R B s AR A D R A -

f(x By =
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v=3g"+2 > (15)
i:m2(3g2_1+1) o (16)

HEEH Student-t 430 B EFT R ¢

3o.'+1
VaR = =S, ;. ,\Jm, 352 5 (17)
2

Hep 20 BEBHE » (1-a) BE0KE -
2.4.2 Student-t 7 B F 4 E B EER
B 7 RN Ry Student-t 43 BORER N 2 R4 B S E AT ¢

1
CWﬁALﬂﬂ=éLﬂWﬂ@%h’ (18)

Hh VaR(x) B Student-t 43 &\ {H -
2.4.3 #&/MME Student-t 2 B¢ /R B {8 B2 4R 14 /) Bex B 36% B

K32 #d Harris and Shen (2006) #t A T =7k (grid
search approach) SKEH/Mb Student-t JE\ g {E % Bl fR/ME Student-t
o P JE\ B {14 < St B LE R - it b Lh=R R 0 ~ 0.001 ~ 0.002 -
0.003 ~ =+~ 0.999 ~ 1 » 3£ 1001 {@EERE LR - ] 1001 {3 Bk LR
g 1001 %HTQ%?%HA%@H‘I ' B Student-t 53 Fg Y LB (B HY
1001 & R e > 7E 2 H iR/ N TR B (B % > P A B 4 HE B L e (L
WERE LR ARBFFERIL ST iR R T #S/ME Student-t B {ECRER K | -
[FEL > #i/NMb Student-t 5% Ja g (L 125 A9 0E e Bb SR SRR R DU ML
Student-t J&| [ {E REFETE -

2.5 BRI
FEWRE AR A E 5 - IRIB 1996 FFEIRE &E AW E
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(Basel Capital Accord, BCA) %3 LAIm] i HI 54 A b o B A 5145
RURGHERENE - HHAER R IEER R - B B E S i P A 53
B B R BU2 75 B FEIIRY R B — 2 - AR SCER T Kupiec (1995) $2 Hi Y
Kupiec —IEECRREIEEL Christoffersen (1998) H2 i Christoffersen
TR AR b T TR AR T3k o DL 2 A e o A A B A i 355 L e 1y
HE

2.5.1 Kupiec —HE 7 BL 8 E &

Kupiec IHMECHRE 1 > DAEAT B8 E U5 2o A B Ja b L i 35
RUFHEfETE: - Beast i ) LB B Bl A I 4B 28 1 51087 105 b 0 07 LIRS e 7
{8 (outlier) Wik —{EMILAI{F%3 3L (Bernoulli) Hff » H EHEHRMIE
AT B ER - TR R > SRR » < x Ty BB ERE
St AT A AT R B A B H R BUIRIE —H 0 - FREIER I n
K B BRI Ry p BT > KRB R BRI ¢

fur{gp%rprﬂo (19)

SEEAMILERR p=x/n > EEMEDH,:p=p » LERIEE
H, - HISRF 300 BB E 2 & 8 MoE st & LR, R
27’5 FoRMF

LR, =-2log[p"(1-p)" "]+ 2log[p"(1-p)""] - (20)

fEFGERIEREARYE T > 2 LR, EHA R - HITERE H,, -
ORI R EREAIA G © g > HINEREH, > RoRIt R ER A &
i oo I FohEE i o X B JE R T M E R E  (unconditional
test) » [RIR & 75 i 21 Ry [ W ] 129 B A O RIE AR AL > 170 38 26 B AR (B P E
HERRBE R - RIEERE e L AT - FEE RS I T R
B (e A AR SR A B T S H B RO 8D - I B ke B vA R Ok < e
fERE -
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2.5.2 Christoffersen &4 HE R E %

Christoffersen i {2 AR E 1% - RN & "I O E A BL P
B S AH B W A 1 SRR R o B A T TR B R R R A RS -
IR B b E B9 H BUFEAR E PP @ S 2 ALY - 2 1, R FR AR bR B
(indicator function ) » EEZER U T -
; :{1 R r,<-VaR, -

1)
0 41 r=>-VaR, >

Hbr BEEER - VaR Rfhit iy a sl - & ' &Rl
FHA BB ERE > B0k 10 RZ > 3k 0« FPoIEAE B AY B E #iET =
(LR,,) 40k -

e
Hordrn, R ZRomuiil Ry § ARy j < KB (4,7 =0,1) > py ~ py B p
FIRATE -

Ny, _ _ Ny, + 1y,
’ pll - s -
Nyy + Mg, My + 1y Ny + 1oy + 1 + 1y,

Po1 =

Christoffersen & ME LA S T ZIE o Bo A € 1A B 751 5
FHEARRE LS - E B EBEMET &R LR, = LR, +LR,, - LR
TEEHEE 2 (RG5E > 7 LR B TERIERA - JIFER H, - &R
PER BB BRI G 5 Rz HIFRTERE H - SRR RS E AR R o -

3. BRINBHEERERAN

3.1 BAEHR

AR A R i e i O T S B R o ERETAG/IME Student-t JE
B (e Bd i/ ME Student-t fBe B {EL < MERGBCR - T2 75 b/ Nl
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F¥ ~ #/Mb Cornish-Fisher JE\[&{H - #k/[NE Cornish-Fisher fg&4:
J B (AR U S5 B 9 U5 3K 0 B RE B B R B A o 2 H I K]
FTSE 100 5% ~ S INHER (B % - =P NE R B & Az
(long position) - DIBE ¥ ERYEEE FTSE 100 f5H IR ~ G intE
e (B4R O B~ 55 <8 B S v T8 N 5k B 58 ks i B R L (short
position) ° 75 {8 fiARE i (B 45 B B8 B B 007 - BARIRF R By 1998 4
7 H 21 HE] 2011 42 9 H 20 HRYHEF} © 2] FTSE 100 {58 &
BN AN - BRI Ry 1984 4 5 H 3 HE[ 2011 4£ 9 A 20 HAY
H&R =i GEIEEN - BRAKRE R 1978 4£ 10 H 30 HF|
2011 4 9 H 20 HIYHEFR} 5 PEEEINEmE B B AL - BRI
[Hl Ry 2006 4 6 A 12 HE] 2011 4£ 9 H 20 HRYH &R - &R I Ky

Datastream ° ’

7 1 panel A FBIWIBEAZE R P8 - ARAEE - [RRE - dAHIE
R& ~ Jarque-Bera  RES FUARIEAG R S AEE L7k HE 99% T - JiF BUARL {5
FoR H B (E LR B - SGIRMEREET AT BUR SR A E R
B Ry G » C R T v TNARE P i O £ B VG N SR I B A 1
Gh > HERIIEEAZ RS [y 2R AIRE - H1 Jarque-Bera A& MR » £
RERE AT EHF BB BGE: - > DU S35 fm il 8o i
R R iR A RS - % 1 panel B Ry [ EINE .2 HWY
FHERGREL - ZEEd FTSE 100 f5# 2556 FTSE 100 $5BUH BRI R84
0.9576 Fyferen » w2 <o ¥ 61 Bl v < T R AHIH £R B 0.5859 Ty e fKK

3.2 BAINERLERG K

N3 2: 18 Harris and Shen (2006) f1 Cao et al. (2010) 214
YhE R (out-sample) HY 71k o fidk A B E I DUE FE 2 I & R A7

7 Datastream J% Thomson Financial 2\ F|REs v i &R » B2 R
B AR IR A IHE S R

S IERRARIERE T - BN AEISEELL 0 R RLYE - IR ARIERELL 3 R LuE
HE B ARIE REAR BRI 0 B2 =g -
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Ttk > FIFSE 1 24 250 FRYHRHEHE INEERKEHE —
e LR - DLk LR LSS 251 S5 500 SEAYIR B ELE .2 1
BEREME /M 250 FEOREMGTRMER (BRAIE

) o RBEAMAS 251 FE 500 FRYHEEHEEE N EERRE
S SRR LE =R o R b EESRELEE 501 2 750 ERYHE R
HiECWIEEREE L — 250 FREHGHEM (TLREEAI &
K > FIRSE 501 S22 750 FERYRREEE N EER ZRKEHE

=R EEaR - PR LR LR AR HH — R 250 FERIREBE- G
R DAL R HE - EB] AR A SN R A R A R A Ry 1 -

3.3 BRERDW

AT Student-t JHBEEE Student-t {6 f: R EDHE FE 1 Bt 2
BEE o SR/ MERE R Fi/IME Corish-Fisher JEBHE  Fi/ ML
Cornish-Fisher {66 2 JiL bt {21 25 FF 76 /7 H 047 Ll > MR b 02
SIS - % 2 BURLU/IMER SE L R H R e
IR ~ AR T ~ B B IR B (LB - 1 (3) SR B A
/MU O, R TR - $ERETR o T B AR R S S
Wtk Ee i » SEE FTSE 100 38R % (-73.9067%) - 1ERIES
W RE AR TH » IS BOR M R A 2R AR e S S I/ 0
LS e 3 4 B P A IR A SR+
1151 L B 1T s - 4 R B R 5 PR
LR TR AR (EL R B R A 2 0 B - e
LIS FTSE 100 8GRI A » BRHEIRD T 70.7305% » 615
BRI T 69.5548% « FHBLTTAI » HESR VRGN B e 1
T LR R 2 AT T S SRR AL £ T 25 1A B e
SRR -

9 KRR SEAY 125 2 - 250 B 500 EAE A AR « S0 B
{EASRAE AR » FEILLL 250 SRR -
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# 1 Ul Et B AH R AR B
; . . £
T A Jrgue Bera BRI 10
panel A BGHAfETER
Wi
R FTSE 100 0.0277 1.1138  -0.3228  9.4173 2(850202632‘ 42086 5.7263
EEAE 1060.89
=
0.0103 1.5483 -0.0252 2.7221 54332 6.5990
JREfHFEEL (0.0000)
78843.28
e AL N
HE 0.0235 1.2319 -0.3531 14.8321 (0.0000) 5.1933  7.2788
, . 1460.52
FEEJNEGH  0.0145 2.6690  0.0547  5.0442 10.5900 14.2700
(0.0000)
e
28903.62
% FTSE 100 0.0284 1.1857 -0.3901  9.8230 (3900030(6)) 43366 5.9910
EIEIRER: 1748.12
= 1=
01 1. 01 494 1262 8.7084
v 0.0136 1.7776  0.0177  3.4947 (0.0000) 7.1262  8.708
22263.71
=g 0231 1.2310 -0. ) 4.9746 6.
s 0.023 310 -0.0839  7.8888 (0.0000) 9746  6.7500
PEEMNEE  0.0178  1.8676 -0.1037  2.7159 425.68 6.9800 8.5200
(0.0000)
panel B FHEH{RE
HE e TEEREL
[ FTSE 100 [ FTSE 100 0.9576
B IR E T B IR E T 0.9421
HE s 0.5859
FEIENIEIH FEEEINE I 0.8124
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WA RRA ORI B~ RTE R L B {1 SRR B B Ry T 0 L
& B 15k Gold Bullion LBM » # &£} CMX-GOLD 100 OZ -

# 3 BEoR DAF/ME Cornish-Fisher J&\ [ {8 Bd #k /[N b Cornish-
Fisher {6 J&\ B {0 0E B o V- £ B L R~ BEYESE ~ fRRE - EBHHIE
RE ~ o L Bl Aok 1 il B DR AL B - bR (6) ZUBRL (9) oK B/ ML
Cornish-Fisher J&\ [ {8 Bilffi/[NMb Cornish-Fisher 168 {28 &L 5 (B i 358 0
B LR o 5% 3 panel A Jy LIfR/|ME Cornsih-Fisher JE\# {E R & K558
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HEHURBEAE RN S R 2 A » S FTSE 100 #5580
’)?% (-72.3362%) - {rmREEL I RECREL T AT » Wi RH ¥ B0 P A AR
BORHE R R £ - S T DN/ R L SE it = R 5 e < B N R
TR PR AN R B e+ A B T AR L St v ke o A R
B B e R B B 0 4 WaAH PR B fm AR A B RS G A HI A R
FEH A ANREHE 22 A PR AV IR B > DISEE] FTSE 100 5 80k A 8 B i
K JRBSEREAD T 54.5299% - ik EBRE A T 50.6100% - {HZ
W D TR B N ks M R BE S (R MEB REREAT -
JRABSEEIR A T 70.7395% » GRS EIKA T 69.5548% ) « 58 it
e (B R BUR S EIRA T 42.6361% - e RS EIR A T 21.4598% »
(ER TR RN Yi W VAN TN (o - -G ccy (VAN oY @
T BB EREAD T 62.0626% - R EBRE R T 50.1966% ) &1
i AR T UG 118 i b A A R 3 B S 22 O S — i P b g
FLPIELF - 3% 3 panel B 3AHLIR/ME Cornish-Fisher f6g {4 J&\ g {E
i RN R B BRGSO BT B RS B B AL LU /M
Cornsih-Fisher J& [ B 1 e fm Y B 38 K558 - Horb > 2EE] FTSE 100 $5
PO R % 2 S SR~ JRR e (T B A R o L sk A e B S A K -
fkE » DA/ME Cornish-Fisher 54 s (B 15 8 bar o JRU B B T B
& T RE R A LAMS /N Cornish-Fisher R\ fg {8 325 8 by - 75 {18 45 2R B
Cao et al. (2010) —% - HEFEHS AR » Mi/Mb Cornish-Fisher i
B {8 B fi/)N b Cornish-Fisher {68 4 R Bo {8 25 AN 48 72 A /Nl 288 52 8
% -
e 4 BRI/ ME Student-t JB\ g {E B2 A /N E Student-t 5 {4
W {1 3 e B o S 27 B LR~ AR JRRE - AR RE R {E B
okt Jo e (B BB ALl B2 - bby (17) Z0BE (18) A1 A& 7 8 =5y SR A/ )
b Student-t Ja\ g {A B A /N Student-t 5 {4 Ja\ g 1 i e 388 58 B L
o B IFEASRHEUR MM S~ M/ E Cornish-Fisher B
f ~ #/Mb Cornish-Fisher {64 BUks {H S it 58 J7 A HHIL - BRAE K
JR iR % < AR HE ZE IR A H 2 B ki - B DI/ ME Student-t R {E
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B/ IME Student-t 15 {2 g 7 725 508 i 1 o TR 5 {1 L 168 7 Ja B {48
IEREEZ WS - Hdh o DIBEE FTSE 100 IEHRAEER A - L
fia/ M Student-t B EREBE T S > EBE{EIRAD T 72.5691% » A+
JRBEEI A T 72.2820% > i35 P AR B B /ML A8 B Bk B o 22
% - f/ME Student-t B¢ BB {E BL A/ ME Student-t JEUBEE
EBS AR SRR > T o i B 06 = o o i 1 S B 4% ok /0 s 5 0 L LAt 5
#K% o EHELTTAN > #/)ME Student-t JRU R EERfG/]ME Student-t & {4
JR i (L o 1o 1) S B 4B Y LM R 5 9 9 -

3.4 BRI

ARSCHE— 2 3 B B BB SR Al T 355 B Y RE 7 LIBT3 A 3
Ja T S R PR TR 5 = D B Y B P B R 4R 2 e R R R i B 2 T
B R > B AR LK ME P FEIHAY R - £ 5 Ky 99% {3
FE/KHET - M/ ME B S BOE ~ #ii/ME Cornish-Fisher JE B {E 1 ~ #
/Mt Cornish-Fisher feef4: s {E 7% ~ #/]ME Student-t i Fs (B B A /]
b Student-t fo& 4 LB {E 15 — H Ja B (B oz [0 I3 A0 AT A SR = 3RS
panel A ~ panel B B panel C #f 5 @R b/ Mb 8 R B0aE ~ ti/hME
Cornish-Fisher B [#E{EE - #&/)Mb Cornish-Fisher {684 J b (B 125 M S
e fE Kupiec “IEECHETE (LR, ) 8 Christoffersen {541 Z
EVE (LR, W9 p{EKZ /A 0.01 » Forti/Mb s Bek ~ fi/hMb
Cornish-Fisher [\ e 1% B/ [\, Cornish-Fisher {6 {4 JEl g {32 1Y
fEfi i Hy EEEAE - BdA R HCREUR - A/ MU R B0E ~ Hil
/IME Cornish-Fisher i\ b {E 1% Bdti/ M Cornish-Fisher {54 Ja i {H 2%
ARl JE b o mTRE R T AL RAR - SIS ERTTHER HRY AR - B3 S
panel D Eil panel E W] &1/~ A%/ NME Student-t B fs {12 B f /M b
Student-t {5 {4 B\ B % AR LR, B2 LR, #idt =AY p ([HER KRR 0.01 >
FORAD G MEERE Hy o IERBCEREKE - RBCRIMR T
TRHE 1% o FRBA T AHE A At JR B (B AR Y - #x/]Mb Student-t B (B
% B/ ME, Student-t 54 JERU g B v AT DURS YE M A 31 HY — H RS E -
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5 99%(FREKIET 1 [ g L [m] 9 JH0 B 20 AT A R

panel A /Ml 88 5B
S FTSE 100 O1SI% {0000y (00000)
SRR OI% oo (00000
e 0.2760% 6((1)2383(1)) 6((1):(9)(9)83)
P i 0.6400% 5?283) (Séfég
panel B #i/[\k. Cornish-Fisher J& [ {H
%[ FTSE 100 0.0290% 12(8:(3)33(1)) 12(8:3(7)3(2))
B TR fe i 0.0314% igﬁgggg) 5(3:8(7)(9)3)
e 0.1080% 1?3:3333) 1?3@3%)
7 I 02400% orocl ©0031)
panel C  f#i/]\Mb Cornish-Fisher 68 {4 J&\ [ {E
8 FTSE 100 0.0290% 12(8:(3)(7)3(1)) 12(8:(3)(7)(5)5)
18 A (T 0.0314% 5(38333) 5(38?)(9)3)
st 0.1080% "(Cioony (00000
P 5T 3 0.4800% (3§§;§) (2183%
panel D fi/[Mb Student-t Ja [ {E
S FISE 100 09428% (ot s
£ LOTS% ooy (069
e A
7 Loaoons L8 02994

(0.8922) (0.2994)
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K5 99%ERUKAETN 1 H E kg E i REL A G R (IR D

g e B LR LR
Long Short %E&ﬂ—‘ uc cc
pane] E *@/J\’ﬂ: Student-t Tl%ﬁ:mgﬁ1ﬁ
0.1285% 0.3144%
e o 0,
# [ FTSE 100 0.9574%  0.7200) (0.8545)
0.3049% 1.0829*
£ ik un = 9
5 1 A R R 1.0989% — 0.5808) (0.5819)
= 1.2482% +-8060% oan”
Ed : ’ (0.0284) (0.0391)
0.0184* 2.4117%
JEPN LY . 9
P 3 1.0400% ) 8922y (0.2994)

ZRSRIE ¢ AW EEEE -
AL ) RRUEMETEM pE -
2. LR, Fy Kupiec " JHSF A b EERIBGEMET & © LR,y Christoffersen {6

e A P A S BR -

3 FRORBGE 1% (EE Y - H, R -

AN - ARG A H k- H RS E Z EHEIE - 5% 6 K 99%
fERE/KHETS » fi/MEB B E - Mi/ME Cornish-Fisher JE\B@{E %
fin/\MbE Cornish-Fisher {6 JEfs{E % ~ fi/MbE Student-t JE\fg {F Bl
fiR/ME Student-t {4 B v 0 H RGBS 1B S+ B J s (L A [l 3 3
TR - B 6 A1 > fi/NME Student-t JEBE {E 3% B AR /ME
Student-t {5 {4 JB\ B (B v i A o2 71 RGBS L e 1+ H B 1 S B = At
JoRL B R 28 B 2 ST AR R > BHA T AR/ NE Student-t g E 25 B AR
/IMb Student-t B4 JR\ BB 1A B A iy & 2 H BB E T A ERER R -

b Rl E RN A AR )R R A M o i 1 R RE 0 i Rl S A R ]
HEE A fRER - AR SCHEf#H Harris and Shen (2006) Eid Cao et al. (2010)
R 2R R e AN () e B 9] A A o S B SR, - DAZE ] FTSE 100 ~ 758
TIARE Jt (B4 B ~ 35 <5 B P 1PN i o A B 1 JF 3 B U1 15 e sl B
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K6 99%(ERE/KAET 5 H EBE B S 10 H g e =19 8 54 73 B i SR

- S S (SH) MK (10 A)
panel A fii/|Mb 58 S E
[ FTSE 100 0.0726% 0.1017%
I NRE I fE FE S 0.0629% 0.0000%
HEHE 0.1570% 0.1571%
P 7N 5 3P 0.7188% 0.4792%

panel B #&/]\ b Cornish-Fisher & & {H

HE[E FTSE 100 0.0145% 0.0145%
5 1 A e R HE B 0.0000% 0.0000%
HEHE 0.0000% 0.0000%
PN 5 3 0.3195% 0.0000%

panel C  #i/]Mb Cornish-Fisher {68 {4 i [i# (B

B FTSE 100 0.0145% 0.0145%
T IRE I fE R B 0.0000% 0.0000%
HEHRE 0.0242% 0.0000%

PE 7N 5 3P 0.3195% 0.0000%

panel D fd/[\MLb, Student-t J&\fE{E

[ FTSE 100 0.5515% 0.1888%

¥ NRE I FE B 0.3772% 0.0315%

HEWRE 0.3745% 0.2297%

PE 7N 5 3P 1.2780% 1.0383%

panel E  #i/]ME Student-t e Jil fzx fE

HE[E FTSE 100 0.4644% 0.2614%

5 1 A e R HE B 0.3772% 0.0315%

HEHE 0.3745% 0.2176%

PN 5 3 1.2780% 1.0383%

BRIRIE  AWTR R -
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H o spffrki/ b Student-t FEFE{E - Hi/ME Student-t B RS (E -
¥/]\Mb Cornish-Fisher JE[&{E ~ #/]Nb Cornish-Fisher {6 {4 Jl i {g B
fis M 8 B ESE IR AR R B R & AR A~ JRAE - R~ EBRE K
TR SR\ B (B A S8 LA B - B 38 S SRR DU/ M B S B ~ /ML
Cornish-Fisher [l {E % Bl i/ [\, Cornish-Fisher f5f4: Ja g {E 7% 3K
P o 3B 5 B L SR 2 B S AR HE 22 B - AR R B (R
Ao {H JE B B {5 A SR B K A R B RN AR HE 2K o B T IE R AT RE
T8 R A & o 43 o B8RS BE /7 R B e K e o LA SR B Harris and
Shen (2006) B2 Cao et al. (2010) #5 HildRERG A B 5245 Bl fge R e e
HE <3 Er R T 55 i R) = 2K (highly leptokurtic) HYER SR - Agarwal
and Naik (2004) 5347 0B 5L <5 o 28 B b by o S B B0 ARG R B
iy /e B S BRI B S SR o AN SRR /)M b Student-t EUBEAE ~ /ML
Student-t 5 {4 R b {3 th & B0 e o & 0 Bo 2 2B = R R 52 - (HAE
JoR o B % 4 TR\ (O A0 A2 B 48 A MBI F 52 73 -

1996 F D EHE A EHEFF BRI SRR BITR RN
PRI I A R S B B R e P A HE G - DARR 8 e SR & A SR T BT T
S B > (H5E 26 R B AR DA JE AR A R I G o AR SR e 0 3k e
i 152 U B4 17 455 BB Y RE 7 B RS AS SRR A M A SR 0K ~ /)N
{t Cornish-Fisher J&\[ & % B2t /]Mb Cornish-Fisher {6 {4 i s {12 M
om0 AT HE A MR A TE AL B - 5RO B P JRL e R 480Ky SRR TH
B B Y H B9 -t/ b Student-t R BiLff/ ML, Student-t f6e 4 R
1B 3% 5 RE 8 8 A B H 2K R AT DL S i jE 25 K HE . LR/ L
Student-t JEL B {E 15 Bd AR/ ME, Student-t 5% 4 Ja s {7 32 A (LA e B X
B A 5 AN HRE RS HE M TR R -
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P i 1

Cornish and Fisher (1937) #£H Cornish-Fisher EFI= » FIFEKE

P B BT Bl 72 T A B B o I 70 (52 3 (o) HE 35 HE T DA B 3 B o i
o P BEIBR PR o BEAE B B Bl 2 70 67 BT i R B RE 0 Fic o0 17 K
i EEIE - HREESTEREESRAGIE 0 1R FREER
SLHY 3 AR REGREN - S DUR RE I BC 01 88 o) R4 8 2 B

w5 A

B EEER = BB (REs, HIERL, ) - BREEE
FeB 2 E N HER AL ESEEE > JFE RO <0 8RR
—F

q,(as,,k,)=cla)+¢ cle(@)’ -1s,

oy le(@) =3e(@))(k, -3)

~¢[2e(a)’ ~5c(@)ls; - (AD)

45 EL SR RS 4 O B RE YR 2 4 1 - 08
R 2 R SR E 2 B (AT F

CFVaRp (l1-a)= _qup (a; Sps p) (A2)

LAY A b —BERUREFNE > 7RG/ L Cornish-
Fisher B\ (E 2848 N & @i MERR LR o — PR HEEELERBAZNT
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oh -
&1

00,q,(a;s,,k,)

Oh
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_ {c(a) +Lie(ay - 1]sp} 90,

HE T 52

oh

80'p
h

+{§[c(a)3 ~3c(ar)](k, - 3)} .

1 3 2 60—17
_{%[2C(C¥) —SC((Z)]SP} E
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oh

+UP
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-, {36 ‘ — ‘ S} (A4)

Oap

Oh

1

- {c(a) - §[c(Ot)3 - 30(05)]}

80'p
Oh

+{yle(@) =3e@) (k)|

1 3 2 aap
_{%[20(0!) —5c(a)sp} o

‘o, {;[c(a)z % }
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L ok,
+O'p ﬁ[C(OC) —30(0()]5

1

s
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It L—B& R rToman R -



A7 B JE 2 70 e Ja g o S o 3 SR 167

2 ao_]’
(4+@%+4@+¢%)%

0s ok s
+o, [Aza—Z+A3a—Z+2A4Spa_;;j=0’ (A6)

Ho
4 = c(a) - ([e(@)’ =3e(@)]> 4, = ([c(a) ~1] »

4, = Le(@) ~3e(@)] 4, = L [2(a) ~5c(@)] -
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B % 2

FIF Cornish-Fisher [RBEFAKEE &S E LM% > i H A
IR H e B2 3 R B (AD) AHUH B2 7 f1 8 HERE
HH & fim R B I RE R 1 o R B (R SRR an s

CPoyy (1—@) = jl_a CF,p (x)dx
o 1
—__ P ~
== 4, dx (A7)

i 1
=0, | M+ (M, —l)sp}

o :%(M3 —3M,)(k, —3)}

M1
+0,| 4o (M, =5M, )si] (A8)

S0t o B AL N B (1) T 1Lk
M, =[x f (o) £ () B BME R RE A B -

<A AH h —BERUMREFNE > 7RG/ NbE Cornish-
Fisher {4\ (B 2808 N & i e b bER » BEIRF - —FBEMR O HEEER
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1 1 1
G{M] +g(M2 -Ds, +ﬂ(M3 =3M))(k, —3)—g(ZM3 —SM])SIZJ:|

+O'p o

o L3001 2%2 [~y 1992

_[ 1_§( 37 1)} oh +[g( 2‘)%} oh
1 aO'p

|5 O, =30 ) | =

—[1 (M, —5M)) 2}501’ o | L, 1P
360 TR [T O e Ty,

[ ok,
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I 1 aSi
—O %(2M3—5M1)E ° (AlO)

it L— P& R rT s an s -

,\ 00,
(B, +B,s, + Bk, +B,s]) .

0s, ok, 0s,
+6p BZE—FB?’E—FZBA‘SPE =0> (All)

Hr
1 1
B =M, —[M,=3M,]> B, = [M, 1]

1 1
B, =ﬁ[M3 -3M,]> B, =—%[2M3 -5M,]-



170 SRS

SEXRA

Agarwal, V. and N. Y. Naik (2004), “Risks and Portfolio Decisions Involving
Hedge Funds,” The Review of Financial Studies, 17:1, 63-98.

Alexander, C. O. and C. T. Leigh (1997), “On the Covariance Matrices Used
in Value at Risk Models,” The Journal of Derivatives, 4:3, 50-62.

Alexander, G. J. and A. M. Baptista (2004), “A Comparison of VaR and
CVaR Constraints on Portfolio Selection with the Mean-Variance
Model,” Management Science, 50:9, 1261-1273.

Artzner, P., F. Delbaen, J. M. Eber and D. Heath (1999), “Coherent Measures
of Risk,” Mathematical Finance, 9:3, 203-228.

Blattberg, R. C. and N. J. Gonedes (1974), “A Comparison of the Stable and
Student Distributions as Statistical Models for Stock Prices,” The
Journal of Business, 47:2, 244-280.

Broda, S. A. (2012), “The Expected Shortfall of Quadratic Portfolios with
Heavy-Tailed Risk Factors,” Mathematical Finance, 22:4, 710-728.
Campbell, R., R. Huisman and K. Koedijk (2001), “Optimal Portfolio
Selection in a Value-at-Risk Framework,” Journal of Banking &

Finance, 25:9, 1789-1804.

Cao, Z., R. D. F. Harris and J. Shen (2010), “Hedging and Value at Risk: A
Semi-Parametric Approach,” The Journal of Futures Markets, 30:8,
780-794.

Christoffersen, P. F. (1998), “Evaluating Interval Forecasts,” International
Economic Review, 39:4, 841-862.

Cornish, E. A. and R. A. Fisher (1937), “Moments and Cumulants in the
Specification of Distributions,” Revue de ['Institut International de

Statistique, 5, 307-320.



A7 B JE 2 70 e Ja g o S o 3 SR 171

Cotter, J. and J. Hanly (2006), “Reevaluating Hedging Performance,” The
Journal of Futures Markets, 26:7, 677-702.

Danielsson, J. and C. G. de Vries (1997), “Tail Index and Quantile
Estimation with Very High Frequency Data,” Journal of Empirical
Finance, 4:2-3, 241-257.

Datastream (1978-2011), http://ers.lib.ncnu.edu.tw/cgi-bin/er/swlink.cgi.

Ederington, L. H. and J. M. Salas (2008), “Minimum Variance Hedging
When Spot Price Changes Are Partially Predictable,” Journal of
Banking & Finance, 32:5, 654-663.

Garcia-Donato, G., P. Gento and J. Ortega (2001), “Normal versus Student in
Measuring Value at Risk: An Empirical Bayesian Overview,”
University of Castilla-La Mancha Working Paper No. 271.

Glasserman, P., P. Heidelberger and P. Shahabuddin (2002), “Portfolio Value-
at-Risk with Heavy-Tailed Risk Factors,” Mathematical Finance, 12:3,
239-269.

Harris, R. D. F. and J. Shen (2006), “Hedging and Value at Risk,” The
Journal of Futures Markets, 26:4, 369-390.

Huisman, R., K. G. Koedijk and R. A. J. Pownall (1998), “VaR-x: Fat Tails in
Financial Risk Management,” Journal of Risk, 1:1, 47-61.

Jorion, P. (1996), “Risk*: Measuring the Risk in Value at Risk,” Financial
Analysts Journal, 52:6, 47-56.

Kearns, P. and A. Pagan (1997), “Estimating the Density Tail Index for
Financial Time Series,” The Review of Economics and Statistics, 79:2,
171-175.

Kupiec, P. H. (1995), “Techniques for Verifying the Accuracy of Risk
Measurement Models,” The Journal of Derivatives, 3:2, 73-84.

Leibowitz, M. L. and R. D. Henriksson (1989), “Portfolio Optimization with
Shortfall Constrains: A Confidence-Limit Approach to Managing
Downside Risk,” Financial Analysts Journal, 45:2, 34-41.



172 SRS

Lo, A. W. and A. C. MacKinlay (1988), “Stock Market Prices Do Not Follow
Random Walks: Evidence from a Simple Specification Test,” The
Review of Financial Studies, 1:1, 41-66.

McNeil, A. J. and R. Frey (2000), “Estimation of Tail-Related Risk Measures
for Heteroscedastic Financial Time Series: An Extreme Value
Approach,” Journal of Empirical Finance, 7:3-4, 271-300.

Praetz, P. D. (1972), “The Distribution of Share Price Changes,” The Journal
of Business, 45:1, 49-55.

Richardson, M. and T. Smith (1993), “A Test for Multivariate Normality in
Stock Returns,” The Journal of Business, 66:2, 295-321.

Roy, A. D. (1952), “Safety First and the Holding of Assets,” Econometrica,
20:3, 431-449.

Simonato, J. G. (2011), “The Performance of Johnson Distributions for
Computing Value at Risk and Expected Shortfall,” The Journal of
Derivatives, 19:1, 7-24.

Tasche, D. (2002), “Expected Shortfall and Beyond,” Journal of Banking &
Finance, 26:7, 1519-1533.

Zangari, P. (1996), “A VaR Methodology for Portfolios that Include
Options,” Risk Metrics Monitor, 1, 4-12.

Zhou, G. (1993), “Asset-Pricing Tests under Alternative Distributions,” The
Journal of Finance, 48:5, 1927-1942.



A7 B JE 2 70 e Ja g o S o 3 SR 173

Hedging and Value at Risk with a Heavy
Tailed Distribution

Chu, Hsiang-Hui, Jung-Hsien Chang and Yu-Sen Lin

Abstract

This paper evaluates the non-normality effect of financial asset
returns on the optimal hedge ratio. We adopt a new method of
estimating the minimum value at risk and the minimum conditional
value at risk hedge ratios based on the student-t distribution. Using spot
and futures returns for the FTSE 100, Taiwan Weighted Stock Indices,
Gold, and WTI Crude Oil, we examine whether the new approach works
better than the minimum-variance hedging, minimum value at risk, and
minimum conditional value at risk approaches based on the Cornish-
Fisher expansion. Among the various models, the empirical results show
that the minimum student-t value at risk and the minimum student-t
conditional value at risk techniques present more efficient results.
Moreover, through backtesting, the empirical results offer evidence that
the new approaches accurately evaluate the market risk of hedging

portfolios.
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