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FeIESr 0.000058 |0.006311| 0.117507 | 0.549883 [-0.022170|0.023989 2086

%i/ﬂpﬁﬁﬁj‘ -0.000054 |0.004045(-0.034760| 1.427817 |-0.017197(0.017306| 2869

32 WFREA LRGP AE A SR N 4 B (TAIEX)
A=0.94 A=0.97 A=0.99

N N N
A A N N A A A A A A A A
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O. dioLs thLS O.oLs O. dcois thLS O.ois Gt deoLs b‘vOLS O.ois
.
1£4]1.002%(0.000043 (0.616839|1.036% | 1.021%/0.000039 |0.628375 | 1.036% | 1.054% | 0.000046 | 0.5426211.031%
|4
¥¥4(0.449% (0.000020(0.175601 | 0.395% |0.414% | 0.000024 | 0.225095 | 0.401% | 0.352% | 0.000057 | 0.391591 | 0.416%
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-
15]1.694%(0.000104 |0.709817 |1.789%|1.719%|0.000079 | 0.778282 |1.783% | 1.771%|0.000067 | 0.783989 | 1.795%
|4
¥¥400.924% (0.000070(0.123094 | 0.902% | 0.885% |0.000072 |0.157913 |0.929% | 0.806% | 0.000144 | 0.351102|0.990%
(1.486) | (-2.357) (1.097) | (-1.404) (0.465) | (-0.615)
ﬁ* ST T 5% ?Fﬁmn@&—o;ﬁ/b—l AL IE;F%"
Fo~ wfFiger AR pitaitd 0 £ 2/5 % (USD/TWD)
A=0.94 A=0.97 A=0.99
A A A N A A A N A A A N
O. | Aios b&,OLS O.ois O. | dios b(,oLs O o5 O, | Ao bx,oLs O.os
-
1£4]0.208%(0.000003 | 0.480849 | 0.225% |0.215% | 0.000003 | 0.456305 | 0.226% | 0.223% | 0.000004 | 0.255961 |0.227%
|4
7%4(0.104% [0.000001 [ 0.252447 [ 0.060% | 0.084% |0.000002 | 0.338141 [0.057% | 0.054% [ 0.000004 | 0.674023 | 0.054%
(3.000° | (-2.056) (1.500) | (-1.608) (1.000) | (-1.104)
ﬁ%—* $ A 5% ?Fﬁmn\ld—owb—l g 4:“1’@%}0
4 wpFiEcE LRt atd o 2%/% 1 (AUD/USD)
A=0.94 A=0.97 A=0.99
A A A N A A A N A A A N
O |A.os bnOLS G.os| Ot | duos mes C.os| O | uos bx,OLs O.ois
=+
1410.661%0.000024 |0.529645 | 0.688% |0.669% | 0.000019]0.624585 | 0.683% [0.680% [0.000019|0.614681|0.683%
]
¥10.185%|0.000008 |0.114743(0.117% |0.159% | 0.0000080.133698 | 0.126% [0.110% [0.000016|0.332064|0.128%
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RGELA S ST 2 b B
(3.000° | (-4.099) (2.375%) | (-2.808) (1.188) | (-1.160)
ﬁ%t D SR T DY I YEfR¢ 4 —OFIK/b—l VT I@?
%L 1% fgﬁ? S¥cE b ipitiiit & £ A/ 4R (USD/CHF)
A=0.94 A=0.97 A=0.99
A A A N A A A N A A A N
O. dios bLOLS O.oLs O. dcois bhOLS O.ois Gt deoLs b‘vOLS OoLs
=
1£]0.654% [0.000039 0.159980 | 0.681% |0.659% | 0.000038 |0.171249 [0.679% | 0.665% [ 0.000045 [ 0.019735 | 0.668%
|4
7%410.114% [0.000019 | 0.403977 | 0.061% |0.092% | 0.000024 | 0.511240 [0.060% | 0.063% [ 0.000036 | 0.726240 | 0.053%
(2.053%) | (-2.079) (1.583) | (-1.621) (1.250) | (-1.350)
7 R SR TR A = O b = 1 VR
-+ - i BF 5 B P it 4 D g/ & (EUR/USD)
A=0.94 A=0.97 A=0.99
A A A N A A A N A A A N
O. | Aios b&,OLS O.ois O, | Aiois b(,oLs O.os O, | Ao bx,oLs O.os
=
1£4]0.578%(0.000025(0.317343|0.613% |0.585% | 0.000023 | 0.363144 | 0.608% | 0.598% | 0.000025 | 0.328105 | 0.599%
|4
7%(0.120% [0.000009 [ 0.316935 | 0.070% |0.101% | 0.000012|0.399354 0.069% | 0.074% [ 0.000017 | 0.484926 | 0.065%
(2.778%) | (-2.154) (1.917) | (-1.595) (1.471) | (-1.386)
2E SR T DY YR 4 = 0fy b =115 1@?"
L= wiF iz AR R4 1 E 2/4 0 (USD/CAD)
A=0.94 A=0.97 A=0.99
A A A N N A A N A A A N
O | d.os b&,OLS O.ois O | dios b&,OLS O.os O, | Ao bx,oLs O.ois
=
1£]0.429% [0.000012[0.421273 | 0.445% | 0.432% | 0.000010|0.503982 | 0.448% | 0.432% [ 0.000011 0.498831 | 0.454%
|4
7%4/0.120% [0.000009 [ 0.303729(0.112%|0.110% | 0.000008 |0.314648 |0.112% [ 0.096% [0.000014 [ 0.566327 [ 0.113%
(1.333) | (-1.905) (1.250) | (-1.576) (0.786) | (-0.885)
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WEEREh o 5L 5% ARITES

ﬁéj— D SR T BRI VSR A = Ogl;[; 1 e IE;F%

RUEBERR

oA = A DR D IRIFRTIESEROAR S Ul - TR R
BIRp W p R S JM"“L—I& FEAET = RE AN -
Froeo Wit = o PRVEIEIST ] U R 5 R P
w5 ﬁ.@gmwf} AR R SIS 2=0.04 - I (-1 O5%[H] » P
|r fﬂr STfi A rﬁ‘ir ST AV RO F‘[ ]S FETYER R T
fﬁﬂzu R o WRBIRIS I - % (R0 97.5% ~ 9% 99.5%[5 - =
IR P [qja JUEET 99 T 5 S PSR O
@%é& [5,7;5}; Ik 4312(5@%{[':[;{3%{ ﬁﬁﬂl } o juJE[ ,_f_F I:[;F%f jwﬁ"]EHIf'{/ I99_5% ’ ffj
SN %zﬁ}%ﬁf[ﬂ?ﬁ LSRR L e s S T ﬁ?‘i'fﬁ
BT 95% 9t > 1 ek P *M VSN S %;7?'% gy #r%' sk o
PR R x_o 94 [H » et i i F'lﬁ[ﬁ'ﬁ.F Jlf[ﬂﬁ <3 97. S%Eﬁﬁg ~99.5
gy 99%%“&'*[/ °
P WERA P TR RS R lﬁrf 5 R EHpRBPF
= S*E'Eéﬂﬂsﬁ”} st ot > gL A=0.97 [ » %07 fEETE 95% - PrEnfig
PUE T 10 FERPUA I PR R * 6*E'ﬂl”€ﬁ”%ﬂm W9t > & 3 e
FITT J[l@ﬁ%%ﬂ'ﬁ%ﬁe&?"} PN HETAS 225 FRBrP R AR T T
HPsPat ~ SO0 SO EBP R Jﬁf’?ﬁ Sy o B ﬁﬁfﬁé ﬁﬂﬁ T (7
97% ~ 9% % 99.5% ™) HIEf A % %ﬂ%{lr[qﬁa AR B [
AT MR E FMEE'L P TR e - B o R
R A=0.97 [ 2 3 i3 guﬁlzm gefar Jlr[ﬂﬁ ¥ 99, S%Eﬁﬁg ~99%- 5V »97.5%

=

H N7
P9t 2=0.99 - & i?i%;lﬂlr]a:fir?}{&%?“—L};EIVEKE"S%;-{J%]EJTf;';& 1=0.94
B A=0.97 RPIRE S BERRIF o R T O A T



L4z B3I b B4R A (0=0.94)

¢c=0.005 ¢c=0.01 c=0.025 ¢c=0.05

HR (RIS | PSTO | P00 | (STHe (SRR ST | (ST (IS0 | (ST (I ST | (ST (1ST5 | IS0 (R ST | IS (1ST5 | S0
e EENg SN A H| A e SN e EEN SN e EENg FrEN g
FIS gl v | RRvsRs | g | RRvsR | 7oge) ovge | RRbEs | TRge | KBRS |Tege) ovge | RHEsR | SRgp | RERER (g cRgp | CRBesR | vy | REvER

TAIEX 1871| 9" 21 |1.122%| 18 ]0.962%| 19 31 |1.657%| 24 |1.283%| 47 62 |3.314%| 46 |2.459%| 94 97 15.184%| 83 |4.436%

NIKKEI 225 1709( 9 17 [0.995%| 16 |0.936%| 17 27 11.580%| 24 [1.404%| 43 49 (2.867%| 46 [2.692%| 85 95 |5.559%| 81 |4.740%

DOW JONES 1771 9 17 [0.960%| 12 |0.678%| 18 22 11.242%| 19 |1.073%| 44 [ 53 |2.993%| 40 |2.259%( 89 92 15.195%| 73 |4.122%

HANG SENG 1717 9 19 [1.107%| 10 |0.582%| 17 26 |1.514%| 19 [1.107%| 43 60 |3.494%| 36 |2.097%| 86 | 102 |5.941%| 69 |4.019%

NASDAQ 1771 9 9 [(0.508%| 6 |0.339%| 18 14 10.791%| 9 |0.508%| 44 | 43 |2.428%| 30 |1.694%| 89 92 15.195%| 65 |3.670%

USD/TWD 1868 9 31 |1.660%| 19 [1.017%| 19 | 45 |2.409%| 27 |1.445%( 47 | 72 |3.854%| 43 |2.302%| 93 [ 104 [5.567% | 72 |[3.854%

[AUD/USD 1848( 9 25 |1.353%| 23 |1.245%| 18 33 |1.786%| 29 |1.569%| 46 53 |2.868%| 46 |2.489%| 92 | 101 |5.465%| 86 |4.654%

USD/CHF 1870( 9 25 |1.337%| 17 ]0.909%| 19 35 |1.872%| 28 |1.497%| 47 | 64 |3.422%| 53 |2.834%( 94 | 109 [5.829%( 90 ([4.813%

EUR/USD 1087 5 11 [1.012%| 11 [1.012%| 11 13 |1.196%| 15 |1.380%| 27 35 |3.220%| 27 |2.484%| 54 71 16.532%| 65 |5.980%

USD/CAD 1870( 9 15 [0.802%| 8 |0.428%| 19 25 |1.337%| 21 |1.123%| 47 [ 56 |2.995%| 47 |2513%( 94 | 114 [6.096% (| 97 [5.187%

ﬁg‘f : A=0.94 F A FHAHTHE 0.94 - ¢=0.05 %A (ﬁﬂ@f*‘fﬁb £ 95% - #17, 1871*0.005=9.355=9 -



74 WiEgmeEnh ¥ 8% -9 AT &5
Ltw  AEB 2R ER RS R (0=097)
¢=0.005 ¢=0.01 ¢c=0.025 ¢c=0.05
B VR S| (] | PSP |G| (S0 | P | P PEris (RIG| (S| PSP - (I (S| (S0 (o) fSo-=
SN SNy FidS N SN SNy FidS N R Nigh -GNy AR R Nigh -GNy AR
FIE| v g w8 | R | g [ RResR xge] vy | RRvER | g | RRvER oge] v | RERER | ovEp [ CRREER g g | RBEeER | vy | RRrER
TAIEX 1871| 9% | 22 [1.176%| 21 |1.122%| 19| 28 [1.497%| 25 [1.336%| 47 | 53 |2.833%| 50 [2.672%| 94 | 88 |4.703%| 85 |4.543%
NIKKEI 225 1709 9 | 16 |0.936%| 15 [0.878%| 17 | 30 |1.755%| 26 [1.521%| 43 | 47 |[2.750%| 44 |2.575%| 85| 84 [4.915%| 77 [4.506%
DOW JONES 1771| 9 | 16 [0.903%| 14 [0.791%| 18 | 25 |1.412%| 25 |[1.412%| 44 | 45 |[2.541%| 38 |2.146%| 89 | 88 [4.969%| 81 (4.574%
HANG SENG 1717 9 | 18 [1.048%| 13 [0.757%| 17 | 23 |1.340%| 21 [1.223%| 43 | 45 |[2.621%| 38 |2.213%| 86| 92 |[5.358%| 78 |(4.543%
NASDAQ 1771) 9 | 9 |0.508%| 9 |0.508%| 18| 15 [0.847%| 11 [0.621%| 44 | 37 |2.089%| 32 [1.807%| 89 | 82 |4.630%| 69 |3.896%
USD/TWD 1868 9 | 26 [1.392%| 20 [1.071%| 19 | 34 |1.820%| 29 [1.552%| 47 | 60 |[3.212%| 45 |2.409%| 93 | 89 [4.764%| 74 (3.961%
AUD/USD  1848| 9 | 25 |1.353%| 23 |1.245%| 18 | 32 [1.732%| 30 [1.623%| 46 | 48 [2.597%| 47 |2.543%| 92 | 86 |4.654%| 84 [4.545%
USD/CHF 1870 9 | 22 [1.176%| 16 [0.856%| 19 | 30 |1.604%| 27 [1.444%| 47 | 64 |[3.422%| 51 |2.727%| 94 | 99 [5.294%| 88 (4.706%
EURUSD  1087| 5| 5 [0.460%| 6 [0.552%| 11| 9 |0.828%| 9 [0.828%| 27 | 27 |[2.484%| 17 |1.564%| 54 | 58 |[5.336%| 48 [4.416%
USD/CAD 1870 9 | 17 |0.909%| 11 [0.588%| 19 | 27 |1.444%| 19 [1.016%| 47 | 53 |[2.834%| 46 |2.460%| 94 | 106 |5.668%| 91 (4.866%
0 A=0.97 A FEKTEE 0.97 0 ¢=0.05 A 5 £ 95% - #5% 1871*0.005=9.355=9 -

ﬁ_

ﬁ%##




R AEM R HE T 2 R RS

L7 AFBD 2R EL P BRT (0=0.99)

¢c=0.005 ¢c=0.01 c=0.025 ¢c=0.05

HR (RIS | PSTO | P00 | (STHe (SRR ST | (ST (IS0 | (ST (I ST | (ST (1ST5 | IS0 (R ST | IS (1ST5 | S0
e EENg SN A H| A e SN e EEN SN e EENg FrEN g
FIS gl v | RRvsRs | g | RRvsR | 7oge) ovge | RRbEs | TRge | KBRS |Tege) ovge | RHEsR | SRgp | RERER (g cRgp | CRBesR | vy | REvER

TAIEX 1871| 9" 20 |1.069%| 21 [1.122%| 19 27 |1.443%| 31 |1.657%| 47 | 46 |2.459%| 53 |2.833%( 94 75 14.009%| 84 |4.490%

NIKKEI 225 1709( 9 16 [0.936%| 21 |1.229%| 17 26 |1.521%| 29 [1.697%| 43 44 (2.575%| 48 [2.809%| 85 76 |4.447%| 81 |4.740%

DOW JONES 1771 9 15 [0.847%| 20 |1.129%| 18 21 11.186%| 31 |1.750%| 44 39 2.202%| 53 [2.993%| 89 76 |4.291%| 96 |5.421%

HANG SENG 1717 9 15 [0.874%| 15 |0.874%| 17 21 11.223%| 25 [1.456%| 43 41 |(2.388%| 47 [2.737%| 86 79 14.601%| 81 |4.718%

NASDAQ 1771 9 11 [0.621%| 12 |0.678%| 18 15 0.847%| 18 |1.016%| 44 39 |2.202%| 46 |2.597%| 89 73 |4.122%| 92 |5.195%

USD/TWD 1868 9 24 11.285%| 23 |1.231%| 19 33 |1.767%| 33 |1.767%| 47 | 49 |2.623%| 43 |2.302%( 93 78 |4.176%| 72 |3.854%

[AUD/USD 1848 9 26 |1.407%| 25 |1.353%]| 18 32 |1.732%| 33 |1.786%| 46 55 12.976%| 56 |3.030%| 92 86 |4.654%| 88 |4.762%

USD/CHF 1870 9 20 |1.070%| 15 ]0.802%| 19 29 |1.551%| 29 |1.551%| 47 [ 56 |2.995%| 56 |2.995%( 94 | 97 |[5.187%( 93 [4.973%

EUR/USD 1087 5 7 (0.644%| 7 |0.644%| 11

©

0.828%| 10 ]0.920%( 27 19 [1.748%| 17 [1.564%| 54 | 49 |4.508%| 47 |4.324%

USD/CAD 1870 9 14 [0.749%| 10 |0.535%| 19 27 |1.444%| 21 |1.123%| 47 | 56 |2.995%| 45 |2.406%( 94 | 104 [5.561%( 86 [4.599%

ﬁé_t P A=0.99 7 FAKSTEL 0.99 ¢ ¢=0.05 FA- [FREAEERE 95% o #51 1871%0.005=9.355=9 -

—]
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9, Kupiec (1995) BERR

FA 4 =R 7 L)) Kupiee (1995) o2 B i L b e L B Tl
FLE G PP (U ™ (5 e S B fh e Baa I;!il FUR= I fr v
i AV E R > B N S R RS PSR S 5T AR

E A A B3 12 R % @ Kupiec’s LRpr & T8 % (1=0.94)
¢=0.005 c=0.01 c=0.025 c=0.05

(I | B | B | B0 B0 B0 | BT | Br-%
LRer LRer LRer | LRer | LRer | LRer | LRer | LRer

TAIEX 10.7747 | 6.3117 | 6.807 | 1.387 | 4.619" | 0.132 | 0.132 | 1.300
NIKKEI 225 6.520° | 5.194 | 4.935 | 2.507 | 0.903 | 0.251 | 1.086 | 0.248
DOW JONES | 5.924" | 1.010 | 0.975 | 0.093 | 1.661 | 0.437 | 0.140 |3.050
HANG SENG | 9.4227 | 0.223 | 3.962" | 0.190 | 6.212" | 1.211 | 3.024 | 3.721

NASDAQ 0.002 | 1.044 | 0.846 |5.279 | 0.038 |5.314" | 0.140 |7.235"
AVG 6.528 | 2.756 | 3.505 | 1.891 | 2.686 | 1.469 | 0.904 | 3.111
USD/TWD 31.3147 | 7.715" |26.865 |3.290 |12.094 | 0.309 | 1.223 |5.585"
AUD/USD 18.382" | 14.533 | 9.344" |5.156 | 0.981 | 0.001 | 0.819 | 0.477
USD/CHF 18.007 | 5.098" |11.422" |4.053 | 5.865 | 0.822 | 2.574 | 0.140
EUR/USD 0.454 | 0.454 | 1.464 | 0.483 | 2.286 | 0.001 |7.600 |4.190"
USD/CAD 2.897 | 0206 | 1.939 |0.275| 1.767 | 0.001 |4.436 | 0.136
AVG 14211 | 5.601 | 10.207 | 2.651 | 4.598 | 1.882 | 2.648 | 2.787
SR 1%@» USRI Y o A T S%HTR TSR S o R 7 10%
et AN

Pyzed -+ ELfIRY] Kupiee (1995) pUZHREF i =i adii - Fi ELF:
FEfIE 99. 5% » PEARREIE L HZ AT PE T 2 B EREN
i#fE2pPs (TAIEX ~ DOW JONES + HANG SENG - USD/TWD ~ USD/CHF) /&
e, L TR 99%H > PRSI SR S
4 B AR T B9 (TAIEX - NIKKEI 225 - HANG SENG -
USD/TWD ~ AUD/USD  USD/CHF) Jifl 4 e, [ff e (1 07.5%[ » 1
P IRES T ZATR (ST 20 BUERRIN & PR VTS (TAIEX ~
HANG SENG ~ USD/TWD ~ USD/CHF) Jif v/, o b i [l -1-24% 95%i
N@Wﬁﬁﬁaﬁﬂwﬁ#@}mVﬁﬁ,ﬂﬁ{ﬁ%ﬁm%%wﬁ
(EUR/USD USD/CAD) JEifl -+ d; < IR, » I LRl

S < BT AR A=0. 94 B At 1) T3 99%

Nigmalll



RGAEE BT 2 b BRI

77

i~ 99.5% 1 > 97.5%F ) 1 o S 1=0.97 Eﬁ[ﬁ‘ﬁa’ﬁﬁ!ﬁﬁ’ﬁfﬁ[a';?:[ﬁ:f){r;
fﬁﬂﬂ’f A<t 99%Ef£§|$ ~99.5% 0 9T.5%F |V o dE- W 2=0.99 i@';‘m
lr]n-il TR HFREE R EET | 1=0.94 ¥ A=0.97 IR IJ;I N#A + =
A A RIS TR T R R SRS

FeA Je= AT A ~ B Kupiec (1995) [V E«hﬁiiﬁ Baaiﬁﬁﬁiﬁ%’ﬁ'“
PRI (RS T P PP i e Pt B - il e
FUaSRSTF ull%tm T SYfNEEE AfYE iq’?‘ﬁlr]ﬁi’?}'&ij*bﬁ%{;‘ ;,J&?[glm
SERE (7 NASDAQ 2 9f) » F -5 L Vet W SIS B 5 Yot (el s
AT lﬁ[a e B [l R R R

2 L= A B3 12 Rtk @ Kupiec’s LRpr & T2 % (A=0.97)

¢=0.005 ¢=0.01 c=0.025 c=0.05

(I | Br-= | (B | o= | BT | B | B0 | Br®
LRer LRer LRer LRer LRer LRer LRer LRer

TAIEX 12.4227°(10.7457| 4.043" | 1.932 | 0.815 | 0.223 | 0.353 | 0.847

NIKKEI 225 | 5.199" | 3.996 | 8.041" | 4.046" | 0.425 | 0.039 | 0.026 | 0.909

DOW JONES| 4.670 | 2.551 2.688 | 2.688 | 0.012 | 0.957 | 0.004 | 0.697

HANG SENG| 7.872" | 1.97 | 1.807 | 0.806 | 0.101 | 0.602 | 0.454 | 0.778

NASDAQ 0.002 | 0.002 | 0.442 | 2.968 | 1.297 | 3.857 | 0.522 | 4.901"

AVG 6.033 | 3.853 | 3.404 | 2.488 0.53 1.136 | 0.272 | 1.626

USD/TWD |20.667 | 9.198" [10.213""| 4.929" | 3.569" | 0.064 | 0.222 | 4.553"

AUD/USD [18.365 |14.518" | 8.184" | 6.091" | 0.069 | 0.013 | 0.485 | 0.838

USD/CHF  |12.436" | 3.915 | 5.830" | 3.272" | 5.865 | 0.385 | 0.334 | 0.347

EUR/USD 0.036 | 0.057 | 0.345 | 0.345 | 0.001 | 4.499" | 0.052 | 0.812

USD/CAD 5.058" | 0.277 | 3.272 | 0.005 | 0.822 | 0.012 | 1.689 | 0.008

AVG 11.312 | 5.593 | 5569 | 2.928 | 2.065 | 0.995 | 0.556 | 1.311

7 ¢ R 1B SR [« A SYHH SR Y - A 10%
SR Y



WiEEmmh $LI 550 ARMITE ST

FL N~ # i3z k' E Kupiec’s LRPF #& T.% % (1=0.99)

¢=0.005 ¢=0.01 ¢=0.025 ¢=0.05
Py | FSoR | RST | soE | ST | o | s | s
LRer LRer LRer LRer LRer LRer LRer LRer
TAIEX 9.164" |10.745 | 3.263" | 6.807 | 0.013 | 0.815 | 4.142" | 1.061

NIKKEI 225 | 5.194" |12.947 | 4.046" | 6.935 | 0.039 | 0.643 | 1.141 | 0.248

DOW JONES| 3.543" |10.371 | 0.583 | 7.130" | 0.671 | 1.661 | 1.963 | 0.643

HANG SENG| 3.935 | 3.935" | 0.806 | 3.162 | 0.090 | 0.385 | 0.590 | 0.294

NASDAQ 0.485 | 1.010 | 0.442 | 0.005 | 0.671 0.068 | 3.050 | 0.140

AVG 4.464 | 7.801 1.828 | 4.808 | 0.297 | 0.714 | 2.177 | 0.477

USD/TWD |16.096  |14.235 | 9.029" | 9.029"" | 0.114 | 0.309 | 2.825 | 5.585

AUD/USD [20.4307|18.38277| 8.125" | 9.264 " | 1573 | 1.945 | 0.514 | 0.250

USD/CHF | 9.175 | 2.897 | 4.906 | 4.906" | 1.767 | 1.767 | 0.136 | 0.003

EUR/USD 0.415 | 0.415 | 0.345 | 0.072 | 2.814 | 4.499" | 0.572 | 1.094

USD/CAD 2.015 | 0.044 | 3.272° | 0.275 1.767 | 0.068 1.200 | 0.650

AVG 6.810 | 4.357 | 3.984 | 2958 | 1.938 | 1.669 | 0.724 | 0.529

T+ A T M SR U " T SRS R - A T 10%
B R 2 R

%44  A# 312 k% & Kupiec’s LRTUFF # .2 % (0=0.94)

¢=0.005 ¢=0.01 ¢=0.025 c=0.05

ST | IS | PSR | Fe | ST | s | s | s

LRturr | LRture | LRturr | LRturr | LRturr | LR1ure | LR1ure | LR7urr

TAIEX 0.000 | 0.023 | 0.175 | 0.019 | 1.779 | 0.826 | 0.775 | 0.458

NIKKEI 225 0.941 | 1.025 | 0.383 | 0.508 | 0.007 [ 0.022 | 0.426 | 0.209

DOW JONES 2.473 | 3.101" | 2.026 | 2.278 | 0.696 | 1.078 | 0.144 | 0.337

HANG SENG 0.138 | 0.787 | 0.006 | 0.138 | 0.998 | 1.790 | 2.468 | 2.926'

NASDAQ 3.636 | 4.406 | 2.820 | 3.636 | 0.975 | 1.515 | 0.144 | 0.456
AVG 1.437 | 1.868 | 1.082 | 1.316 | 0.891 | 1.046 | 0.792 | 0.877
USD/TWD 1.997 | 0.461 | 1.389 | 0.216 | 0.718 | 0.001 | 0.306 | 0.284
AUD/USD 0.365 | 0.326 | 0.135 | 0.139 | 0.008 | 0.003 | 0.746 | 0.413
USD/CHF 5.438 | 1.380 | 0.424 | 0.680 | 0.014 | 0.087 | 2.912 | 3.295
EUR/USD 0.184 | 0.313 | 0.041 | 0.041 | 0.792 | 1.723 | 0.102 | 0.244
USD/CAD 0.927 | 0.045 | 0.327 | 0.075 | 0.000 | 0.000 | 0.658 | 0.365
AVG 1.782 | 0.505 | 0.463 | 0.230 | 0.306 | 0.363 | 0.945 | 0.920

R ¢ R 1B SR [ o A SUHH SR (Y - A 10%
B R
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A AP i2 2k *& & Kupiec’s LRTUFF # 2_% % (A=0.97)

¢=0.005 ¢=0.01 ¢=0.025 c=0.05

STAT | (S | (S0 | o | (SO | B | (S0 | S
LRturr | LR1urr | LR1urr | LR1urr | LRturr | LRture | LR1ure | LRture

TAIEX 0.002 | 0.000 | 0.092 | 0.032 | 1.219 | 1.046 | 3.627 | 0.500

NIKKEI 225 1.025 | 1.118 | 0.283 | 0.422 | 0.016 | 0.036 | 0.251 | 0.158

DOW JONES 2580 | 2.820° | 1.811 | 1.811 | 0.912 | 1.153 | 0.176 | 0.242

HANG SENG 0.175 | 0.474 | 0.039 | 0.079 | 1.429 | 1.701 | 3.191 | 3.504°

NASDAQ 3.636 | 3.636 | 2.696 | 3.261 | 1.193 | 1.414 | 0.232 | 0.393
AVG 1.484 | 1.609 | 0.984 | 1.121 | 0.954 | 1.070 | 1.495 | 0.960
USD/TWD 0.290 | 0.561 | 0.093 | 0.162 | 0.044 | 0.000 | 0.465 | 0.320
AUD/USD 0.340 | 0.326 | 0.139 | 0.104 | 0.000 | 0.000 | 0.775 | 0.415
USD/CHF 1.000 | 1.475 | 0.596 | 0.726 | 0.014 | 0.109 | 0.120 | 3.437
EUR/USD 0.498 | 0.313 | 0.041 | 0.041 | 0.840 | 1.521 | 0.102 | 0.209
USD/CAD 0.212 | 0.331 | 0.258 | 0.132 | 0.017 | 0.000 | 0.513 | 0.584
AVG 0.468 | 0.601 | 0.225 | 0.233 | 0.183 | 0.326 | 0.395 | 0.993

T+ A T M SR U " T SRS R - A T 10%
S SR Y -

-+ - A B3 1 2 R % @ Kupiec’s LRTUFF # 2.% % (1=0.99)
¢=0.005 c¢=0.01 c=0.025 c=0.05

(SO | B | (B | Brs | (B0 | o | (B0 | Brs
LRturr | LRture | LR1ure | LR1urr | LR1urr | LRTurr | LRturr | LRture

TAIEX 0.002 | 0.000 | 0.069 | 0.175 | 0.826 | 1.219 | 2.668 | 3.325

NIKKEI 225 0.344 | 0.665 | 0.422 | 0.314 | 0.036 | 0.011 | 0.146 | 0.209

DOW JONES 2.696 | 2.189 | 2.105 | 1.515 | 1.115 | 0.696 | 0.299 | 0.117

HANG SENG 0.413 | 0.413 | 0.079 | 2.415 | 1.717 | 3.741 | 3.479 | 3.432'

NASDAQ 3.261 | 3.101 | 2696 | 2.372 | 1.115 | 0.882 | 0.337 | 0.144
AVG 1.343 | 1.274 | 1.074 | 1.358 | 0.962 | 1.310 | 1.386 | 1.445
USD/TWD 0.318 | 0.359 | 0.082 | 0.082 | 0.010 | 0.001 | 0.398 | 0.284
AUD/USD 0.219 | 0.251 | 0.082 | 0.067 | 0.016 [ 0.021 | 0.408 | 0.446
USD/CHF 1.136 | 0.011 | 0.637 | 0.637 | 0.060 | 0.060 | 3.252" | 3.332
EUR/USD 0.184 | 0.184 | 0.041 | 0.010 | 0.311 [ 0.182 | 0.193 | 0.226
USD/CAD 0.021 | 0.214 | 0.001 | 0.075 | 0.036 | 0.275 | 0.889 | 0.478
AVG 0.376 | 0.204 | 0.169 | 0.174 | 0.086 | 0.108 | 1.028 | 0.953
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Estimation of VaR with revised volatility of
RiskMetrics

CHaNG-CHENG CHANGCHIEN, CHu-Hsiung LIN,
CHenc-CHien TSENG

ABSTRACT

The RiskMetrics method to the calculation of Value-at-Risk assumes the daily returns are conditionally
normal and uses an EWMA model to forecast conditional volatility. The conditional distribution of short
horizon financial assets returns is leptokurtic, with tails fatter than those of normal distribution in literature.
So EWMA estimator will generate biased forecasts of the true conditional volatility.

This study uses a rolling regression method to evaluate the conditional bias in the RiskMetrics approach to
the estimation of VaR. In the light of results of the failure rates and Kupiec test, the empirical result shows
that the method can considerably enhance the estimation accuracy of Value-at-Risk. This study hopes to shed
light on building up risk prediction models and brings constructive implications for risk managers to

effectively manage their portfolios.

Keywords: RiskMetrics, EWMA, volatility
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