THRRB AN LR E e EAAEI SR ERS

—#& At B &8 574514 Moments-in-Mean # A AE £ F ¢y A

A Generalized Autoregressive Conditional Moments-in-Mean Model
With an Application to Exchange Rates

& %%% . NSC89-415-H-032-009

PATEAR: R 88 A8 A1 BERE 8 £7 A 31 1
FHEEH A T

RIEF K

( )T Bp4tshigst 44

( )~ FRTHIRME LA

(VIRFRTHIRB LS (L 20 KGFREFRBER)

T ERBENTAFT A



— 41t & f.8 44 Moments-in-Mean B AEE LHBEA

SRS

BEA A REEEBEORMATR BELABREEFEERETRT
ﬁé%m%ﬂﬂfﬂh&ﬁh\*ﬁ’ﬁﬁﬁwﬁzﬁsﬂ@%“&i{:f&iﬁ‘%ﬁfrﬁ%@]é@:é?
#la5 M o B4k ARCH » GARCH A s3> SRR B e R B B
AR P > R ERT TRBHERE ) R {e R ib ey & & B R
DI AR - BHEFH Sk L BEE - Wang etal. (2001) FRA Z R
PSR P A& 0 S T —18 B —#&4bey GARCH-EGB2 # % » <T# —
BBy E - SEBE - ZREE  wWiEH £ HEEFRM PR X P iU
R B AMAUES XREIE R RE NG44 OLS Gaussian GARCH #,
GARCH-tA8tt » #F S BAERF TR AE -

KBRS % T Wangetal. (2001) #9#F % » 3t & @ fL3F#A{X Hansen (1994)
b B &S AE R (autoregressive conditional density model, ARCD ) »
M T ik B Bh TR HAR LR 2L BERLYEMNE
SRS A XHRA MM ARCH-M #4635 8 7 X R H A ) A AR R P 4
B AIEEME BRSSP ERHRBMEOVE  THELERERA HNBERARE
CRAMRESEYR REROEGEHRMETRAA EZHYE BLHERMRE
BEMABAKRATTFUAL RO ERN -



A Generalized Autoregressive Conditional Moments-in-Mean
Model With an Application to Exchange Rates

HEXHE

(G)ARCH modeling with a leptokurtic distribution has been found useful to
account for the condition heterscedasticity and leptokurtosis, but it can’t
accommodate other commonly observed stylized effects in high frequency data, like
peakedness and skewness. Wang et al. (2001) proposed a very general and flexible
GARCH-EGB2 model which can accommodate more data characteristics, such as

asymmetry, high peakedness, volatility clustering and leptokurtosis.

In this paper, we further extended Wang et al’s work to allow the shape
parameters following the structure of Hansen’s autoregressive conditional density
model (ARCD, 1994). In our framework, the higher order moments (skewness and
kurtosis) could be time varying functions of the conditioning information rather than
constant over time. Since the higher order moments provide important insights of
particular interest to investors, a more complete understanding of both characteristics
have the potential to alter optimal risk management strategy. Therefore, another
innovation in this paper is to extend the GARCH-in-mean model by explicitly
modeling the influence of three conditional moments ( conditional variance,
conditional skewness, conditional kurtosis ) on the conditional expectation of the data
series. Applied to five industrialized countries exchange rate returns data, empirical
results suggest the evidence to support the time varying moments in mean model

specification over competing alternatives.
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AXUNERE BB EF A bk BLiBse s » 25 AHE4% GARCH #A
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Moment-in-Mean(GARCH-MM) > R &4 F B X 25 R &4 — B 1454 % £ #
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GARCH-SK & GARCH-KUR » T #H N ERBMEF B RO BE? Kb 7

BB Z HERBAME > BEBREANREEMEIY > ERETER - £ X
A~ B ARFo R B AR R AN TR R RBEE N BA B R RE SN
B EAME MHBEA—F SREREHINRALLE - AAABARAE BN EZ
RABEO R EPIET RMZATEIER P — B2 RBEGTHHUNIKRETE
MRRAFBRERLE mEROFHERBE TR ER UV R E A EHE
MHERN MHBER— WERZBREABRAFMARTRR IR IEASRH
%o £ R EAAG 096 F F BT B SIS £ 635 = P B v N REN R &
—REHFRAFH L EEA R EENHE  SEBRLEOAR PRV HIFH
Q{J °

%1 BB ETHAREN®
MEH THE BEE  BE %R JB Q Q’

* B 2534 0.005 0.67 (‘3 ‘065]) (10'{i2()3) 2 1[(5)'1(;16190 [3(3 6008] 3[3%8]6
RAM 234 oo os6 o000 STSE S e
mEX 2533 0.01 0.31 (g:gg) (g:%) ][";)2_(1)8‘]3 [4& 6604] 1(9)96(1)]6

B4 2533 001 074 ('00_'0653) (g:%) 3?06.(5)69]7 [30?6301] 5[(1)503?

0.09 9.68 463862 3735  307.78

RE 2495 000002 067 405 (010)  [0.00]  [0.00]  [0.00]

k2 SR ABMUS A
GARCH-N: GARCH EGB2; GARCH MM: GARCH-VAR GARCH-SK GARCH-KUR

EE 238349 | 229372 i 228693 | 2287.74 2287.29 2287.75
#AF 228142 | 219455 i 218743 | 2189.77 2188.62 2190.78
ek 46892 § 37328 | 363.05 |  365.40 365.37 359.07

BA 263586 : 252193 | 251534 | 2520.01 2518.85 2518.93

XE 237386 | 217673 i 2171.17 | 217320 2171.88 2175.40

A3 f EGB2 532 T 2 &4 4 versus % f& GARCH B 2 B ABIE Ik 43t
LR LR LR LR LR
*=H 179.54*** 193.12%** 191.50%**  192.39***  19].49%**
R AF 173.74%** 187.98%** 183.29***  185.50***  ]18].28***
g R 191.29%** 211.74*** 207.04%%*  207.10%**  219.71***
BA  227.84*%x* 241.04*** 231.68***  234.01*** 233 84%*x*
HBE  394.27x** 405.39%*x 401.33%**  403.98*** 396.93%**
***% LRGARCH-EGBZ’ LRGARCH-MM’ LRGARCH-VAR’ LRGARCH-SK 3 LRGARCH-KUR z%€+_§/§_
VO DADE(T) I8 F 54 1%k % 88 % 7 % & GARCH 5 # # #
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& 4 B454 8 £ versus GARCH-EGB2 Z & A G4t €

LRGARCH-MM LRGARCH-VAR LRGARCH-SK LRGARCH-KUR

BB 13.57* 11.96** 12.85%* 11.94%%*
£ AA] 14.25%* 9.56* 11.86%* 7.54
ped R 20.45%%* 15.75%%* 15.82%%%  28.4%*x*

B A& 13.19% 3.83 6.17 5.60

HE 11.12 7.06 9.71* 2.66

(1) LRO*F™ 4 3+ & 75 GARCH-MM 4t #f GARCH-EGB2 # %1 14 (7 & b2 A o
(2) LROARCHVAR ] ROARCHSSK g LROARCHEUR 2 g3t § 1 4 # GARCH-EGB2 4 %) 54 (5 & L A ot
(3) ¥ *¥* **x k. £ & 10%,5%8 1%KETFBEE

W

AXPHEK Wangetal. 9B % » A3t ERAUGRE L AFSGHH LR
BARLEPEMEEFRNAET X RFARANERREHHBB ey
BHE LI EHY R SRR RAHER - RO TERLERER
HAHNBEIARECHEGHEEHHEMENTE ) EIMAGMHS
EHBRHTRAZLEZOVE BOZRRIEHEANRETRRERX
FFUALEAERM -

\
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Fisk ZBSBRAZF3t R

GARCH-N GARCH-EGB2 GARCH-MM GARCH-VAR GARCH-SK GARCH-KUR

Conditional mean

C 0.0032 0.0036 0.0179 -0.0111 -0.0092 0.0166
0.0117) (0.0115) (0.0704) (0.0458) (0.0172) (0.0723)
risk_var 0.0061 0.0020
(0.0090) (0.0078)
risk_sk -0.0058 -0.0044
(0.0052) (0.0049)
risk_kur -0.0014 -0.0003
(0.0016) (0.0015)
Conditional variance
) 0.0100 0.0100 0.0100 0.0100 0.0100 0.0100
() () ) ) () )
B 0.9187 0.9183 0.9208 0.9209 0.9207 0.9209
(0.0099) (0.0089) (0.0084) (0.0086) (0.0085) (0.0086)
a 0.0584 0.0580 0.0544 0.0551 0.0546 0.0551
(0.0116) (0.0100) (0.0094) (0.0095) (0.0094) (0.0096)
arcd1l 0.0010 0.0010 0.0010 0.0010
() ) ) ()
arcd12 0.0000 0.0000 0.0000 0.0000
() ) ) ()
arcd13 0.9980 0.9979 0.9980 0.9979
(0.0003) (0.0003) (0.0003) (0.0003)
arcd21 0.1939 0.1893 0.1806 0.1806
(0.0673) (0.0736) (0.0688) (0.0676)
arcd22 0.0214 0.0195 0.0214 0.0218
(0.0175) (0.0164) (0.0152) (0.0181)
arcd23 0.6857 0.6858 0.7059 0.6958
(0.0875) (0.0987) (0.0938) (0.0903)
Shape parameters
p 0.5438
(0.0913)
q 0.6343
(0.1151)
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Mk RAFEBAUZEHER
GARCH-N GARCH-EGB2 GARCH-MM GARCH-VAR GARCH-SK GARCH-KUR
Conditional mean

C 0.0003 0.0048 -0.0511 -0.0844 0.0077 -0.0691
(0.0110) (0.0108) (0.0444) (0.0354) (0.0572) (0.0425)
D, -0.0516 -0.0526 -0.0572 -0.0572 -0.0554 -0.0542
(0.0205) (0.0190) (0.0192) (0.0192) (0.0190) (0.0190)
O} 0.0232 0.0009 -0.0026 -0.0009 -0.0022 -0.0015
(0.0226) (0.0195) (0.0193) (0.0194) (0.0199) (0.0196)
OP -0.0429 -0.0271 -0.0297 -0.0269 -.0306 -0.0245
(0.0212) (0.0185) (0.0188) (0.0186) (0.0188) (0.0186)
risk_var -0.0042 0.0162
(0.0104) (0.0063)
risk sk 0.0264 0.0303
(0.0176) (0.0604)
risk_kur 0.0021 0.0015
(00017) (0.0009)
Conditional variance
@ 0.0100 0.0100 0.0100 0.0100 0.0100 0.0100
) ) O ) ) ()
B 0.8898 0.8986 0.9023 0.8985 0.9022 0.8986
(0.0151) (0.0107) (0.0106) (0.0106) (0.0107) (0.0109)
a 0.0896 0.0787 0.0720 0.0768 0.0741 0.0771
(0.0188) (0.0130) (0.0174) (0.0126) (0.0128) (0.0129)
arcdl1 0.0010 0.0064 0.0016 0.0010
Q) (0.0044) (0.0010) Q)
arcd12 0.0094 0.0063 0.0084 0.0000
(0.0033) (0.0037) (0.0060) ®)
arcd13 0.9809 0.9759 0.9821 0.9977
(0.0050) (0.0101) (0.0109) (0.0004)
arcd21 0.0010 0.0619 0.0010 0.0020
®) (0.0768) ) (0.0006)
arcd22 0.0038 0.0000 0.0040 0.0000
(0.0015) @) (0.0031) )
arcd23 0.9912 0.8859 0.9907 0.9960

(0.0025) (0.1394)  (0.0054)  (0.0009)

Shape parameters

p 0.5464
(0.0954)
q 0.5564

(0.0996)
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Mék mEAEEYM 2 LR

GARCH-N GARCH-EGB2 GARCH-MM GARCH-VA GARCH-SK GARCH-KU

R R
Conditional mean
C 0.0063 0.0066 -0.0451 -0.0168 -0.0316 -0.0421
(0.0054) (0.0054) (0.0191) (0.0226) (0.0367) (0.0024)
op -0.0300 -0.0265 -0.0302 -0.0295 -0.0288 -0.0244
(0.0228) (0.0204) (0.0202) (0.0204) (0.0230) (0.0206)
(OF 0.0199 0.0163 0.0116 0.0137 0.0114 0.0138
(0.0212) (0.0193) (0.0180) (0.0193) (0.0196) (0.0193)
risk_var -0.0523 0.0106
(0.0360) (0.0079)
risk_sk -0.6360 0.0276
(0.0263) (0.0427)
risk_kur -0.0190 0.0010
(0.0037) (0.0005)
Conditional variance
@ 0.0100 0.0100 0.0100 0.0100 0.0100 0.0100
() () () ) () )
B 0.7692 0.7687 0.7659 0.7752 0.7762 0.7668
(0.0178) (0.0142) (0.0143) (0.0143) (0.0146) (0.0144)
a, 0.1300 0.1307 0.1285 0.1181 0.1182 0.1287
(0.0211) (0.0170) (0.0171) (0.0166) (0.0171) (0.0168)
arcdl1l 0.0334 0.0206 0.0026 0.0010
(0.0032) (0.0187) (0.0055) )
arcd12 0.0017 0.0313 0.0315 0.0000
(0.0018) (0.0149) (0.0137) Q)
arcd13 0.9295 0.9151 0.9412 0.9976
(0.0010) (0.0341) (0.0147) (0.0003)
arcd21 0.0341 0.0029 0.0023 0.4442
(0.0037) (0.0032) (0.0056) (0.0578)
arcd22 0.0020 0.0212 0.0240 0.0055
(0.0019) (0.0063) (0.0083) (0.0097)
arcd23 0.9220 0.9570 0.9493 0.0000
(0.0015) (0.0106) (0.0171) ()
Shape parameters
p 0.5054
(0.0895)
q 0.4702
(0.0831)

18




Mk BASHMAZFHER

GARCH-N GARCH-EGB2 GARCH-MM GARCH-VAR GARCH-SK GARCH-KUR

Conditional mean

C -0.0393 -0.0406 0.0435 -0.0453 0.0015 0.0691
(0.0167) (0.0159) (0.3588) (0.0516) (0.0608) (0.0601)
(O 0.0423 0.0020 -0.0018 0.0025 0.0025 0.0028
(0.0235) (0.0197) (0.0374) (0.0198) (0.0196) (0.0196)
(OR -0.0456 -0.0358 -0.0402 -0.0344 -0.0357 -0.0347
(0.0220) (0.0190) (0.0263) (0.0192) (0.0193) (0.0190)
Dummy 0.0817 0.0777 0.0965 0.0807 0.0784 0.0821
(0.0258) (0.0228) (0.0450) (0.0230) (0.0248) (0.0228)
risk_var -0.0314 0.0003
(0.0996) (0.0077)
risk_sk 0.0636 0.0120
(0.4947) (0.0164)
risk_kur 0.0066 -0.0022
(0.0450) (0.0012)
Conditional variance
) 0.0148 0.0100 0.0121 0.0100 0.0100 0.0100
(0.0090) @) (0.0230) ®) ) @)
B 0.9015 0.9265 0.9170 0.9268 0.9273 0.9252
(0.0394) (0.0091) (0.0845) (0.0098) (0.0095) (0.0095)
a 0.0631 0.0474 0.0562 0.0473 0.0501 0.0540
(0.0252) (0.0129) (0.0372) (0.0146) (0.0145) (0.0105)
arcdl1 0.0010 0.0010 0.0010 0.0010
() ) ) )
arcd12 0.0046 0.0023 0.0027 0.0021
(0.0128) (0.0012) (0.0015) (0.0012)
arcd13 0.9873 0.9921 0.9914 0.9923
(0.0327) (0.0024) (0.0028) (0.0024)
arcd2] 0.0024 0.0012 0.0016 0.0014
(0.0124) (0.0010) (0.0015) (0.0011)
arcd22 0.0029 0.0004 0.0005 0.0002
(0.0265) (0.0011) (0.0019) (0.0010)
arcd23 0.9905 0.9967 0.9960 0.9967
(0.0342) (0.0008) (0.0027) (0.0008)
Shape parameters
p 0.4325
(0.0753)
q 0.5282
(0.1024)
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Msk RREBUZFHER
GARCH-N GARCH-EGB2 GARCH-MM GARCH-VAR GARCH-SK GARCH-KUR
Conditional mean

C -0.0146 -0.0150 -0.0521 -0.1156 0.0173 -0.0869
(0.0152) (0.0115) (0.0620) (0.0562) (0.0283) (0.0617)
O -0.0414 -0.0600 -0.0614 -0.0625 -0.0607 -0.0589
(0.0288) (0.0188) (0.0193) (0.0194) (0.0189) (0.0193)
(O] -0.0422 -0.0170 -0.0216 -0.0196 -0.0176 -0.0150
(0.0241) (0.0188) (0.0187) (0.0191) (0.0186) (0.0191)
risk_var 0.0328 0.0182
(0.0149) (0.0097)
risk_sk -0.0211 0.0387
(0.0387) (0.0251)
risk_kur -0.0029 0.0013
(0.0019) (0.0011)
Conditional variance
@ 0.0155 0.0100 0.0100 0.0100 0.0100 0.0100
(0.0305) ) ) @) ) “
B 0.9041 0.9167 0.9181 0.9153 0.9199 09178
(0.1305) (0.0115) (0.0112) (0.0112) (0.0112) (0.0128)
a 0.0609 0.0598 0.0571 0.0587 0.0558 0.0570
(0.1305) (0.0126) (0.0120) (0.0120) (0.0122) (0.0135)
arcdll 0.0030 0.0124 0.0331 0.0000
(0.0021) (0.0113) (0.0148) (0.0018)
arcd12 0.0003 0.0010 0.0017 0.0004
(0.0012) (0.0028) (0.0015) (0.0017)
arcd13 0.9834 0.9335 0.8218 0.9970
(0.0058) (0.0508) (0.0513) (0.0008)
arcd21 0.0047 0.0146 0.0274 0.0000
(0.0018) (0.0106) (0.0101) (0.0020)
arcd22 -0.0003 -0.0005 0.0000 0.0005
(0.0005) (0.0012) ) (0.0019)
arcd23 0.9793 0.9333 0.8638 0.9968

(0.0030) (0.0482) (0.0344) (0.0009)

Shape parameters

p 0.1959
(0.0670)

q 0.2072
(0.0689)
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fidk BRIV ZFHER

GARCH-N GARCH-EGB2 GARCH-MM GARCH-VAR GARCH-SK GARCH-KUR
Conditional mean

C 0.0132 0.0150 0.1362 0.0107 0.1272 0.2225
(0.0136) (0.0133) (0.1097) (0.0875) (0.0936) (0.1695)
®, -0.0474 -0.0546 -0.0545 -0.0561 -0.0580 -0.0517
(0.0224) (0.0185) (0.0196) (0.0187) (0.0195) (0.0208)
Dummy -0.1024 -0.1278 -0.1341 -0.1224 -0.1219 -0.1159
(0.0585) (0.0490) (0.0582) (0.0573) (0.0500) (0.0489)
risk_var 0.0313 0.0007
(0.0350) (0.0135)
risk_sk -0.0304 0.5888
(0.0684) (0.2322)
risk_kur -0.0066 -0.0038
(0.0048) (0.0031)
Conditional variance
@ 0.0125 0.0100 0.0100 0.0100 0.0100 0.0100
(0.0109) @) @) ) 0] )
B 0.9302 0.9405 0.9417 0.9421 0.9384 0.9349
(0.0424) (0.0076) (0.0079) (0.0077) (0.0086) (0.0110)
a, 0.0443 0.0398 0.0371 0.0380 0.0408 0.0420
(0.0233) (0.0084) (0.0080) (0.0085) (0.0089) (0.0090)
arcdll 0.0200 0.0150 0.2703 0.3276
(0.0172) (0.0107) (0.0110) (0.0935)
arcd12 0.0113 0.0084 0.0127 0.0150
(0.0060) (0.0066) (0.0138) (0.0251)
arcd13 0.9100 0.9326 0.1928 0.0000
(0.0414) (0.0310) (0.0887) Q)
arcd21 0.0514 0.0486 0.2852 0.1484
(0.0251) (0.0394) (0.0128) (0.0601)
arcd22 0.0131 0.0143 0.0130 0.0290
(0.0128) (0.0134) (0.0140) (0.0421)
arcd23 0.8207 0.8253 0.1583 0.5024

(0.0830) (0.0960) (0.0926) (0.2267)

Shape parameters

P 0.3467
(0.0873)
q 0.3622
(0.0923)
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