Copula- MGARCH # % & R 46t F kAL ETH T4 5B « 91 -

Copula - MGARCH #t # & # {& it
Fik AL ETIHP G A
xeh FBREA IR
(FRKREFRZEFARLF )

(=) #4443 # #% IFM & Copula - GARCH & ¢ £ 2 5 K &1 5
k, R EHAHHARER N, IFMA&HFE4 X ERKGEHRE, AT
F A RRMAE IR T IYR S, RAER S FHAAE T F %k MBP R4FHIC £ F 5
# & Copula- MGARCH ##!, %34 R &% MBP 7 &k bbs AR KM KA+ F %
EME. WIFM Fk A%, MEBFHILERLHETHELS,

%4 Copula MGARCH MBP 43t 7 %

frESES F224.0 TARERIAS A

Copula - MGARCH Models and Efficient
Estimation in Exchange Rate Markets

Abstract: A two - step optimization method called inference functions for mar-
gins (IFM) is broadly adopted to estimate Copula - GARCH models. However,
IFM is subject to small - sample bias. This paper proposes to estimate Copula -
GARCH models in exchange rate markets by applying Maximization by Parts
(MBP), a multi - step optimization algorithm. This method decomposes the compli-
cated log likelihood into two parts. In the decomposition, the first part is an easy
likelihood consisting of only marginal likelihood. The second part includes depend-
ence parameters from a multivariate likelihood and is used to update the estimates
from the first part. The results indicate that MBP can provide more efficient estima-
tion than IFM.
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IFM kAR, Hf, % MBP FiEfE ke £ %24 10, MBP F##{EH IFM 757
BHSEMA TS, £F EML FEEEARE RN ERAE, ET Row. Rer AKX Rese B
HR 500 MEAR (n=500), *f Copula - MGARCH # 8! {9 S HHATAE T E BB &R IE 2
iR, ATLLES], 7EFIF EML B3NS HMEITERYF, Row S Rer K Reer 5 Rewr
ZIA A BB B p=0. 365753 KL p=0. 459935, X8 Row 5 Rewr LK Row 5
Re Z I FFfE—ERERMHX KR, X5E 4. B 6 XE 8 InMEREWE. RNER
#|, FIH MBP FEFERIMSHMITELERE IFM FE BN SHAITEERET
EML J} &8 B S 8Mh11HE.

*®2 Copula - MGARCH BRI BT &R (n=500)

FiE w1 B N ws B 72 Lo

EML | 0.00038 | 0.02650 0. 96898 0.00020 | 0.16349 0.80293 0. 36575
Rovy—Rgr | MBP | 0.00037 | 0.03021 0. 96540 0.00020 | 0. 16349 0. 80291 0. 36665
IFM | 0.00051 | 0.02250 0. 97323 0. 00019 | 0.16163 0. 81338 0. 36933

EML | 0.30583 | 0. 11051 |2.3730e-07| 0.34863 | 0.01865 | 1.2577e-07| 0.4599%4
Regp-Rpr | MBP | 0.30528 | 0.11043 | 1.2023e-07| 0.34792 | 0.01986 | 1.1032e-06| 0. 45754
IFM | 0.30425 | 0.11167 | 8.5285e-08| 0.31780 | 0.08838 | 5.1694e-08| 0.40455

#3454 TizH EML g, MBP Fi IRk IFM FEBBIMEE &4 (MH
HERERBEM T EZER . hawFhar 3 FHE Row Reor  Rowy fl Recr B B 2, ¢
228 B Rovy, il Reur, Z 1B IS 17 22 hovver,: =pavver VR ow.hor,: s hase F1 R 5r 535
K3 Rope- Revg ' Rowe H1 Reor B E 1522 ¢ BV ZIE R Row, 1 Rowr, 2 RIB &AM 2
}A"GBP-EUR,t:i)GBPAEUR Vi mr. . TEM, THLL EML M2 R AN S BEE. WHESERM Y2
HEREEHY, IFM L8 MBP Fikid BATH T &4 () F2E5ERE,
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%3 BEE&YE (Bh) FEERNSESHZE (n=500)
¥WE FE
EML MBP IFM EML MBP IFM

hony 0.009889 | 0.009977 | 0.010351 | 0.000900 | 0.000928 | 0.000953

Revy-Rar hag 0.227176 | 0.242592 | 0.248116 | 0.010264 | 0.011858 | 0.011943
hovveur 0.012624 | 0.013735 | 0.014318 {5.1301E-05] 0.000146 | 0.000154

hesp 0.351311 | 0.350851 | 0.350342 | 0.080445 | 0.080171 | 0.081989

Rogp-Rpg R g 0.356263 | 0.356149 | 0.354075 | 0.001995 | 0.002262 | 0.044707
hersur 0. 160367 | 0.159418 | 0.140253 | 0.001909 | 0.001954 | 0.004882

LLEML SRS RI&MHHM T E & IS BEH, TUEEHFIRE (Root Mean
Squared Error, RMSE) Fl4a%} 22 (Mean Absolute Deviation, MAD) X BN ¥EH] IFM

J7 A0 MBP J5 Al 3088 4 B .
RMSE=| L 20 E (ﬁr—df)z]l/z, MAD=% 3 E | h—d! |

# 4 A THET RMSE #1 MAD #ERN, IFM 77550 MBP 5 B MG TH8CR L 5. B
FEM () FFEHEER RMSE 3458 KH, MBP it F kT IFM i ik, #—
$#EEF (RMSE (%) =RMSE/E (o!)) BRI, WUED, 5 IFM MR
B RMSE (%) {AE¥KF5 MBP kA M # RMSE (%) 8. i MAD R HEHE 4 ik
{ELATISRAE RS MBP J7 ik B B R #0753 B Copula - MGARCH #EAI & 44 (WD) RN
IHHE.

=4 IFM 75 i&%0 MBP i3 (n=500)
RMSE RMSE (%) MAD MAD (%)
AEY 0. 017557 1. 782566 0. 002878 0. 292231
2 0.017343 1. 760842 0. 002590 0. 262964
hER 0. 044492 0. 196639 0. 023459 0. 103679
Ravy'RE[m -
hyer 0. 042705 0.188738 0. 019545 0. 086382
AEYmur 0. 007045 0.560315 0. 002597 0. 206577
A e 0. 006625 0. 526944 0. 002217 0.176336
hi 0. 293909 0. 839965 0. 058380 0. 166845
hMEE 0. 292255 0. 835240 0. 058066 0. 165947
RS 0. 194790 0. 548955 0. 044636 0. 125793
Rope-Rar > 7 MBP
R 0. 049935 0. 140728 0. 010560 0. 029762
A& e 0. 060127 0. 376440 0. 029217 0. 182923
A& er 0. 045072 0. 282187 0. 012874 0. 080601

% 5 4t T2 A Copula - MGARCH AT Rowy+ Revr AR Rose 2HF A4 (n=680)
MR, HEEF, RowS ReAK Row 5 Reur Z B R 55 00=0. 42057304 ¢
p=0.394449, XM —HIEL TE 4. B 6 K& 8 FIRME R, s, &M Copula -
MGARCH %%} Rovy Revr BA K Reee P 5 #EAT AT ETE BIM B s M SLInE 9. 1 10 X
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EE 11 FR, AUEE, RowFIIMESIEERERITB VTR, BB, RorfF
SIS Bk EAEXT PSR, T Rese P51 BB S SR LAHXTRIZL, RIRHERE), EX

=Rl g R IF SR B s AR B3

%5 Copula- MGARCH B S EITER (n=680)
w1 B 7 wz B 72 o
Rovy-Rer | 0.000996 | 0.034503 0.961042 | 0.000188 | 0.183919 0. 800860 | 0.420573
Rosr-Rer | 0.295641 0.116233 |1.3284e-08| 0.318810 | 0.023884 |6.5810e-07| 0.394449
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215 fl MGARCH BREATT G TR AT, B H BRRS BB FFIRMA— M EENE
TEHEBI M (BN, ZITIESSAHHETT Student - t 5045), AT, HITHIE S BRER
R HETE, EANRERAR S M EFFIBRTEAN “REER” RIEXTRSHE
#e. W Copula ER¥UIRH, SRS F TR AR IEN B 4345 SRR M T B, HETT
A Copula - MGARCH BEZUTT LA 5T i 7R ] #9314 434 Fl Copula B 3BT H 8 A9 B R 15
SREBIBRE ST R

WAL I IFM 3 Z B A T Copula - GARCH &I S UG 24, AT,
TP AT BB/, IFM it &7 BRI HRE, BEASCRAZ M
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AL/ MBP fitiit B2k At 11 Copula - MGARCH ##£!, JGif @13 MonteCarlo 77 ¥ { BLAE I
REWMKKER, BR-W Rovs Rer K Row FHIHITLIER BT BANEZRLE L, #HE
B MBP {5117t IFM AR T E AR . &5, B3 Row. RerbA R Rew FH#ATEE
RS, BRXRFILEGTGPRILEEEIRE.,
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