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Abstract

We study the process of information transmissions between ADRs (American Depositary
Receipts), issued by Taiwanese and Japanese firms, and their underlying factors, which include
stock prices, S&P 500 (Standard and Poor’s 500 index) returns, and exchange rates. We
employ various empirical methods, such as VAR (Vector Autoregression), VEC (Vector Error
Correction), and CCF (Cross-Correlation Function), to examine the process. It is found that
returns of the underlying stocks are the most important factors in explaining returns of ADRs
and there is a lead-lag relation between them. Returns of S&P 500 are more important in
explaining returns of the Taiwanese ADRs than they are in explaining those of the Japanese
ADRs. Furthermore, there is a two-way volatility spillover between the Taiwanese ADRs and
their underlying stocks, while for the Japanese ADRs, only the changes in volatility of the
underlying stocks will transmit to ADRs. The duration of volatility spillovers is shorter in

Japan. This shows that information transmissions are faster in the Japanese markets.

Keywords: ADRs; vector autoregression; cross-correlation function
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(Custodian Bank ) » R SMNEIRATEERE 7% « (FaTiSaS il 1927 158
B EE AR ERTT (Morgan Guaranty Trust Company ) #§{7 °

FRT IRy H A2 R iR A n] DU 5 BERIAE AR T st B N AT et
75 PR E R BB TS - R BN FER A S HIE ~ 85~ AR
RIVE 5 SN - MBI SSRE 232 I < J AR TSR - TETR B ~ 23T ~ P
FTARER A2 - AR rI DU A B R 1 - [AIRRR MRt
DIABIEEREETE > wabRMESE ERVRAE - S5 B MR TSR A S ARkt
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LA G YR L — > SR RE 1T 2B 7T/ (American Depositary
Receipts , ADRs ) EREMGHEED  MHERAALL o T HFAAEEE TS
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PEREITE] 2001 4R 623 £ - ek 2.9 £ - ADR HUREAC Hi & BUZH 1992 4R
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FHAYT P2 ADR iR - 5 R ADR {EARA TR AU B -
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Rosenthal (1983) f&Es ADR THiEE S ByEcRKiE » (£ 1974 & 2
HE] 1978 - 12 HAEEE] NASDAQ 5y ADR M ~ S8R AN EL H 2l
BEREI TR YA BLEAE (runtest) » R5SLEE/R ADR iy B AWM -
Mathur, Gleason, and Singh (1998 ) WI22&E A i S E 1994 - 2P aH g
fet - 9T 29 M8 {125 Bd 28 U2 PHEF ADR 58 i 5 & SV ER 2 A Ry »
TEERVY EHER AR AN - ADR BLASIRY IR ARAT IE SRR S - ST
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FEBAEARIITZE A > YEHhEE(1998)IT9E 4 5L =] (hdd ~ Hive ~ 57
Ve B 22 B39 4/ M S R L I PR R e e {0 A 842 5 — SO B L TR SR B 4%
(causality) © #5555 i jz sa e 1ig S ME T HRAE 52 B A 3 ke H R g
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BHALEA(2000) JRIITSE 15 8 i & Mt B L ] 1A 365 M 2 S e JRe SR BT At o2
IR ELERCR - RREIMFREERER G 1 &HHE (Portfolio) Hil HLFE
L A S IR AT N B A T E RIS fE A LR S IR R
TAE - RERBERIFI MR IR (B B P Sl R (A% 1 2 S A P i e
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B4 L ETTZEE TR ADR SIS A 5% 411 Jayarnman,
Shastri, and Tandon (1993) %27k ~ S « WO - 1A - 0 - e AFIE
RSB ADR SR B0 I TR B 2 5 5L ADR R H -
BRI TR RS AN » L ADR 0 5 S BY 5 1 - Martell,
Rodriguez and Webb (1999) i T S SEAE 2B 1745561 T ADR #2011,
B BRI i LB SR U 7 A BT A SN2 7
B2 S A e -

FERIATFE 7T - BIfPeT (1995) PRSI EE Fiii () A= S
B TEIMFTIREEAY E SRR i RCR - iyl B i M TeRs
SR P SRS AN B A SR - AR M PR TR R > BT S
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Patro (2000 ) {5 F 16 {jf|[/5¢ 3 123 f# ADR » L SUR ( Seemingly Unrelated
Regression ) F5 A A i BRI T3 35l ~ ASERA st [ A0 v el ~ REsRER— H 3¢
JHE & 75 5222 ADR RV - 0 SR R RIS 13 35 P B A P fe [ 1A 335 e P e B
522 ADR RS - (ERESREL — HERIZ A HEE 52 %E < Jaiswal-Dale and
Jithendranathan (2001) tffiF 12 {HEK%: ADR (4 5B » #857 ADR B[]
45 B R e AR T S B B A% » 258 ADR BB BRI s 89 ~ AL BRI
TR EEE EAHR -

PEEEE (2001) DASAREHEE ~ HHJE ~ BivE ~ TEZZBdidd B R it oeAiny - £8
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THIFET R > ASER IR (BRSBTS S B PG R I A T - HATAY IR Bl 52
7R L TR (A 22 ] - wadtlh (2001) thiglg =i i ]8T T
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REEREAEN IR A T A 20 TR T TS - ADR Sl S SE i H R Re
40% - MBI 15 SEBIAS 5 P R THAR AR e A5 EL B A T 5540 1 28 B 19 TS Tt
I~ » ADR HYbE H st SR T - BRI RERS A B Sy ADR Sirfifit F26y
HEIA

SRIHER (2000 ) WF9E 5T Lot mlEE T LM e bt B S i S e
LI (comovement) - i H #f=5 s2 BHEMH LB PRI IKI SR  WESERE RS
BIMFRTIERE & AR B B SE AR AR T AR S L A1 - S A S
JRRISE B HGAS o AR ATUE B AT < S BRVER BRI A - 11 H LA GARCH AU A
TEBEI MR - A5 R B M TS e B [ R T3 WK < SR S M S8R - L
ISNAEHINSES R Mgy st il L NIV 7 - I PN

2~ W5 H BB RS RS

Xy ADR Eil HARR 38 8. e B {HRRAY I SRR D - ASCRR T HFFE SRR
ol RAYEIAH s 5@ S 53— BRI e H i B R R A PR S G i il 1]
A ADR BLILAORHAEENIR - (M By g 5 BATBEN MR (volatility
spillover effect) * Ross (1989)f5H » #hfilihz Blfr 08 H Bl EHAEHR AL AT
B > AT ST G AN A > 2R RIS — s B e i it
K RERIIE MR © iFFEAN RIS I BN Y N SOR A B 1 e e i
GEEERTE o AN E TSR B NG SCR » ZoR —ERIVERA NG
ST A S > JREr RN S — i s - AR SErEE e SR
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( cross-correlations of volatility changes ) 5y » IS i & as B N0 R
HFAR RS IREA o ERAh - ANz B & MNa s e A M s S RS 38 - AT AR
PHOnAS Sy A BB R » AR A G A MR i B sk 3 —E i 35 LA
| RIIAE BB g R 5 Bl v 5 I e i L A AH BRI A B2 R B © DRI e i
ADR Bl AHR S E A Na ERR TS » A BIIR T8 5 M O b SRt Bl
FERUEDUR -

ARl - CASAEFFZBIASMITIEERRT ADR Bl HAH RS SR A B
Bt o IBEAWTIE2 8 RSO0 > DARAIIR AR ~ SRR TT S B B SR Ty 52 %
ADR {EASHFHBRSERE - FETI a8 A RIFTEE THY ADR L > SRGTHSEEIA]
FEZ B ADR B - MHEEERO % ADR S8 AV - LIRSS
FHEHAE S B ADR S Bl g Ehit BRE LR AL -

WIEREREEN > 58 « A ADR SRR B Ay B0k L - Bkt
B2 ADR SRR BHR A » S&P 500 FEEI LR SR{ET S B ADR iy 2220
B - FEAFHESEECE ADR SRS EhHY i BERE T 51 - AR R IRAERARE &
i ADR #ilissdh - HARRTZARkEL ADR H S5 ADR s Biitae
MHE - [ERFERIR > S&P 500 FEECE 5 ADR SMEUERE I B =R E
H 7K ADR #RIHIfiERERETT » HEIATRERYIRIRLE (31 ADR 7Ry 7E 1-3% - (AL
BT B BN BN, -

. ADR EAHEHAEH R e K (lead-lag) iy /37 5THT > 58 H A ADR
ERRERA i e LA B [P (feedback) BRI - (EHDBD AR e S ADR
Al o MESRED ADR $iiith B A EERMIEEE % > S&P 500 B2 ADR #ififaifi A
TAAERIVE R BARR -

f: ADR Bl AH RS SR E B S M SCR [ - 51 ADR BRI B
EEIA I R B MNa SR - i HARRI U AR e S Bl &y 2% ADR 113
Aoz Bh > BRI ADR GRS BEEARAIE o BEAh > AR ED S Mat BRI
T e - B HAR T B AR S R TR G - HEM IR WT RE 2 H AT
SRR © 1518 ADR B S&P 500 {EE KA MEIIMNGESCR - {HH A ADR B
S&P 500 [EIFARE BN S M BORANHHEE > PRI HE 18 11 255 B 52 B T 5 e o
H AT B SE B T S BB AR Y) - itk > FERHER B ADR [RIFYICENS M
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DU NG A SB R R B AR b T 92 71 - SRRl B RS R, -
BALE BT AR FE R -

Bt~ BRI IR L 58 05 ¥

— ~ BRI B R

B ELELAE - HAR LA BB &P i NYSE - AMEX 5
NASDAQ #1T ADR # Jelff9et 5 - BEILEHE LR  HAREHE ZTU% -
B RRefEHL H TEJ ( Taiwan Economic Journal ) ZRHEE - H AR K
fE{ i\ H PACAP( The Pacific-Basin Capital Markets Databases ) H A& » ADR
fEM& B S&P 500 458U H Yahoo Finance » {5 W ¥} JE LB H BE % LT MESR
HUH B3 EE R AREMOS $EEHE & RHE - Frav&ERE R HER  DIH
OB Fe = > e SEAEAS Ry SR B SR ~ st SRR e e S5 El e fER - HAR
B RHAMRZE 1978 45 1 H 1 HE[ 2000 47 12 H 31 H - B i E®T
ADR A% > R 2817 ADR By EIRIEZRE T 1996 4£ 5 HAEEH
NASDAQ i b1 » KItb EEIE R R - Ry 1996 %5 H 14 HE
2001 #= 10 H 31 H -

(EERHR B T - 2RO R B9 R4 - verhaE, 1998; BaAE
#%, 2000; Hamao, Masulis, and Ng, 1990; Arshanapalli and Doukas, 1993;
Jayaraman, Shastri, and Tandon, 1993; Kim, Szakmary, and Mathur, 2000; Patro,
2000) > FEHHIF]RE H (same calendar day ) 58 H A ADR {E#% ~ AR R
{8 ~ S&P 500 fEFIMERLER - #HEE H AT —E AR EE
Kt

* WEAHFIE HiZ ADR fEIRS BRI AL I HE 0 A S S A R R A AL B - R A HE e U2
— TR P E RIS (Indexing) 772« {ERIRy i LB H AR EBIREN T FIRE - EHAERS R AR
RURERR AR - 120 AR DO T - RBRESR TR RN 5 - 20RFIE 0 2 ARk

AR ADR B2 S&P 500 {583 ADR BRFEREHIERIE H o KA B RMEERS QIR S ird R R taRT
BIFIRFSRE - S S E TR R -
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AT T 8253 e 800 - B5—E007 » TR 4 Hh m & B el
P (Vector Auto Regression, VAR ) BHERZZAE [FAE Y ( Vector Error Correction,
VEC) 2ERE ADR BdAHRHE S HIRRMIA EOREA6R - B /oo il IR o1&
M AR E BB S 0E > #als ADR B 2 5 B RIS RIfR -
1 fERINIL B SRARER G BB 2200 0 T T VAR BUAURY AT - 5 B A R
A BAGRAER A VEC B3 o [F] I FH 778 S ok S B P e 2 A L B )
fiiE > 5347 ADR {E 2R R A S MR AE e 25l e ADR iy sz 2
FRRE o 550007 B e P i ¥y GARCH in mean (GARCH-M)5AY
& GARCH-M FEAUFAfEHE (L5587 (standardized residuals ) EHFEAE(LIRZESE f

(squared standardized residuals ) {058 7= 52 X AHEH K #4((cross-correlation function,
CCH##5E > F|H] CCF #3iE ADR Bl 35BS {1 P = B iz B [ &5 A7 AR IRl
N

F BARARE ~ HEEESHRE ~ VAR BRI VEC BB SRR h 5 Tyt AR
SESTIE > KA B SRR - BfE T —RiBeft ADR BERE SRR EH iR
1D BEFHEIERE S M BRI R AR E 57k < ARt -

o~ GRS S MR B SR R E

R EBEETENI T IR » AJREAF5 RS ADR BLAERY I /K HE(E Y
FSETR R EILR - RIS FEAN ] T R R R B R 1 - S O e P
R ARSI o IR A SR DA SRR AN R > AR BAMAS AT ADR Eil
FE G AR SRR P A BB ELIR RIR, » 07 328 ke o e et L IR BRI » 43
PTG ER E B (information linkages ) e

Cheung and Ng (1996) B2 Hong (2001)53 Al HHi A A2 AERHRAEL
(CCF) » rE RN RFPH 2 G- SRS A ERIRBR R « B iR BELE
SefhEti—i by GARCH-M AU » FFIFIAE AR AE » 3 IR TR A
W& B3 e HSV 51038 ORBR AR BT T a5 T 85 S P 7 4 (g Bt
S FEIE R BER BT S ELEE A [ B OR - SO AN R R E
ADR SR 2 AR /K HE(EI R SR B {R (causality in mean) > JRAJAgE H
FE AT AE B T 2 [RILBH £%R (causality in volatility)

SRl DUV LS 5.2 GARCH-M BUE - 13 ADR Ry
RN T3 T - < R, 7555 i (BARUAGH ¢ J9I09 1860 + Il GARCH-M 5
IEZSE
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Ri,t = aO + ZamRi,l—m + angi.t—n + Chi,t + gi,t
n

m

q p
—_— 2‘
hi,r =, + Zagé‘ it—g t Zﬂhhi,t—h
g=1 h=1

Hep a,R;,_, iy H e 3l B (Autoregression, AR)JH > b,&;,_, R dEh S
(Moving Average, MAYIE > h, , BofdR{H 3 580 - T o, €7 1g BL B, 1, ISRy
¥, ARCH B GARCH #U5R « FFE A BUEETE - B AN 1151
H GARCH-M A28 Wi A » B AIC Eil Log-likelihood {E R E &1
S B LA A A B TR R TE L > 19 B A GARCH-M <RI - FE D)
Ljung-Box fY Q #fii I st  Tiglnidfe e - BaREE R HN HIEAHE4FHR -
ALK EE TR € GARCH-M f57 -

2 x, ~ ¥, o0 By 2B ARMA (4 -8 0E (de-mean) % 2 %1 > u, ~ v, FydL
TRAEUE AL 1% & 875K 7 (squared standardized residuals) :

) 2
u, =x /hl,z_el,r

2 _ 2
vt - yt /hz,z _ez,z

Hrfthy, ~ by, 53 AR IS WA S > AIERITE S 7, (k) B u, » v %8
25 k IRIRR A A SUAHRR R

A —

e, (k) By u, » v i858 k BIRORE AN UL S -
1 _ _
cw(k)=FZ(u —w)v, =V) k=0, %1, %2, 3,
i€, ~ &y, e —LEREHEfR{-(regularity conditions) » HIf Cheung and Ng

(1996)Z5H © EREABIEIEHZ > Tr, (k) EE MBI R « BT
[FISESTE R .2 T8 55 /5 CCF {3 M » B O R R R T st ik o K S R
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BRI - [FE > FARTTA R L o, ~ e, FER AR FObEA
S SRR T 7, , (k) » DUk ADR B BRI A4 B
% -

oA | ﬁruv (k) s ﬁrelez (k) ¥/ residual-based iz 5 o HETHLS
Fo ¢ R, BLR, P IC AR ST R GR - QU GARCH-M BLAYE T
FEOR BRI P B 8 SRR - PITIRIBR AV T SO A SCRHIRR - (3
R, LR, ZBERPEANAAEINGSCR - HE AV TT SRR B % - ]
P2 52 RPN L 41 LG AN A DR BR (R A i S ARGS

DL FRFSe ST S B3 © 1~ MER ARG, (k)8R 1, (k) 251508
FEIPIEIRF RS 53 Ry 28 SCARARAES > {HARS 2 CCF Bl LI A8 SAHRHRA
SR RANFI G » AT AMB s IOR A Bk [ 2 8 - A AT ek 1%
BHERIRE » 25 A58 L GARCH 2§25 » FIRC AR e AF #5353 7 (misspecification) »
SEE T BB T K SR R AR R S fRi% - Diebold (1986) ~ Bera and Higgins (1993)
Kz Lobato, Nankervis, and Savin (2001538 H) » & B IF & FE{E GARCH 3R >
A PR RS I ST e e L - R o A M s Y 2 R S R
(4t 5% Ljung-Box e )i &y pE A ik B Y size distortions > H AN RIS R
JNBEUT I8 BEAgE I MRS AT « IR A B IR B8 | R B M K% L

& B (clustering) » [KI LA SCF% & CCF JiiEfiR B A - 2~ Cheung and Ng
(1996)FI| FH5E 4 (Monte Carlo)fi#s34ft » #8557 CCF k@Y MEATRE » 5%
TRENGERE AR BAR A @NT =50) » CCF g iR EnY size - HIHSHE
leptokurtic Y, nonsymmetric $R7= 7R E s (robustness) » [K[[T7 E H st 24 e
SR EA RIFHIKEETT » 3 ~ {8#E Granger causality i€ AR I VAR 1254
TR (BRI S B B AR AN RS & e 38 S R R A 56
HRBR o HREAMFEIRERET S MR A [FIRY RS A MR R » #ARSL CCF fE
JEw ek -

th ~ EaEa

— ~ ADR B FHI5R S B ] e o (A

A/ NEITEATHE FIREF A EEE VAR(ER VEC) /34T 37k > #8577 ADR B AR &
Bl B ELERIR o EIcEPA TR AR BRI T ADF SRS - 280
EHEEL A ADR 4% ~ AR R ~ S&P 500 fRENIMESR/KAE(EET L 1(1)FF
1> H— I RS R TAE AR - Ib4h  Fef1/R75 58 ADR BRIk 25 1]
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RIRETAAERIVIEERAGR - e ADR ~ AERYIIL(E ~ S&P 500 FlNE=R T T8
G50 » 1€ Johansen trace #fiET A%l Bt H AL RS » ADR BELIELA{ER 7
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