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Abstract

This paper investigates the relationship between foreign exchange rate and
stock price index of emerging markets, which include Taiwan, South Korea, The
Philippines, Singapore, and Thailand, in East Asia around the 1997’s financial
crisis period. First, we investigate the long-term co-integration relationship
between foreign exchange rate and stock price index. The findings indicate that
such relationship exists only in Thailand and The Philippines. Furthermore, we
divide our study period into three sub-periods, which are before-the-crisis,
during-the-crisis, and after-the-crisis, and utilize the Vector Auto-regression
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model to investigate the short-term inter-dependency between exchange rate and
stock index. The results show that the inter-dependency is significant in the five
countries, especially in during-the-crisis sub-period. Also, the after-the-crisis
sub-period shows more significant inter-dependency than the before-the-crisis
sub-period.

Keywords: Foreign Exchange Rate, Stock Price Index, Long-Term Co-integration,
Vector Auto-regression, Financial Crisis.
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NETHRBETHAREEZALBRTS > Af > A HEERRMBHGEG
ARSI # > MEASAEHLEBARERRARAOM#% > AELLEH TR
AR - EZXBEMBRT P BERFRBRAME BT ? EFE—FFH - A5t
RHERBS > ANKRFAEMNEBERANEL > REBEMETIHZE R BRI
HZMB BARERTRERALES  UARFZMELILESMBML -

BEHBREIMBOVERARAARNT 6 ARBOORESF & > XK
HBEAARRER  RELAZRAORETHERMNEEN IR T HRMEN L
BERKOHNE  BAZABEAIHABRERNE  ASRRLAAZIT BT &
tH A -FE REBFERRSN  FARREAES  HBERASHHOLE
SHBEEMT  AHLEHELSAREHRERESE  BRABREHORES 0 &
ROEEHRLNE HREFTHAEAHOKE Rz AEAR¥AES 4
MERAFHEORESHRAERAT > BRAGEE HRETHEAEDAEE
(Ma and Kao, 1990 & & Dornbusch and Fischer, 1980) °

BEREHERAYES @ > Cavin(1983) 5 > REMB OBV EME
URBEAGHEHR  BRBTR ERVFERUARLCBBEH - s BT
RROES LB ENARTELRTEANBRNRT BB EINEE > ERTH
RARHE > FEITREBL > EABRFERME R2 §RTEEH > X§
SHNEHEN ARG RHEAE -

BEEREYNEREARRREESTESIKS @ > Jorion(1990, 1991) » Bodnar and
Gentry(1993) ~ Bartov and Bodnar(1994) ¥ 2 3| AL ¥ A B E PR TR BT HO A
¥R 0 AL CREERRANNAAEARHES  BLEMYRLNRE
EBLABERGBHEAMRT AHBLEIEROCEORBELIEREHHBE -
K PO TELRE T BERHIEERBRWAEXR O EZIRBEEERR
JE % 3,84 85 - 2R M > He and Ng (1998) ~ Choi, Hiraki and Takezawa (1998) x4 & Doukas,
Hall and Lang (1999)24 8 RBH] 2 8] (ELiEH RO EURR B A )RR AL
KHBBRRHTRTAERERARGEEH  AREBTLIHELRAREHMBALEOR
JEfr B AL ¥ 2 IR 3R 8 69 1831 ° sE 9h » Fama(1981) ~ Mandelker and Tandon(1985) -
Chen, Roll and Ross(1986) 4 & Kwon and Shin(1997) ¥ $ &4 4a 58 ¢4 A EIE it 4l
BESHHBRROVE FHNEIEABEBETER TV ERE -

HHBERHMAUORBEERBRION A ETHEAORE  (DERHRK
ZRBHVERA G R K ZES » Chow, Lee and Solt(1997)% Jorion (1990,
19D XBRBE FRIE R MBR > 2ARECEREAMARBAHETSL &
WEHFHALAERB TS BEANBRATEEAHARBESGRE LA
HF—FE - ANREAERLAENARRLAEHIRE > A ARBEEAL
¥apn Bt EeM kRS Bl AARBERAANREMR G45EH
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RHRE  AANBREHEHROBRRYETRE  EHRANRFAFBREIRED
0 - (2)iE4L 4916 3% > 4o Bartov and Bodnar(1994)32 # Jorion(1990) & Bodnar and
Gentry(1993) ey A R AR KRB N XA E ¥ » AR QAR ATHRBBRUARABEE
Bl MEAYRAREABREORE  BEARNALERHRBOLHEE - )
3T 443% » 4o Bartov and Bodnar(1994)32 % A% & 7 35 & ik 06 B & AlFR 5 3 M 3T MR -

ABRTHEPHMELES ® > Ajayi and Mougoue(1996) A £ B ~ v E R E A
BLEBRABA HREBFRENBRARERORTHETHEALELLON
th> ERTHERTAHRAMMGEL ARRFBREHRTE aDOBE > ARK
THEERFEABREEAE - 2EHOMAL  ARRERAEATHERTAHLEHE
BARE AARTHEZHARRETAEHAHGVE -

HARDBENOCERLBUREKETHAL BEIELRELZERER R
AEXBAFRARER - BRABARAHR  AARLRALEANERBENET
%o AMBERFRENERENRBAAUATZR  (DREMBREALEREWH &
L3 EEG TERARGLETANARTHERRRF§Hiw - K Bk
Mk 2R BABLEE REHMEREAURBERRAKRO LSBT AR L4
ZRIFERARFATEREN - REE - QARLTH0 FFHEEHE KL
ERNABTHOTHELRBEL  RIXFHNERALBRABKRT » M EA
HEBRAHFEOAETBREE - S EARENARETFTH FHEOMROETLE
ANEES  HUER " HBEY  GERHSBETHAEROVE > FREAFHEH
BB QA 1997 £ 7T A2t RERHATEREALE BERAGH LB IFHZE
REA—BE SBERHEANERAERME RETHTRE®RTHR I
R RBAEATRESFRE T —EARIFHAREFHM -

AXYEHL T F_HHEARKARTR = FAARBITHATR
ERREFE > FuGAREOER  FAGALE -

= BRREEEREH

AARGEALER BB 2L MR RCPEIERERERE
P EEK > £ 1994/1/1 £ 2000/4/30 4 E £ R FIE# B FH - RMEAFH — &4
& (DERMBTAR QAZHELBAEARY  SLBREHLBTH RS XK
BEREE -QHIELEHEEEEZILERS DB LHBERYEREAHRRF
HEER  LPAFIIERETART -

51 A2 EBREMPERN TR URISE R 5ok 1kIE 1996 45 The
World Currency Yearbook » £ ~ 8 U R Mk = ERAE TR EL "Tadh
Mt ERARD %L T E 423, (Liberal Control)# » & % The World Currency
Yearbook HE % " F#I## | HHRIREZILARTKREGEES(H " d
BOBAFAE) ERABSRARYGIBETHNER TEH, %5 LETHER
BMEFERHEEL 10%AN > A3 E4ZT  FEERRFAFA T E5RH
BRI GEH  AXHIBHRARROBERRTRBUEHE RG] -

"1 HAPREREHELIRE  AERBZADHEBRRELRMITELAANGERER
Rl T shEEH 0 &0 B BRAFREKEZI -
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BE BB SEES
+3 1979 £ B 125 % B £ 4| 1983 £ %S E B A AL F X
1989 ik B e B R MA > A ER BRBT -
o TR ERERAL  FER| 1991 £ 5K QFII -
HEBREHIBE 2.25% R4 - 1996 £ BAK I E B RIEEFA -
SRR B #16 6% -
h i 1980 A2 % € 397 8) & 2 B % (Effective | 1984 £RIM I FREHE L L F X
rate) « HKERT -

1990 3 A i FHEERME > ARE| 1992 SRS R RN DT -
FMEFTHELRERAE - hE8 1998 45 A B3R EIRECH » A%
B AAFALBAT— 8 0.4%H R T RTREET BB E
B 5 FEMAETE 22% - B -

1997 4 11 A 20 B A &EEX K E 10%- 1996 M B2 %X HAETIHZ 6% o

1997 5 12 B 16 ARG B B ke K -

AR 1984 £k B R4l 69K HE R4 AHENSEBRABRT A ERERET S
(Effective Rate) * S RSMEARM | a3, t@Mmakkz -
10%& 8, » REZRIHAE 10% -
1986 45 BRH 4 B & 5] (BRGH M) -

¥ ok 1978 4 Ae 3% 7% %) % % B % (Effective BUNFRERT > AEBHNEEHS
rate) * EERFAHAIEER © | gwsgzr— o
1985 4k b b HEEMS > A E R
B TIHHERFLAE -

E-N:] 1981 f# 24k A W B % (Effective rate) » | 1980 £ KA s F &9 X 5§ 35 473% fo -
BEAgn—EER - 1995 #4504 5 ¥15 26% -

1997 # 7T ARFARERS - ZHRETE| 1997 £40F 6% 5§45 44% -
R ES > Fl Rk RiER
B B FEHLBAE -

3 a.FHRAKB World Currency Yearbook, 27" Edition, 1990-1993 ;A & ¥ R BT EF B+ A% B

wil TRELBAE,  BRAKE -
bEMRARBEBAX S M -

22 AZEBREHEERIEGEA  SERAREALBRARTLENNESAEY
BFmk o £ 1997 & 1998 FoaBENE  @FEREKLHERERLE  ARR
HE  Z2EAREEZEVNEBERRLIOYERARE X AN kAT
HEAAEE AN - i BLEHBARERERARAREIAYNERASHBAZHR
WERBEARBHWEE  E2BEAEN 20  FEEAFH=_ABEHELETK
BHRERFT LAABBERRMAZE 198 S4B QEREE -
ABEORNMI D APHEHET RRMHENRARSINEREHOBE
B® o FEEEMABRYRTALINGEERBRBEUAD - Bk 2 & Tkdo
15 GDP tb% | » TUA B REMBRB Ry 045 GDP b EHR & AR E
Higtbd > SHNEREHE - Bo{sGDPHLERS LSS B3 LAEY
BEEHLIBERABERLEBR - bt R TH B UARER > R EHL
HIR & AP EMBET 0 1996 F R E & 5ME1S GDP &) 25.5% » {24 1997
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ERBFOHBHE332%"2); FEEHLERAE HiE 47%K 50%2 [ 5 #hodk A A o
o mERYIMELI GDP 85 104% - EHERSH > ARERRASERRGHK
FHEAEMEIL BATUARAIMMESHRE  TREEHHBRES - 5 —F
B EERLA(ABERYERME)N > BE B ROBAERS

(22 REMEBRHEEMIGEA
HETRHREHMABAREEARRIEHOMG K ERAGERBIIEMARBESRIT AT KT

4 #H FER # ho 3k - #Hix
Legsk®
1994 7.1% 8.2% 4.4% 11.4% 8.6%
1995 6.4% 8.9% 4.7% 8.0% 8.8%
1996 6.1% 6.7% 5.8% 7.5% 5.5%
1997 6.7% 5.0% 5.2% 8.4% -0.4%
1998 4.6% -5.8% -0.3% 0.4% -10.2%
1999 5.7% 10.7% 3.3% 5.4% N.A.
ILEER(E&)Y ~
1994 26.24 788.7 24.418 1.4607 25090 |[A— %7
1995 27.27 774.7 26.214 1.4143 25190 |TR¥#&S
1996 27.49 844.2 26.288 1.3998 25610 |V Aaz¥
1997 32.64 1695.0 39.975 1.6755 47247 | %
1998 32.22 1204.0 39.659 1.6605 | 36.691
1999 31.40 11384 | 40313 1.6660 37.520
L &4 o4
GDP 1t &% *. ke
1694 H o 43.65% | 27.82% | 33.82% 173% 38.75% | 10.28%
#o 41.98% | 28.96% | 40.13% 158% 43.05% | 10.82%
1998 ) 47.82% | 4937% | 52.11% 152% 58.92% | 11.03%
wo 46.71% | 35.63% | 58.74% 135% 4241% | 12.74%
IVEEkEsg
(B adin)
1994 6,498 -3,867 -2,950 11,400 -8,085
1995 5,474 -8,507 -1,980 14,436 | -13,554
1996 10,923 | -23,006 | -3,953 14,509 | -14,691
1997 7,051 8,167 4,351 15,032 3,024
1998 3,437 40,558 1,287 17,614 14,048
1999 5,784 N.A. N.A. N.A. 11,050
V.5Mf 45 GDP kb % ®
1996 104%° | 25.5% 47.3% 0% 50.3%

3 © a.F# 4R : International Financial Statistics (IMF),Jun. 2000 » X & B R & & 8y @) 45 4R (£ M) -
b. & # £ & : Country Profile, 1998-99, The Economist Intelligence Unit, London.
c.B 1995 £ ZEH -

ok 3T RFEEI B 1994/1/1 & 2000/4/30 b0 1,4 T S A ek B R # 0 -
ATE—SBELBARNAL  TAUENRARRERARTHMG XK
MESLALBRELRN  2BALMUURLBAREL =K TFHE N ESBLSL
BEREMMA LI BENHERNER - KA HNKEHNRAERAEZL T 423

"2 : F# 2R : Country Profile, 1998-99 (The Economist Intelligence Unit, London.)
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BEMM , FHAR : FERT - M RABE=ERA K » 2 1997/7/1 ~ 1998/12/31 &
B AemE AR ERLAVENOMENBRRHEEARR 0 Bt AsUREMR
AR A E S 1997/8/1 ~1998/12/31 » MR LTS3 S ML AR Y FEoss
Pl 8% 0 B 3Lk 1997/10/16 ~ 1998/12/31 A 4R AN - SR AL BAERMZ
Ao RAS TABEARN ) FHM > mALRRRLE RE(BRLS 1998/12/31)8
R ERSE ToBARE ) THM-

&3 BEARHMERFHMORBSAIT X

Bt F2 34 Pl 2R AT & Rk R & A R 3R X: 3
BE #a ke A # A 1 B# #4 1 B# A Rl ;4
1994/1/1 1994/1/1 1997/8/1 1999/1/1
+% 2 1765 z 1026 kS 390 z 349
2000/4/30 1997/7/31 1998/12/31 2000/4/30
1994/1/1 1994/1/1 1997/10/16 1999/1/1
# £ 1803 g 1122 z 352 z 329
2000/4/30 1997/10/15 1998/12/31 2000/4/30 :
1994/1/1 1994/1/1 1997/7/1 1999/1/1
EEX £ 1590 z 882 E 375 z 333
2000/4/30 1997/6/30 1998/12/31 2000/4/30
1994/1/1 1994/1/1 1997/7/1 1999/1/1
¥ o 3 z 1597 E 872 k2 392 z 333
2000/4/30 1997/6/30 1998/12/31 2000/4/30
1994/1/1 1994/1/1 1997/7/1 1999/1/1
#H z 1547 xE 852 z 370 z 325
2000/4/30 1997/6/30 1998/12/31 2000/4/30

Bl ASRGRRESRERERTHEG LS - X 4 RAH T FHRTH
MEREREBRFIEHG ALK R - FABERU—AALBREBATF AR
Bk BREEAXRTERBEFEREEAAE)  RZTFK - BRAHHSHA
EW MRS  BRAAHERRIEYR - BERGSBRRIEBGEER)  MiikE
REF R ARFESETR MR - ERARBERH A AU —REHP
EFEBRREHRGEHE) ERHTHRRALBYE  RELHHKEHAAEHEE
FRLFERAGBIEN ALMEHA IR BMAAIREXRNETERS &
PRAEERAARHEERARROBLNG  BAERTRETE—THIAER
% 0 RIE B FHRIR -

HRAF AMALRERAEH R BRARMBRERKNEHE -SEFOHY
HERBE  ARHMANLBAGERS RN FHHLALE - BrERAGRTH
RS AP UARBARAFFEREHLAANREREARK S IR ESERSY
BHERBE SEARBHEKBEH R PHH  HRTEBZN HFREAH > T
FERBEROBRTTHRREERR > B NemBAENAMAE > REMERER
MR -BETARLEFAHA BT URBAFAETIRVRARE U FREATHZM
BHEMOBERS - AR -BETHEABHEEL  URHEHRELRERLS
R EHRR  FEAURRBALSRABERURB T AGHHMB K - ik R
EREER) RRELERA - BROM G AEERLRELBARVENR
BEise ikt —Re o
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B-FHRARMEETHLBEARN - 2BEBENM - 2BRAEL=&T
R TURRERIR BT E2BARAMMRENBERARHBRTAIETH
ERRFRERME IR -ETHRGEETRIEN 0 - BRLBRENE
SRBERBETHE > 2RBRLGORGHHETFABRSNRRTG AN -

THEBY AR b RE cHEEE AN e FRE LRI
BPABEEAH(BRABRUN-—AARKRERARREOREEET) RFALEHAR
PEFHHE  MEEHBVLEHAE -

(a) 3 (b) #H

EERRERERERRREIELRRRRRERGEL

(d) # sk

- 8 B E ¥ B B OB G

nnnnnn

PEREERRRRBRBRRIRRRyGELIILEI

- ¥ 88 8588 EEEE

AT IR

M1l RDAERENEBBESRLSE

FHREMAREERHBRROLE  ARXBMEA 1994 51 A 1 8 F 2000
#4R308 ERBAETAHZEKTHM £2BREN - 2RALHMRALBA
A BRHBERR LS HEHREERT  CEREM A TERREERME -
TRAFIHERURBRBERGSHEL AR R I RMIEKZ AR HE Y —FE
% BP R, =In(E,)-In(E,,) * Rs,=In(S)-In(S,,) ° FHHBERREEHEMEH 10" =
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k4 SBRBERRBFERGERGH X
AN EROBYE(R,,)

T3 re= ERAET ZRRANA PRARE
WA | 0 R | BA [ o | RE | BA |, | [ HA |75 | RE
| x| 2 |®IT e oM 2 || & | 2

£M (1764 (0.808 |28.14 {1025 [0.752 |17.50 |389 |2.939 |47.42 (348 |-1.427|24.37
#R/ (1802 (1.757 [113.24|1121 [1.098 |20.06 (351 [7.948 |250.8 (328 [-2.028 [41.90
JEAE K |1589 [2.519 (76.62 (881 -[-0.531 (32.10 |374 [10.569 (145.8 (332 |[1.880 |36.79
¥rioik 11596 [0.358 |46.44 (871 |-1.368 {20.95 |391 [3.693 |[83.97 |332 ]0.909 |30.18
X B |1546 [2.563 |104.95(851 [-0.536 144.93 [369 [6.542 [177.0 |324 |1.625 |59.12
B BMiEHHBHE(R;,)

M 1764 [1.776 [147.4 1025 [4.393 ([132.6 |389 |-11.40 [160.6 (348 |10.217]169.7
#K (1802 |-1.068199.1 |1121 (-3.339 {1074 ({351 [-0.838 |317.5 |328 16.424 |264.0
JEH K |1589 [-4.506 [166.2 {881 |-1.730 {126.6 |374 [-9.566 [247.8 |332 |-6.453|143.6
Aok 11596 [-0.756 |155.1 |871 |-0.236 [99.15 {391 [-9.015 (229.9 [332 |13.116{165.7
#H |1546 (-9.718 |208.5 (851 |-14.12 {154.8 |369 |-12.71 |285.8 |324 [2.788 |223.0

= KxEsy

AT AR R BT B BERHRBZ M TS EA KR 45 H 69 B
fhodd BRPAFRHERBEHEEERZMRATAERBLESWYN A A5
£ 245 64 W% 0 4B A A 54 3% B E B X (Error Correction Model, ECM) R #2. & B 1R
HHAERZ MO RBAEHMNG SREHBABERZMOGRHALESMAER
B KRiME—FHUAEE KB (Vector Autoregression, VAR)E A » RIF 3¢
BRBEHEBERZ MBEYEYHE -

3.1 ki A XS RMREEHRY

Engle and Granger (1987) € & # # 2 & £ LM E A A — R sk M
R L FREGHMATIAL R R AREFRFIRAE LS
itk - R HRH LALB R RURLEFTHRERERAHREHE
oo AL MAGREZAT LR A EARM Z(Unit Root Test) » 845 E & % #
BB —REFURTRE  XRB—RENHAARAREHREE  RIDHRET &
18 %, % 18 LA £ 2 8% B - 7135 & F) & (Same Order) » R B #47 £ E ST - FRAR
REREGERAFI A L ESMG  RAFBTHBEERY S HME -

ATHAREABENBERARTER ERMHEHEKLMMAA > LA Engle and
Granger # 3 2 AER > KATH A S BR UL B 69 B R AR BRAF 18 HHBE R A7)
FHBITER HESRE  XHREFABRREHAA X ESONG > BT
SR B ERAT S MM -

311 BRMmE
BRA—pMEa RAEAMHRA LT

Vi=atay,  *ay, tay, st ot a, Y n ta,y,., T, (1)
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BiRBREZE  A()TREHEK

P ;
Ayt=a0+7'yr-l+lei'Ayt—i+l+€t; (2)
i=2
X@F :
Ay, BeS ATy — M 25 B AY, =y, -y,
P
it
i=1
P
,Bi=zaj
j=1
. BHaT#HA-

AXQF > ZREAFFyRAFER  Ry=0- ATHRERMAF yRFTLSA
B4R #1494k A Dickey and Fuller (1979)2& 3.4 Augmented Dickey-Fuller(ADF)# &
#4175 AR4K Fuller(1996) - ADF &9 2 ¥ » E BMBRH, 7y =0(EREFL)ELRSY
B TR E  1%REKREGERMEAH-3.42 5%REKEL-286- % BEER
BRFS y BA ERGRTERAT y R E)  REMAT y #iT—RESBKRE
AERA—MER:

P
Ny =ag+y-Ay  +) BNy, i +e, 3)

EX L MBRAERSOFRAFT] KRS A —RE 9% PP 2482 6448 %-(Hassan
and Naka, 1996 A & Sephton and Larsen, 1991) -

312 #ELRY

Engle and Granger(1987):& A £ ¥4 MR E EHVECM)RAAL B2 M4
MREEMGMG ERB AR AESM A BRAHEN TR T REEE
e kI EHEGE  BR4ME HNRTARRBRBITEM ST » EXEH
B £ E)RBRMEHGS)ZH A X ELSAGMMA - RIAFNFRR KRG E B RN
$oATHRHAERUBA B4 WERBRRMEKBNOHF A2 g B HAE
B (K@) ERER ADF ey 7 KRR ¥ HR)BRTEAH TR Z LR, 9§
BB EGeXG) LEREEHELA n %> FERBEER, BARRS=0)Z
EREBE AERE)RBRMEMRSOBHLLALECNRETN)) ¥ EEELE
B ERMBE > PRERIERT LESGM% > CHRAERHRRE BRI
AYBLRAH -

S, =a,+a,-E, +e,, 4)

Ae, =p, e, +Zﬂi+1 ‘Ae,_; +&,, &)

i=l

313 SR EEMAY

FERABRMRIEBMELALESGMA > MBTHREEMA G S HL M
By F !
St =Q, +a1'Et+ﬂ¢’ (6)
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AS, =¥o+7 My +Z7’s,i -AS,; +Z?’£,i -AE,_; +¢&g,, (7
izl i=1

p g
AE, =6,+6,n,, +253,i ‘AS, +Z5E,i ‘AE,  +&g,, (8

RMNEE@)F » AS, AR MIEH A RHBEY LN AEABRR AR HAN—
WER yROAFEHAGSE > 6 R, HETHA -

AXOEQ@)Y » F L— AT RETHEAHE  HEBLRNLESGM%
ALl XO)Hn ILHEERBEw(IRERRAGEME  EEAFAX
% SRBAXO)ZLBEHRIT) THL GBS > BRREBRERIRARLS
AESHBREAFT  RETARMEEGNRX » 2RBX(TDREO) S hEy, X6
RAE - ZX(NNYy BEREANT » A ThHBRREBREEGE Bk X
B)AEO MEMANE  AFHERREGEGE - BRRABRSESTORRE
LSRRy, RO, ZEERBR KNI » ¥, &S, Bp & 48 3R15 iE 3% B o9 % $t(Speed of
Adjustment Parameters) °

BEEARRABHARARRLHNEGREIAVE  TELIBRMAERT KL
BB XY My, ABRRBH R L2 B/ 2REAEHEVE
¥y, ARREOHRLPBREH/ ZERBHEYE > Q)T > h¥Mo, AER
BHELI BRI ZRREHELE > Mo, ABREH R LB/ 2B
RBHELE -

3.2 VAR #it &

FERRBREBZHNAREALELESHA MBRIMA VAR BEERBEEERS
BRI BB Hgstimineira L oMb - BREEE o) VAR iR TF

AS,=a,+a,-AS, +a,-AS, ,+a,-AE,  +a,-AE, , +¢;,, C)]

AE, =b,+b,-AS, +b,-AS, , +b,-AE,_ +b,-AE,_, +&,,, (10)
KOA(10)F » a b EAFHSEHYEE > 6 Re, AGTHA - BRAEHLE
ERfE - 2 BEREHo, Ra, > SRR S REMZHELHK
BaRa, - BELIBMIEBRE R - 2 HEFRHAD R, TEEEE]
SBREMZYEGBAHD RD, -

W~ KEER

AAEHHEOIETES HE AR HFoRAZEEIASKBENE
BE  SEEA 1994/1/1 £ 2000/4/30 thE £ G KIS B B - LEARG4E
Eoididett ;

4.1 B SAAR 45 B 3L A6 M 5

MEMNEZBEREHEEURBRREXRAFLHFAZERBELER HAR
2S5 AVHEHET  AENARRORREHRRERZ 8 TR &£ 10 AFHE
K5 MERFER PREEBERMBIH,y=0 - E— 53 10 @M F7 &
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itk e oo | (2isem 20
8 2 (dssmw | Coioam 16
R a0 oo | Cohzm 28

1.424 Mackinnon(1990) » £ 4tk » ERBR H, B =0 (R EHMAEFI R AR ¥y
Mik) ABMAEZT > 1%8 % KR HEETE%-3.9001 » 5%EA ¥ K 5-3.3377 > 10%8R ¥
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