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Abstract: This paper focuses on examining the intertemporal dynamic relationships between the
stock index and the premium of index options, and between the volatility of stock index
and the premium of index options. The stock index volatility is calculated in terms of
moving-average standard deviation. Three important and interesting results are obtained.
First, the other contracts investigated are affected by themselves only except for the
two-period-lag stock index for one-month maturity put contracts against the index put
premium. Second, there exist the one-way leading (two-way feedback) relationships
between only one-month maturity (two-month maturity) index put premium and the index
volatility, while the stock index Granger causes the index options premium. Finally, apart
from the fact that impulse responses for the two variables from their own shocks are
immensely large, impulse responses of its premium on options to the stock index are
significantly persistent, but those of the stock index and its volatility to the index options
premium are rather nil. Our suggestion on investment decisions is that, domestic investors
can observe the distribution of volumes on options market to forecast the bullish or bearish
pattern and its reversion point in the coming spot stock market, and thus make the
speculative spreads between bid and ask prices on call and put contracts.
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B Black and Scholes (1973) #% i Bx X B 4 EAZ M FRAL XAR > B ZFM PR
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RO EERTEE S BYEE - BROTAREADME 3R RE A RBRGETE
ZEAFNE BRATRELARERREIRAESCLALARAQIYEME LT
AR B A EBAE RS TR 5 AR AR A THEEA SRR T
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—% £2% (first-differencing) % ZR T » AR EHAT (1) 57 : 245 EFHME
FEBRTHEMNET(0) FI|» RAERAL S HME R LA R LK
A A ET@RATGE O XREGHFEY | DU AL S HMENHRIMRAR (22) -

k2 BRIGBCGEEREA L  2RIBEHEAEHIE—ADF ERBRTLERE

EQLEEE st e Hakid & 1A RGEFINBRBRE | —REFERKRT

TXO_C1 Svel 2 |-2.518524 (0) -18.80707 (0) ™
SXcl 3 |-1.125462 (0) -16.79522 (0) ™
CPcl 1 ]-9.580397 (0)

TOX_P1 Svpl 2 [-2.518524 (0) -18.80707 (0) ™
SXpl 3 |-1.125462 (0) -16.79522 (0) ™
PPpl 2 |-5.253566 (2) ™

TXO_C2 SVe2 2 |-2.934989 (0) ™
SXc2 3 |-1.132438 (0) -16.88407 (0) ™
CPc2 2 |-11.20161 (0) ™

TXO_P2 SVp2 2 |-2.833444 (0) -18.62613 (0) ™
SXp2 3 |-1.198663 (0) -15.68302 (0) ™
PPp2 2 |-8.094748 (1) ™
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B B —18 A 4 HEAE A& % %% =30 (PPpl (-2)) & R 48 UK Byt (SVpl)
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(TXO_C1 ~TXO_C2~TXO_P1 ~TXO_P2)* B (&) #HEEHA L - ERIBER
ERHUEAHE S ZE LA SR EIFE Ak ALERZERFAR T EEMH
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47 VAR H# B 447 o

#' A TXO Cl AT » ZHEHEALZEHL I CPcl (2) R SDZHEEKETFAH
%t °



2 K% ®#H K DEC 2004
192 %+ 2% % —M pl85-p209

&3 @EHREHERULAFLER

TXO_C1
GRS &4 AR AR B
CPcl SVcel CPcl SXcl
AR FRAES
CPcl (-1) 0.530737"" 2.85E-07 CPcl (-1) 0.500537"" 0.058001
CPcl (-2) 0.153969" -1.37E-06 CPcl (-2) 0.083562 -0.103141
Svel (-1) -2044.021 0.876331" | SXcl (-1) -0.008557 0.980225"
Svel (-2) 2309.819 0.088751 SXcl (-2) 0.020826 0.012948
TXO_P1
AR G 3 AR AR
PPpl SVpl PPpl SXpl
ek &3 iR AR 2
PPpl (-1) 0.483397" -8.31E-07 PPpl (-1) 0.399178™ 0.171197
PPpl (-2) 0.124071" 421E-06" | PPpl (-2) 0.176754" | -0.059213
Svpl (-1) 4186.294 0.870981" sxpl (-1) -0.065849 1.042631"
Svpl (-2) -4392.250 0.085940 | Sxp1 (-2) 0.071923" -0.052140
TXO_C2
FFRRE S B R AE
CPc2 Svc2 CPc2 SXc2
RFEG R FRFE S B
CcPe2 (-1) 0.386363" 5.88E-07 | cpc2 (-1) 0.315376" -0.121865
CPc2 (-2) 0.087914 -2.56E-08 CPc2 (-2) 0.067274 0.062146
Sve2 (-1) -2105.589 0.837700" | SXc2 (-1) 0.110320 0.997659™
sve2 (-2) 4470.545 0.108803 | SXc2 (-2) -0.079595 -0.006623
TXO_P2
WARRER B IR
PPp2 SVp2 PPp2 SXp2
AR FRAES
PPp2 (-1) 0.241735" 6.94E-07 | PPp2 (-1) 0.264138" | -0.060257
PPp2 (-2) 0.103764 1.55E-06" | PPp2 (-2) 0.1591317 | -0.033100
Svp2 (-1) -4364.814 0.813954" | SXp2 (-1) -0.005345 0.999910"
svpz (-2) 10188.99 0.116210 | SXp2 (-2) 0.012261 -0.011072
F LRI BELGE BRTFZ-1 205 ATHEB I KK 2o

DARER TR SR BAE KRBT EHEXE o

PO ~ Granger RIERE{RBIEN
Granger B R M 1546 2 15 F LR
£ R T WA R B & ZAZE
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ARMAE T L ERBHAT
i. Hy ' vi=0 5 H - 7v;2 0
ii. Hy:Wi=0: H W # 0
A M AR X R BE KNI A RIE SBC AR o
3% Granger (1969) BERM AR T A H 15 BFMMEA & - ERITHA LK

REER IR 4P T o

WA 4 THe o KB EM -~ FHEHNESRERIBEA UM T » A 5B BEK
BT FHANDE—BEANR—BEANZEHZLY (TXO_CI > TXO_C2) &k
R I RRLTAREKZWG MBI E A—BANZFHRZLY (TXO_P1)
Al 2R FAHEMEA L (PPpl) 4B ZMATHILE (SVpl) LB LMIA ; LB A
B AR FHRLG(TXO_P2)f 3 FHAMEF & (PPp2) & & Mk 45 BUE 31 (SVp2)
AR B LaOEEE G A ST EREH - RHREASRERBHEALE
HHAA s B E—MEARIFTHRY (TXO_P2) % £RIMEGA LA RHR
FHEA L AR ERERHS SR EFREHNSFLEE O ARMA o

& 4 Granger AR B AR EHEREK

TXO_Cl
ARER ARG R F-Statistic Probability = 4% B 13 P EIEA
Svcl CPcl 0.58175 0.55959 X 5
CPcl Svcl 0.51185 0.59994 X
SXcl CPcl 14.2602" 0.00019 O |
CPcl SXcl 0.00593 0.93868 X
TXO_P1
EEX 3 P XL F-Statistic Probability = 4% Bl 1% PR EIEN
SVpl PPpl 1.41448 0.24476 X 5
PPpl SVpl 6.18393" 0.00235 O
SXpl PPpl 4.94633" 0.00231 O 3
PPpl SXpl 0.62289 0.60073 X
TXO_C2
AREK AR E R F-Statistic Probability = 55 B 14 PR
SVc2 CPc2 3.33650 0.06886 X )
CPc2 SVc2 0.53075 0.46692 X
SXc2 CPc2 15.9316 8.5E-05 O |
CPc2 SXc2 2.33657 0.12753 X
TXO_P2
AREE %tk e R F-Statistic Probability B RS PR
SVp2 PPp2 5.23801 0.00588 © 2
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SXp2 PPp2 0.26210 0.60911 X )
PPp2 SXp2 1.93641 0.16523 X
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Bard X @8 # R4 R VAR A 5 AFF 4R A Bemanke (1986) ATREKZ
YA Choleski factorization iE X AL 95#e:B42 AT & A Z M7 % R JE X ¥ (impulse response
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BEAGHE LAY R A G RIARE > L EAZHEREERARENZR
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BARNERIEERE (F) A EHTRBEIVESN o

A ALTFER » 2RBEZIAMDE—BEANIE (F) HEANEEF
(TXO_C1 ~ TXO_P1) HEZFEFRK > %ﬂJ«%ﬁ&%%ﬂ%%ﬁ&@’mﬁi
RMMA 2 (CPcl) HEIFEBEGRE : = FHEMEA L (PPpl) HEIFHE A
BAGRE - mERIEHZINNAEMBANZE (F)#M#EA 2 (TXO_C2-TXO_P2)
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HESHNEBEANRAGRE LAY ERE L T w30 A —18A N B AEA L
BEZ R (327) -
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N BRHDRA
BHABE b &% R ABH A AR EERM AR () ARARIYE

#2E 0 A VAR BAH S FH R TR EXGEER D 8% ZHIMZE N A
BTG S Z AR R AR o S A n B 5 EERY
kFEREGERBU (k) wh L5 jEAEETERIEN LB U (ikj)»
A X T

UGk, j)=D, (i, )+ DG, )+ - ~+D, (i, )) (1)

UGi,k) =Y Uik, j) (2)
j=1

W EZXTHERE)>RES I RSB AYRAREINFARREL ZH R
RAEHROARAGRAREHZIE > BAH B SR HMZAAHIAME (relative
exogeneity ) 723§ o

EEERA 2ITE  Bh LA L RF1269 K & (underlying assets) ZLEHE -
HEHEFREIPE  ALBRE TR EHT R 2T RBE ZRABERRLIL TG F
HEREFHRARAIZENGALAHIBER HRERL RS RO T

Wk 5 AR 6 T BmhAHHAE—BANXR—BEANZIEHATHRZY
(TXO_C1~TXO_P1 ~TXO_C2 A TXO_P2)*» ZRHERALEHMHI EHH EHR
FHMBALZEHOYENG EF—MIHYEREYE 0% ATF—PNEEHE
AMAFTHEASIEHRELLAS NG D SERMPRE > LY EREZ
EA e AP EREEND 0.09% —33%Z M o FRAEA IEF IS o A B AR
TIGA 90 FHERMMES s HEANBEART » B—FHELBH T » 2RIEK
BE KL GRS B RBEARAISH  THROREAZEAARTAL R ZEE
FHAEENT » AT ERBEROPER T (ZRGERLEHMN) -

HEMAE AN EEAFTHRZY (TXO_CI ~TXO_P1) @z » BHAE
WA X EHHEBIRBEILOYENG FHYRE A48 b 31%—43%Z
M o f B B B I e s A R T R AR L LBIB M £ 30% A £ sbBE TR BE
ARETIHTHRER ) TERTAHN SR EERTHERARAS ARV E A
ERBEERTIRZANAARTTS TS R MEE) iR - w3 E A=
AMZBEHRFEHEZLY (TXO_C2 ~TXO P2) HEHMAFHEN & Z EHHRIRL
B G PR ZARBTHARH EAZ S BRRTFHA—EAKG ISR
ZTABEESE o A B R FRMBA I EFHHRERIBL I E O E
Bk ASMBEAE—EBAR—EAZRE#RZY (TXO_Cl~TXO_C2) ¥EF#% >
WA E—MEAAMEAZEFHERLY (TXO_P1 >~ TXO_P2) GFZEHHHE w2
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LA s EAE AR E 2% LA E 2B TRF o

k5 BEEIMER— NI —EANZEH - FHEY)

TXO_Cl1

BE 5 CPcl Svel SIE i¢ CPcl Svel
1 100.0000 | 0.000000 1 0.738636 | 99.26136
CPcl 4 99.81835 [ 0.181654 Svcl 4 0.511901 | 99.48810
7 99.82200 [ 0.177995 7 0.347731 | 99.65227
10 99.78840 [ 0.211598 10 0.332020 | 99.66798

¥ CPcl SXcl Ik S CPcl SXcl
1 100.0000 | 0.000000 1 43.06257 | 56.93743
CPcl 4 99.90615 [ 0.093855 SXcl 4 43.02347 | 56.97653
7 99.52716 | 0.472845 7 41.98103 | 58.01897
10 99.02277 | 0.977228 10 41.38049 [ 58.61951

TXO_P1

Lt PPpl SVpl EIE PPpl SVpl
1 100.0000 | 0.000000 1 2.685482 | 97.31452
PPpl 4 99.33782 | 0.662175 SVpl 4 6.809281 | 93.19072
7 99.35360 [ 0.646400 7 12.38494 | 87.61506
10 99.33169 [ 0.668311 10 15.75447 | 84.24553

BE 5 PPpl SXpl SIE ¢ PPpl SXpl
1 100.0000 | 0.000000 1 38.53744 | 61.46256
PPpl 4 98.91413 | 1.085870 SXpl 4 33.66212 | 66.33788
7 98.91958 [ 1.080421 7 32.15083 | 67.84917
10 98.83192 | 1.168081 10 31.35372 | 68.64628
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k6 BEESMER— Mo —MANZEM  FHRY)
TXO_C2

Bk 4 CPc2 Sve2 Sk 58 CPc2 Sve2
1 100.0000 | 0.000000 1 0.085434 | 99.91457
CPc2 4 99.73268 | 0.267319 | SVc2 4 0.519295 | 99.48070
7 99.15043 | 0.849575 7 0.702945 | 99.29706
10 98.59937 | 1.400626 10 0.791448 | 99.20855

A CPc2 SXc2 A CPc2 SXc2
1 100.0000 | 0.000000 1 7.663993 | 92.33601
CPc2 4 98.00381 | 1.996193 | SXc2 4 4.608623 | 95.39138
7 97.30600 | 2.693997 7 4282645 | 95.71736
10 96.71472 | 3.285281 10 4.155697 | 95.84430

TXO_P2

B PPp2 SVp2 B % PPp2 SVp2
1 100.0000 | 0.000000 1 4.879923 | 95.12008
PPp2 4 99.23662 | 0.763379 | SVp2 4 13.75147 | 86.24853
7 98.08735 | 1.912649 7 18.24487 | 81.75513
10 97.16825 | 2.831750 10 20.11312 | 79.88688

BE 5 PPp2 SXp2 SIE ¢ PPp2 SXp2
1 100.0000 | 0.000000 1 5.627419 | 94.37258
PPp2 4 99.99194 | 0.008057 | SXp2 4 10.05598 | 89.94402
7 99.96911 | 0.030891 7 12.13727 | 87.86273
10 99.94270 | 0.057300 10 13.12397 | 86.87603
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H& o 48 Granger FIRM AR BEESR » 28 BHHEA SR 2RI AN > 7 5%
ZBE KRBT » LY RALFTAA L L E MR MBI IR AE—BA A A T
RE 53 2R R TEMEA AL ZRBEEHIE M FZAE G =8B 1% -
k%a\ﬁé%“%%%ﬂAﬁzk%%zﬁﬁéﬁﬁﬁ’%@%B&fﬁﬂﬁza

R MR H R EREREA 2B LR QIR MG -

RBER RSV iF4e s BRAFHEEANSTL A SO AEREEYERR B
GO E B MER  BAR | M ERABEE R ERBEBEAL A RHER
BN X EEREVEEMO R EZRN GRS A RATHEAH T EEBEZ
MEH o B ERBEZINNDE—BEANZERRETRBALEHEHEEYER

Ko GEEYBRNAR (FERIE) S EHERACIHEBERE s 2 F#
WA X FENAR Eom Z2RIBRZIMADEMBANIERAFTHENEEHZ
g AREMREINMEE—EANZE (F) HREF 4R EHFRE PHAE
PRE—EARZE (F) HEAMLITBPRAIZE -

R BHGERBRS BT BHAFTHEBRALIEHEIATEHIZE - &
BHARTHEEA I EHRAMBHERIGEHNIZENG > A3 E—BANE
(F) MBUGYEREBE AL 31%—43%2 M » TR I oA &
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<\%% (TEEFMEARES - BT %J’Mﬁﬂﬁxﬂ—ﬁ%yﬁ&ﬂ
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MEEMIATF > AR —EARARTRARI 76 > THABRBRREISF -

\s‘\\-



A AL B IR A 2 2 9 & B A 203

\:«w

TE RS

Eh BRI HIERATH - G THEIATERBELFENETHER
Aeg Rolle

FEP - HEF BEE EBERTEIHAGE oL OO ¥R BRI RK AL
BEETHEEER 12 (4) K89 12 A 179-111 ¢

BRE ARAGHAGEFUNR LS FEAREIDERG: 6B TH BT KRE
RGBT R PTR L ML 0 R 91 e

Amin , KI; Amin,kaushik i.;Ng, Vk;Ng, Victor k.,”Inferring Future Volatility From the

Information in Implied Volatility in Eurodollar Options: a New Approach, ” Review
of Financial Studies,10(2), 1997: 333-367.
Arize, Augustine C., "The Effect of Exchange-Rate Volatility on U.S. Exports: An

Empirical Investigation,” Southern Economic Journal, 62, 1995: 34-43.

Becker, Stan., ”Variance of Security Price Returns Based on High, Low, and Closing
Prices,” Journal of Business, 56(1), 1983: 97-112.

Bollerslev, Tim, "Generalized Autoregressive Conditional Heteroskedasticity,” Journal of
Econometrics, 31(3), 1986: 307-318.

Charles Corrado, Su, "An Empirical Test of The Hull-White Option Pricing Model,”
Journal of Futures Markets, 18(4), 1998: 363-378.

Chowdhury, A. R., ”Does Exchange Rate Volatility Depress Trade Flows? Evidence from
Error Correction Model,” Review of Economics and Statistics, 75, 1993: 700-706.

Cox, J. C., Ross, S. A., "The Valuation of Options for Alternative Stochastic Processes,”
Journal of Financial Economics, 3, 1976: 145-160.

Engle, Robert F., ”Autoregressive Conditional Heteroscedasticity with Estimates of the
Variance of United Kingdom Inflation,” Econometrica, 50(4), 1982: 987-1109.

Garman, Mark B. and Klass, Michael J., ”’On the Estimation of Security Price Volatility
from Historical Data,” Journal of Business, 53(1), 1980: 67-78.

Hull, J. C., White, A., "The Pricing of Options on Assets with Stochastic Volatilities,”
Journal of Finance, 42(2), 1987 : 281-300.

Johnson, H., Shanno, D., ”Option Pricing When the Variance Is Changing,” Journal of
Financial and Quantitative Analysis, 22, 1987: 143-151.

Latane, Henry. Richard Rendleman.,”Standard Deviations of Stock Price Ratios Implied in
Option Prices,” Journal of Finance, 31, 1976: 369-382.

Mansfield, Peter, ’7GARCH in Question...and as a Benchmark,” International Review of

Financial Analysis, 8(1), 1999: 1-21.




£ K & ¥ % %k DEC 2004
204 %+ 5 % % — 3 p185-p209

Mayhew, S., Stivers, C., “Stock return dynamics, option volume, and the information

content of implied volatility,” Journal of Futures Markets, 23(7), 2003: 615-646.

Merton, R. C.,”Option Pricing When Underlying Stock Returns Are Discontinuous,”
Journal of Financial Economics, 3, 1976: 125-144.
Nieh, Chien-Chung,”The Effect of the Asian Financial Crisis on the Relationships among

Open Macroeconomic Factors for Asian Countries,” Applied Economics, 34(4), 2002:
491-503.
Parkinson, Michael, ,”The Extreme Value Method of Estimation the Variance of Rate of

Return,” Journal of Business, 53(1), 1980: 61-64.

Sarwar, G., “The interrelation of price volatility and trading volume of currency options,”
Journal of Futures Markets, 23(7), 2003: 681-700.

Schwer, G. William,”Why Does Stock Market Volatility Change Over Time?,” Journal of
Finance, 44(5), 1989 : 1115-1154.

Scott, L. O.,”Option Pricing When the Variance Changes Randomly: Theory, Estimation,

and an Application,” Journal of Financial and Quantitative Analysis, 22, 1987:
419-438.
Wiggins, J. B.,”Option Values under Stochastic Volatility: Theory and Empirical

Estimates,” Journal of Financial Economics, 19, 1987: 351-372.




& W38 BRI By P oL £ 46 SR AR HEAE A & 248 0 By 8 ) 14 205

M 4%

NN
— HESEE

Engle and Granger (1987) M ##&X FR X &AL T : ZRMEAXREL L F ]
B R REALFI M ELERAR & 57| M A s B R ey BT 5 M AR
—RMETHEMG > PG ELESHG -

W% 22 ADF ERB T LER T4 o 2 RAGE ALK oM 1 2 I 48 BB IFHEAME A
S R EA AR LR > AR LI Engle and Granger # £ #6X % & »
ALFRA TEHEARGFHEY | pTEERM BN EUR A o MR 1 I ESH
ek > BBLE o

&1 AESHMARIR

TXO_C1 —[SVcl,CPcl| & RISk ey e a B —BA X BRMEA &

Rank To(r) Co(5%) TH@) CL(5%) Ti@) C(5%) T (1) C(5%) Ty) Ca(5%)

R=0  55.61 1253 66.69 1996 66.60 1541 87.07 2532 8692 18.17

R=1 0.44 3.84 6.22 924  6.18 3.76 6.34 1225  6.21 3.74

Rank Mo(r) Co5%) M) C(5%) M@ C(%) ML) CH(5%) M) Cx5%)

R=0 55.16 1144 6047 15.67 6041 1407 80.72 1896 80.70 16.87

R=1 0.44 3.84 6.22 9.24 6.18 3.76 6.34 1225 621 3.74

SBC 0 0 0 0 0

TXO Cl1 —[SXcl,CPcl]|ZRie & iz & —18 A X BEHEHEF &

Rank To(r) Co(5%) TH(r) C1(5%) Ti@) Ci(5%)  Tyr) CH(5%) Ty) Cy(5%)

R=0 106.82 1253 117.70 1996 11655 1541 12298 25.32 12293 18.17

R=1 1.29 3.84 221 9.24 1.21 3.76 4.33 12.25 432 3.74

Rank My(r) Co(5%) M) CL(5%) M)  Ci(5%) M) CH(5%) Mar)  Co5%)

R=0 10552 11.44 11549 1567 11533 14.07 118.65 1896 118.60 16.87

R=1 1.29 3.84 2.21 9.24 1.21 3.76 4.33 1225 432 3.74

SBC 0 0 0 0 0

TXO_P1 —[SVpl,PPpl| & M4s Ik iz A0 & — @A X FHEAEA &

Rank To(r) Co(5%) TH(r) CH(5%) Ti@) C(5%) T'5(r) CH(5%) Ty) Ca(5%)

R=0 3298 1253 41.77 1996 41.76 1541 4651 2532 4647 18.17

R=1 0.33 3.84 6.81 924 6.9 3.76 6.83 1225  6.79 3.74

Rank My(r) Co(5%) M) C1(5%) M) Ci(5%) M",(r) C(5%) My(r) Cy(5%)
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R=0 32,65 11.44 3496 1567 3496 14.07 39.68 18.96 39.68 16.87

R=1 0.33 3.84 6.81 924 6.9 3.76 6.83 1225  6.79 3.74

SBC 2 2 2 2 2

TXO_P1 —[SXpl,PPpl]&Mk4a &2 A & —BE A L FHMEF &

Rank To(r) Co5%) Th@® Ci(5%) Ty Ci5%  THo) CH(5%) Tar)  Ca5%)

R=0 53.79 1253 5482 19.96 53.08 1541 61.50 2532 6148 18.17

R=1 1.52 3.84 2.25 9.24 1.01 3.76 4.45 12.25 445 3.74

Rank M,(r) Co(5%) M(r) C(5%) Mi(r) Ci(5%) M"5(r) C5(5%) My(r) Cy(5%)

R=0 5226 1144 525 1567 5206 14.07 5705 1896 57.03 16.87

R=1 1.52 3.84 2.25 9.24 1.01 3.76 4.45 12.25 445 3.74

SBC 2 2 2 2 2

TXO_C2 —[SVc2,CPc2| & R is Sk Sy sfia g & A Z B &

Rank To(r) Co(5%) TH@) CL(5%) Ti@) Ci(5%) THr) C(5%) Ty) Ca(5%)

R=0 9345 1253 102.16 1996 102.08 1541 11446 2532 11436 18.17

R=1 0.73 3.84 8.59 9.24 8.51 3.76 8.90 12.25  8.80 3.74

Rank Mo(r) Co5%) M) C(5%) M) CG%) ML) CH(5%) M) Cx5%)

R=0 92.71 1144 9357 15.67 9357 14.07 105.56 1896 105.56 16.87

R=1 0.73 3.84 8.59 9.24 8.51 3.76 8.90 12.25  8.80 3.74

SBC 0 0 0 0 0

TXO C2 —[SXc2,CPc2| &Rk ie &z i n & =18 A X BEHEHEF &

Rank To(r) Co(5%) TH@) Ci(5%) Ti) C1(5%) T (1) CH(5%) Ty Cy(5%)

R=0 103.41 1253 109.85 1996 108.67 1541 112.08 25.32 112.03 18.17

R=1 1.54 3.84 2.94 9.24 1.77 3.76 4.17 1225 4.13 3.74

Rank My(r) Co5%) M) Ci(5%) M) CG% M)  CH5%) M)  C(5%)

R=0 101.86 11.44 10690 15.67 10690 14.07 10790 18.96 107.90 16.87

R=1 1.54 3.84 2.94 9.24 1.77 3.76 4175 1225 4.3 3.74

SBC 0 0 0 0 0

TXO_P2 —[SVp2,PPp2]| & Mk4s Sk Syt 2] 30 0 & =18 A X BAEAEA| &

Rank To(r) Co(5%) TH(r) CH(5%) Ti@) C(5%) T'5(r) CH(5%)  Ty) Cy(5%)

R=0 80.89 1253 8797 1996 87.89 1541 9099 2532 90.85 18.17

R=1 0.49 3.84 5.73 924  5.65 3.76 5.69 1225 5.62 3.74

Rank M) Co(5%) Mir) Ci(5%) M@ Ci(5%) M) Cu5%) M)  Cx5%)
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R=0 8040 1144 8224 1567 8223 1407 8530 1896 8523 16.87
R<1 049 384 573 924 565 376 569 1225 562 3.74

SBC 1 1 1 1 1

TXO_P2 —[SXp2,PPp2]% k4 &2 21 0 & =8 A X B HHEF &

Rank T  GC(5%) T Ci5%) T  C(5%) T  Cys5%) T C(5%)
R=0 6495 1253 6922 1996 68.18 1541 8292 2532 8288 18.17
R<1 133 384 276 924 179 376 441 1225 438 374

Rank Mo  C(% M@0 Ci5%) M@ CG% M) Ca5%) M) Cx5%)
R=0 63.62 1144 6645 1567 6639 1407 7851 1896 7849 16.87
R<1 133 384 276 924 179 376 441 1225 438 374

SBC 1 1 1 1 1

3% 0 1.Trace &3t : Ty (r)~T, (r)~T, (r)~T, (r) AT, (r) %3] & Johansen

2.Max &3HE M, (r) M, (r)~M; (r) ~M5 (r) &AM, (r) 4
HELBRET » BLAEIRTGAREAR SR — R E ABAILTE -

3.4&% Nieh and Lee (2001) Z A2 ZEBR A » 74 5% % KBET » 4

-3

W Em TELE &MER > AEE&RBELKELEL -

HEELSBET » BAERTGLEBEAE SR KA R BBEZILTE -
%] %& 7 Johansen

EEL

4.Co (5%)~C" (5%)~C, (5%)~C, (5%) % C, (5%) % Osterwald-Lenum

(1992) Fiém#lZ 95%E8 44 o

SEAMMBBRIERZ BT RERE AT HAERMEABY R R0 ATERZ

%o

6.4 ¥ SBC 4 R i B 5 4% 1 K
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&2 BT8R BHAER

TXO_Cl1
H CPcl SVel SIE ¢ CPcl SXcl
1 36.14822 | 0.000000 1 35.59481 | 0.000000
Response Response
4 11.37003 | -0.306161 4 8.376311 | 1.029852
of CPcl of CPcl
7 4.672833 | 0.348480 7 3.328148 | 1.685635
10 1.892947 | 0.560672 10 1.984669 | 1.821093
B # CPcl Svel B # CPcl SXcl
1 7.74E-05 | 0.000898 1 57.95793 | 66.64413
Response Response
4 1.26E-05 | 0.000746 4 54.38457 | 64.51781
of SVcl of SXcl
7 -2.43E-05 | 0.000677 7 51.66949 | 63.14826
10 -3.64E-05 | 0.000613 10 50.05896 | 61.67177
TXO_P1
¥ PPpl Svpl & PPpl SXpl
1 39.64356 | 0.000000 1 39.37574 | 0.000000
Response Response
4 9.944300 | 0.725751 4 8.607303 | -0.915839
of PPpl of PPpl
7 3.056247 | -0.227763 7 1.974209 | 0.533922
10 0.776799 | -0.489275 10 0.076662 | 0.906022
Sk :q PPpl SVpl e PPpl SXpl
1 0.000145 | 0.000872 1 -54.74827 | 69.14078
Response Response
4 0.000292 | 0.000718 4 -46.84453 | 70.03278
of SVpl of SXpl
7 0.000354 | 0.000643 7 -44.01208 | 67.95716
10 0.000344 | 0.000568 10 -42.45635 | 66.20842
TXO_C2
¥ CPc2 Sve2 W # CPc2 SXc2
1 83.15238 | 0.000000 1 81.47437 | 0.000000
Response Response
4 10.59566 | 3.208598 4 7.026842 [ 5.028597
of CPc2 of CPc2
7 2.094120 | 4.190744 7 1.427120 | 4.179393
10 0.678541 | 3.858503 10 0.849016 | 3.965073
Response SE ¢ CPc2 Svc2 Response & CPc2 SXc2
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of SVc2 1 3.63E-05 | 0.001240 | of SXc2 1 25.78551 | 89.50219
4 9.23E-05 | 0.000955 4 17.07544 | 86.39353
7 8.80E-05 | 0.000830 7 16.59688 | 83.34220
10 7.78E-05 | 0.000722 10 16.02179 | 80.39211
TXO_P2
H#& PPp2 SVp2 & PPp2 SXp2
1 97.56387 | 0.000000 1 99.40078 | 0.000000
Response Response
4 7.200125 | 5.657880 4 10.01811 [ 0.667189
of PPp2 of PPp2
7 4.053222 | 6.288132 7 1.502340 [ 0.977750
10 3.398206 | 5.585726 10 -0.103865 | 0.994004
Sk :q PPp2 SVp2 K PPp2 SXp2
1 0.000221 | 0.000975 1 -21.50236 | 88.05509
Response Response
4 0.000396 | 0.000705 4 -34.06011 | 86.09637
of SVp2 of SXp2
7 0.000373 | 0.000617 7 -35.35760 | 82.99900
10 0.000330 | 0.000544 10 -34.48175 | 79.94485

3% . 4598 P 44 A Cholesky Ordering °




