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LAAYFOTETIVEEET 5,

FFTF—AEHRAAL ., TALOMNIET—4 tsdatatxt DBWNTHZTAHILFIZEEL.,

> tsdata=read.table("tsdata.txt",headear=T)

EANT B, RICHBEEIZKDELEEFETET S,
> topixrate=diff (log(tsdataStopix))
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(LO—L4 2) Y =Cp +&51, &0 ~ (0, o3)
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Y e & ERELFICEEFET S,

> levelmod = lm(topixrate~1)

RIZZOHAEFE>TRIFEDL O —LRAVFUITETIVEHET . UTDEIITANT S,
> levelswmod = msmFit (levelmod, k=2, p=0,sw=c(T,T))

CCTKIEFLDS—LE. p FELO—LTOBREIFETILORI. sw [FRLS—LTEHIE

EEAERBAZROBA 1 DOBL (T,T) (CCTREHEDHEDTLERDLS12%5),2 D
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> summary (levelswmod)

ET 5. UTFDEIITHAETND,
Markov Switching Model

Call: msmFit (object = levelmod, k = 2, sw = c(T, T), p = 0)

AIC BIC logLik
-1338.359 -1318.781 671.1794

Coefficients:

Regime 1
Estimate Std. Error t value Pr(>|t])
(Intercept) (S) -0.0002 0.0027 -0.0741 0.9409

Residual standard error: 0.04945092
Multiple R-squared: 0

Standardized Residuals:
Min 01 Med 03 Max
-0.1445826394 -0.0132741569 0.0005477057 0.0125289385 0.1338098819

Regime 2
Estimate Std. Error t wvalue Pr(>|t])
(Intercept) (S) 0.0100 0.0022 4.5455 5.48e-06 ***

Signif. codes: 0 ‘***’/ (0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.” 0.1 '’ 1

Residual standard error: 0.02327655
Multiple R-squared: 0

Standardized Residuals:
Min 01 Med 03 Max
-0.0613199477 -0.0036651194 -0.0004622739 0.0053887512 0.0534673376

Transition probabilities:
Regime 1 Regime 2

Regime 1 0.98271796 0.03032422

Regime 2 0.01728204 0.96967578



FELO—LIZBTAMEEEEFE-THELL)ERERERHIZIE
> plotProb (levelswmod,which=1)
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> plotProb (levelswmod, which=2)
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> levelswmod@Coef

(Intercept)
1 -0.0002094549
2 0.0100432777

ETNIEELY, hIZH @seCoef ; 1BEILE @std: IRETBDHEL  @transMat ; HERTER 5L
nNHd,

RIZELD—LALTARQ) BREICHIL—LRAYFUITETIVEKET S,
(LOP—L 1) vy =C+duYg+ey . ex ~ (O, 0'12)
(LO—L2) y, =Ch+dpYig+Ex + Ex '“(an'zz)

LUTD&IIZANT S,

> arlswmod = msmFit (levelmod, k=2,p=1,sw=c(T,T,T))
SEITEHIELTTHECAR (1) RBBHETE T A0 ELO—LDORALHIE 2 DEG5H5DT
c(T,T,T) TR HEERRIIUTDXIIES,

> summary (arlswmod)

Markov Switching Model
Call: msmFit (object = levelmod, k = 2, sw = c¢c(T, T, T), p = 1)

AIC BIC logLik
-1368.113 -1328.98 688.0566

Coefficients:

Regime 1

Estimate Std. Error t value Pr(>|t])
(Intercept) (S) 0.0073 0.0022 3.3182 0.000906 **x*
topixrate 1(S) 0.2500 0.0834 2.9976 0.002721 **

Signif. codes: 0 ‘***’ (0.001 ‘**’ 0.01 *" 0.05 *.” 0.1 " 1

Residual standard error: 0.02358305
Multiple R-squared: 0.06724

Standardized Residuals:
Min 01 Med 03 Max
-0.0663602417 -0.0030178714 -0.0003362371 0.0041333128 0.0579823185

Regime 2



Estimate Std. Error t value Pr(>|t])
(Intercept) (S) -0.0005 0.0031 -0.1613 0.8719
topixrate 1(S) 0.3056 0.0661 4.6233 3.777e-06 ***

Signif. codes: 0 ‘**x’ (0.001 ‘**’ 0.01 ‘*" 0.05 ‘.7 0.1 * " 1

Residual standard error: 0.04672219
Multiple R-squared: 0.09293

Standardized Residuals:
Min 01 Med 03 Max
-0.1391334139-0.0139923268 0.0002456087 0.0092886217 0.1389847533

Transition probabilities:
Regime 1 Regime 2

Regime 1 0.98832632 0.01026591

Regime 2 0.01167368 0.98973409
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UTDETIVEHET S
Yo =Ci+buYes + B + e &1 ~ (0, 07)
Yo =Co + @ Yia + BoX + &5y, E20 ~ (0, 03)
ZIT y [FEIFERBR topix DELE x [INELEHET S,
UTTIENELEH x ELTABL—FDELREREZALD,

x ZEtHEIT S
> x=diff (log(tsdataS$exrate))
RIZy & x (EEHE) ICEFT S,

> temodel=Im(topixrate~x)
RIZZOHAEANWTLEREOL S —LRAYFUOTETIVEHTET S,
> tearlswmod=msmFit (temodel, k=2,p=1, sw=c(T,T,T,T))

CIT.ELO—LTIE, EHIE.ARQ)IE. NELEH. L3 DDGBELEHAHLDT.
sw=c(T, T,TT)ETBIEITEET S, HERERIE

> summary (tearlswmod)

Markov Switching Model
Call: msmFit (object = temodel, k = 2, sw = ¢c(T, T, T, T), p = 1)

AIC BIC logLik
-1373.374 -1314.674 692.6869

Coefficients:

Regime 1



Estimate Std. Error t value Pr(>|t])
(Intercept) (S) -0.0013 0.0034 -0.3824 0.70216
x (S) 0.2964 0.1264 2.3449 0.01903 *
topixrate 1(S) 0.2998 0.0655 4.5771 4.715e-06 ***x

Signif. codes: 0 ‘***’ (0,001 ‘**’ 0.01 ‘*’ 0.05 '.” 0.1 Y"1

Residual standard error: 0.04621919
Multiple R-squared: 0.1161

Standardized Residuals:
Min 01 Med 03 Max
-0.1363420686 -0.0124951607 0.0002325005 0.0096719988 0.1288427598

Regime 2

Estimate Std. Error t value Pr(>|t])
(Intercept) (S) 0.0068 0.0022 3.0909 0.001996 *=*
x(S) 0.1703 0.0900 1.8922 0.058464
topixrate 1(S) 0.2380 0.0819 2.9060 0.003661 **

Signif. codes: 0 '***’ (0.001 ‘**’ 0.01 ‘*’" 0.05 '.” 0.1 Y"1

Residual standard error: 0.02332364
Multiple R-squared: 0.0909

Standardized Residuals:
Min 01 Med 03 Max
-0.0638335459 -0.0032426372 -0.0003961618 0.0041588134 0.0579640324

Transition probabilities:
Regime 1 Regime 2

Regime 1 0.98953039 0.01199095

Regime 2 0.01046961 0.98800905
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