MCMC

2001 12 15

Hamilton(1989)
(Kim and Nelson(1999) )

Albert and Chib(1993b) 3:
Hamilton(1989) ( )
( ) (
( ) (SGYAM)
192-0397 1-1 Tel 0426-77-1111

E-mail ohga@bcomp.metro-u.ac.jp



1 McCulloch
and Tsay (1993) Barnette, Kohn, and Sheather (1993) Chen and Tiao (1990) Chen
and Liu (1993) De Jong and Penzer (1998) Gerlach, Carter, and Kohn (2000)

(DM) DM
2
Merton(1976)
Johannes, Kumar, and Polson
(1999) Johannes, Eraker, and Polson (1999) Markov Chain Monte Carlo
(MCMC)
DM Data augmentation
Gerlach, Carter, and Kohn (2000)
Johannes, Kumar, and Polson (1999)
Johannes, Kumar, and Polson (1999) Jump
DM
0 1 ( )
1(0) ( )
DM
Gerlach, Carter, and Kohn (2000)
2 DM
( )
DM
DM

1 wang and Zivot(2000) broken trend model (SBIC) posterior odds ratio

Davis

Wang and Zivot(2000)



DM McCulloch and Tsay (1993)

(RLS)

McCulloch and Tsay (1993)

Johannes, Kumar, and Polson (1999)

Markov Chain Monte Carlo
Albert and Chib(1993a)

Sabatti (2000) Generalized Gibbs Sampler
RLS

Hamilton

3 RLS

RLS

MCMC

MCMC

RLS

(2000)

Liu and



McCulloch and Tsay (1993) Gerlach, Carter, and Kohn (2000)
Random Level Shift

I, S
I, =1 1,=0
Si Hy
at=ZIkSk o, =0 t U +a,
k=1
Y, RLS
Y, =u, +a, +O'thy, z'  iid.N(0), fort=12,---T, (2.1)
a=a,,+1.8S,, (2.2)
Pr(/, =0 = ®(y,;), for A€[0]], (2.3)
S =u +o,z;. z; 1id.N0DY, fort=12,--T, (2.4
D(") (2.3)
RLS (2.2)
H ta,
My X My =XP;
Br X
Sl‘
X Hs =XPs Bs
RLS 2
2
RLS 1
2 3
3
3 3 St



Y =a, +W, (2.5)
W =x/B,+0,z" z" iid.N(0)D), fort=12,--T, (2.6)
at = atfl + ]lSt’ (27)
J, ~ ordered probit(x)B, ,u,l), (2.8)
I, =0, if J, =0
I, =1 if J, =-Lorl
V.=xB, +z, z;  iid.N(0)D), for t=12,---T, (2.9)
S, =xB, +o0,z/, z; iid.N0DY, fort=12,--T, (2.10)
z'' z] z V. Albert and Chib(1993a)
MCMC
u,l I<u
-0 XXX wiky kg
E[S;]=0 X,
X, x;
ﬂw,l /Bv,l Vt
Statel State2
State3
Statel V, >u J, =11 =18, >0.
State2 [<V, <u J, =0,1,=0,8,

State3 [ >V J, =-11,=18§, <O0.



MCMC

RLS
(MCMC)
0

0={p,.0:0,..B,0%,

Y =y pr),

o=(ay,a),

I=(p . J7),

I=(Iy,I7),

vV ={r, - 11},

S =(S, . 8;),

0 ={V,S,0}

0 i

f(O©]Y)c f(Y|S,V,0)/(S|V,8)/(V]6)/(8), (3.1)

(3.2)

1(yt - xtﬁw)}

F(Y|S,V,0) = HF

1(St Xﬁg }

S(81V,0)= HF

x [1(—00,0] (St )1(—00,1] (Vt) + 1(—00,00) (St )1(1,0] (Vt) + 1(0,00) (St )I(O,oo) (Vt )]

(3.3)



J®) = f(BNS BB (@) (@) D) (3.5)

l(a,b) (C) C ab 1

0 1(6)

MCMC Albert and

Chib(1993a)
Liu and Sabatti (2000)

Generalized Gibbs Sampler4

30 O o°
31 f(S,10%,Y) A\ e’ s
32 f(1e°%.Y) 1} e’
Jt
33 f(10°%.,Y) e o° o°
3.0 31 3.2 t 1..7)
3.3 3.1

Geweke(1992)

T \4
2 T+k,+J-2 Zzzl(Vf_xfﬂV)
g< ~ Gamma( > , 5 )

(V.B,.7)=(gV.gB,.27) Liu and
Sabatti (2000) Nandram and Chen(1996)



31 7

t

Jt
Albert and Chib(1993a)

3.1 J, v

Full Conditional S, >0

SV 1Y,S,V_,,6)
= f(, |V, >0,Y,S,V_,,0)P(V, >0|Y,S,V_,.0)
+f(V, 1<V, <0,Y,S,V_,,0)P(<V,<0|Y,S,V_,.0)

S, P(V, >0|Y,S,V_,.0)

f, |V, >0,Y,S,V_,,0) P(l<V,<0|Y,S,V_,.0)
fV,|1<V,<0Y,S,V_,.0) J,

1 P(V, >0|Y,S,V_,.0) J, 0 P(l<V,<0|Y,S,V_,.0)

P(V,>0|Y,S,V_,,0) P(<V,<0|Y,S,V._,.0)

PV, >0|Y,S,V_.,0) p°

P(I<V,<0|Y,S,V_,,0) p0
S, <0 S,
P50 pSi<0 I3 21000 750 = ~10r0
ptS’>o,ptStSo Jt I/t
J, =0 V. N/B"Dpg
Jt =1 Vz N(X;Bv!l)[o,oo]



t

J, =-1 Vi NGB Dy

S;>0
P

p7% P, >0]Y,S,V_,.0)

~ P(V, >0|Y,S,V_,,0)
~ PV, >0|Y,S,V_,,0)+P(I<V,<0|Y,S,V_,,0)
P(V, >0|Y,S,V_,,0)
P(I<V,<0|Y,S,V_,,6)
P(V, >0|Y,S,V_,,0)
P(l<V,<0|Y,S,V_,,0)
ss0  P(V,>0]Y,S,V_,,0)

J, =1 J,=0 O; S, >0
P(l<V,<0]Y,S,V_,0)
full conditional J, =1
S;>0
S.>0 t
(R S (3.6)
‘ 1+0°57°
OS,>O

ss0 __P0:>0]Y,S,V_,,6)

! - P(<V,<0]|Y,S,V_,,0)

_ PU, =1x/B,) /(Y |/, =1Y,S,V,,6)
P(J, =0|x/B,)f(Y|J, =0,Y,S,V_,0)

/
Y, —a, 11,8, - Z[kSk _thﬁw)z
1 k=t+1

P 2
2 ol

exp —

_ 1-9(x/B,) L
q)(_xrﬁv)_q)(l_xrﬁv)jll:l[

_ z _
Y —aa— D IS, -x,"g,,)?

1 k=1+1

2 o2

w

exp| —




q)(-) O[S,>O Jt

Sl
OSt<0
t
_ 1 2_
Y, —a, 11,8, - Z[kSk -x;B)
ool - L k=t
P 2
2 ol
OS,SO _ ®(I_X;BV) f[ L _
t O(—x'B.)-D(-x) - !
( tﬁv) ( tBV) 1=t (},l_at_l_ ZlkSk_x;/VBW)z
1 k=t+1
exp 5
2 o
32
Jl
3 Full Conditional Distribution
f(S,10_5.Y) < f(S,1J,.B,,02)f(Y|O)
5 T
< (S, 17,8, a)] /(¥ 10) (3.7)
1=t
S, J, =0 S, t+l

f(St |®—S,’Y) ch(Sz |Jz :O’Bs’o-sz)

S, |-~ N(u,,0?),

J =1-1 k7 S



T 2
2.8 2
nytl}s t+ 0oy ZAI
1=t

O')% +(T —t+1)0's2

2 0,0,

O'f +(T —t+1)0's2

S8, 105, Y)cexp —— 2 2
y

!
A=Y, -x['B, —a,1— D LIS,

k=t+1
S, J, =1
S, J,=-1
J, =1
T
2.8 2
O'thBS'FO'SZA] 0'20'2
5,1 N — - I U 3]
o, +(T-t+Yoy o, +(T -t+1)o;
J,=-1
T
2.8 2
O-thBs+O-SZAl 0_202
Sel =N — pr 2 ' 2 — > |/1=.0],
o, +(T-t+Y)oy o, +(T-t+1oy
0
! B o070

I~ N(ag,b,)



B,.B,.B, ~ MVN(Cy,Dg"

on,0! ~1G(ey, fo)

34 1

[ N(agy,by)I[max(Y;Y, <I),min(Y;/ <Y <u)]
35 B

w.V,S Y,V,S,02,02
B..By.Bs

B, ~ MVN((Dg +X,,'X,,) 1(DoCq + X,,' W), 05 (Do + X,,'X,,) 7 h)
B, ~ MVN((Dg +X,'X,) 1(DgCq +X,'V),(Dg +X,'X,) ™)

B, ~ MVN((Do +X,'X,) " (DgCo + X, '(S—8)),07 (Do + X,'X,) )

36 o202

wis

o ,0O

wis

T+k
o2 ~IG(eg + +2W,i+ )




, B
T+k | 1 2.5 ~xib,
GS2~IG(eO+ 2S,—+—t:l )

Jo 2

4

MCMC

a,
a;
1) (2)
B, =3, =-1960,62 =102 =4,/ =-3.920
ﬂs =0 ﬂs
T=100 100 5
1
t=22,57,63,69 3  1=24,41,80) 8
8
(

20000 10000

ag = 0,bg =1000,Cq = 0,Dg" = (b xTp2) "0 =3, fo = 25
2 2

BB ol



CD

22
69
22 24

1985 10

AY,

P925 P025 95 CD  Geweke(1992)

Jt Sl‘ ﬂw
alpha
- ()
Py thl
i=m+1
21,28,41,63,80 alpha
41 63 80
1 63
( )
1994 1 100
1
Hamilton
AY, =a, +W,
@,
oW, Hamilton(1989)

RLS



(V) -1.994

1987 8
11

RLS

RLS MCMC

Likelihood

-3.963

RLS

1990

Marginal



(2000)

(1999)
Asako, K. and S. Kanoh (1997) “Objectives of Japanese Monetary Policy - Estimation
by Time-Varying Logit Model -7, , vol. 48, pp. 351-367.

Albert, J. H. and S. Chib (1993a), “Bayesian Analysis of Binary and Polychotomous
Response Data”, Journal of American Statistical Association, Vol. 88, No. 422,
pp. 669-679

Albert, J. H. and S. Chib (1993b), “Bayesian Inference via Gibbs Sampling of
Autoregressive Time Series Subject to Markov Mean and Variance Shifts”,
Journal of Business & Economic Statistics, vol. 11, No. 1, pp. 1-15.

Barnette, G., R. Kohn, and S. Sheather (1993), “Markov Chain Monte Carlo Estimation
of Autoregressive Models with Application to Metal Pollutant Concentration in
Sludge”, in Proceedings of the Australia-Japan Workshop on Stochastic Models
in Engineering, Technology and Management, pp. 26-36.

Carlin, B. P., A. E. Gelfand, and A. F. M. Smith (1992), “Hierarchical Bayesian Analysis
of Change Point Problems”, Applied Statistics, 41, pp. 389-405.

Chen, C. and G. C. Tiao (1990), “Random Level-Shift Time Series Models, ARIMA
Approximations, and Level- Shift Detection”, Journal of Business & Economic
Statistics, vol. 8, No. 1, pp. 83-97.

Chen, C. and L. Liu (1993), “Joint Estimation of Model Parameters and Outlier Effects
in Time Series”, Journal of American Statistical Association, Vol. 88, No. 421, pp.
284-297.

De Jong, P. and J. Penzer (1998), “Diagnosing Shocks in Time Series”, Journal of
American Statistical Association, \ol. 93, No. 442, pp. 796-806.

Gerlach, R., C. Carter, and R. Kohn (2000), “Efficient Bayesian Inference for Dynamic
Mixture Models”, Journal of American Statistical Association, \Jol. 95, No. 451,
pp. 819-828.

Geweke, J. (1992), “Evaluating the Accuracy of Sampling-Based Approaches to the
Calculation of Posterior Moments”, in J. M. Bernardo, J. O. Berger, A. P. Dawid,
and A. F. M. Smith(eds) Bayesian Statistics 4, pp.169-193.

Hamilton, J. D. (1989), “A New Approach to the Econometric Analysis of Nonstationary
Time Series and the Business Cycle”, Ecomometrica, 57, pp. 357-384.

Johannes, M., R. Kumar, and N. G. Polson (1999), “State Dependent Jump Models:



How do US Epuity Indces Jump?”, Chicago University, mimeo.

Johannes, M., B. Eraker, and N. G. Polson (1999), "Jumps to Returns and Volatility in
Continouous Time: Time Series Evidence," Chicago University, mimeo.

Lamoureux, C. and W. D. Lastrapes (1990), “Persistence in Variance, Structural
Changes and the GARCH Model”, Journal of Business and Economic Statistics,
8, pp. 225-234.

Le, D. N., D. Martin, and A. E. Raftery (1996), “Modeling Flat Stretches, Bursts, and
Outliers in Time Series Using Mixture Transition Distribution Models”, Journal
of American Statistical Association, Vol. 91, No. 436, pp. 1504-1515.

Liu, J. S. and C. Sabatti (2000), “Generalised Gibbs Sampler and Multigrid Monte
Carlo for Bayesian Computation”, Biometrika, 87, 2, pp. 353-369.

McCulloch, R. E. and R. S. Tsay (1993), “Bayesian Inference and Prediction for Mean
and Variance Shifts in Autoregressive Time Series”, Journal of American
Statistical Association, Vol. 88, No. 423, pp. 968-978.

Merton, R. (1976) “Option Pricing when the Underlying Stock Returns are
Discontinuous”, Journal of Financial Economics, 3. pp. 1235-144.

Nandram, B. and Chen M. H. (1996) “Accelerating Gibbs Sampler Convergence in the
Generalized Linear Models ”, Jounal of Statistical Compuation and Simulation,
54, pp 129-144.

Priestley, M. B. (1981), “Spectral Analysis and Time Series”, London: Academic Press.

Shephard, N. and M. K. Pitt (1997), “Likelihood Analysis of Non-Gaussian
Measurement Time Series”, Biometrica, 84, 3, pp. 653-667.

Stephans, D. A. (1994) “Bayesian Retrospective Multiple Changepoint Identification”,
Applied Statisitics, 43, pp. 159-178.

Wang, J. and E. Zivot (2000) “A Bayesian Time Series Model of Multiple Structural
Change in Level, Trend, and Variance”, Journal of Business & Economic
Statistics, vol. 18, No. 3, pp. 374-386.



ADF

4.225 1552 -0.011
2.537 0.342 0.076
4.600 0.297  27.799
95% 95% CD
2.685 0.842 1.028 4121 3.000 0.906
-1.774 0.159 -2.433 -1.243 -1.960 -0.985
1.702 1.084 0.962 2.913 1.000 -0.326
5.159 2.313 1.368 18.405 4.000 -0.017
-3.635 0.279 -4591 -2.818 -3.920 -0.239
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