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new Keynesian
dynamic stochastic general equilibrium (DSGE)
(1)

(2) (3)

DSGE state space model

Kaman filter



New Keynesian  dynamic stochastic general equilibrium (DSGE)

1990 1900 8 2009 3
5 1991 199
1995

1997 1999 2000

2008 ( 1)
1990
1991 1992
1993
1996 2000
2001 2002
ISLM (LM

( IS ) Claida Gai and



Gertler (1999)  Svensson (2000) DSGE (2003)

Liao and Teng (2008) (1990 8 2009 3 )

(forward-looking aggregate demand-aggregate supply model)

DSGE Q)
@) ©)
(generalized least squares
estimate) DSGE
state space model
1.
« )

8 1990.08 199502  1996.03 54 13 67

9 1996.03  1997.12  1998.12 21 12 33

10 1998.12 200009  2001.09 21 12 33

11 200109 200403  2005.02 30 11 4

12 200502 200803  2009.03 37 13 50
2 DSGE

DSGE
3



DSGE 4
linear state space

form 5



DSGE

Lucas

(the critique of policy evaluation 1976)

DSGE

(Blanchard and Kiyotaki 1987 Ireland 1997 2001

2004 Dotsey King andWolman 1999 Kim 2000 Carlstrometal. 2001

Evansand Kenc 2001 Christiano Eichenbaum and Evans 2005)

linearized steady state model

Clarida Gali and Gertler
(1999)

1980

(Clarida Gali and Gertler

1999)



(Taylor-type

1

rule)
Tobin's

g theory

(Mishkin 2007 Hubbard 2008)

Tobin's q theory
Tohin's q 2
( )
1
(Taylor 1993)

2 Tobin'sq



DSGE (model calibration)
(model estimation)  Bayesian (Smets and Wouters 2003
Ruge-Murcia 2007)
(distance function)
DSGE
(moment estimator)

(full-information

estimator) -

Q) ()] state space
form state equations ( state variables

) ©)] Kaman filter ( )

4 Bayesian
( posterior density function) Monte-Carlo Markov-Chain sampling methods
Bayesian
Bayesian



DSGE

Clarida Gali and Gertler (1999)

(under discretion)

(under arule with credible commitment)



(Bernanke and Mishkin  1997)

Svensson (2000)

)

Taylor rule state space model

(numerical examples)

Smets and Wouters (2003) DSGE
Bayesian
Kaman filter
1980 1999 (impul se response analysis)
(variance decomposition) (
) 1
2

(3)



(2003)

linear state
space model 1990 2002
«y (2)
©)
(4)
Ireland (2004) DSGE (1)
IS
@)
Phillips curve 3
1980 2001
Bauer Haltom and Rubio-Ramirez (2005) 1982 2003
DSGE state space model
Q) 1990 1991 2001

(2)



1990

Dib (2006)

Gomes et al. (2007)

Phillipscurve  convexity

)
(3) Phillips curve

Rabanal (2007)

1959

DSGE

(2)

concavity

2004

convexity

10

1981 2000

1981

Phillips curve

Bayesian

concavity

(2)

(3)

(1)

(3)

(1)

(1)

DSGE



Liao and Teng (2008) 1990 2002
linear state space model
«y (2)
©)
Sugo and Ueda (2008) DSGE Bayesian
1981 1995 Q)
@)
Cheng and Mao (2009) DSGE
1988 new-Keynesian
Phillips curve 1970 2007 state space model
(1) 1988
new-Keynesian
Phillips curve ( )
Kaman filter AR (autoregressive)
new-Keynesian Phillips curve GMM

(generalized method of moment)

(2) 1988

1988

1



(2009) DSGE

Bayesian
1982 2007
(1995)
autoregression method
1971 1991
(1996)
1994

(1999)

autoregressive conditional heteroskedasticity)

1970 1998

1981 1998

Shen (2000)  nonlinear Kalman filter

12

Shen and Hakes

arranged

1971

GARCH (generalized

1970

(1999)

1994



D)

@)
(2000)
DSGE
1990 1999
DSGE (2003)
logistical smooth transition autoregressive switching regression
1982 2001
switching regression
Chang (2005)
VAR (vector autoregression) 1980 2003
1
@)
(2005)
1962 2004
(2005)
McCallum
Taylor 1991
2003 McCallum
(2008)

1981 2008 1998

13



(2008)

1970 2007
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3.1

1990 8
M2
?
(RID)
(GM) (SRI)
(GY) (GP)

15

2009 3

(RR)
(RE)

(V)
RD SR

GP



1990 8 2009 3 (1)

(GMB) (GTR)
(GNR) 2
RID 3 1
1
31-90 R 4)
( )
GP
1) ( GM RE R
RE ) (2) 3)
(1)
GTR RID
GP R
1 1 )
RR
Johansen cointegration test
GMB GTR GNR RR

GM 1 1 RE GY

16



U Box-Jenkins augmented
Dickey-Fuller Phillips-Perron GLS-detrended Dickey-Fuller Kwiatkowski-Phillips-

Schmidt-Shin  Elliott-Rothenberg-Stock point optimal ~ Ng-Perron

2 (EViews5.1 2005) GTR GNR RE
EViews Johansen cointegration test
5 (EViews5.1 2005) trace test
maximum eigenval ue test Akaike information
criteria Schwarz criteria log likelihood

VECtor error correction

D)
( 2 GM R
RE GY GP U GM R
3 RE 2
GM SR GY R RE U
GP R 1
GP
SRl GM RE (2)
( GM RE SR RE ) ( 3 ©
GTR SR RE (b)
RR GM RE

RE GTR RID

GM SR RR 1

17



GTR RID R
1 GM RE
RR GTR RID R RE

RD RR GTR (3)

( 4) GY RID RR
1 GP RR 1 U
GTR 3 RID RR 1
GTR RID
GP
RID RR GTR (4)
5 RID RR
GTR
RID
2.
GY GP u

GM * lag2 lag 2
R * lag2 lag 2 lag 2
RE lag 1 lag 1 lag 1
* 5%
lag

3.

GM RE R RE
GTR * nolags| GTR no lags no lags
RID RID ** nolags
RR * nolags no lags RR * nolags
*(**) 5% (10%)
lag

18



GY GP u
GTR lag 2 * lag2
RID * nolags no lags * nolags
RR * nolags * nolags **  nolags
*(**) 5% (10%)
lag
5.
GTR GY GP U
1.0000 -1024.616 100.9804 -1274.305
(127.621) (201.488) (439.708)
Log likelihood ~ -758.4883
Akaike Information Criteria  7.2657
RID GY GP U
1.0000 -0.9250 -0.0054 0.3441
(0.0584) (0.1184) (0.0938)
Log likelihood -82.6486
Akaike Information Criteria  0.8094
RR GY GP U
1.0000 -2.6244 -1.0438 0.5791
(0.1985) (0.4026) (0.3190)
Log likelihood  -317.8087
Akaike Information Criteria  2.9090
1
2. GTR lag 2
RID nolags RR no lags
1
GTR RID

19



R 1 GP
1 (2
SRl GM RE (3) RID

RR GTR RID

3.2DSGE

Yi :ao'al(lt\t-l' Pt\t-l)+a2(Mt' R)-a;E +a,CYF +a.Y, +e (1)

t+lft Tt
R =b, +b.Y, - b,E - b,CGZ +b,R,,, +e (2)
I =00 +0.Y; - Py s +GaE - u(M, - R) +ggl e (3)
E, =W, +W,l, - W,R, , - W,CIF, +W,CPF, , +W,E , +e’ (4)

M, =d, +d,CGNR, - d,ID, - d,CRR +d,I, +d,CTDR, - d,CK, +d,M

t+1t

5

+e, (5)
ID, =] o+ 1 Yyes *1 2Pyn -1 5CU s te’ (6)
Y P | E M
ID CYF CGz
CIF CPF CGNR
CRR CTDR
CK CuU Y GY
M  GM

20



single expo-

nential smoothing model double exponential smoothing model Holt-Winters no

seasonal model  Holt-Winters additive seasonal model  Holt-Winters multiplicative

seasona model Hodrick-Prescott filter

sgquared error (rmse)

2 Xt+t\t =Etxt+t
t+t XY PI EM ID
(1) )
(1)
(
e, ii.d.
(1) (lt\t-l' Pt\t-l)
@
(b)
Tobin’s q theory
g theory

21

root-mean-
t
ID
(5)
) DSGE
0 S, 2
(©)
Tobhin's
(M- P)



(2)

CGz

(3)

(4)

(M-P)

CYF

tt-1

22



CIF

CPF,,

(5)

ID

CRR

CTDR

(6)

GP U) (

tt-1

RE R

5)

(L)

23

CGNR

CK

(GTR RID RR)

RE ) (GY



L,=q,Y,’+q,R*+q,CU,* (7)

E(L) =q,Var(Y;) +q, Var(R) +q,Var(CU,)

4 4. 9;
Y P CU (1) (5)
( 6 ) ( M ) EL)
Y, P CcuU e®

tt-1 tt-1 tt-1

(6)
(7)

24



4.1 DSGE
(1990 8 2009 3 ) (
1 168 ) ( 1 65
) 3.2 DSGE linear (Gaussian) state space
form (Y P11 E M 1D)
( 6-1 6-6) (
2) ( 9
(Marquardt maximum likelihood method) linear state space
form 3 1 EViews Kalman filter
the state vector 1
® 616263 66 Newey-West heteroskedasticity and autocorrelation standard errors and covariance
estimate 64 65

25



6-1. Y

Dependent Variable: Y

Method: Least Squares

Sample (adjusted): 1990M 11 2009M03

Included observations: 221 after adjustments

Newey-West HAC Standard Errors & Covariance (lag truncation=4)

Variable Coefficient Std. Error t-Statistic Prab.
C -0.0245 0.0767 -0.3194 0.7498
li3- R.3 -0.1679 0.1811 -0.9268 0.3551
M- R 0.0229 0.0184 1.2399 0.2163
E. 1 -0.0054 0.0283 -0.1925 0.8476
DCYR 0.0024 0.0053 0.4462 0.6559
Yt+1\t 0.9949 0.0374 26.6258 0.0000
R-squared 0.9225 Mean dependent var -1.1248
Adjusted R-squared 0.9207 S.D. dependent var 3.2456
S.E. of regression 0.9139 Akaike info criterion 2.6846
Sum sguared resid 179.5821 Schwarz criterion 2.7769
Log likelihood -290.6533 F-statistic 511.8999
Durbin-Watson stat 1.2064 Prob(F-statistic) 0.0000
6-2. P
Dependent Variable: R
Method: Least Squares
Sample (adjusted): 1990M 09 2009M 03
Included observations: 223 after adjustments
Newey-West HAC Standard Errors & Covariance (lag truncation=4)
Variable Coefficient Std. Error t-Statistic ~ Prob.
C 0.0287 0.0330 0.8711 0.384
DY, 0.0000 0.0000 13.6636 0.000
E -0.0409 0.0216 -1.8886 0.060
CGz, -0.0357 0.0118 -3.0127 0.002
th 0.0945 0.0883 1.0698 0.285
R-squared 0.0853 Mean dependent var 0.035
Adjusted R-squared 0.0685 S.D. dependent var 0.608
S.E. of regression 0.5868 Akaike info criterion 1.794
Sum sguared resid 75.0752 Schwarz criterion 1.870
Log likelihood -195.0353 F-statistic 5.080
Durbin-Watson stat 1.9590 Prob(F-statistic) 0.000
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Dependent Variable: |,
Method: Least Squares

Sample (adjusted): 1990M09 2009M03

Included observations: 223 after adjustments

Newey-West HAC Standard Errors & Covariance (lag truncation=4)

Variable Coefficient Std. Error t-Statistic Prab.
C -0.0015 0.0104 -0.1487 0.8819
Y 0.0060 0.0044 1.3683 0.1726
R.1 -0.0098 0.0180 -0.5458 0.5858
E 0.0015 0.0064 0.2380 0.8121
M- R -0.0035 0.0030 -1.1544 0.2496
Lo -0.0299 0.1217 -0.2457 0.8061
R-squared 0.0311 Mean dependent var -0.0018
Adjusted R-squared 0.0088 S.D. dependent var 0.1241
S.E. of regression 0.1235 Akaike info criterion -1.3183
Sum squared resid 3.3108 Schwarz criterion -1.2266
Log likelihood 152.9882 F-statistic 1.3945
Durbin-Watson stat 1.9054 Prob(F-statistic) 0.2274
Dependent Variable: E,
Method: Least Squares
Sample (adjusted): 1990M 12 2009M 03
Included observations. 220 after adjustments
Convergence achieved after 10 iterations
Variable Coefficient Std. Error t-Statistic Prab.
C -0.0227 0.0662 -0.3432 0.7318
Iy 1.0605 0.7863 1.3488 0.1789
R, -0.0149 0.1783 -0.0836 0.9334
CIF_; -0.3714 0.4227 -0.8785 0.3807
DCPF,_, 0.0741 0.2511 0.2950 0.7683
Bt 0.2709 0.1482 1.8281 0.0689
&1 -0.2501 0.1408 -1.7757 0.0772
) -0.3370 0.0853 -3.9499 0.0001
R-sguared 0.08%4 Mean dependent var -0.0365
Adjusted R-squared 0.0594 S.D. dependent var 1.5976
S.E. of regression 1.5494 Akaike info criterion 3.7493
Sum sguared resid 508.9348 Schwarz criterion 3.8727
Log likelihood -404.4226 F-statistic 29749
Durbin-Watson stat 1.9957 Prob(F-statistic) 0.0054
Inverted AR Roots -.13+.57i -.13-.57i
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6-5.

Dependent Variable: M,
Method: Least Squares

Sample (adjusted): 1991M09 2009M 03
Included observations: 211 after adjustments
Convergence achieved after 8 iterations

Variable Coefficient Std. Error t-Statistic Prab.
C -0.0488 0.0506 -0.9633 0.3366
CGNR 0.0000 0.0000 0.1666 0.8678
ID;_; -0.4905 0.4384 -1.1189 0.2645
CRR _; -0.0400 0.1611 -0.2481 0.8043
(P 0.5429 04211 1.2892 0.1988
CTDR 1.0135 1.0579 0.9581 0.3392
CK,. 4 -18.9183 8.0345 -2.3546 0.0195
M1t 0.9767 0.0157 62.2273 0.0000
6.1 0.1696 0.0679 2.4964 0.0133
8. 12 -0.3176 0.0660 -4.8149 0.0000
R-sguared 0.9526 Mean dependent var -1.9100
Adjusted R-squared 0.9505 S.D. dependent var 3.0286
S.E. of regression 0.6741 Akaike info criterion 2.0954
Sum sguared resid 91.3389 Schwarz criterion 2.2542
Log likelihood -211.0628 F-statistic 448.6309
Durbin-Watson stat 1.9953 Prob(F-statistic) 0.0000
Inverted AR Roots .89-.23i .89+.23i .66-.64i .66+.64i
.25+.88i .25-.88i -.22+.88i -.22-.88i
-.63+.64i -.63-.64i -.86-.23i -.86+.23i
6-6. ID
Dependent Variable: 1D,
Method: Least Squares
Sample (adjusted): 1990M 10 2009M 03
Included observations: 222 after adjustments
Newey-West HAC Standard Errors & Covariance (lag truncation=4)
Variable Coefficient Std. Error t-Statistic Prab.
C 0.0031 0.0064 0.4762 0.6344
Yi1 0.0051 0.0040 1.2879 0.1992
DR, 0.0019 0.0112 0.1671 0.8675
CU,, -0.2216 0.1111 -1.9950 0.0473
R-squared 0.0531 Mean dependent var -0.0032
Adjusted R-squared 0.0401 S.D. dependent var 0.1153
S.E. of regression 0.1129 Akaike info criterion -1.5060
Sum sguared resid 2.7808 Schwarz criterion -1.4447
Log likelihood 171.1704 F-statistic 4.0742
Durbin-Watson stat 2.0764 Prob(F-statistic) 0.0077
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linear state space form

Y, :S/l[(lt-3_ Pt-s)"'SVZt(Mt-l' Pt-l)+C(1)Et-l+C(2)CYFt +SV3t (1)

P =SV4Y,_, +SV5E,, +C(4)CGZ, +SV6, (a2)
|, = SV7,DY,, +SV8 P, +C(6)E,_, +SV9,(M_, - P_,)+SV10, (a-3)
E, =SViLl,_, +SV12P_, +C(8)CIF, , + SV13 DCPF, , + SV14, (a-4)

M, = C(10)CGNR , + SV15,ID, , + C(11)CRR_, + SV16, 1,
+C(12)DCTDR _, +C(13)CK,_, + SV17, (a-5)

ID, =C(15) + SV18Y, , + V19, DR, + SV20,CU, , +s , ° (a-6)

Y, =SVL (I ,- R,)+SV2 (M, - R,)+C() E , +C(2)' CYF
+9v3’ (b-1)
P =Sv4, DY, , +SV5 E,_, +C(4)' CGZ, + V6, (b-2)
|, =SV7, DY, +SV8 P +C(6)'E,_, +SV9 (M_, - P.)+SV10,  (b-3)
E =Svi1l |, +SV12 P, +C(8)'CIF_, + SV13 DCPF_, + V14 (b-4)
M, =C(10)'CGNR, +SV15, ID,_, +C(11)'CRR_, +SV16, DI, ,
+C(12)'CTDR,_, +C(13)"CK, , + V17, (b-5)

ID, =C(15)" +SV18 Y, , + SV19, DP_, +SV20, CU,, +s in° (b-6)
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C( ) SV state variables C( ) Sv

Sv3 Sv6 SV10 sSvi4  svi17 random walk state variables
variances exp(C(3)) exp(C(5)) exp(C(7)) exp(C(9))
exp(C(14)) (1) (5) 1
SV
(recursive coefficients) (time variant)
7

9 10 (1) (I.-R) (M-Ry)) Ej

@ E; (® Y, DR; CU,
rmse smoothed forecasting
Kaman filter (
11) one-step forecasting
Kalman filter 1 ( 12
(standardized residual) 1 2

30
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7. : DSGE

Method: Maximum likelihood (Marauardt)
Included observations: 168 Valid observations: 167 Partial observations. 2
Convergence achieved after 1 iteration

Coefficient Std. Error z-Statistic Prab.
C(1) -0.0293 0.0625 -0.4697 0.6386
C(2) 0.0015 0.0148 0.1004 0.9201
C(3) 0.2127 0.0352 6.0333 0.0000
C(4) -0.0304 0.0082 -3.6882 0.0002
C(5) -0.9569 0.0770 -12.4269 0.0000
C(6) -0.0063 0.0061 -1.0350 0.3007
C(7) -3.6214 0.0772 -46.8926 0.0000
C(8) -0.5884 0.8816 -0.6675 0.5045
C(9) 1.5469 0.0682 22.6779 0.0000
C(10) 0.0000 0.0001 0.1684 0.8663
C(11) 0.0203 0.2689 0.0755 0.9398
C(12) 0.6123 0.7309 0.8378 0.4022
C(13) -13.3747 9.6088 -1.3919 0.1639
C(14) -0.3309 0.0681 -4.8583 0.0000
C(15) 0.0037 0.0098 0.3734 0.7089
C(16) -4.4766 0.0739 -60.5781 0.0000
Fina State Root MSE z-Statistic Prab.

Sv1 -0.0995 0.1423 -0.6989 0.4846
Sv2 -0.0204 0.0785 -0.2599 0.7949
Sv3 0.9036 1.1894 0.7597 0.4474
Sv4 0.0854 0.0436 1.9565 0.0504
SV5 0.0086 0.0207 0.4158 0.6776
Sv6 0.3968 0.6235 0.6365 0.5245
Sv7 -0.0067 0.0088 -0.7639 0.4449
Sv8 -0.0520 0.0257 -2.0235 0.0430
SV9 0.0258 0.0149 1.7300 0.0836
Sv10 0.1249 0.1772 0.7049 0.4809
Svii 0.4892 1.0320 0.4740 0.6355
Sv12 -0.2580 0.2776 -0.9291 0.3528
SV13 0.0876 0.2069 0.4233 0.6721
Svia -1.8172 21913 -0.8293 0.4069
Svi5 -0.0815 0.4464 -0.1825 0.8552
SV16 0.1086 0.4092 0.2653 0.7908
Sv17 -4.1884 0.8479 -4.9397 0.0000
Svi8 -0.0033 0.0042 -0.8019 0.4226
Sv19 -0.0059 0.0128 -0.4636 0.6429
Sv20 -0.0877 0.1009 -0.8695 0.3846
Log likdlihood -975.8496 Akaike info criterion 11.8784
Parameters 16 Schwarz criterion 12.1772
Diffuse priors 20 Hannan-Quinn criter. 11.9997
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8. : DSGE

Method: Maximum likelihood (Marauardt)
Included observations: 65 Valid observations: 63 Partial observations. 1
Failure to improve Likelihood after 13 iterations

Coefficient Std. Error z-Statistic Prob.
c(y 0.0501 0.2246 0.2231 0.8235
c2y -0.0189 0.0676 -0.2792 0.7801
cd) 1.2524 0.1920 6.5228 0.0000
C(4y -0.0523 0.0185 -2.8303 0.0047
C(5) 0.1237 0.1212 1.0211 0.3072
c(6y 0.0139 0.0137 1.0150 0.3101
7y -3.4573 0.1913 -18.0739 0.0000
c(8)y -0.4721 0.5100 -0.9256 0.3547
C(9) 1.2525 0.1253 9.9999 0.0000
C(10)* 0.0000 0.0002 0.2530 0.8003
c(11) -0.3897 0.4580 -0.8508 0.3949
c(12) 4.1081 4.7022 0.8736 0.3823
C(13) -27.1864 24.2983 -1.1189 0.2632
C(14)" 0.0693 0.2821 0.2455 0.8060
C(15) -0.0073 0.0332 -0.2205 0.8255
c(16)’ -4.0996 0.1229 -33.3701 0.0000
Final State Root MSE z-Statistic Prob.

V1 0.1889 0.3067 0.6158 0.5380
V2 0.1432 0.1710 0.8377 0.4022
V3 -13.3019 1.9544 -6.8061 0.0000
sv4 0.0322 0.0577 0.5585 0.5765
SV5 0.0388 0.0656 0.5910 0.5545
SV6 2.8947 1.0654 2.7169 0.0066
V4 -0.0092 0.0100 -0.9250 0.3549
svg 0.0057 0.0306 0.1862 0.8523
SVl 0.0199 0.0209 0.9498 0.3422
svi0" 0.3072 0.1927 1.5941 0.1109
svi1’ 1.2443 1.3350 0.9321 0.3513
V12’ -0.1031 0.2172 -0.4746 0.6351
sv13’ 0.5266 0.3403 1.5476 0.1217
V14 -1.0575 2.0695 -0.5110 0.6093
svi5' -0.3608 0.8049 -0.4483 0.6539
Sv16' -0.4844 0.4843 -1.0003 0.3172
SYiva 0.0575 1.0519 0.0547 0.9564
svig’ 0.0054 0.0034 1.5767 0.1149
sv19' 0.0046 0.0150 0.3074 0.7586
sv20' -0.3768 0.1913 -1.9700 0.0488
Log likelihood -568.4942 Akaike info criterion 18.5554
Parameters 16 Schwarz criterion 19.0997
Diffuse priors 20 Hannan-Quinn criter. 18.7694
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Y P | E M 1D
Y 1.0000 -0.0851 -0.0081 -0.0032 0.0491 0.1833
P -0.0851 1.0000 0.0709 -0.0992 -0.0846 -0.0090
| -0.0081 0.0709 1.0000 0.0605 -0.1352 0.2795
E -0.0032 -0.0992 0.0605 1.0000 -0.0079 0.0377
0.0491 -0.0846 -0.1352 -0.0079 1.0000 -0.1093
ID 0.1833 -0.0090 0.2795 0.0377 -0.1093 1.0000

10.

Y P | E M 1D
Y 1.0000 -0.0766 0.3436 0.1969 0.3711 0.0200
P -0.0766 1.0000 0.0987 -0.0961 -0.0170 0.3490
| 0.3436 0.0987 1.0000 0.0746 -0.0872 0.3105
E 0.1969 -0.0961 0.0746 1.0000 0.1601 -0.0390
0.3711 -0.0170 -0.0872 0.1601 1.0000 -0.1786
ID 0.0200 0.3490 0.3105 -0.0390 -0.1786 1.0000
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11

rmse

one-step forecasting dynamic forecasting smoothed forecasting

Y 1.1195 2.0186 2.0186

0.7380 0.5494 0.5494
I 0.1712 0.1089 0.1089
E 4.5630 1.6047 1.6047

1.1673 3.6070 3.6070
ID 0.1135 0.1063 0.1063
* 5% Y M  onestep forecasting PI E I D
dynamic forecasting  smoothed forecasting

12. rmse
*
one-step forecasting dynamic forecasting smoothed forecasting

Y 2.1001 5.6750 5.6750

1.3634 0.8246 0.8246
| 0.2832 0.1521 0.1521
E 41752 14137 14137

1.2563 2.2666 2.2666
ID 0.1460 0.2592 0.2592
* 5% Y M ID onestep forecasting P I E dynamic
forecasting  smoothed forecasting



One-step-ahead Y
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4.2

a
ID 1 ( 0.106642) ID (Y
Pl E M)
YPIE M) (impact multipliers) (total multipliers)
13 (interim multipliers) 14
3 ID Y 1 Y
2 13 3 ID
5 ID
14 ID
1D (i) P 2 P
2 (i) | 2 |
2 (iii) E 4 (iv) M
M 2 3 ID
0 linear state space form
13. . 1D 1
Y P [ E M
3 0.000213 0.000128 -0.000082 -0.000011 -0.000239
4 -0.000027 0.000160 -0.000031 0.000008 -0.000059
5 -0.000196 -0.000132 0.000029 0.000007 0.000393
6 -0.001346 0.000060 0.000007
7 0.000008

37



14. 11D 1
Y P | E M
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CYF

CGzZ

3 DSGE

GY ( )
C )
R ( )
R Holt-Winters additive seasonal model
GP ( )
GP Holt-Winters no seasona model
GM ( )
M2
RE ( )
RE Holt-Winters multiplicative seasonal model
(GYF)
GYF 15 (
)
AREMOS/IMF
INTLINE TRADE GYF Holt-Winters additive
seasonal model
(G2)
GZ ( 2006 =100)
AREMOS/WAGE Gz

Holt-Winters no seasona model



CIF

CPF

CGNR

CRR

CTDR

CK

(IF)

IF 15
AREMOS/INTLINE TRADE
IF Holt-Winters additive seasonal model
(GPF)
GPF 15
( )
AREMOS/IMF
INTLINE TRADE GPF Holt-Winters additive
seasonal model
GNR ( )
GNR Holt-Winters additive seasonal model
RID ( )
RID Holt-Winters additive seasonal model
RR ( )
RR Holt-Winters additive seasonal model
(TDR)
TDR ( ) ( )
AREMOS/FSM TDR

Holt-Winters no seasonal model

(K)
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CuU

AREMOSFSM

Holt-Winters no seasonal model

U ( )

Holt-Winters additive seasonal model
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