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ABSTRACT

This paper decomposes and estimates trend/cyclical components of some key macro

variables—GDP, inflation, and interest rate, using a simple DSGE model along with flexible

trend specification. The extracted cyclical components of output and interest rate are similar

to HP-filtered counterparts, despite some differences in persistence and volatility, while

inflation resembles that from BK filtering. This implies that the usual practice of applying a

single filtering method to the data of interest may be problematic.

When the baseline model is extended to incorporate consumption habit and price
indexation, habit turns out to be important in explaining the persistence of business cycles.

Comparison of several alternative models shows that the usual practice of estimation of

DSGE model using filtered data leads to biased results. Finally, various sensitivity analyses

illustrate that (1) allowing for correlation between structural cyclical shocks and trend shocks

and (2) including irregular components (in inflation rate) may deliver interesting/important

implication for gap estimates.
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Klein[2000]; Sims[2001]), ©] & Uhlig(1999)2] ®H& o]83shH HF9] = ths2
o] e,

z, = RR(0)x,_,+550)z, €S)
f';t = PP(Q)Q?t—l + QQ(Q)Zt, (9)
=NN0)z,_,+e, (10)

o714 o= myo] mirE Uehe wEoln g, = {yr|=
?;t =mi— WA, 2, = {Z;’Zt"z;ﬂp} e = {ef,ef,e;"p}—t— FANE =0 WS
Uepi

A (D~@)T (8)~(10)2 Ashd, mF o] A&l A= thayf 22 =24 HA 4
(measurement equation)a ©]5 W74 (transition equation) = FJH Aei-33t

23 (state—space model) 2.2 UERH 4~ Qlt}

X, =H)¢, 11)
S :F(9)§t+ G(0)<t+1 (12)

AZNA X, = {yprim}, & = {x:’ufﬁitfl?zt},’ ¢ = {vpmpe ) olm, o] 24
A el v A

RR(5 . 9) SS(2><3)

H= 3><3)O(3><3)PP(1><2 QQlXZ&
L33 L3x3) Ozxz) Oz f33) O3x3) O3 x3)
o Oss) Lsxs) Ozxa) Ogzws = O3x3) L3 3) O3 3)
0(2><2) 0(2><2)RR(2><2) SS(2><3> ’ 0(2><3)0(2><3>0(2><3) ‘
O(3.3) O(33) Ogzz) NNizws) O3x3) O3 3) L33)

A (1)~(12)9} 22 Alegl—27F =3 9] ©-&(likelihood)= ZYFHE (Kalman filter)S
oj-gsto] At 4= glew, URAQl 214 W (numerical method)s &3 =A%k
= AATE 4 k. 2 ==oA= "ol A (Bayesian) WS 0|85t By 4
stgom Iamof gt HHs AR AEE AASH 5 10 EREZIA-Fo|AR]= ¢

FAR Y] AFEEZE FoIYITh

lﬂ

2]Z(Metropolis—Hastings algorithm)& ©]-83}
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e FAole 19910 1~2009: IV g¢ke] &£7] ARE olgsiien, H=us
(observables) 2= (AA27A) AZAGDP, JAZHO|AE&(X7] o] AuAHETL A458),
oA (Ew )0l AMEE T T $PA AT IAE X12-ARIMA {55
AdzAsIRoH, 2718 oS de= st ARSI

mgo] F7gol oA BluE sl ARRKED), AP Al AFLT), HP HE ¥l BK

=
ZHE ol&sto] Al ¥ s¥HEES FEUCM, I 23 (Table 1) 9

[Figure 1A]~[Figure 1B]o] Aejwlo} glch. de] el wlop o), £28 SBAFE
o " el weh WEAT %40 ZHod AE UE BaS MolFw )
o} o2 o A A AASL 223 LIUTHE AjHom 250l Y
Holi uhel, AARELS B3 ojdl LIUFHE WriTlel= ARt MES Ho|n
olet. oleldt 5L AHEHE WIgElo] AY FAE AAT Ao AUE WE
o] AthA o wol Wol gl v, UAXEY Aol Ao Il WEL
o AMg FE-S A3k Gk viKEto R QZeolde] A9, BK WS Aleld the
A9 BAHOR AN Z7IHE Bl WEG~3287]) HelAE ATt Wl
Uehs e F2e wsict

71 2ngol ofsf FAE Al M| e B FAI7E [Figure 2A1~[Figure 2B]
off yeht glet, Al ol == 2, GDPE] 79 1998 9] 2J8H9]7] |l 20081 2] &
A

= FE9] Ao FA 9% 5 A7AE PAS FS melFa glow, 34
A7 FUUE 4 B Rk 208 Uehgeh W, ASdold ¥ oge]
ASoli fatuiEHo] 4] 43t Tt o] BANE HAS BAT £k oo
U, R oue BE FAPE AAA0R sk B HelRn gt S5 J@slr|S

10 855l ofs) A3 APAREL (Table 3ol veht glov], g@elnA%, H45aY B 5 7]

20| DSGE ¢hollA] 5] AgE B it 71E BRolA de) Aqu g olgsiact, o
W, F70) BREA] oA V1 A8 Fush)t ol enE, 4 4 ST F2H 34
of ohel FUTE AT TS AAstEon], Ao ofs) mae] FAAT AAA AR W

o ol

< 7] $fal iAo r Z 0.5 dHstgon, ojBtt At A2 712 o83t HFLow

Boliz Ae] Aol gI3ick

1 o]% s Av= BF DSGE B8 F4o de] ARSF= HZES0Q] Dynares o183t +74
stom, 250,000 YoJFE F A2 50,000 A|Jet LHHAE o]gste] AXHE Fojch A%
BE9| Aol QojA= FAAAQ H-E R Hgo| HA grot, EEHFIER v 43 W
(Monte Carlo based optimization routine)2 ©]-&35}o] Z|¥14(mode)E F5FRoH, o|3 o] vl
o2 HERZYA-Fo|AgR S-S APty EF A SEEE(marginal likelihood)
Geweke(1999)2] A Z3tE ¥ (modified harmonic mean)< ©]-835t0] AALSIQIt) nfx|eto g nf=
FZ Fel(Markov chain)®] 8 oH= Fol W 2 Aol 7+ AE(moments)S B3+ Brooks and
Gelman(1998)2] ¥ olgsto] glstirct.
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(Table 1) Summary Statistics of Cyclical Components

Fiter | AR | AR@ | ARG®) | AR4) | st dev. | Skewness | Kurosis
A. GDP
LT 0.845 0.619 0.415 0.297 3.902 —0.410 2.260
FD 0.372 0.099 —0.086 -0.129 1.574 —2.669 14.663
HP 0.813 0.504 0.196 —0.002 2.470 —-1.086 4.691
BK 0.891 0.611 0.256 —0.063 2.549 —13.328 5.577
DSGE M1 0.681 0.261 —0.094 —0.253 1.566 —1.184 5.668
DSGE M2 0.743 0.348 —0.011 —0.027 1.897 —1.366 5.892
DSGE M3 0.774 0.409 0.063 —0.140 2.069 —1.402 5.804
DSGE M4 0.565 0.093 —0.230 -0.317 1.140 —1.476 7.037
B. Inflation rate
LT 0.112 0.041 0.060 —0.167 2.673 1.979 12.381
FD —0.434 -0.079 0.183 -0.116 3.503 —1.331 12.285
HP 0.052 —-0.026 0.015 -0.210 2.554 2.528 15.879
BK 0.776 0.257 —0.258 -0.513 1.704 0.645 5,201
DSGE M1 0.070 —0.054 —0.005 -0.195 2.479 2.995 19.563
DSGE M2 0.063 —0.065 -0.016 —0.205 2.467 3.015 19.834
DSGE M3 0.056 —-0.067 -0.014 —0.204 2.458 3.104 20.416
DSGE M4 0.075 —0.054 —0.008 -0.196 2.478 2.956 19.502
C. Interest rate
LT 0.801 0.487 0.295 0.189 2.895 1.881 9.298
FD 0.308 —0.308 —0.225 -0.134 1.823 -0.394 11.823
HP 0.700 0.240 0.001 —0.098 2.349 2.935 16.154
BK 0.848 0.480 0.075 —0.206 2.316 1.618 7.547
DSGE M1 0.683 0.222 —0.034 -0.167 1.747 2.959 17.549
DSGE M2 0.667 0.190 —0.071 —0.203 1.749 3.041 17.959
DSGE M3 0.669 0.196 —0.065 —0.198 1.724 3.011 17.970
DSGE M4 0.667 0.183 —0.073 —0.193 1.800 3.125 18.312

Note: AR(p) indicates p—th order autocorrelation of individual series. See the main text for description of DSGE models.

2

7107 sto] o]% o2& o] A= F FOog FAasiglon, QIEH o)A 9
zlo] 2xZofA] Ao R SAELE HLHS EO%%J"-' A
E GDP ¢35 E9 H&0 HP EHE o|E él_}sl} AHkxo g 9
Holzl AL, %*101] A2] ok Aol Uit A4 (Table 1)} [Figure 2A 01]*1 Ur
EfLpo] B =5o] wglo] o3 4% GDP +3PHFES HP DEE A2 9ol vls|

DSGE Z¥E 0123 FA2t d7|x=etHSE| Zal

129



[Figure 1A] Cyclical Components of GDP, Inflation, and Interest Rate
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Inflation rate: LT GDP: LTC

Interest rate: LT

[Figure 1B] Cyclical Components of GDP,

Inflation, and Interest Rate (spectra)
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[Figure 2A] Trend and Cyclical Components of GDP
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[Figure 2B] Trend and Cyclical Components of Inflation and Interest Rate
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Note: Trend (left axis), cycle (right axis).
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[Figure 2C] Spectra of Cyclical Components
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(Table 2) Cross—correlation between Shocks

k corr(e;m, 4 ,.) corr(e,,v, ) corr(v,,m, . )
-4 0.1355 —0.0681 0.2344
-3 0.2044 —0.0226 0.3653
-2 0.2646 0.2594 0.5548
-1 0.1184 0.4210 0.5358

0 —-0.1489 0.7508 0.3531

1 —0.7166 —0.0680 —0.3626

2 —0.6363 —0.3503 —0.5451

3 —0.3806 —-0.4694 —0.5627

4 —0.0581 —0.2839 -0.3719

wA7IZE 59 GDP AFE<] BUAHLET4%)E Ateld SRS e st
P29 Aoz YT
oj2fet Aol sl @Al FAIE Ao P9 Aoz iE FrHswel
& FHENE 7S Addl & = Aok 5. 237] 5] GDP fAaE F (¥
AR o T4 AR BY FriHeior SEs AYEA g 2ol dish
A FZo] F7HH e R ashuA ofel g2 ARt YEkg ke Qlth o] HisiA]
© T459 SHiA AWIAE o8 (Table 2)7F AvielE AlEs L ot Al
CHREEY 24 S4L FAHRE FA /SR iR ST 44 F=
o] AHHAE Holal lom, F) =24 T4 sl FA F452 olF AT
Ha(F7hehe Bae Holal v ol F7IHEdgoM + 72 =

N
o)
2
flo mx
B

Al =4 g FA5H o= Aoz
2 4= Qlon meka AH7HEE it kA 2 THeAS wol Bl 13
oY Ail= 7S R A7 FARFEHS UAIH o]E(deviation)E S

[e)
Hhe ANl SATHE ThE BHolE MY 9lom], B3] Andrle(2008)0] A
Hle} o, FAEFe] AMlEe] FekE o ofUeh, IAHOR AVME /1S =
e A o] A Uehd 4 9l HelFi itk webAl BK We it 2ol

= Ell
T JA(frequency domain)olAl 54 7 diCE <3RS A= e

18 ST ol FAT Holdl YUWAS SGIE ARl SV SC)9) G A A0 3
wol, T 240) 7HsAL e Ao ekt ool tali ANAA 2k A4S el A
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(Table 3) Prior and Posterior Distribution of Structural Parameters (Baseline Model)

Prior distribution Posterior distribution HP
dist. mean st. dev. mean 90% C. |. mean 90% C. .

Y G 1.5 0.5 2.656 (1.675, 3.564) 3.061 (2.168, 3912)
B B 0.95 0.02 0.944 (0.914, 0.977) 0.942 (0.910, 0.974)
0, B 0.5 0.2 0.229 (0.028, 0.441) | 0297 (0.103, 0.483)
?, B 0.5 0.2 0.602 (0.272, 0.916) 0.622 (0.345, 0.892)
R B 1.5 0.3 1.359 (1.017, 1.697) 1.370 (1.055, 1.691)
Py B 0.5 0.2 0.661 (0.564, 0.756) | 0.644 (0571, 0.714)
Py B 0.5 0.2 0.827 (0.710, 0.965) | 0814 (0.722, 0.910)
Pr B 0.5 0.2 0.350 (0.103, 0.593) 0.212 (0.059, 0.356)
o, IG 0.5 co 0.403 (0.230, 0.578) 0.488 (0.306, 0.662)
o, IG 0.5 co 2.020 (1.401, 2.653) 2.065 (1.673, 2.458)
Trnp IG 0.5 ©o 0.886 (0.281, 1.313) 1.255 (1.070, 1.427)
Ty IG 0.5 co 0.365 (0.129, 0.610)

Opor IG 0.5 ) 0.173 (0.100, 0.243)

Tpr IG 0.5 ©o 0.219 (0.112, 0.326)

% IG 0.5 o0 0.372 (0.126, 0.657)

Oyn IG 0.5 co 0.329 (0.123, 0.543)

o, IG 0.5 ©o 0.706 (0.156, 1.271)

log data density —490.028 —454.401

Note: G, B, and |G denote gamma, beta, and inverse gamma distribution, respectively.
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Hx), °4j GDPQJ BK JJE1 i HP EE o]gdt AS i\_rﬂlgau%g] ;H;Ho]
0.05(2087]) )] ] H}oﬁ B o] 1y AT

Astglon, = de el Haf gjH o 3
OR uEth ol ¥ w=ie] myPoryE FaW efhiERo] dijdoR WA

B3SOl B TS ojulstu, oleh T 9k olohr RESHE Adeti B 4 it
A, AEeolte] ~HEYL HP elo] 399k A9 FABRE, MU wERo] 4
o S AR5 glo] BK Bele] AR A7 gk Aolg walrh oleie 4zt
Lo uel A7 9 oE bty o8 WA 52 A-s| wesly g 54
e e ABHOR HEstel LINFRS F2T 49, N ol oy
B BAE AT S e AR UHIIOR o9 F9olt 0.0512.587])

=
HolA S 7P HP B B BK BEE o817t 2ol A FARE A= YE

Ll
o

oA QoHGali and Gertler[1999]; Fuhrer[2000]; Christiano, Eichenbaum, and
Evans[2005]).14
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(Table 4) Prior and Posterior Distribution of Structural Parameters (Extended Model)

Prior distribution Posterior distribution HP
dist. mean st. dev. mean 90% C. |. mean 90% C. .

ol G 1.50 0.5 3.230 (2.318, 4.152) 3.654 (2.746, 4.589)
B B 0.95 0.02 0.950 (0.920, 0.982) 0.950 (0.920, 0.983)
0, B 0.5 0.2 0.479 | (0.237, 0.670) | 0567 (0.411, 0.727)
?, B 0.5 0.2 0.499 (0.219, 0.783) 0.560 (0.285, 0.825)
¢ B 1.5 0.3 1.551 (1.166, 1.945) 1.567 (1.203, 1.933)
Py B 0.5 0.2 0.667 | (0578, 0.757) | 0645 (0577, 0.717)
Py B 0.5 0.2 0.712 (0.539, 0.896) 0.672 (0.536, 0.804)
Pr B 0.5 0.2 0.339 (O 057, 0.636) 0.217 (0.028, 0.397)
h B 0.5 0.2 0.784 (0.611, 0.964) 0.802 (0.646, 0.962)
X B 0.5 0.2 0.251 (O 037, 0.451) 0.188 (0.030, 0.337)
o, IG 0.5 co 0.376 (0.223, 0.517) 0.459 (0.333, 0.588)
o, IG 0.5 ©o 2.537 (1.675, 3.394) 2.298 (1.764, 2.765)
Trnp IG 0.5 ©o 0.921 (0.467, 1.335) 1.267 (1.082, 1.448)
T IG 0.5 o0 0.270 | (0.124, 0.413)

Tpn IG 0.5 o0 0.172 | (0.100, 0.239)

Tor IG 0.5 ©o 0.215 (0.112, 0.321)

Ty IG 0.5 co 0.352 (0.128, 0.600)

Oy IG 0.5 ©o 0.330 (0.121, 0.552)

Ty IG 0.5 co 0.711 (0.172, 1.166)

log data density —481.320 —445263

Note: G, B, and |G denote gamma, beta, and inverse gamma distribution, respectively.

F42= HP FEE 73 A=E ol87t F-e-Hrt o4ds] Ax|et 7 2r el vlshM=
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o= 47 HER 2718 GDPO| efhiEEs FAs Hat [Figure 3AJof Wehd
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[Figure 3A] Cyclical Component of GDP (Extended Model)
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Note: DSGE M2, DSGE M3, and DSGE M4 denote the extended models with ‘habit and indexation’, ‘habit’, and

‘indexation’, respectively.

[Figure 3B] Spectra of Cyclical GDP (Extended Model)
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(Table 5) Comparison of Models

Model Log likelihood
A. Baseline and extended models
Baseline model —490.028
Extended model (habit and price indexation) —481.320
Extended model (habit) —479.805
Extended model (price indexation) —489.574
B. Trend specification
‘Smooth trend’ —482.596
@l?v‘yg;i fﬁ;nfjon;(?lzt\loghocks 471,983 Model F1 in table 7
éi?yvg;?w flcr);ncdogiavtvl?hn shocks 470,321 Model 72 in table 7
él?v\c/e‘ggrw fl(:f;ncdorlree\zt\loannd growth shocks 4767 Model 3 in table 7
Allowing for linear relation
betvveegn frend level shocks ~482.289
Allowing for linear relation
betvveegn frend growth shocks ~—479.006
C. Inclusion of irregular components
In all of three variables —474.815
In inflation rate —473.907
D. Allowing for correlation between structural shocks and
Trend level shocks —478.323 Model E1 in table 8
Trend growth shocks —472.457 Model E2 in table 8
Trend level shocks and growth shocks —468.821 Model E3 in table 8
Trend growth shocks (smooth trend) —-469.795 Model E4 in table 8
Trend growth shocks —470.806 Model E5 in table 8
Trend level shocks —469.157 Model E6 in table 8
E. Cyclical VAR
VAR(1) —498.501
VAR(?) —494.998
VAR(3) -500.784
VAR(4) -515.685

Note: Models E3~E6 include irregular components in inflation.
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[Figure 4A] Various Trend Specification
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(Table 6) Cross—correlation between GDP Gap and Inflation Gap: corr (yf, ;. )

e e [ ] | me | =
-4 -0.2120 -0.4748 -0.2372 —0.2656 -0.2746 —-0.2869
-3 —0.2643 -0.6324 -0.3329 —0.3566 —0.4305 —0.4287
-2 -0.2753 —-0.5927 —0.4090 —-0.4067 -0.5344 -0.5118
-1 -0.1335 -0.3211 —0.2866 -0.2684 -0.4777 —0.4453
0 0.1227 0.0951 0.0311 0.0503 -0.1195 —-0.1021
1 0.4009 0.4989 0.4287 0.4142 0.3792 0.3775
2 0.3851 0.7287 0.3927 0.3902 0.4990 0.4963
3 0.3134 0.7255 0.2920 0.2988 0.3890 0.3914
4 0.2149 0.5430 0.1687 0.1879 0.2636 0.2700

Note: Models M2(A) and M2(B) include irregular components in inflation and in all of the three variables in the extended
model (M2), respectively.
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(Table 7) Correlations between Trend Shocks (Mean and 90% Confidence Interval)

corr(lf?,v?) corr(zi{,zft) corr(vl’,lft) corr(nty,n?) carr(nf,n;) corr(nf,n;)
0.038 -0.035 -0.012
F1 (—0.634, (-0.719, (—0.658,
0.739) 0.632) 0.654)
0.210 0.114 0.221
F2 (-0.417, (-0.515, (—0.441,
0.909) 0.742) 0.958)
0.079 -0.059 0.045 0.230 0.107 0.302
F3 (—0.538, (—0.7072, (—0.599, (—0.387, (-0.514, (—0.325,
0.688) 0.586) 0.694) 0.940) 0.774) 0.987)
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[Figure 4B] Inclusion of Irregular Components
16
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(Table 8) Cross—correlation between GDP Gap and Inflation Gap: corr(ys, 7 ;)

DSGE DSGE DSGE DSGE
| o ¥ w | ww | we
—4 -0.2120 —0.4748 —0.2372 —0.2656 —0.2746 —0.2869
-3 —0.2643 -0.6324 —0.3329 —0.3566 —0.4305 —0.4287
-2 —0.2753 -0.5927 —0.4090 —0.4067 -0.5344 -0.5118
-1 —0.1335 —0.3211 —0.2866 —-0.2684 —0.4777 —0.4453
0 0.1227 0.0951 0.0311 0.0503 -0.1195 —-0.1021
1 0.4009 0.4989 0.4287 0.4142 0.3792 0.3775
2 0.3851 0.7287 0.3927 0.3902 0.4990 0.4963
3 0.3134 0.7255 0.2920 0.2988 0.3890 0.3914
4 0.2149 0.5430 0.1687 0.1879 0.2636 0.2700

Note: Models M2(A) and M2(B) include irregular components in inflation and in all of the three variables in the extended
model (M2), respectively.
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(Table 9) Correlations between Trend Shocks (Mean and 90% Confidence Interval)

corr(W,vf )| corr(W,v))| corr(V],v})| corr(nl,nT)| corr(n?,n;)| corr(n],n;)
0.038 -0.035 -0.012
Fi (-0.634, (-0.719, (-0.658,
0.739) 0.632) 0.654)
0.210 0.114 0.221
F2 (—-0.417, (—-0.515, (—0.441,
0.909) 0.742) 0.958)
0.079 -0.059 0.045 0.230 0.107 0.302
F3 (-0.538, (-=0.7072, (—=0.599, (—0.387, (-0.514, (—0.325,
0.688) 0.586) 0.694) 0.940) 0.774) 0.987)

g
>
r G
G
f
1
oz
r
r o
)
it
Kl
)
ol
rr
X,
o
H
t
)
lo
fu
i
N
I
of
=3
217
o
9
=

o H
o ofl
kot to
)
>,
K1
e
r (4
5
O
i
(o]
-
BN
2
ol
i
sl
N
)
(g
oft
Ar ¢
1o
ol
o
o
x
i

ol
(N

_p :3: o
o »o
Sup
N
re

o
=
>
rr
£ .
W,
ot
N
©
filo
c
Lo
_OIL
Q
gy
=
[e]
i
=2
)

d

f
i
10
BN
2
of
Y
o
r o)
r o)
)
i
N
)
rir
o,
o
Ll
=
)
2
i
o
o
o,
_1
[
o
r o)
o
= P

o Ay
o
)

N
N
B
o
D
R
o
NS
=)
=
o)l
c
=
D
o
Q
<
=
g
c
=
@
N
=
2
i
o,
i
¥

4y
=
ofe
EhY
10
o\
=il
o
o d
r o
3_15
X
N
)
of
Y
flo
iy
By
G
i
A=
alfe
|

o
©
rx —‘:‘l
o ®
B9

av)
oY, I

A 7, AR AR oF 03014 —0.79] o]2# 1 2717k A

ERgt. 20 v, QIE|o] A} ojx&e] Aol FRid AelE &

4
s

5 lo
o o
pa
il
°

N
EORR
oot
il
Q.
H
QA
ox
N
1o
>
i
i
>
5%
rlo
Y,
O
il
i
53
£

i)

[
v Ao

24 ©]9} HHTE =9]of sA+= Comin and Gertler(2006) & Canova, Lopez—Salido, and Michelacci
(2007) 5 Fag 4= ot

25 olgjgt A|¢t =3 RIEE 719 ()Y A= 7€ AolME e AR HuEa gtk
(Gali[1999]; Morley, Nelson, and Zivot[2003]).

SRR /2012, V



[Table 10] Correlations between Trend Shocks and Structural Shocks
(Mean and 90% Confidence Interval)

corr(el,n) corr (el,1V) corr (e ,m ) corr(ef,vf) | corr(e]*,n)) | corr(e]”,v))
—0.417 -0.633 0.034 -0.073 0.021 0.151
E1 (—0.854, (-0.867, (—0.654, (-0.729, (-0.676, (—0.423,
0.055) —0.433) 0.722) 0.568) 0.699) 0.760)
—0.603 0.122 0.028
E?2 (—0.999, (—-0.534, (-0.699,
—0.208) 0.820) 0.760)
—0.333 —0.691 0.119 —0.046 0.001 —0.182
E3 (-=0.799, (—0.908, (—-0.534, (-0.724, (—0.685, (-0.878,
0.135) —0.532) 0.834) 0.638) 0.670) 0.438)
-0.579 0.066 0.007
E4 (—-0.999, (-0.615, (—0.689,
-0.187) 0.784) 0.738)
—0.5885 0.074 0.017
E5 (—=0.999, (-0.639, (-0.659,
—-0.190) 0.804) 0.756)
—0.790 -0.027 —0.100
E6 (-0.917, (-0.791, (—0.889,
-0.672) 0.698) 0.561)

Note: See Table 5 for the description of each model.

[Figure 4C] Allowing for Correlation between Trend Shocks and

Cyclical Shocks (1)
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[Figure 4D] Allowing for Correlation between Trend Shocks and Cyclical Shocks (2)
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[Figure 4E] VAR Specification for Cyclical Components
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