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ojt} . 14) = AR EX e =23 AAHEA| 2= (ECOS), vj=<
BEA(Bureau of Economic Analysis), FRB(Federal Reserve
Board), % IMF(International Monetary Fund), Z8]la EU % 4

52 OECD ¥ GIHS(IHS Global Insight) At

9 Amel Bel % FAE theel (E DI Lok

(£ 1] X299 9 % EX

22 3a

R =1 = O

skt AR

=7} B 9| X
GDP, AZEGDP(AHIE=H, MY, 2005 7147|F) ECOS
Iy Ry 7 |=32(HR), % ECOS
st= | CPliy 2H|X}ET1X|4=(2005=100) ECOS
Sgr /e ez ECOS
BLTyp F87|UCHEENEX IS ECOS
GDPy AZIGDP(AIE=H, Aetz], 20064 71247|F) BEA"
Iyg oY |I23E(HS), % FRB?
CPlyg 2H|RHE7}X|42(2006=100) OECD®
=87 |EHEE=X|=(0l8t 4712 HiF)
- FRB Sr Officers Survey: Banks Tightening
HE E;BLgagsfft.o Large 1‘irmsB < Tiohten
- r icers Survey: Banks Tightening 5
BLTys C.l. Loans to Small firms FRB
- FRB Sr Loan Off Survey: Tightening
Standards for Commercial Real Estate
- FRB Sr Loan Survey: Res Mortgages
POIL 5 #7HBrent, WTI, Dubai B#), Z2i/barrel IMF®
GDPy;, AEGDP(AHIE=YE, MYRE, 20057HH7|F) OECD
EU Iy, colEel(H¥s), % OECD
CPly, 2H|RHE7FX|42(2006=100) OECD
Sey R/ Be OECD
GDP,, AZGDP(HIE=H, M, 20057147|F) OECD
ol Iy o ZE(EE), % OECD
=T | CrPIy 2H|XH27HX|$=(2005=100) OECD
S dl/ste| e OECD

F 1)
2)
3)
4)

6) http://www.imf.org/external/np/res/commod/index.aspx

http://www.bea.gov/national/index.htm
http://www.federalreserve.gov/releases/h15/data.htm
http://www.oecd.org/statistics

http://myinsight.ihsglobalinsight.com/servlet/cats?filterID =996 &service
ID=4078&typelD=15431&pageContent =report&pageType=ALL
5) http://www.federalreserve.gov/boarddocs/snloansurvey/201302/
chartdata.htm

14) BEepol] tigh AR RS F617] AR 460 AReE Az 199491/4%71~2012

. FA7Ie U] AHBEEAE A(1997.129), 2917

Agsto] AXNGAANALG] S (break) o] TABRAE 74, & Aol A

Shz Hlo|A A FHHH-E dvbEQl AR Hle| B #SA7F JesA] &
= A 55 1783ke] 20009 % o] & A2 A3
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3, AAFa88(real effective exchange rates) 2 3]2|GDP7Eel
3t 71=x= IMFY Direction of Trade databasel? o] EAtA =7}
k] wAY AEE o] &sle] 3t

et A AR AA Fstdor & Baees 54 A 34719
Al 807K 23 114700H], o1& f9kshd vtk (i 2)¢F #t}. At
i€ BN F7FEQ @, mls, FEAY B ARAAIE orlditt B
4 X IMF(2008), =-23(2009), Myt 54-23(2010)
A 52 EUE AA6iiet. Bart A Fitkeldl] EAiske At A
odo]  [0,1)! WEHZE(beta distribution)yt  TY2E(uniform
distribution), 257} &1 4+ #vHgamma distribution) ®& <
ZH(Invg, inverse gamma distribution), E3F7te 2 A3tE x| &=

739 AE¥E(normal distribution)& 713 g}

15) A AA tide] AAfageed uigk 7Fexle =SA8A28 (BIS, bank for
international settlements, http://www.bis.org/statistics/eer/index.htm)
2z,

16) HolA ol =g (M) ZFHE (9)o Hek AlFA AeE p(hlY,M) =

Y0, M) p(6101)

Y10, 01)p(6101)do

SRR (Y 205 =85 (conditional likelihood function)°]t}. Hlo]A]

ATEL FoIA p(0l Y M) Sellr A4 258 IFhdlsle Aol $ed<4

HSAteet 29 s "dEE AAXTIE JHEEA (state space
model) & o] &3&te] F& 4 SJed, FHE A¥ Feld ZIH(LRE, linear
rational expectations)®3¢] sl Blanchard and Kahn(1980)2] 78S <

Hkelgl Sims(2002) W& AMg-sted et}

L(
. ( A, p(0lY,,M)& AHHREE :Lﬂ.T’_/L(YJIO,M')%
L

or e o



IH
IH

Eli

ut £ &
(l,_ @© @© @©
s/ € € 8« @ € » » » D » D P D P O P O
wie € § 5 € 2 2 > > > > > > > > > >
Higs ¢cdo 0o m ¢« £ £ £ £ £ & £ £ £ £ £ =<c
ol | @ © 6]
|+ + = = + + + 4+ o+ o+ o+ o+ o+ o+ o+ o+ o+
M e £ S C 2 2 e EEE£8@87@6@¢:
SN K & o o K
o o TR OB o@mogp s K = AN
| K K 5 o a3 n
SR I R T ol o ol ]
B_&_. = ~ N BOKE kop AR omo B oK
S R o MM K KH KD Ko o M
]:Hr OhU N i Rr ) T N
L A T R I O T S B L I
S L TR R S o
ZN B I S B~ S R = (R TR
o= = ol - Pl Q[ 0|: H N o~ b L2 - l:ll_] HU
Sl EokE TR NS B oy
AR - N S BRI wm X
S T O i
S8 NN &
~ IR =
= a o < =8 |3 B e N e ke | -
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—~ IET-Q I(;hu W T o= %_N ﬂj % wl Hﬁ & M Rl
sSr g 8 a 0B Ha B o Ko 5
Mg LI E DD g P A K Do g
= B_H S 2 K0 Ko RO gl Cm NWm o T E o =
o BN No T2 pK S a2 Do
O 5 2 B @ 3 s o M Foxd a3 Lk
?\_ T T E o2k~ 88T = EHB c 8 M T & 2
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:“.:

HRE o] &3] 7|X S 7§alsle] AFF RS (posterior belief) S P48}
A . owt AAEE Y E el = 8224 (analytical form) 4h
7}Vs3t 7490l MCMC(Markov Chain Monte Carlo) $3 & A

dold 7IHE 83t 2 A= DSGERE 4 #HA ‘3}% St
MCMC 719 = Lubik and shorfheide (2006)9] Jelx g HEZZg]
28| 2B ~(random walk Metropolis— Hastings) 7§ AF&-3t}

3. F&dnt

(1) ==
ol T A gk
4 (2009), MUt %

NeAoR 7)E ATES
B(2010)9] AFATE 2
=

2R F70] 7Fset Aol AALEAY

rlo rlo

SRS g
3t wERBE o] A Fh(steady state value)e FEF7|7F oA A8 S
geste] PS AR ez, agla A&d GDPA 4] (8) ¥ <= o]
A 2 (12)0149 dAgkaioly afje]GDPA 3 Adgawsle] 7153
o BAWE =7RE w9 2w, azln =7hd AdEgeld e
()& FH7IE Fete] B ol gst] AAst. BFE 4
AHEE AR B, B B 258AN, 280 AR B 9 25814 5

AR, 2Eole 3370 vl 717t SAsked 843 150 2
EAZ(eigen value)® M= 33702 vYeht 8 89 FLA =4, =
Blanchard-Kahn(1980) &g ®&she zle® veht 23] g4
o] AR E Aoz Yeldt) =3 Brooks and Gelman(1998)<l4 <}t

o] %4202 (shrink factor)7} 12 F&E3ln Ythe Adx] 154 B3
7} A23A 9l EE(stationary distribution)o] 831 = Aoz JEH
Wk AR gAY BEe AR BG5S Bola glom, ALEA X A

17) 289 382 A2 FHAXAAE FofellA o]&o] &3t = Dynare X
ZaR(ALgE o deide IMFel  http://www.douglaslaxton.org, =&
www.cepremap.cnrs.fr/dynarecls] ®]3Z3% Dynare manual®ly} Dynare
user guide(Tommaso Mancini Griffoli, 2011 % #%), ¥ d5%E Dynare
4.0.4 ¥ Matlab R2014a% °]&33
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20 gt = @

THEXE 7R B Holn glow, AAeA Ad (kernel) 9] A4
A2 RE EFH EE(mode)w AMFA BERFE ZA FE|E] A
BE T T AL sl Aoz Yehtt18)
o2 wolXd FA el R BF o2 Wik 1§
E ZAeg a8 95% HPDIS B4 AlE FHA7 EAZ R uj$
frojgh Ao m Jeisith, 2l tigh A3 (E 3)E AR v
2tk (1) GDPA 2ol loiA vl 57k 25 A A0 24(6,) = v
g AFA 22(8,) Bop 2 HlFo] FolA dom, FEAGS gE A =
Zvell mlal @A AgH Qhne] ] E 7FeAE 7 UTh B {2
A9 HA AFFA At v AFH Age] F thE Al F7be] vl
72ds] At w=AA ] Adho|A&R] AT (8y) = e Al =7t vls) ot
2k, Aol FAA(B,) = BE F7t tiste] ARdA 3] 7]
tellAl 71l FREThHE Wl ok s Holx ot dx2H oz, A
TR ﬂﬂﬂmw@ﬂ#%ﬁ%ﬂﬁ@ﬂﬂﬂ%%ﬁ%ﬂ%%ag
2 Yepde, olare] Algs dio] Al nlE 22 gk, dio]
FEAG A & 22 e, e ul=e] Al vl&] 2}
Holx glom, olzg A= AA AA M= dxeta it 7]
takA] & BLTS 73kl thek GDPAS W04, 05p) < B, v=F
2 1A 2ok = vehda e v, @=re 9 Yehva oot (i)
AZdold Ao Af, BE F7hd o] ARdA R 7PgE gh(A,) el HlE]
wo} v A vhE | QIE g o] dd] Wik GDPA &7\, & o
A5 AQdstae Al =7F BT ARA Al vl o 2 JERda
o} QlEZ ol digt ddgewst gaat(\,)E vIas AL A 57t
T 710" g w2 Jehda 9ok (i) o)Ak whesgs A
Heksl(smoothing) AlG(y)E Wl =7} 2% 7Idid AXg 39, 53

B

ol

ﬂlﬂ ol

e

18) (% 1) ¥ (B=% 2] A # Z@Q *P? gEUEsrE BH, A5l ¥3d
AHE 2o Bt gk ARA < updatedt=d & @E—é 7R A=
Aoz etk A13x dUxe A]-zbﬂ Uzo] Hlg giFE &3 o JF

(concentration)¥l0] e EFS Holm Ut =HE MCMC 7478734'
1,000,000 HHE- Tof MCx F42AQ BX¥of £3la 9lon, Bud SAFE
< BEE MCo M9 50%% AlAT o]+ 500,0007H tiste] -3¢ %%5015}.



278 27) SeiE Hye

o2

7He 21

AR A AFH FPAE 1 ek Bl EBlozRE T
g W ()8 ul 27h BF JlhE Auch Axw GDPRC ta A%
() ¥l 37} 2F geFhos Jid gow et ek (v) A
GDPe] @ AAf711EH A H3ko) e A Aol farele, o
3 9 @elAe] Hke F2 % Qo] F9o] gl gugom A £
AR, Q) AEeoldel tid A IS U el ATy, +1,)E
REE R ! Slck. A FE et
FA e g B ug

w, ] Skl Qo] FAGDPY A%H gl it g(1- 1) 1] 7V
2 =R At SAYI, #PelArge] U FRolAEY A&(1—p)e
o Al Skl e viEe) AS AE o B Al A48
& E WS (p) & A/, /Y B A/2e 5 BT wS v

# AEFAQl BH5S Kol Zow Ve

d

e
-3
2
N
o
W
Y
i
Ku)
I
il

(£ 3] 249 MH X A2H BX =321

N AI™(Priors) AlZ(Posteriors)

al 2= | mz@ | EFEx | oE 95% HPDI”
B gamma | 0.750 | 0.1000 | 0.8163 (0.7188, 0.9133]
Braq gamma 0.750 | 0.1000 0.6115 (0.5107, 0.7230)
Bus gamma 0.750 | 0.1000 0.6867 0.5937, 0.7655
Brnra gamma 0.750 | 0.1000 0.5823 0.5204, 0.6467

Bz beta 0.100 | 0.0500 0.1542
Baz2 beta 0.100 | 0.0500 0.0794
Busa beta 0.100 | 0.0500 0.0712
Brr2 beta 0.100 | 0.0500 0.1078
Brus gamma 0.200 | 0.0500 0.2758
Bas gamma 0.200 | 0.0500 0.2375 0.1470, 0.3286
Buss gamma 0.200 | 0.0500 0.1407 0.0958, 0.1846

( )
( )
(0.0577, 0.2378])
( )
( )
( )
( )
( )
( )
Brrs gamma 0.200 | 0.0500 | 0.2460 (0.1562, 0.3299)
( )
( )
( )
( )
( )
( )
( )
( )
( )

0.0165, 0.1363
0.0173, 0.1221
0.0276, 0.1870
0.1861, 0.3672

Bpwa | gamma | 0.050 | 0.0400 | 0.1330 0.0615, 0.2101
B+ | gamma | 0.090 | 0.0500 | 0.0275 0.0062, 0.0468
Buss | gamma | 0.050 | 0.0300 | 0.0189 0.0027, 0.0336
Bxrs | gamma | 0.050 | 0.0300 | 0.0733 0.0186, 0.1233
Brs | gamma | 0.052 | 0.0100 | 0.0491 0.0330, 0.0636
Bus | gamma | 0.045 | 0.0100 | 0.0422 0.0279, 0.0571
Buss | gamma | 0.030 | 0.0100 | 0.0307 0.0147, 0.0464
Bxrs | gamma | 0.030 | 0.0100 | 0.0296 0.0140, 0.0443

Tos norm 1.006 | 0.0500 1.0104 0.9266, 1.0842




=
4o
rig

norm
norm

norm

gamma
gamma
gamma
gamma
beta
beta
beta
beta
gamma
gamma
gamma
gamma
beta
beta
beta
beta
gamma
gamma
gamma
gamma
gamma
gamma
gamma
gamma
norm
norm
norm
norm
beta
beta
beta
beta
gamma
gamma
gamma
gamma
gamma
gamma
gamma
gamma
gamma

0.678
1.673

3.862
20.000
20.000

1.000

1.000

0.050

0.050

0.050

0.050

0.003

0.002

0.004

0.004

0.500

0.500

0.500

0.500

1.600

1.600

1.600

1.600

0.200

0.200

0.200

0.200

0.260

0.380
-0.420

0.741

0.500

0.500

0.500

0.500

0.250

0.250

0.200

0.200

0.208

0.180

0.120

0.120

0.003

0.0500
0.0500

0.0500
0.5000
0.5000
0.5000
0.5000
0.0200
0.0200
0.0200
0.0200
0.0010
0.0010
0.0010
0.0010
0.0500
0.2500
0.1000
0.0500
0.2000
0.2000
0.3000
0.3000
0.0500
0.0500
0.0500
0.0500
0.2000
0.3000
0.2000
0.3000
0.1000
0.1000
0.1000
0.1000
0.0500
0.0500
0.0500
0.0500
0.0500
0.0500
0.0500
0.0010
0.0010

0.6786
1.6727

3.8649
19.9475
19.9328
1.6236
0.6461
0.0445
0.0522
0.0572
0.0431
0.0018
0.0016
0.0033
0.0039
0.7597
0.9888
0.8708
0.7352
1.0702
0.9366
0.9876
0.8654
0.1881
0.1675
0.1765
0.2316
0.0583
0.4139
-0.3130
0.7305
0.7953
0.8283
0.7052
0.7927
0.2265
0.2031
0.1758
0.2544
0.1362
0.1336
0.1275
0.0573
0.0040

(0.5976
(1.5900
(3.7863

(19.1532,
(19.1398,
(0.7122,
(0.1435,
(0.0183,
(0.0183,
(0.0217,
(0.0172,
(0.0008,
(0.0004,
(0.0019,
(0.0024,
(0.7299,
(0.9764,
(0.8423,
(0.69186,
(0.8315,
(0.7156,
(0.6426,
(0.5660,
(0.1169,
(0.0932,
(0.1060,
(0.1464,

, 0.7608])
, 1.7529)

, 3.9500)

20.7275)
20.7966)

(-0.1684, 0.2705)

(0.2291,
(-0.6008,
0.4137,
0.7178,
0.7639,
0.6181,

0.7112
0.1649
0.1363
0.1104
0.1750
0.0887
0.0799
0.0468
0.0210

(
(
(
(
(
(
(
(
(
(
(
(
(
(0.0020

0.5963)
-0.0576)
1.0973
0.8806
0.8958
0.7924
, 0.8690
, 0.29M
, 0.2684
, 0.2432
, 0.3316
, 0.1842
., 0.1848
, 0.2016
, 0.0892

)
)
)
)
)
)
)
)
)
)
)
)
)
, 0.0059)
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Vg gamma 0.003 | 0.0010 0.0030 (0.0011, 0.0047)
Vus1 gamma 0.005 | 0.0010 0.0063 (0.0042, 0.0083)
ViR gamma 0.005 | 0.0010 0.0051 (0.0035, 0.0068)
Vi gamma 0.003 | 0.0010 0.0045 (0.0024, 0.0063)
Vigo gamma 0.005 | 0.0010 0.0040 (0.0019, 0.0063])
Vigo gamma 0.005 | 0.0010 0.0054 (0.0036, 0.0071)
ViR gamma 0.005 | 0.0010 0.0046 (0.0031, 0.0061)
(e beta 0.500 | 0.2000 0.7672 (0.6841, 0.8399)
b beta 0.500 | 0.2000 0.8429 (0.7534, 0.9387)
dxr beta 0.500 | 0.2000 0.8032 (0.7165, 0.8935)
Prr beta 0.500 | 0.1000 0.4445 (0.2586, 0.6299)
P beta 0.500 | 0.1000 0.5001 (0.3344, 0.6673)
Pus beta 0.500 | 0.1000 0.4087 (0.2557, 0.5426)
Prr beta 0.500 | 0.1000 0.4908 (0.3148, 0.6482)
Prpoit,Us | 9@amma 0.674 | 0.0500 0.6890 (0.6058, 0.7704)

=

Z: 1) Highest Posterior Density Interval.

(2) XX =240| = BZEA

Thee] (E AollA Folxl 722 FAe BEAX ] tg AAH 213
E ASe] AR AFnts 24 A7} HolR e, o) AlGe] 4l
) AEE Azt ARA At ule gadke ddA olsiE & it
E3] 723wl Qe @3] BLT 24 (40), Al F7te] ga4d48g
F4(9), vl F7F BE Aol $A(7), v ol FPA Lol
& F4(cf) e A FRAAEG AFR go] vjs- 2 vdehdn ok

W, Al 57 UIP 49 $49] 58kl tigk 7tie A2 gtEct v

A% S 3Ee] Aen, ddgs B sl ¥ F4
Fol g2 el w2 Holrk

[E 4] 728 549 AN 2 AZ ZE 32D
_— AR (Priors) A% (Posteriors)
=" 2% | BF | EF@x | @@ 95% HPDI

eZ7 | nvg | 0.200 inf 0.1539 (0.0512, 0.2688)
erer Invg | 0.400 inf 0.4556 (0.2154, 0.7246)
eZ7 | nvg | 0.200 inf 0.1637 (0.0495, 0.2671)
e Invg | 0.500 inf 2.5850 (0.7570, 4.4899)




Tt

& Invg 0.100 | 0.0500 | 0.1910 (0.0660, 0.3145)
67/; Invg 0.100 | 0.0500 | 0.0974 (0.0461, 0.1604)
e%f; Invg 0.100 inf 0.7639 (0.1355, 1.5258)
6;; Invg 0.100 | 0.0500 | 0.1789 (0.0656, 0.2636)
EZU Invg 0.200 | 0.0500 | 0.1952 (0.1349, 0.2573)
e;YA Invg 0.900 | 0.0500 | 0.9503 (0.8209, 1.0861)
[gs Invg 0.050 | 0.0500 | 0.0848 (0.0165, 0.2220)
G;Y,R Invg 0.050 | 0.0500 | 0.0679 (0.0137, 0.1582)
EZU Invg 1.000 inf 5.6315 (4.2563, 6.8795)
{?A Invg 1.000 inf 4.6945 (3.5894, 5.7510)
6;,3 Invg 1.000 inf 6.3609 (4.9441, 7.8131)
. Invg 0.300 | 0.0500 | 0.2682 (0.2109, 0.3213)
ey Invg 0.600 | 0.1000 | 0.5160 (0.4067, 0.6243)
s Invg 0.250 inf 0.3845 (0.2470, 0.5292)
. Invg 0.250 inf 0.9337 (0.7665, 1.1026)
s Invg 0.500 inf 2.2347 (1.8421, 2.6257)
€ Invg 1.000 inf 1.3940 (1.1501, 1.6228)
s Invg 0.700 inf 2.5791 (2.1431, 3.0115)
n Invg 0.700 inf 2.0617 (1.7272, 2.4003)
JE"U Invg 0.200 | 0.0400 | 0.2234 (0.1482, 0.3062)
eﬁ Invg 0.100 | 0.0400 | 0.0996 (0.0498, 0.1468)
Jj’;s Invg 0.200 inf 1.4848 (0.8435, 2.2309)
ef,;R Invg 0.200 | 0.0500 | 0.2146 (0.1207, 0.3038)
v Ffos | Invg 1.000 inf 0.9346 (0.2362, 1.8146)
= Bus | nyg 0.500 inf 0.3692 (0.1191, 0.6806)
e Bos | Invg 1.000 inf 0.7736 (0.2550, 1.3968)
e Invg 0.250 inf 0.3459 (0.2731, 0.4162)
e Invg 0.250 inf 0.2003 (0.1574, 0.2452)
€ Invg 0.700 inf 0.3089 (0.2239, 0.3888)
hn Invg 0.700 inf 0.4095 (0.3175, 0.5008)
rpoil Invg 5.000 inf 11.8738 (8.8500, 15.4551)
RLOIL Invg 5.000 inf 7.8346 (4.2524, 11.0204)
4. 2E9| o5
HA, Agrgozre] A3dS AR5 flstd Aedt 24 3k 7]



22 FH717H20009 /4871 ~201294/4%-71) <t T2 239 %
27} AA Aol o= Ax ZHI=AE Brtelr] flsl =

BAAVSYE, cHAEVISE, WlEE T e
(RMSE, root mean square error)19E& At&3et A3 (& 5)), vl=r 2
FEAQ] avAETPESES Aldfstae 2% 0.05 vvtes, Tzl
Ryol Aot AAXE FLdI WIFeR FFola low kg
(over-shooting) 529 #Al= TAYsHA| &L

47 -

<= el AAE AHstrlel AgsiA A

[E 5] £ B FFIIZ 0| 2AH20001E1/427| ~2012H4/487))
=7t BHINEE 2HIXETIMSE ==L
8= 0.025 0.012 0.018
o= 0.041 0.110 0.003
F=2 0.014 0.154 0.005
2z 0.020 0.071 0.004

o7 theor FE 717Hout of sample period)dl] tdF AFE
dZ3, F 200091/4%71~201294/4%7] 713+ Ao o 271
ot AYAE 5 (2087])7HA] A% F o] &8st 7t A

g AAE (1~2087]) &= F8 B4l tigk RMSES =53 23+

ft
b
ofh
2,
L

[E 6] £ MB£L9 &2 XHRMSE)

T E 127] | 487| | 827| [1227|[1627|2027|| E=EHx)
GDPZY 0.99 1.33 1.62 1655 | 1.61 | 1.72
sz GDPAMZE(2d7h 1.12 1.94 | 2.51 244 | 259 | 2.71 2.43
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Developing a Small Scale Quarterly Dynamic
Projection Model of Korea, the United States,
the Euro Area and Japan Economies

Muhwan Park™

Abstract

Reflecting a recent trend in the development of dynamic
stochastic general equilibrium (DSGE) models as a macro-
economic analysis tool, this paper aims to construct a global
dynamic projection model (DPM) based on a micro-foundation for
economic forecasting.

In line with this purpose, we developed a small-scale quarterly
dynamic projection model of Korea, the United States, the Euro
area and Japan economies, in which the key macroeconomic
variables were output gaps, inflation rates, short-term interest
rate and exchange rates. We also introduced a financial variable
in the form of a bank lending attitude variable into the model to
allow for financial-real linkages. The model is estimated over the
sample period of 2000Q1 to 2012Q4 using Bayesian techniques.
The Bayesian estimation model shows that it is useful for short
and medium-term forecasting in the sense of ex-post estimates,
effective forecasting memory, and root mean squared errors in

intra and out of sample forecasts.
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