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Abstract

Various statistical models to Estimate GDP (measured as a nation’s economic situation) have been de-
veloped. In this paper an autoregressive distributed lag model, factor model, and a Bayesian VAR model
estimate quarterly GDP as a single model; the combined estimates were evaluated to compare a single model.
Subsequently, we suggest that some combined models are better than a single model to estimate quarterly
GDP.

Keywords: Combining estimates, quarterly GDP, factor model.

1. N2

o Uete] AAEE e BERY ARz FHEAYHGDP) BAZ gtk GDPE A

& A4, QDAY 5 B 7I2ARE 1834 FASL ST ol ek GDP FAC)

£ e A7 Qe Bed Ao Aol W AAEA 2 A7 5o BAow ur} A

GDPE %317 A% thet AYRYE AL T ek Min 5 (2002 FFLED S2828
2|

GDPE 43t Z]—ﬂﬂ-ﬂ%_‘%_‘{'o% 7oz 3t FJARYLE 7539 Reijer (2005), Schnei-
$ dE o&T FAYWHS st

st ARE AL $71A 24
2wl gtk o)

Aolo] AT A
7] wjoley. ojm
3] dFEA A= l?i*plz—*.‘ﬂ 227}k *&%% Atk weEbAl 3}1/}-4 7hd °§°ﬂ?} V—i—i -4
s7] Hop= o RYolA d4she ARAEES FrtHor @83orA Ho U FHAE =30
3 5 Qlthe =7t AYE 7 Qlrh o] Heojl A<l Batesel Granger (1969)& F 7HA] o] 4
o] Bys Agste] Hrh A& AEgS S 5 v AFEIS AAsdh o] %ol = Granger}
Ramanathan (1984)& 317542 o838 2823< Aeatgon Diebold (1988)% AQADE 7
23 2 AAshe & NEEYS 23 ske Bl tigh d77F A%H o] 23 St} Collopy 2
I Economist, Economic Statistics Department, The Bank of Korea, 110, 3-Ga, Namdaemun-Ro, Jung-Gu,
Seoul 100-794, Korea. E-mail: koncap@bok.or.kr

Mol AP HAs) 223 vl FUAOR AL
= B4 7189 mrjz Ags ol o] W
%zﬂua 292 g W s AL 0 S

T e

o,
rhu
X
ja )

rkx Jlm 3o i wlo

4o

, ok




554 Changku Kang

Armstrong (1992)= 2 =

AR o3t o 5] Bt At 25 Xﬂ"]?:}
AL npASI T

B+ 27] GDPE F431: o 2R o] /fER Y o5 FAHAXET} LA E AFTEA
< B3 Lot sttt HEARFEL FARY, AR, wlo|X|Qt VAREY T dutdoz de &

97 A 24uYe Adsgon 248 A4 24 A4 Aoz e A 9457
2 B9 e} ool et A4 24 52 A4Skl EAsgT,

2471 712l Bates®} Granger (1969)7F AAISH B 47102 MEEAHXY a7t £H
J (unbiasedness)& 7FAH FAito] kgAY w AgEA X< -51_1‘11] A7 NEFA RS BEAF
xETE ZA "Arke Aol 2A3 k. wE AFA, put puE AR OE F 7IA AR 9
st et e 27 ANESRE Byl o 2

Yt = p1t + €1t, Yt = P2t + €2t,

714 BRG] A} €y, e BT 0012 £} of = E(eh,), 05 = E(e3,), 384 0128 2
. FAA et 5 pue St pardl VoA A1, AT o] A AT ¢ = Mipue + Aopu BFL
AUEAA 09 LA THeI) 2T

m&" A

Yt — Ct = Yt — >\1(yt - 61t) - >\2(yt - 62t)-

=84 FAE AT ALEA M+ Ao = 12 TEde ZHFAA 8] L2

rlo

o2 =\ (U% +05— 2012) -2\ (03 - 012) + 03

ojth. o] W 02 H4FdHe M Aot TR 2ol fEHTh

2 2
02 — 012 01 — 012

AL = A=1—-X\ =

a%+05720127 G%+G’§*20’12'
Newbold®} Granger (1974)= 27] A& 2E3= Bates?} Granger (1969)2] #HS duislslo]
m7| FBAE Aot PHOE sttt AR g ol sl mAe] FAX, pje, (5

AR AR o jAR FEX O W L= €5 =y — pieolth o] Wl ARFA

o oF

N

A=
ct=Mpre+ -+ AmPmt, A+ A =1

olH, S XBALS A4} E e V=X WEE

7} Ft}h oJ7IA B AR gEAEE, 12 QOV} meolH Zro] 5 19 WE ol
3t Granger?} Ramanathan (1984)2 3FARE 7 del o3 A& X<} 73@‘—.—72,%]4 L a7t H 43t
He 7S E Aoz MMESFAHXE 23 }— WA AsATh ¥ = (y1,. .., 90) S 7l B



A Study of a Combining Model to Estimate Quarterly GDP 555

S HH, p; (Pj1,--spjn)s 3 = 1,...,mE jHR] B o3| =3 A|FE 4% HEE
gl P = (p1,...,pm)E n X mﬁﬂ%ﬂf’]\?‘r AFEAA T = (c1y...,¢0)= NEFAR O 715X

c= Xl + P)+e,

7|A e MAFZ 12 del7k noln gro] B 19 WEjo|th. 71Ex A B4 HaAlFHl s
o33 o] AHEE T
A=a—Xo (PTP)_ Pl
< Ty=1TPX Te
o = = _ 2.1
0 n n—=0 21)
A7NM & = (PTP) ' PTy, § = I"P(PTP)'P"l, ¢ = y — Pat FHSAMEE Yepitt. wiebs
AgFA A 62 33} 2k
¢ = Mol + PA. (2.2)
3. FHY Hordy
APrY 2H48E 7137 98 4 FHALE (training data)E o] §3te B3dg A%} 4
¥ 23 o] AJPALE (test data) S THYsle] 225 A4teity. RuoMe 249 §71E v 27}
A e ALttt AMAE GDP 33X 4,9t AAA] 4, 7t 23S P W%k }(MAE)Q} A

<37 AF22HRMSE) 5 Hx# < O?}Eﬁ]‘“* %kg A 2ksto] Hli’-?}%iu} P%ﬁl < HA=

1 & 1 &
MAE = N Z lys — el RMSE = N Z(yt — )2 . 3.1)

t=t1 t=ty
F WA FUPpHS /i GDP X9 A% XY AE AEAFE TAZLE A3 A
H A7 (o3 HLNAA )< o] &3t A= thE F 7HA %Rl 9
St FAR| e} ARXNTE] S AE 7t e, eae (E=t1,...,tn) B T w] HLNAA S AR

Ho:g(ei) —glea) =0, g(z) =z

V(d)
olek. o714 d = (1/N) I, (glexe) — glean)), V(@) = (1/N)o1o FoE glese) — glea)®) A7
Raolth, AREAL S ARE N - 19 -EES] QAR AL e Zerid 2a 19] 249

o] =g 2ut} 949 Aoz By



556 Changku Kang

GDPZAA HEHOE 0§53 9 AFARFT oAt VAREY )3 A2 A
9 ojelwise) AHeiy FEALS £E5E dARY 5 370 2YS A4Sk GDPSAT A

O
AEW AT FHOE AP Gl Hedtel AZYPIAT, AWAGBIAR(FAS), A
Do, AA/AY So) A BrES Fo FRUSE Agstdrh ol duge thos w
5L 8 4 Yrke SHOE s AUSW WS By ople) am), B, £FY 59 S8
29 WATAE FASTh AN 53 2 ALt 48906 AAR BUASE olgHge
W 52 5L A4FAL HFEANSE olgtel AT BAWY AADS 19924 1/4%
7120064 4/4%712 AR}, RHEHL 1992 1/487]~2001d 4/4%7]9] TAARE ol

stalem, 2002\ 1/427]~2006'd 4/4271= #7498 B7F 9 AFARE o] &3ttt o Ay
S5} o] 37 AAde] A Sk Ade FAALAL o §5e] WER 2459
A2 O AAARY] JEERE siY AALY AANHS ASAE Tt o F
Aot= WS 2 Stockd} Watson (2002)8] EM €118]& W2 o] 8§33tk

=
ARG AYASE P4 £7] GDPS} 7 74T A AARAS T3l ARUR2AL 5
A

d
g= g7tsto] DA W B8 (stepwise selection procedure)& #-§3ste] 2|8 WeE ek
Aok 2 23} AR/ NLS A E 47) A E7F GDPoll thef 423 AHEe AL dPon HEH
o FAE BRYPA2 4 (4.1)7% 20t
GDPE = 0.283 GDPE | + 0.234TP1; — 0.102TPI;_; + 0.183 ELE,
(3.02) (6.11) (—2.24) (5.06)
+ 0.256 EMP; + 0.302SP; — 0.172SP;_1 + DUM, (4.1)
(2.84) (3.86) (—2.54)

0]7]4 GDPR-2 3|72 go) &3 £7] A2 GDP, IPI& AxYAAHAS, ELE= A8 dujz, EMP=
Hl 57 dAkr, SPE ARl AaAse] Jds7bE 242t yehdis DUM2 229718 Yehd
£ o)X 2AFelh ()2 74 SAAASFE et -FAF otk AARYANAN BHAS RP:
097302 v 2 RYPAFEE 7HAH DW-SAFE 2.064% 22te] SH47HEe w5k it

4.2. ALY 2|gt GDPFH

AARHS o] &3] £7] GDPE FH37] faiA i 7:‘%11213—‘5: ol 2A8ke 5529 EA
Q1 mAe] FHRJAAE FEIATE olF s p/l M v 7t MFE Alolol] 38 H R TS A=
m7l & AR FjpoF WSl &S v EQAR} e 2 7-/«454;}1 74 gt

yit =A} Fjo+ e, i=1,...,p, j=1,....m, t=1,...,n,
714 Aie AAARAMZA WG ol St F5 AR Fj 9] 855 UYelE 715 Aolth zh A1

TEAA A Fe vhed 2ok

£y A]T(AAT+w )yt, =1, M, t=1,...,n,



A Study of a Combining Model to Estimate Quarterly GDP 557

Table 4.1. Estimation result of factor loading and common factor

Variable Coefficient of Factor Loading Common Factor

Correlation with GDP  FAC1  FAC2 FAC1 FAC2

Manufacturing Production Index 0.78 0.38 0.92 —0.681 1.364
(Food, Beverages, Tobacco) 0.75 0.69 0.40 0.007  —0.003
(Textiles, Leather) 0.75 0.50 0.74 0.005 —0.002
(Wood, Paper, Printing) 0.88 0.82 0.37 0.016  —0.007
(Coke, Hard-coal, chemicals) 0.77 0.65 0.32 0.005  —0.002
(Non-metallic mineral) 0.83 0.76 0.34 0.010 —0.004
(Metal Products) 0.91 0.65 0.56 0.008 —0.003
(Machinery, Electrical equipment) 0.65 0.22 0.93 —0.009 0.004
(Transport Equipment) 0.76 0.53 0.62 0.004 —0.002
(Furniture, Other manufacturing) 0.54 0.36 0.64 0.001 0.000
Value of Construction Completed 0.50 0.60 —0.07 0.005 —0.002
Power Sold 0.86 0.77 0.31 0.010 —0.004
Index of Services 0.86 0.77 0.31 0.010 —0.004
(Wholesale and Retail Trade) 0.95 0.89 0.45 0.697 —0.288
(Accommodation and Food Service) 0.92 0.89 0.41 0.081 —0.033
(Transportation) 0.93 0.67 0.63 0.013  —0.006
(Real estate, Renting, Leasing) 0.73 0.82 0.26 0.013  —0.006
(Business Support) 0.93 0.85 0.47 0.065 —0.027
(Education) 0.82 0.80 0.38 0.015 —0.006
(Arts, Sports, Recreation) 0.88 0.85 0.42 0.030 —0.013
(Repair and Other personal services) 0.87 0.90 0.32 0.048 —0.020
Retail Sales 0.92 0.88 0.38 0.046 —0.019
Equipment Investment Index 0.89 0.60 0.75 0.020 —0.008
BOP Export(FOB) 0.22 —0.12 0.53 —0.002 0.001
BOP Import(FOB) 0.91 0.61 0.67 0.009 —0.004
Producer’s Inventory 0.35 0.40 —-0.22 0.003 —0.001
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Table 4.2. Estimation result of Bayesian VAR model coefficients

lag 1 lag 2 lag 3 lag 4 lag 5 lag 6
GDPB 0.951 —0.109 —0.122 0.004 0.046 0.028
(7.03) (—0.76) (—0.85) (0.03) (0.32) (0.20)
P 0.001 —0.011 —0.006 0.014 0.024 —0.003
(0.02) (—0.23) (—0.12) (0.28) (0.50) (—0.07)
—0.002 —0.024 —0.001 —0.001 —0.010 0.022
ELE
(—0.04) (—0.38) (—0.01) (—0.01) (—0.18) (0.39)
0.023 —0.080 —0.082 —0.167 0.080 —0.007
EMP
(0.15) (—0.51) (—0.52) (—1.06) (0.51) (—0.05)
0.108 —0.005 —0.007 —0.011 0.001 —0.039
SpP
(1.47) (—0.06) (—0.10) (—0.14) (0.01) (—0.53)
1.183
Constant
(1.34)

Note: Numbers in parentheses are ¢ statistics.

Table 4.3. Comparison of single and combined model’s estimation accuracy

Combined Single

GDPEF  GDPEE  GDP¥BE  GDPEFB GDPE  GDPY  GDPB
VM 0.363 0.392 0.361 0.347

MAE 0.425 0.354 0.442
RB 0.350 0.344 0.321 0.329
VM 0.460 0.508 0.462 0.444

RMSE 0.536 0.477 0.555
RB 0.423 0.422 0.416 0.407

Note: VM means Variance Minimization method and RB means Regression based method
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Table 4.4. Comparison of Combined Model using HLN Test

HLN Test
Combined Model RMSE Comparable Test
Model Statistics
GDPE —1.659*
0.482 GDPE + 0.518 GDP¥ 0.460
* GDPY¥ —0.333
GDPE —0.730
R B
0.553 GDP® + 0.447 GDP 0.508 L — 303
VM GDPY¥ —0.199
. DPF 413 GDPEB 462
0.587G +0.413G 0.46 GDPP e
GDP~H —1.469*
0.122 GDPE + 0.609 GDP¥ + 0.269 GDPZ 0.444 GDPY¥ —0.803
GDP5B —3.731**
GDPE —1.793**
0.545 + 0.503 GDP® + 0.413 GDPF 0.423
+ G + G GDP¥ —1.116
GDPE —1.451*
. 514 GDPE . DPEB 422
0.777 + 0.514 G +0.363G 0 GDPP o
RB GDPF —1.100
.52 A DPF .425 GDP5B A1
0.525 + 0.487G +0.425G 0.416 GDPP S50
GDPE —1.828**
0.577 + 0.281 GDP® + 0.335 GDPT + 0.292 GDPB 0.407 GDPF —1.241
GDPB —4.489**

Note: *, ** means that Combined Model is superior to comparable model with significant level 10%, 5%,

respectively
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