Asia-pacific Joumal of Convergent Research Interchange
Vol.10, No.2, February 29 (2024), pp.133-141
http://dx.doi.org/10.47116/apjcri.2024.02.12

Real Time Measurement of the Business Cycle Using Mixed
Frequency Data

TYFIARE o148 AN A7) 53
Kapje Park!, Hyeonjin Jeon?
shgkAl, QAR
! Associate Professor, Department of Real Estate Economics and Finance, Kyungnam University,
S. Korea, park0318@kyungnam.ac.kr

? Manager, Research Planning Team, Gimhae Urban Regeneration Support Center, S. Korea,
Jjeonjin22@gmail.com

Corresponding author: Kapje Park

Abstract: Real-time, daily measurements of the state of the economy are important for economic agents,
including financial market participants. To measure the state of the economy in real time, this paper
estimates the unobservable state of the economy using a dynamic factor model with mixed frequency
data, which simultaneously examines an economic time series using daily, monthly, and quarterly
observation periods. Specifically, a real-time economic index using daily term premia, monthly
employment and industrial production index growth rates, and quarterly real GDP growth rates were
estimated. The estimation results show that the parameter are statistically significant, and the estimated
index is able to describe the past economic upturns and downturns and has some similarity with the
quarterly real GDP time series. This suggests that the estimation methodology of this paper and the
resulting estimated economic index have some relevance. Furthermore, this study's contribution to the
Korean economy is somewhat limited when it comes to applying the economic index construction
method developed in earlier studies, but its significance lies in its confirmation of the method's potential
for use in future economic analyses in Korea. In other words, the methodology of this study can be
applied to the existing monthly economic coincidence index at the national level, and it can also be used
to create economic indexes for local economies that lack monthly time series.

Keywords: Dynamic Factor Model, SW Business Index, Mixed Frequency Data, Coincident Composite

Index.

L9 A7AEHE d¥(daily) HAREeR SA3E AE FHAAEIIA 5 AAFA A
Fasth olud AN AUYHe H3L Ad, o] RS U BSFE e
AANALD 28 9 BE BEFE BAG aeshs ol2u EPFIARE e
TR S ALgste] BIWAEE A/PHE FHUG FAHoRE Avnn, o
Azeinle, 9 ARG AQPAAS S8, Teln B0 HAGDP FHEE
BAARES Agste] AAZE A71A5E 2Lt FAAY mrFAAES FAYOR
o Hollon] 248 A/NAFE FAY P/ ETAL FHATAL & DA 2o
AAGDP AAGT o= HE FAel Ui AeE skt ofem o kRe

Received: October 07, 2023; 1%t Review Result: November 10, 2023; 2" Review Result: December 14, 2023
Accepted: January 25, 2024

ISSN: 2508-9080 APJCRI 133
Copyright © 2024 KCTRS


http://dx.doi.org/10.47116/apjcri.

Real Time Measurement of the Business Cycle Using Mixed Frequency Data

Fse skl Hol 1 A ooz rka waHE, F, ¥
bl W AERAFAYe] ) 488 5 dswre WE AAGe] 1Ep
AG7AA ) ANAZAYNE FE AHEE & 9e Ao BaEn

1. A&

AXNBAR S dststazr e AHE AA43 as4 FAE HHow S
TS A ZAGA S0l Al v A7 AU EE deTe A7IAT SA8A= F83
Asks gy 18]a, A 7|A S (business  cycle index)T A W] AIEHS]
715 /AFCHe AFBATAQ] WHE ARE3E Stock-Watson 8] FE 291 3 <]
IR B7IA (el SWAISH)E U g U], 538 FAket dE" Agda=
A7IMES AAe] HEWES FAHske oY AAIEES 3 (comovements) O =
gofaslh=dl o] el 71xste] #5EVHsE AUIGHE FH4E 7 JA AT oz F
AZH BArgo] FH 29l 3 (dynamic factor model)©] TH2][3].

1 =

e BEHISRIEYFS AMESle] Be AVIWEATVE JgEo] ) dE &9
Laihi and Yao[4]:= "l=9] &4 el 47|HE i
oSl %7h @ik obd Aele] 7]

7471 = = Els
AAAZER] A4 GDPHRE whFshA] Zeta vk 274 AA GDP7F €Ho] ofd
7R SAE7] wZolth. AAGDP7E A7)l #E 7 Ags JRE vkt
A7) Wl BIIAGY] Aol o]AE W ¢ = Wl S G ol g Wy
uel A7IAeE AP EE AL vg foju|gk Zgjolgtar wE Tt g SWH L
AR A7EqATE DE AFol7] wFo] o] A 4= AAZ Ar|Rdel = A7
AuEn, AN F§Al A EEste FARES AAteR Fa83 gAEAAS
Hzlof 3t7] wiZe] Zay ARE AdoA Ar|E ddetes B71A57F w9 B8

e AANALE FAel wFel westel ArdHE FAse
= 6‘

M= BAAEEE olgste] Akl AN BU1dHE FAE S
FHRARGWHS AT o] =EE o] FolAE Aruoba et al[10]9] HHH
A&eto] FWABAANA TEFESF FFIIE ARES AUIATE FAEELA S
" A7 E st A AdRet WIAASAS AAH oAbl A 9

i

o wEe teid gol TAHT. A oo 28e B wRedq As=
AR EREVY ARE Aget FHadmdd da Auat. 338

134 Copyright © 2024 KCTRS



Real Time Measurement of the Business Cycle Using Mixed Frequency Data

Ao i AWt R F4AE AAslal I FelE EETT 482 Aotk

2. EFF7I1RE 7N AUISAHARY

o] =&oAeE A7IAHE SAs7] f8 49 WasE ngdth A iAeE 979
A SEH e A7IAHE Rrgetal dtkal HojA= d¥(daily) 7]17FZ 2R }(term
premeum)©|t}. o] W4 1Y #55= AW (stock variable)o|th. =, AL e o]

o

W v
FAEO HF #SAUS Fethes oudA AFgR ot 1 tgoR
L (monthly) AFALEA] o) o] W4E A #FE A7 AREH wd wd
fro] FAEol dFdo] W VIFH= FEFHT(flow variable)olth. Al WA= A
AJQAFEA AFHFolnt, v to R g U] W B5EH= A AGDPHTEA
ot = wid A AAGEe] ARso] FAE] g 7ol i 7] EE
5

Mo

ool #FT7FesE, AN AME HE ASFIVIE THAe AVIAREEFEH
HZ5E7se 471 El(business  state) x, 7 FAHEC o] s o] E=ES
AL & 7F L8 (state-space model)®] A golzta & £ Qe FEHRARYFS Algstaxt
Flass I By wedhs 98 A7IdEEEd a7 v ol 14} A3

K
o

(AR()I AL 7HA = Aoz 7143

X¢ = PpXe—q + € ey
@, e 19 A4S 7= A3 -S(white noise).

pT E(parameter)

ngo] vashs 98 |z ZEulyg W (yhel AT x,oF ndte] 9

A7NAZE(YE, i=2,3,4)° Istes HFE A7 HS blz
| o= AdE 4= oz pgEd dial 7)Y
o] AR(1)2] 53tS A= Aoz AEY. WA i(i=2,3,4)H4 747
2o s Axiva 7FA g

LR i

Fl oL oL
frorr o K

o AN E

SR O
oo it X ok

yi = Bixe + yiyg—Di + uf 2)

7|4 D= #EFE =

yiol &= W% (frequency)2] #ho ZA YHA}H (monthly data)]
4% D; =30°] #tt. Bt
%]

y;© = (parameter)©]| T}

o] =M= AAZ BrHES SAs] fall AATIRe 2Eske dE A mvko]
ofvel ¢ W UV ARE FA AMEET AR d¥ wWgelo] 9ol mid
mjd o gro]l WsteARt dW¥lw ASHA Fev adE=R olHd 5A A7
HAETsA el E ASFAHE(missing  data)= Rty g 47}

H
A % ¥ 9=(stock variable)$1 7} =2 %W 43 (flow variable)1 71l Wt #S5EH = S gl
gt A Gtk olg WA o= AMAWstr] ] W] wid wmjdel A
A& JeEhgE 85 yio] AdS ustadinh oj9h o] yis yirt AAz Adse
gholghar s o] yieop yio] AL yivh AFUGFAA T FFHSQAA o] mebA

.

Copyright © 2024 KCTRS 135



Real Time Measurement of the Business Cycle Using Mixed Frequency Data

e AZlAAE ASA2A ALdd. & gt 2

~ { Bixy + ylyf_Di + ug, if observed 3
Ye= Z={(N.A.) if not observed
SHAIYE yl 7 gl AA #EE = g2 Ao #EE A7) o] FEH
S ) rAE ghelme the s ol viehvi)
_ Z?i;l yé—j’ if observed @
Yt = -
‘ Z<(N.A.) ,if not observed
°of mRAME yi& NATNY, yEE FAWAF, yis A9, LE yE s
AZAGDPH AL AAgith T1elW o] 4Fe] i Ee] Y| Este] AEHFUEHS TS
=47 2] (measurement equation)> T3 Zo] 438 4 it
(81 B2 Ps B
0
~ 0 éz : [):)4 [ Xt
y N ‘ -
t|_10 0 ’ 2 3
| | ﬁz : B4 Xeg-1| T [0y of [Yem| T fug ©)
S |0 0 0 B *eq 0 0 nllyiql L
¢ 0 0 0 B Ut
0 0 0 B
L1 0 o 0

p 0 - 0 0 07
Xt+1 10 - 0 0 0 1 0
Xt 01 - 00 0 0 0
: 00 - 0 0 0 et
Xe-q | 7| ¢ S | SRt 0 0 [et] ©)
Xt—q+1 00 0 0O xtq 00
Uiy 0 0 100 0 1
00 0 0 y,d

9 A6 e 9 g = IO W ooz THE FyEprye ma
A7 A4 xt9] FA L Klrn and Nelson[11]¢] WHS whg}l ZhE ¥ & (Kalman ﬁltering)oﬂ
7123 H9-He &l FAF AT

136 Copyright © 2024 KCTRS



Real Time Measurement of the Business Cycle Using Mixed Frequency Data
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[Table 1] Basic Statistics

Series Obs Mean Std Error Minimum Maximum
712 21 (Y, %) 5212 0.842 0.733 -0.820 3.070
A A A = (E,%) 252 3.274 3.510 -8.623 14.000
AL AT (E,%) 252 1.263 1.166 -3.663 4.866
2 AGDP(¥7],%) 84 0.853 0.955 -3.284 2.993
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[Fig. 1a] Term Premium**
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[Fig. 1] Time Series Trend of Economic Indicators
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[Table 2] Parameter Estimation Results

Variable Coeff Std Error T-Stat Signif
B1 0.359 0.006 60.638 0.000
B2 0.032 0.002 13.206 0.000
B3 0.196 0.009 20.429 0.000
B4 0.015 0.001 11.972 0.000
Y1 0.999 0.0004 2321.925 0.000
Y2 0.459 0.043 10.584 0.000
Y3 0.875 0.016 52.471 0.000
Va -0.233 0.099 -2.355 0.018
p 0.998 0.0003 2923.435 0.000
ol 0.039 0.001 35.245 0.000
o? 2.699 0.100 26.906 0.000
ol 0.510 0.015 33.822 0.000
o? 0.600 0.038 15515 0.000

I T I T T I T I T I T I T I T I T I T I
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[Fig. 2] Estimated Real-Time Economic Index
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