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if t<t<t

! 0, otherwise , 0<i<T—P—-1
t—t, - tooo—t -

B(t) = ﬁ B (t) + %Bfﬂl(t) 2
itp U itp+1 T Lit1

2] (2) o) AL B-spline 7| A8 @ 22 014=0] gho] ZB,l

Wz, Bospline 71AFEE () tol tel] pA A ow BALM, () =

€ i, p, 283 toll k] F57F oFH (nonnegativity), (i) [t,¢,4 - 1) T2l

"413}"10301] obd (local support) 54& 7HA3 Aok &= 9ole] b, thate]
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=3
< de Boor (2001) o] & Yeht 2tk B-spline 71455

o] g3t
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T3 12 A7 AXA HE AL FHHY FARE AAE 7RA §7] w2l
(Messer, 1991; Simonoff, 1996) o12] F-olollA tiakeA Ae2 = JE HEAHS

712,

)
HHAMFFEIRE ol8st] X(1)E FHske WL Hastie and
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argmin, X()= 3 [o(t) - x())7+x [ [Lx(0)%at 3
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and Prescott, 1997) *%, Band Pass filter (Baxter and King, 1999) 5°] d2] AM&-
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T Silverman©] AAIg AZPARPTFE F H W 7Fsd o] dx Frtete
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(a9 oA 98 He E71dE A4 GDP AAES VEln, A48 log GDP
o] dA=gE Yehith, #7148 22 GDP AAES HE8sls Axoz yehd
GDPO] 9at =3HrE AuEd Z7WFo] vlma & vehd glen 53] 1975
HE 2012 Atolell S=73A7F 72 Al We] Al A7I-ARD 1980 F-Fdks,
1997 IMF 9171, 2008 589171 Tol 2 veht sith skARt 32713 2121
1975958 <F 1977704 28]a E713F vkl 2012 o] -] oF 2010d %
B 2012971 & H| 25 7ol o3k 34|71 Wl S
T A ag2Zrt HelE T = FHE
o YeRt gitt 4

2. NZHAgES F-4n

GDPe} 37 718 AF, A5 WAE, A71FBA o] dAEgFE 3
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RE AR AT 5 ek AL enan, o 4E Aigdse =
2afsE s APAZEF AR B9 A ARE Blaslel ek



Aaigol] 93k Fato] A} & A2 AwBo g 71Egel GDPe} et
TR A71ZdA7 Qe Alabs 7R E AT 9 Ed ogh At
5 F o] HEHEd JlojM Al Aate A oujgith o ® F
A AzPAg ) o3 FEE zhex] Beld A7 vlasie] A3 2 F
PSS gz HJESK] 2o}, wx|uto g GDP| Vet A7|HEA"A HH
7 Aol AZFEF Sl o8k drhg AlakE Fal e EA S AW ET 2 ¢
=4

AR E Balo] FHEE YAPHEE RMSEZF o9/ W3} st getet
£ Aol Fasit}y, YaPaFe] 23 RMSEZF 42 Azt 2 AL onjgit,

(£ 2 GDPS} A7158A43ke] RMSEe #et Fgdxjolty. (F 2)9] A
WA B E2g ARME adlE Fa 333 GDPe AVEgAste] AdAl
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ARG I ZA AL Bolel BRE W, AMHPISE EF &

=
g AL FARANA ERE 7SR AR HE ddE gten
7471

e & 4 Atk ok 19979 B IMF 9171 48 A 348 47w s
& ANFYAFE A RE FYAl Ae) WIRA 2 5 glov], 59
Te)E AP S ol2la Aol FelahAl vehgicy,
(E 3) GDP YAIZES M - HEo| Chet Z7IBex|el AR2D|
s = _ BAE BN B
. FOA ARYES | R RS e
.y | 20 A [ A A [ A
FEE lna sa 5w |09 59 39 | 48 59 39
AF AR AF | AR AR AF | AT AF A%
1976. 3/4 0 2 -11-0.38 0.13 0.8 |-0.63 0.17  0.85
1977. 4/4 -5 1 1-1.31 0.44 3.06 | -2.01 0.60 3.20
1980. 1/4 -3 0 71-3.00 100 7.00]|-3.78 137 7.98
1982. 4/4 -6 11 16 | -3.15 0.69 6.23 | -4.48 179 12.64
1984. 3/4 -2 b) 14 1-3.25 049 573 |-418 148 13.56
1986. 4/4 -3 0 16 1-3.338 0.24 510 | -3.48  0.65 12.22

1989. 1/4 -4 -1 12 | -3.51 -0.01 4.46 | -2.97 -0.18 9.11

1990. 3/4 -3 -1 6]-3.5 -0.18 4.04|-2.85 -0.55 6.70
1992. 3/4 -1 0 31-3.70 -0.41 3.48 | -2.96 -0.78  3.78
1995, 1/4 -4 0 31-3.85 -0.69 2.77 | -3.22 -0.75 1.68
1997. 4/4 -3 1 31-400 -1.00 200 |-3.13 -0.16 221
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A™ HAEAR | -2.13  0.88  6.88 | -3.03 -0.02  3.24 | -2.88  0.56  5.43
AR HEAA | -3.38 1L.63  6.25 | -2.95 -0.07 3.08 | -2.93  0.53  5.49
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AbG A kA = A b
GDP - zza= - Zgge
A7 - A e oY% N e oY% T
AR AR o (A Al e .
Az Az g
1976. 3/4 2 0. 00 0.13 2 0.25 0.38
1977. 4/4 4 0.00 0.39 5 0.88 1.18
1980. 1/4 0 0.00 0.66 2 2.00 2.03
1982. 4/4 2 -0. 31 0.57 1 1.69 2.38
1984. 3/4 1 -0. 51 0.22 2 1.49 2.39
1986. 4/4 0 -0.76 -0. 28 6 1.24 2.08
1989. 1/4 1 -1.01 -0. 39 12 0.99 1. 40
1990. 3/4 2 -1.18 -0. 27 9 0.82 0.91
1992. 3/4 0 -1.41 -0.23 16 0.59 0.50
1995. 1/4 -1 -1.69 -0.73 6 0.31 0.50
1997. 4/4 -1 -2.00 -1.44 0 0.00 0.57
1999. 4/4 -1 -1.81 -1.50 1 -0.19 0.32
2004, 2/4 -9 -1.40 -1.01 12 -0. 60 -0.96
2006. 2/4 -4 -1.21 -0.97 4 -0.79 -1.50
2008. 3/4 0 -1..00 -0. 84 -1 -1.00 -1.67
2010, 3/4 -1 -0. 43 -0. 44 -2 -0.43 -1.09
AR} -0.31 -0.92 -0.38 4,69 0.45 0.59
A AR -0.75 -0.92 -0. 36 5.63 0. 46 0.58
A HAA 0.13 -0.92 -0. 40 3.75 0.44 0.60
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Business Cycles and Electricity Generation

Seokjong Kim™ - In-Moo Kim™*

Abstract

This paper investigates whether electricity generation can be used as an
indicator of a business cycle. We apply three estimation methods of time
warping functions - dynamic, landmark, and Procrustes - to obtain precise
time lags between the business cycle and the electricity generation. To find the
appropriate method, we apply the three methods to estimate the time warping
function of the real GDP and the composite indicators of Korea. Results show
that inference with the landmark and the Procrustes methods is consistent with
the purpose of the composite indicators designed by the Statistics Korea. We
apply the same methods to estimate the time warping functions between the
real GDP, industrial production index and electricity generation. It is found
that the industrial production index and the electricity generation are both
coincident with the real GDP. We propose the electricity generation as an
immediate coincident indicator for the business cycle of Korea since there are
no time lags between making and announcing the indicator in case of the
electricity generation.
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