oQUx|ZAAT H18& HM2Z
Korean Energy Economic Review
Volume 18, Number 2, September 2019 : pp. 1~30

X|E 49§ TATIA $Q0IERY

OlA.IE** . -|-—1—O:‘***

S MHE EANIIAERE SHRIDE SSHEE 2008E 0l= HHEA

gt =RBJl= LRJIZE Qg J1AZ3WY A=

SANIAEQRE JHEE=0 HISHH JHAEH MO

= %*3217(1 UEO, HA =Re=0 OlLlet AHE M €S ALOIO
CH

o
=
o]}
2
ful
[z
©
0'0 |1LJ

HO OO

QSHLE, 23 KH=Z0| 2EXZ 2ol 2M0| 02 AMZ0ICH

2t
Ol
3Ch Ol3 XIOIE 1l M= AHE NS
g —
SXNE olZsH| 25t Yotoz AMASFR0| XdE =QUIER

2
ME

S0l 22 LIEHLCH S0l UHESE AHIARI HRAIRl 32

1A &2l ZHAZO JIAHSH [ME LB AUNSZ
[e]

MRS, E.‘—’—'.‘-NPJI’J 22 ZAJIA OAHl &H01 A=z |S& N0l
[=E}

Ol 2ZZ0 UV NG MAS=L0| ME D MHES NESEYE =2
INEIOl FAISICH AdY MAS=LUE2E FEZ W, MU= AUIHE
et o1 AggE=2 2 X017 Je A LIEHt 204, 2014-2017400
CHSH OI==2EoL 20, N9 MASF=QUERHE0| 8= MASF=LESH0
HISIH S5t AS=Z LIEHRLCH

F2 HO: MHE TADIAFR, JHAEEY, AZSHS SHERE, JI2:n
BHEZS=E FHEF: C22, C53, Q47

R RS GEkATA AAAGATL 08 AT A 4500 SlwA 2
SR 2479 AVE Sevor WA AU B 2ud da fole
R AFA o] AN A ¥ e

" gt g Al A AT AdATd (4R D wAIA A}, sungro@kogas.or.kr
g g AL A7 d A T4 A4, jhha@kogas.orkr

-1 -



[. A 2

T EAbARAE 2000 FWelF AbgeSe AAZ sl A
FaulFel A7 Z7hsb ek 20009 71F w%% W 26.0%
ok 20089 olF S8t FESUA 0136l
e A VG SANFE ST 384%E s}a }&’ivkl o) <l
DI04 o F BAZRAFE RS BFEES AGERLod AT HE
EARERR] FY %] Y ESaeld A eaE ol Falgrh
A9 BARATRS] A 2 BAE AeSgel Wkl AAGAe
£ Samto] Ardow ache Aoleh 71943t Awgel A% At
7 st wheh e ael sk RS W) 71E SAlslel
ol 7)) Ak ZAH R o) FolAs] ofFeh old] el EAIAE
Agshe AblAE T dde) dRE A8E 5 e Foludelsl Axdel

stel, 7P Sl et AR U S WAt AR o glrt,
AAAR

=

23] QAo 2 ditE avlae old@ A AAus) ol
A B % WA Sl gk = Al ees] ARy
A Q1gel] WetE A ey 3] 2008 747F A71) % A48
% 2ot FAG WEA B FAT 28 HES BolT gle], e
Ardol wlale] AARE o] Be Ao dA Aty o BE dE
Aolg wedsy] SlAME A% AR SeelZuse] Pashy, 3%
EARAS ARt 9 ARE AT A ] FeelSege 75
37 of2 ¢ ARoleld

D) BAZERE} ARk ol pooke 2 39 38 ARE Fa AAh A,

2) ARG T b8 Sl iR AR 8-S i Ei o] (2015)9] 27el| A=
ol



B ATE old AP A 438 EAkARL HRE fac) S

wegstr] S8l AR EAVRER0l] Ao Euge aeste o] 2

& ATE AYE EATRERLL FE ANl 225 9, 53] ol

A ehanlggel B4 Aodel BFHe] Gl S wesH, Y Aelg

2% 3 g g % glrhs AZdA 2
]

3 A e
24 o1, Tharel 39 ARRRIRA Sl 4 A, FeAe] sl
e Aol ulste] EE we A N

Aol 7 Wi, throR A7

x5 3l

P38 BAPRESS ARE FREATAGE} A D A, AR
A9 A EA Aol o AnE ATDe BRR, A%

%
x| ehe]| e gakae]s) A fenEE 05% Folth AR A, A
o) 8, EAl, FEQl, AR3tEl u|FE, 1AEE, vAEE, 2RES, 7EHES 10
A gFer FRIAL Az AREYE 2HES 7RAoR qETRe] AAR R
o] Folz|A] W Ao FukElch AdE 200637 20072 ebA 2] San]|Fo)
77k 26.0%, 246%= AR dFelA /M H& 2REE 7|15k AR 2008+l
11.3%2 e8] Fo] F7bstea 200930l 7.6%7H4] stEksldrt. 7]elAlz 4nlko]
7B E=rhe AL 2 7 B0 s o] FoiRA] derhe S onlE)
2~3d Afolof| H|Fo]| 99} o] FAF] HATHE AL EFAAN LAsA] e A
Z231A g}

<L,

R

4

o



o=
OCHAL
L5
B 2
o =Lt
= =2
© g

A A3k

of

& BHAE BAVIAE HlER oA F20] SHo] AeEE Erks
S AAskorh Bernstein and Griffin(2005)2 1977-200419] ¥ #1825
43l M-S AF¥asa, AE AY¥ae, 7S BAVRETR9] 7H
HAS FAsG AT A7) Al euA e AR A ] Al s
fel7b sle Ao vehgdar, 58] 74 Ayae ARt Ae] A=
apol 7t & Aoz vehyrh Ay 23S EUlE Bernstein and Griffins
< oL 2] F-(Department of Energy)7} ol A &80 &3} o4 A atehe]
Bk opufz} A qekelel w3t M FUFEE AE A”bEleleh L 9] AFE=
Maddala et al. (1997), Paul et al.(2009), Fell et al.(2010), Alberini et al.(2011)9]
Al 7HAREA] FAAE AARes, 53] Cho et al.(2015)= 3253
(spatial panel modeD)& o]-§-3te] AH492] 7HAREAS &l A 2.9
Wste] 23k AAA] HATHAI AF A Hqe] oSt JF W= 74

S skl

AU )
~

Wi

d



X9E MRME 2 EAZIA AH|ZH2017E 71F)

P e e e B IR I i B R R i e = R
12/004261170605948900m
Il S — — — =
JlE i
™~ -
=" =
H
K
<l =
NLSSZBEESRFISCEBEERS S &
an.w.._.__.mo_ﬁ|V 32%11& - 8 FEPSE %y
_mo — — o0
q48

o

o mao s Hmio o T T TI0N QA —D
ME%ZOOrOOO%OlOO%O%Olom
.Mv_._|( —
& ke

I
A
=
oF

HERE2839228382328588228
@MOIE 8K B T BAIDHEEx VL
— — o o — (p} — [op)
H_m — — [aN] Nej
48

o
3r N iNe N L
K mo of T R o ae T T W T

Z3: A o)1) 2 EA el B(KESIS)

T

:,11:]_

s
-

A
T

=] ;q}

o

%

o] E4ol

=|

=

[e)
H,

o

AL, o2

==
T

I 2014~2017 7)7ke] of

K

)2 Tl A Adew Rl ApE A

A R7] ¢

o7 5l A FellA 7 =ZA
%

2o 444



o

Ak 34l AT,
e, 5

=
=

7

2

2]
=l

LM, o5 T3 AAAL

I Rk 28l BEAREFL e
o] o2

[©)

-

=

=
[e}

<=

o
oF w¥ T o

Al A 8sict

op fir T W o Mo o o o o ~
qm,ﬁ_vs‘__siﬂ%g_.otaluﬂah <
. o —_—— - N O ;
A R A
TR ERTY g D ome 3
Ho w B ® X W -2 e
S o ERT I a: SRR U o4
Wow o N Py TS g
= T B N N~ S T~ s
7thAToL_.__uﬂﬂ‘zXTmumo, Mo
O g ¢ wp ™ Yy
Vﬂnlfﬂﬂﬂ&i. ~ H
TOE oo o BN FomoMw T
Mo fal - ) _—
JWL,_lﬂ_o%zt‘%aﬂﬂS;ouoﬁﬂrx K3
ey ﬁTv ~ A1) = MMO AT . K JI
VllyﬂLviMEHL o B
TaT AR Ed e s
paE i ATETE
S e W I BN S
=H BN D P £ =
— T m e T TR of
2T W X W oo ® O %,ﬁ S
= of B R B o ) Eowow K
S ~ = X9 — M B
(AT]E_EH7£UW%OLU%PV
e L M T ol =
SrzeadcTes px
CRT W o D oo
o W _ I
S S Dol . KN zn W
SEIETIT 2 B o
T4 e GO G OE -
W R T R T B U =
s \.ﬂVpoMﬂOL;ouw/LuﬁTl
JIJ._IZ‘I‘mﬂE.#o‘l TO jo
5 38 0 ﬁ.ﬁ._AoﬁATUEH
o BOW RN M we m X m RR )
oo M oAr G M o o W oo do T W
o g T W OE N NT NT O

Chang et al. (2016)3 frAlelAl A- 3} =27k~ A4S 7]

W E5AG2} 7]



of gt E-Aex Chang

AAE] A3 BATLARRE] AACE QIR HARAS

[e]

=

3

e

g

A7

o

¥(ARDL) %3
& FAser) 7]t PES BAlske] Chang

et al. (2014)9] 7|=&3} AR8-3lsich

AH1 3] F A AR

-9 5 (2018)=

=] O
HhA g

= 78l wlste A

o 4] Chang et al. (2014)°] A

].
A

A

=

% Z7pl e

, & ATt a9
AFdAdo] Arastar, 78 fellA AB eiAdAE

of| A] o] A E(2017)
A

29
&
_]

2~
TR

Aol
Axo] =] sk, Azl ot

2 EA7FA

of

X_l
=)

3|

il

2~
T

3ol
el A

A
g Ase

=2

=9

i

]2

o

O

|

A o]

A
.

[e)
| Y
]
v

74

o1},
Ae} Al

R

A=
AA 2l ii)7]emst i) AA

=
L.

=
T

s 1)
ot} 7]

7] 9
7

]_

9

=

=

=
FoHE FAsPA AHgalsich

o Aol Wstrp A7) o
2
5|

A
T
[e;

)
]

A7k e

2=
Iz

gis

PN
T

7



Yy, = a+dos, + Bz, +yp, + & (1)

9 AellA gy FFLEINL A7 D S AR E e
A,z AS Rl FAE By 7 Tk A E ek 7F
2R H 85 - o] R(Q2018)7F AARE ALz, AR e o] Fel

[e]
AN pe BARAF RS VAE AAAE AACE e A AS

et s, = 71289 ek w3k MDA 7| 2EdE Al BE
_]

)
Zt W= S A9 gE 249k

AZHHEAIGE 7| EA 02 A7t wel A A3 Wslsle HegE R
7Vt ar, Felo| ZdxE Z(Fourier Flexible Form: FFF)S o]&3te] 34

staleh. FAH oz AZMHEAS 8, =60t/ T)E FEL N T2k A3kl

gk = mysista, ofee] FEld FHAE EF& 58 vAE dE
R ia=
p , q
Bog (r)=0,+ 297:7’1 ++ Z(9p+ 2i— 150+ 2(i+1)>7ri (r) 2)
i=1 i=1
Al (1) FAHLS Chang et al. (0143 w72 A 339
(Canonical Cointegrating Regression) ®3-3 ARg-slgic} AE34 1357 nde
Wyl 7HkS & 2o W WSks B Auuge} eAsks AT
o7 Zdlo] HRE v HiAFgHoR FAsE AS wHEss daA
Hol & AAN FTof M, S3Epet A g AAAIAL
AERES o] 83t W3shy]o W A FHERYY FAdsk Ar|H FAHE

T2 9% (asymptotic



oliz] oo} 7|20 HAHIAE A er w§sslr] 913 Chang e
al.(2014)S 7)2&ate] ANES Akt 7)ead s, = R Eds
fi(s) ok 71 M3k g(s)9] 71 soll o}ehe] el AojHr).

=

71 WA REE dehd Aew JigHqew el

3 71< [0, 1] 73] A= Aqtdteidict. 3] o Aol 7]
gl e Al duAege] WEkE mysely] fs) o Hdv), o
oA 71s ALskdeh ol mbs| 7|2ide =AZRAFR] AEA
HE2 7125l A Rk s o 72t iAshs leR

2 olch, JleRrTE W Ad, Ha /1L wE x@ew 9lon, o
alk

Sh RIS
Z|2aks e AT meba 7] 2Rk

3o g o] grAs= 3
AT g ol7lel & 71Re] mATEASRd A e 4F%S AR b2 =
A 5 oleh =3 BATEae] )L A7 vdEA B vEsE

7] -3 =4S Chang et al.(2014)3} wh71A & olel A (4)¢] FFF
3 aEsigdch AP AR} o] A (HE FAE] Hste] st
Az} Ak ghe] odubsl AL E el s 2 p o} ¢F Apzlez AR

4) A @elA p, g= A HER ZA =

-9 .



g(s)= Zp] Zq] [a);c08(2ms ) + ay;8in (2ms) | (4)
AL @E A Qe A83HH ool 2AE s F stk
lg)ozla:,t—&- Z [y @15+ gy ]+ &1y (5)
1714

Ty = /s7ff (s)ds, Ty = /COS(27rjs)ft (s)ds, Ty = /Sin(?sz)ft (s)ds

2 A, o, b FHAE dehich 2SR FHE 4 6)F

(el Hsiste] ok Aget A FA4Z $ 9o}, £ o Chang et
al. <2014>4 Wl meb 2 ©A FARE ARtk 1 WAl A GF
AL (Dol izt HaAFHS o83t A 5)9] AlsE FA% 2 A=
A 5)e T FHE a5 5,5 24 (Dl HeE HEste] 34
TRHE FAI

3. 7REARIAT

20008 Fb o)A TAIASSE AEZTle] W ohigl 27} FAS
Hol7]e] B Ao EAEAFR0 FAE GDPE 53 Ry sriEg,
2004; ZQlF- <], 2011). sAIRF 20084 ©]F {7} A71E A AR]S
F80] F453 VIR Qe GDPoF Akl4 T ka8 Sxdde] Felsh

ok

>

e o). ol Eale ZheARiAe de E=ddske] Al Thaege

- 10 -



FAE m@selsich Tkl ee ARy FpAR ARlE ks aelE
o AojEnt S EAIZRE AR 99%o) o] Alzgdel o] &-F 7]l
Azxs F7PEke sl Al ot A 1 R AE
Ttageeld B 3aE Ak, 1319 ol H e B3 AR AAR
FEsH ARS8 ARSI AR P AlRe IEd R
7R el Y o] FH S o83 U Alsw WIRIth vhA|R
O ZpRARIA e 2T ARS TtediiEe 9 AxY PR
vhrolA At (29 2]9] TRl S AR, FT 543] Wdlshe

Y BATNAFR9] 2AE A ekl AL 2 4 Sk

(33 2] JtAaMY X F0|

HE
130 - 1,000
7tA AR 4(FHF)
120 | MABEATFAFR(LF) - 900
- 800
110 -
- 700
100
o
S - 600
é 90 -
a -~ 500
™~
80 -
- 400
70 + - 300
60 T T T T T T T T T T 200

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

- 11 -



DY g BATNARLE EAVLAYI BRAEE ol ek FEA
]

£ o
7 A AE mAVEE aHEE abEke] dE mAbASRE A
dtsich AR 7HAS A dlE =AZRRAL 7PAE ARSeskelon, W
Hfreb LPG 7142 Aleluls| ERdelA Algetes AfAt &
shodet. L 9] AlzbE 71 7R AR E olgsldl e, ¥ W
=23 SAE ol &3kt

(23 312 2000~201742] oA AH4l& E=AP7kag85 AR el 7
olct Al HEAL ort ZA Waldd 20097} 201398 Rk 20094
7HPE B Ao o7t ik e shlgk ZEAlE Bole e &
olth ARk 2009 o] 3R 201397 E $80F FA3 Zelel, o
FagAls Bolch o] 22 FAR FoMshe rlEdes
foleb gA7] 712l ofshAl Assitt. 2009~2013+ ]
A5e BAZEs AR dEA FHoR EATRE 7hAe] A Rl vlste]
3 e A1l oot mieA Srskdnt olell Hisl 2013~20164-2
AL sleto A7k 7pAZAY o] Wolx| = Akl A oin] 2315k
A7) 7|27 At AklS oot Sakaisic

TR 2 AR tha Aolsl vieldeh 20094 2013714

At AET2is 656% S7Fskch & 712t R8s 1042% STt

P

o -1>

ol 2
o, Fl r
e

b %
o =
N =
S

N rlr
>« o

5) http://www.cyberpetro.or.kr

- 12 -



stdar, vhyew A sl et A 923%2 70.1% F7hekdch

olel mbal Az WBH 247 31.3%, 416%9] 87F S7kste] A=

FREHER 2 2gd Bl o] 22 ol T, AW, sl
[e)

Wt AfSErA sk ool AR A6l e faust 2 4
!

[ 3] X[gdE MR A|7IA £=QF0[(2000~2017)

300 -

250 -
4 E 2(31.3%)

200 - SEHH(29.3%)

150 |
=H3(16.7%)
o2 A (12.5%)
5 = (10.2%)

100 -

50

0002
T00Z
2002
002
00T
SOOZ_
900Z4
£00¢
800¢
600C
0102
1102
F4 1T
€102
VIOZ_
5102
9102
L10C

Ao Akl goae] 98 RS Asins] s (23 4 A Al
508 Uehlch Aol 4914509 FAE ARAARIASE
aksi7]ell Zk=Abd AR @7 veblich Adubg e s Alelg-

PRSI mREA R SaskA e AAdAdE Heolx sl ﬁ%i‘r"&, E

HqE 5o T8 AYelM =k adtadE

%Ei AHEE7 Ol 4GS EAVRAFSRE VMRt vRAR 97
L5of IS vk} BE AHALY =)= 7Ll vlEe] Y& FFolth

fines

- 13 -



120

15

10

Consumption in logs

105

100

JANO6 JANOS JAN1D JANT2 JAN# JAN® JAN JAN2O

15

10

Consumption in logs

105

100

Date

(2007-1 ~ 201

— oA

Al e FobAR 9 Al gae] FASh SR A% %

i o o A (o}
EOHEF 2 FFAME X AAISE
SHH 42 X IF2MAXI% (2007-1 ~ 2018-6)
180/ eee gt 2 2(5 5) N —otesgRaes) [ HO
o 125
5 /
L f"r\/mhw A=
o £ w0 {J f’& J \ \*Mf o
= c J i / \ 2
I 2 s 1 ?"" / \ w
o "& - \_l / o
o € . o
N 2 1o | N
c
80 5 80
O 15 §
60 100 60
JANOS JANOS JANTO JANT2 JAN# JAN® JAN1S JAN2O
Date
8-6) SHW 20 U HLAT4 (20071 ~ 2018-6)
(25) WO 10/ ewedp 2 2(5) —otragRs(es) [ HO
o s /
20 o /N 0
\
o £ w0 o
S /ot A\ S
I '.§ 15 i f ’L\J \'\/\f‘ 2 /\ o &L
° 5" i AN R
o € I 7 o
8 3w b N «
2 Nw
80 S Y 80
O 15
60 100 60
JANOS JANOS JANTO JANT2 JAN# JAN® JAN1S JAN2O

JANO6 JANOS JAN10 JANT2 JAN# JAN® JAN JAN2O

SUR 22 ¥ IIZMYTI4 (2007-1

Date

~ 2018-6)

BO e b R(22) —otzagnia(es) WO
g 125
kel 20
£ 20 N\
c / N
o ~ \
= 15 e ~ 100
gy AnSAARRS
S 1 80
o) F
O 05 'yi A{WKMI
100 60
JANOS JANOB JANTO JANT2 JAN# JAN® JANB JAN2O
Date
6) A8 =A7ERS] A AR =

=100

2010

Date

, o] (2015)el AFAIE] A A o] it



t LPG

pus

Q
HHE ]l L7k 7t

_‘1

V3

s AR A

PN
T

A7}~

w2} 87k 348 walsiale 20009 2l A Al T2 WA g9t

A9 et 20134 o]

I [23] 5]oll Z=A]7F2ol o

3

& B 5 9k ole BAZR: A

Al

7

LPGS} AA3k7] Asslsich olo] A7k

1127] 4]

e A o] 718 I ANtk AurhA)

Foll =

o
T

olsh A1
R HERE R

=
T

Holf7h wE
A7

=

=

A4 9 A

of
ﬁo

gt} LPGE]

=0
=

1%

[
o
1r1_

Hlo

e

el

o
T

| S7F A2ro= w7k ] LPG B]Eke]

21 0

ol
7, SRRleE BAks AV set St LG wlstel

7Fe mbedste] =l LPG 7HA o] A= AR, EAZFA 7FA 2 4~57)

LA71E vked i), o] 2

] "olx]=

)

_

A7V AR

= A

M
%T
=l
Njo
e

H

AL w2014
olc}. kAW 2016

2|ct. A7t

LS

|

Hel

Kikis

A=

Eay

)

G YUg Thbgos

A d s ey

o

T

<
T

- 15 -

I

o] §Akstel A1 g SamlFe] 2

1] o

FAAT ] A 7|2 4 A3 [ 6ol Al S

:
ol A Al 7]

3

=S

ol 7} 7| oA 1% W3} A EA7b~

Ao % EATkAGas} 7)ol o

v edseh ol



[O3 5] MU ZAI7tARL LPG &ti7Hd F0|: SEHH 7|1&E

LPG Y| &2 &8 SAIDIA S ACHIHA

1249 18 — "184 98
140 120
110
130
100
o 120 S0
=1
I
Ar 110 80
™ 70
<
5 100 60
=
1H 90 50
40
80
30
eee oFCH O — S Hiol &2
70 CH 2t Rell F 20
2013 2014 2015 2016 2017 2018 2019
OSSIA =
[33 6] 7|2u3SE+ FHEn
== s&d
07 o7
06 [
05 05
04 04
5 08 5 08
e 02 e 02
s s
p oo p o1
O o0 O oo
n n
s =01 s =01
€ _o2 € —02
—03 -03
—04 —04
—05 -05
—06 —06
-0 -5 0 5 0 3 20 25 30 s -0 -5 0 5 0 5 20 25

Temperature Temperature

- 16 -

Dubai Qil Price($/88BL)



4 HHETR ZHAL AR A=A
R o Mg o F=ME o Mg
ADF Test
=4 -2.561 -1.504 -1.504 -2.241 -2.741 -2.937
T4 -2.223 -1.557 -1.879 -1.802 -2.761 -2.920
o7 -2474 -1.498 -1.680 -2.669 -3.013° -2.938
34 -1.557 -1.617 -2.691 -2.485 -2.747 -2.898
4 -1.732 -1.460 -1.924 -1.193 -2.790 -2.930
KPSS Test
=4 2081 0.353™ 1.836™ 1.012™ 0.775" 0.293™
! 1.874™ 0.884™ 1.130™ 1.093™ 0.696* 0.288™
7 2.550™ 0.944™ 1.200™ 1.195™ 0.799* 0.307"
34 2.683" 0.635" 1.867" 1127 0.686" 0.302"
oA ol 3.231" 0.604™ 2.339™ 1.165™ 0.638" 0.296™
T ADF A4 whelo] ZHZ"PEF %'1 7P Zhar, KPSS A9 72 EP"EL
o] EAlsHA dethe Aelth BE W 2as F8ke] AAS A, At
& 3T A, AR AT ARl Sl A DA
AAL =, s A7 5%, 1%, A iﬂlﬂ ° % freolghe vehiict

<E 3> A (DY BAES e o
717k 2007914 20189 647kAe] AW k7 ]
WAM oL LPG Adi7HAE arefsisich. 744 o2 WAM ok LPG Sef =)
vl 183 7T 7S ARSIk AAdRE A7) F dsE
a1 AL AR AAAdgrt WElellr] giolch [1Y

7) (2% 7] A Bojer ARE bl A A KESIS)lA A
ol g3fe] A4stsir

o

she oA WA

17 -



[e]
T
190
8

A
vrebi
el A HAX -

2014

=

=2

-
R

el

H anlEko] AR

<
-

2010

==

[}

BN S HF
2008

2006

Ao A bandwidthe} 72

2004

=
T

2002

AR 2013 o]

o

2000

EEET R ENE
oz uug

ek
8

Hz

3

O~
T

R

7]

X

L

L

el
=

Pahe 7

o =
[)

[ 7] M= 52 ZAITL

AZY2E £A7I 2 208 AHE(0- 1)

~—_

2000 2002 2004 2006 2008 2010 2012 2014 2016

AZAl A Ak

HTOE
14000
12,000
10,000
8000
6000
4000
2000

alepe] AAR Aol A A )20}

B4 A7 WAA

Fhom] o

0

NG

1

2] (bias)
A ol A

il

D2

71717
AR 718t

ks

8|

H %

7]2A

1
R

o:

AE ek theo®

7HAREAL 007

=
=

T

=

AE Belth

}

SL
Ris

-
- 18 -

4%
-0.389% 71 =ZA

L=

T
A

JH6] -0,

78

=

solgh oz vepge) 7}
5

o] -0.177,

]

= Y

B

el

SEER



e ZEd =3 Ciz=
He FHX  tvalue | FIA  tvalue | FIHA Fvalue
R -0.374 -0.623 | -0.451 -0938 | -0.416 -0513
7] &35} 0998 38935 | 0953" 14555 | 0972° 16628
A7 HA -0070"  -2646 | -0.389" 5223 | -0.064 -1.5%
0, 0.293" 2318 | 0.764" 8732 | 0438 263
0,:t/T 0087 20583 | 0107° 11348 | 0115% 16292
52: cos(2r ¢/ T) | -0015" 7094 | -0015"  -2829 | -0.025" -4.109
04 sin(2rt/T) | 0001 0748 | -0006  -1517 | 0007 1923
RMSE 0.029 0.078 0.041
Adj R? 0.973 0.935 0.959
X SHH S
M A tvalue | FHA t-value
23} -0.559 -1.187 | -1489 -1.504
753} 09727 25404 | 0930 15257
A7 A -0133°  -3.148 | -0177"  -33%
0, 0.986™ 9617 | 0961 4321
0,4/ T 004" 12777 | 00%” 8130
f,: cos(2rt/T) | 0006 1536 | -0007  -1135
04 sin(2mt/T) | -0007" 2055 | -0.006 -1574
RMSE 0.048 0.056
Adj R* 0971 0.948

T - TVC: A7PH%EA4*(Time-Varying Coefficient)
- RMSE: Root Mean Squared Error
- Adj R*: 2A® ARAS
- s Z2E FORE 5%, 1%91M BAR R Folghs ek

FEARYS FA4710 vt AAREY 392 felye

2 =
B g b 3 (2019)9F frAkgE Atz wbEs - wkdEE AgskaklEs



[e]
T

J

-0.7917F - 01622 A|3le] 4

bl o}

1
3

o] The g%l vl

ze)
T
w
G

sfaeize] 7}
stete.

N
Njo

o)

N

1
=

<

A7k ert S7h

% ohel,

HH

o] &

=

A glch. el 27
3} o

o

-

=

=2

Al

A Aol
of2o] v} Aol Hlato] E7heF o]

=
T

T

evie]

7

NG

| Park and Hahn(1999)2]

9]

13271

)\E]—jj

\=]

A%
e

L
3

R

L

A BEeA pot g

3T

=2

2] ]|

Aol A sealA 71748 o] slek ol7lel et ALl o)

et al. (2014)2] 4.34 ¢l A A= o] )t}

v TVC Test7} 7|12 gi A vt

HEAST} 5 0ol2}

7Pl g SARE dehdith “TVC Test= Al

3T

A7
g F

L

AEATE e 87 37

- 20 -

)

i

yS|
=

olaL, sz}

RN

4>l YebAr}. ‘Comparison Test
E

o] ¥
W R “FC Test"=

A
ar

A A8} ™, ‘Comparison Test'?} ‘FC Test'+ 7]124= 3L, “TVC test'+ 7]2= A

TVC test® 745 A

<



[32 8] XY £29| AIZHHSAS FH
SHd, 33, s >3, 0EA
W—sga —zza —%ava l 054 —sca —pz@ h l
052
106 050
100 / o
095 044
042
090 040
085 8j§
0.80 / gg: /——/
075 030
0.28
070 0.26
2006 2008 2010 2012 204 2016 2018 2020 2006 2008 2010 2012 204 2016 2018
Date Date
(HE 4) NZHHSAI+= MEY AH
Comparison Test TVC Test FC Test
28 Test Critical Test Critical Test Critical
value value value value value value
F=4 13,4682 731 8.7 9.49 2,261.7 9.49
a4 5,333.4 7381 8.0 9.49 487.0 9.49
AT 5,096.2 7381 46 9.49 19713 9.49
=744 29575 7.81 7.7 949 4741 9.49
Al 6,318.6 7381 12.8 9.49 119.0 9.49
== ST
V. d59g %7}
1. dI5A" AA
Aol gl gseclEnge] f448 Avns] 93 A3 Aese
o%eyst o3ee wlasldrh dZHurke slRdeR el
of sample forecast) 7% AFE3} L, o277k 12704 E AA . 23



FA7IZ ] wWE S #HE wWAEy] Ss A5t 71z 2014,
2015, 2016, 201745 ef3lgict. oS 717 B3 71702 oS |7t
old AERHE ARESlTh w3 Al(DelA Tt A R AeE AP E
o2 MAAsI7lel el 'S Flol FHME FE 3l ofulel 7ol

1 Zaheiel.

2k A
Brer = 9k0+0k1(1+ )+6L2(1+ ) E(okﬁ2f+1>91f,2(7'+1))77'(7)7t:LQ» sh.

i=1

LAy o] 52 Chang et al (2014)°] W& o]-8-8to] offje} o]

4 EAtaeel] AAAE aHste] Ar]sFEe] iedl pe 128
AARsiel). &y Hrle 7R o w w o] ake-S AREsith ot
S-S AHstaL, o] & obefje} o] A F L AHMAPE)S S &3 7t
o545 vlaskoict
1 ¢ eXp(?;TH)
MAPE= — Y] | —F———+5—1|x100
h /=4 ] exp(yr.)

ANA Gros yrs e A7 THi7]9] 215 AR olZAsh AAAE v
Sk, his ol 27170 jnlahe ob dwralse] 127192 ekl

-2 -



e

N
B
T
A

EE

Halth 20153

oAlA o] At

2 2007L:] o

5 pefste] 800

Ao ot A

= Aol 2akgo] MR ARlEe] A Ao

=

o
<)

A
o]
H
2017 7522 31.3%

E3

s}t
b

%}

=R

R

3t
FE

S|
e

2] o ol 4
8 H]
2 SHiA gl A ot P W2 Aol

L5

= [23 3lelA
- 23 -

A

=

[e)

=

Q%

-

yl 74

-

R

5}

3
2%v]

1

W 2011 ~201405 A9

A

1ol )

)

I+
PA

Foz ¥yl 77

2Fgo] 45%¢

20160l = =]
=

Wz 201740l

=7}

%



(& 5) X|9E dE=2d o=

a

=gy} Zut

20148 A ELxHE(%)

. e SEEE
‘ es | Ml | ed  =ud  nEd  s8A  oud
14 -0.8 -02 45 =37 -16 1.1 -25
24 -04 1.8 21 4.0 3.3 2.7 -04
34 4.3 11 1.6 39 2.8 6.2 2.1
49 59 52 -0.2 12.1 12 6.7 11
54 4.0 1.9 2.2 1.8 0.5 56 -34
64 44 34 -05 138 04 4.3 -54
74 2.8 -34 -6.6 4.0 1.2 -14.1 -84
84 59 2.3 32 34 124 -8.8 1.6
94 6.4 05 21 7.1 3.0 -134 -58
104 2.5 2.1 49 74 71 -13.1 -3.3
114 8.1 2.9 0.9 156 9.3 -12.6 -8.8
124 9.2 2.6 39 86 138 -10.7 -8.3
YA oAE 45 2.3 2.7 7.1 4.7 8.3 4.2

2158 oIE2A1E(%)

o (e} S
e S [ [ = oed o o
1« 1.6 5.7 8.2 .7 2.0 86 -6.6
24 -14 0.5 3.7 -0.9 -1.0 0.2 =30
34 6.6 0.7 3.3 0.8 1.2 0.0 6.8
44 9.8 0.7 2.3 1.0 15 -6.4 58
54 6.9 2.2 5.3 2.0 31 -6.1 6.4
64 16.0 5.2 2.8 86 6.6 1.7 6.6
74 164 37 0.8 31 80 7.1 35
84 95 116 4.3 21.8 14.8 6.7 10.2
94 9.1 9.3 0.1 21.5 10.0 9.8 29
104 55 10.6 46 184 14.7 119 2.5
114 8.3 6.4 29 155 9.8 1.0 -2.0
124 11.1 5.1 7.7 1.0 176 0.3 09
S i 85 5.1 3.8 85 75 5.0 48

- 24 -



(Z 5) X9 OS2 oSBT} Ba-AL
216 OESRE%)
. a= SEEE
‘ 28 | o | 4d  sgd  Ugd  zsd  sod
14 -19 0.8 2.0 5.0 1.6 =37 2.0
24 -31 -1.3 1.1 21 -0.6 -6.3 -2.1
34 -04 -4.8 -09 1.3 -0.5 -8.0 -1.3
44 -04 -5.3 1.0 -12.0 0.6 -8.0 0.0
54 22 -1.1 1.2 0.2 25 -5.7 -2.1
64 85 0.2 15 2.3 1.8 -3.3 2.7
74 112 1.6 0.6 6.6 05 -0.8 48
84 -0.1 54 1.3 154 6.4 1.7 5.8
94 8.8 52 0.8 115 2.2 58 1.6
104 1.2 4.2 0.0 47 8.0 6.5 24
114 5.0 4.3 0.2 12.3 -1.3 3.8 24
129 5.0 3.3 35 1.7 3.8 45 39
B s 4.0 31 12 6.8 25 48 26
IEELE)
. d= SECE
e 28 | ol | sEed  sgd  ozd  smd sod
14 -4.3 -2.6 -1.0 -2.3 -2.8 -4.2 -5.2
24 =37 -5.0 0.7 -85 -51 -6.9 -59
34 -12 -35 -05 -44 -0.3 6.8 1.8
49 -8.3 =15 -0.5 -157 -3.8 7.0 2.0
54 -2.8 -3.0 1.6 -5.2 -29 -54 5.0
64 2.8 -1.7 -1.7 3.0 -3.5 -4.6 1.0
74 5.7 -1.7 -1.3 33 -25 5.5 -24
84 0.0 1.5 -14 111 0.9 -25 1.7
94 -02 2.0 -01 -15 -1.6 -4.4 0.9
104 2.6 2.3 44 -0.8 9.2 06 36
114 -29 -34 -14 74 3.2 41 0.1
12¢ 32 26 43 -1.7 117 2.3 82
B A 31 31 1.6 54 4.0 45 32

- 25 -



7% BHAAE Aohd oldie] EAlsH: At F% 95F A4 A}

°¥

43l ZARoE AAdE MERoR &3t olE ksl W]
A& SHA dlcte A3 A TE 324 22 Marcellino et al.

(2003)-& $-2x ]Oﬂg] T8 A7 x]a s o:]]z_o]]/q Tr;x]Oﬂ z«.akudTg A8

Fretthe s E‘ﬁr/‘r o] 22 734"1] ‘HfﬂW XV}**: ‘——‘.L7Pj§i 7@%1 E
ZAAA Aol Aelslr] wiitel MM w7ke] SAE e et Slvke

< 73k} Zellner and Tobias(2000) %= 7 AA4AE AvdellA AW =7}
zo] 3 2ol nlste] 3 5HE Haltke AdE At
3k Ruth(2008) Marcellino et al.(2003)¢] W& FAste], §Ao] fAlgt
=7 IF2RE ARt dSste Aol N 7P AwtEc oS53
Stk AdE Bolvh AR AR ofye) oufx]a g o] akskekA
S Ao E 2] e 1%" ZaAde] Al7|= et Auffhammer
and Steinhauser(2007)& v1=+ A CO, vjE=kol] tigt |53 S FAA7]7]
Qg whew T(State ) HHE‘* o} & ]% kel WAL vls A HlolHE

¥

A ke

[o=

)
N

oft

g 04]%‘%301 o]
and Carson(2008 =

EAE Hhedste] % l Est odS5Hs FHAFE You013)= F=12] ol
Uzl &H] 5SSl A A 7 o]AAE aEsle] oS HAls
Ak, Sl AFR JHRQIINE AR FFLE AGHER TR &
A7k Qo5 RS A AR AT A SERe 01%
A1q oS elA] A HRFHo] FpQ wFH| H]ste] o|FHo|

Bl

~ —

St

mlo

- 26 -



ZEl

[e]

Jo] A
LI__

o;
=3

(5}
Z

o &1

o]
12

‘0
" A

&

=
=

13

©2 veh}, A

A

7F FAR

V.

[

19 AeE melals] Slal A Aglgsacl

s

A AL A
7b A3, BodFelA T

-

R

oA
Arkzs o avl

H

AT AVEE =A7REsLe o

s
a-

o}

)

Ql
=

(20194 9& 26

sl

=]

), AIXH

Ql
=

- 27 -

e} 247}

pus

Yo}
32), £%2(2019 82l 30

A A}
)|

2
=

[e]
=)

A&

pi

(20194 4

o
=

s

o

RN

d|

X
=

)
=



L

il
rak

©

bl

©)

I o
-
[
«
]
N
Jot
\o}
S
—_
-
B
—_
8
N
o)

A 23, 2018, pp. 287-313.

uhEg cAohy] Azt faw, =7 g Al 2004,

Bbd 3. ubd s g SAS gt BAEA ol 3, TuRAAAT

gk algle EAVRA o] A AR3EiEs FAlow»

FEAAA | 274, 13, 2019, pp. 1-25.

o|AR, AN A FodEFRYs 53 A EATIAFaAEe o5
g, T2 - SAA AT, Al 261 43, 2017, pp. 519-547.

[¢]
AgSol R, B BAZk: SRS EY 2018 WA AR A,

Alberini, A., Gans,W., Velez-Lopez, D., 2011. Residential consumption of gas and
electricity in the U.S.: the role of prices and income. Energy Economics. 33, pp. 870 - 881.

Aufthammer, M., and Carson, R. T., Forecasting the path of China's CO2 emissions
using province-level information. Jourmal of Environmental Economics and
Management, 55(3), 2008, pp. 229-247.

Aufthammer, M., and Steinhauser, R., The future trajectory of us co2 emissions: The role
of state vs. aggregate information. Journal of Regional Science, 47(1), 2007, pp. 47-61.

Bernstein, MA., Griffin, J., 2005. Regional differences in price-elasticity of demand for
energy. The Rand Corporation Technical Report. A national laboratory of the U.S.

- 28 -



Department of Energy Office of Energy Efficiency & Renewable Energy.

Chang, Y., C. S. Kim, J. I. Miller, J. Y. Park and S. Park, "Time-varying Long-run
Income and Output Elasticities of Electricity Demand with an Application to Korea,
Energy Economics, Vol 46, 2014, pp. 334~347.

Chang, Y., C. S. Kim, J. I. Miller, J. Y. Park and S. Park, "A New Approach to
Modeling the Effects of Temperature Fluctuations on Monthly Electricity Demand,"
Energy Economics, Vol 60, 2016, pp. 206~216.

Cho, S. H, T. Kim, H Kim, K Park, and R K. Roberts, "Regionally-varying and
regionally-uniform electricity pricing policies compared across four usage categories",
Energy Economics, Vol 49, 2015, pp. 182-191.

Fell, H, Li, S, Paul, A, 2010. A new look at residential electricity demand using
household expenditure data. RFF DP 10 - .57.

Maddala, G. S., R. P. Trost, H. Li, and F. Joutz, "Estimation of short-run and long-run
clasticities of energy demand from panel data using shrinkage estimators,” Journal of
Business & Economic Statistics, Vol. 15, No. 1, 1997, pp. 90-100.

Marcellino, M., J. H. Stock, and M. W. Watson, ‘“Macroeconomic forecasting in the euro
area: Country specific versus area-wide information”, European Economic Review,
Vol. 47, 2003, pp. 1~18.

Park, J. Y. and S. B., Hahn, “Cointegrating regressions with time varying coefficients,”
Econometric Theory, Vol. 15, No. 3, 1999, pp. 664~703.

Paul, A., Myers, E., Palmer, K, 2009. A partial adjustmentmodel of U.S. electricity
demand by region, season, and sector. Resource for the Future Discussion Paper 08 - .50.
RFF, Washington, DC. Polemis, M.L., 2007. Modeling

Ruth, K., Macroeconomic forecasting in the EMU: Does disaggregate modeling improve
forecast accuracy?. Journal of Policy Modeling, 30(3), 2008, pp. 417-429.

You, J., China's challenge for decarbonized growth: Forecasts from energy demand
models. Journal of Policy Modeling, 35(4), 2013, pp. 652-668.

Zellner, A. and J. Tobias, "A note on aggregation, disaggregation and forecasting
performance," Journal of Forecasting, Vol. 19, No. 5, 2000, pp. 457~465.

- 20 -



Regional forecasting models for industrial gas

ABSTRACT

demand in Korea

Sungro Lee" and Jonghyun Ha™

Industrial gas demand in Korea has increased dramatically since the high ail
price period occurred in 2008. This drastic change in gas consumption may be
due to strong interfuel competition in industrial gas market. Moreover,
income/price elasticity of industrial gas demand may vary across sub-sectors
within manufacturing industry. Large consumers such as petrochemical industry
are more sensitive to price completion than light industry. Therefore we need
more detailed information in by disaggregate analysis of industrial gas demand,
but only aggregate consumption gas data is available. In an overcome this
situation, we propose regional demand forecasting models for industrial gas
demand in Korea. This modeling strategy exploits the spatial concentration of gas
intensive industries in Korea, thus we can expect that the patterns of regional
gas demand are similar to those of the industries. Estimation results from our
regional model show that price competition varies across regions. To evaluate
the accuracy of proposed regional forecasting model, we also conduct out of
sample forecasts. Our forecast exercise for 2014-2017 period reveals the regional
forecast model generally outperforms the national forecasting model.

Keywords: industrial city gas demand, time-varying cointegration,
temperature effect, price elasticity
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