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Estimation of Industrial City Gas Demand Function:
Focusing on the Petrochemical Industry

o i
UHS - YHS

Choelwung Park - Cheol-Ho Park

fo

of: = 7= 2007HRE 2017EMX|2 € AAE XN=E 01801 MY HHMUS, MGt
&, 21 MRalsts Mg O o HE0 et MU EAIA #2848 FEIA. B4 21,
A TA7IA 2= HHHCE 7|2HI0| BHXOZ HIZSIRUOLL YAUSSO|LE HTH7122| Hatof
= HIEFRIH0|AOH, YAES0| 3t B H(ASEHE)0| HTH71A0] tfet E2ME0 Ota 2 A0
LIEFRCE T2iLt MReteldEo| ASEH N ST/t BEY2 TA MEY = 1 o AF 0l HiH
Z1OH, 55| Hoi7H BEH0] 1 YE0fl Hioh W 2 A2 HSIAIL). o MHe HYHRSS
H3loh= SHE D QAISFERYS BEAUCTM FZ2O HAZ TAIZIA QWS T IF5HS
A WY = AA.

SHAUFHO: HHE ZAVIA, #2874, JU7H, 7I2ad, SHE &2

K

Jor

u
rr o

1x

Abstract: his study estimates the city gas demand function for the entire manufacturing
industry, petrochemical industry, and other industries using monthly time series data from
2007 to 2017. Results indicate the demand for industrial city gas is elastic with respect to
temperature, but inelastic with respect to production activities and relative prices, although
the elasticity with respect to production activities (i.e., income elasticity) appears to be
slightly greater than the elasticity with respect to relative prices. Income elasticity and
relative price elasticity in the petrochemical industry, however, were greater than in the
entire manufacturing industry and other industries. In particular, elasticity of industrial city
gas demand with respect to relative prices is much greater for the petrochemical industry
than for other industries. In addition, cointegration models and error correction models with
explanatory variables derived from these findings substantially improve prediction accuracy
of recent changes in industrial city gas demand.
Key Words: Industrial City Gas, Demand Function, Relative Price, Temperature Effect,
Cointegration Regression Analysis
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Az | -2233 | -2.141 -2.415 -2.025 | -0.633 | -2.218| -0.822
A2 | -7.313™ | -5.942™ | -8.170™ | -3.595™" | -8.718™ | 6.517""| -5.267""
ZR0 R X2 217E1%, 5%, 10% RASEOIM FAS7H0] 7|2hElS Liet
2oz HAMAALEE 7o 3E5ZESA(common stochastic

rend}& 2 |1 FYWATE ZASEAE Toliy] sl B4R 2%
2= BYlA BAE Aee) 478 94
olgstg oM, J5Y A0S

H

(¥ 6) Johansen 3X& Zi™ A}

o o Eigen— Trace 5%

T EY iande sl ysAz | W

) Hy (rank(k) =0) 0.526 158.998 69.818
29| “=

H, (rank(k) <1) 0.179 64.096 47.856

) Hy (rank(k)=0) 0.470 139.717 69.819
241 o=

Hy (rank(k) < 1) 0.198 59.093 47.856

XNost5t H, (rank(k) =0) 0.450 127.834 69.819

sl a3 Hy (rank(k) <1) 0.193 51.822 47.856

© 29 H, (rank(k) = 0) 0.525 154.138 69.819

e Hy (rank(k) < 1) 0.201 59.501 47.856

Trace 274 A3l oJ5te, 2 Bgo] 8] W4E 7o) FAE BAL
QAL sl EAatthe ARAHe] 5% §olzolA 72}, ol

923 1 & HBAUUYS, 198 o3l 5, 21514 1§l U ReE
A%, HACK T m—Mﬂ WHEY, 58702 2 A48T Re]
Yo B £ A7 Dt R A%, 485 o wnﬂ Jews
qEl3 5878 HEHSR AT Aolth &, BRI E $4005E, BRI
958 SRS 2451 9% Aol



16 = SA™M H27H 1S

G EATRA Arje, AU, BAEEAS, Z1ed, 181
74 7o) BAE WEZ} T A ol EATS oJudh weh W
Zol 47| FRAL AR HaAselt 348 3

o A7 2FRAE AunE Zo] sl

M

1. BHE DY 23 20

ObA AAE ZF 2o i Y 1L OLS HHHo R I8y BY et
Y= A 714 7 3] HEA(DOLS, FM-0LS, CCR) B oz Aty

& ZAZEA 338 S0 AR IR PHE SoAe
DOLS(Dynamic OLS) B0 2g Ao} dfEof|A] 7H 9451910
ng olg FHoE ASEY Z3E H9Ystay gt

(72 7t 2y tjst 34 IS Algota ey P [ APA
THFY, 1998; #8Y , 20159014 AREH &

1
ol
E
ftlo
=)
o r
pau)
|o
Jutl

Ao 7149 AEES UEhs AFQAARR] S, HACH HiH]
7tE, ALA 99 G AFYE TAVMAE
sist Aot 4 A3}, A5EEAL2 0.338, HAC

w3k = % ol Az
SEAL 03072 veht, A5l 4tivlA Watel] dish g =4
7hes 429 B WL A0 Uekgr) 18w it ge ®
g US> wgron], vk 57150 Ye SRS A ekt

0) THE BAL ST AL o183 24 Ak 2] 92 A AX-E 9l A
39 % Ut



(B 7) 3L 3|Y2H(DOLS) £ Zu}
23 [ (OLS) 21 (DOLS) 2 (DOLS)
= = MRS 19

MAREXS | 03387 (0.132)| 0.6607 (0.062)| 1.6107" (0.138)| 0.288™ (0.063)
-0.307™ (0.088)| -0.348™ (0.061)|-0.791™ (0.133)| -0.162" (0.067)
0.001™ (0.000)| 1.188™ (0.073)| 1.096™ (0.168)| 1.258"" (0.050)
1.123™ (0.176)| 1.326™ (0.128)| 1.162"" (0.133)| 1.183" (0.108)
25| -0.975™ (0.129)| -5.684™ (1.119)| -6.500™" (0.750)| -2.922™" (0.923)
Ne R? 0.821 0.962 0.924 0.967

23 0tf gh2 0|20 ook & § A22 U Newey-West HAC BERALE LIEHH]
*= 212 1%, 5%, 10°/ SE0M HF7HE0] 7|2HEE LEH

N ooz
no &2
e N
R ]

4>
10}
N

2% BRI AYASRA ALAAAE, 495 o AeirHE,
lemm, 180 £87148 TAF Jolth. BFIE 558852 &
A3t Ao, BRI P52 Fa842 4% Aolth. DOLS WO
2 293 219 29 G0 B9 [ fARkg oL, 5

5 £EEEH0.6600] Tha A hebton], 5

| 2 Aol Byt 71LUSEN BY TS WIEAL, BT
§ $A8 049 71 LaNE AgAYL, T4 F7 A
7k 000 T 4RO of o, 2] et Ry
A AN ROR vehge,

DRI G5 BHE HARA FNE A, B BITE
2 UEhRE Raa A4 Adglo] 4R3tAFIAE 161002 F
Ae g, I 9] JFOAE 0.2882 2HF0 HR31EIEY EAT A
S87k BAREA B st wgstit Afattdsel et A
M SEAC0TNE T 9 959 SHAC0.162R e 2 Aoz
el AR3IEY BAVRA S87t AR gl AirtAY st
o B Tk WS SeALt 10 olefst Avke H Eo] Ag A%
10) 0] Ao W2 14440 Het Amt YR Awd o 2 Askslo] A

T4 Ak FARLLN 2GS 7 A F 453 0132 98] Tt

Fod, A, 4F 59 @0l YA 2%E A AL E YElgH@H=7tAE
A}, 2018).
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85 A5l 7M 8% 8R1E 7k syt ovx 9] 7H4
17 A& 9 AgAH(IEY 5, 2015)9 24239t 4A|

o, E3 FAAR]] =AEAS THA0] HGRo] vis| AdHoR =

% =] i3 =871 §ACH 528 iAol
o s
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A7t o] BiE ¢ QS AlARITH
dé) ]

2 F0E eptont, ougl ol ohigith (1Y HERE L
% 9l AAY, PGt A8l Mol A7) AT S AR
SAE STAAY o ALY T AUE EAAL gEE B

Ay Z(furnace)?] A== o] 11 5 2
]OHOF 0}— P25 7%1]/\1 F=2 o] 8HI Q7] fEo =7t F

= ﬂ%’%l'i (Eoﬂ[[ IH) 7}4 Oﬂi‘ﬂ’!é H]ﬂﬂﬂ s 201740l

e U9 4TES UAAE 9T 2] AU RO o
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MRS EAZIA £28140] £: HR3SRES FHO2 * 19

(E 8)OLS ¥ 3ME 3|HEY2| ¢FH 0S4t Hlud

RXFE(APE) =8 0=X]|
o DI DI | A4 | 2] 2| EET
A Meskt 19
(ath) ¥E(a) | &Eb)
"M73 18| 16.3% 33% 3.3% 759 883 784 785 226 558
28| 87% 31% 3.4% 737 801 760 762 217 545
3| 126% 22% 2.2% 741 834 725 725 204 521
48| 1.6% 6.4% 6.4% 667 678 624 624 179 445
58| 6.1% 65% 6.3% 602 639 563 564 159 405
62| 138% 1.3% 0.9% 552 628 545 547 151 396
78| 19.2% 26% 2.8% 532 634 546 548 154 393
8g| 20.0% 3.1% 3.2% 524 629 540 541 158 383
98| 85% 26% 2.9% 586 636 601 604 182 421
108| 63% 4.1% 4.6% 586 623 610 613 188 425
ME| 122% 82% 9.7% 743 834 804 816 280 535
12€| 14.7% 9.6%: 10.7% 858 984 940 950 324 626
MAPE 1M7% 4.4% 4.7%| 7,887| 8,803 8,042 8,075 2,422 5,654
Z: 1) APE(absolute percentage error)= MIHHEQIHZS QXIS LIEHY

2) RRE(%) = |(GIFX] - AH[HH) / AH1EH] x 100
3) Q| AFE2 MRS 1 2 fES AR 2ol s et AY

3 gs 3




20

|'I0||

M K278 M1S

24 AnE AN et
Y104 B/140% PUFASY ASGE SO0 FY o]
o2 A F AFASAL, of W) Hrizkd THL 01682 et
eMsRA BHEAS AT AL, EATRA 500 et 71em
o ulujg Ao Uehdth, BY AL 256243 Aot
Se4e 247} 0501 024884 25 vlgedor 2gEgon,
ARSI VSRR 24 71 eueo G 2y [k I

(B 9) QA4+ HRY 51 ZY

2| 23| 2|
MEHS —
A= = &‘%ﬂs—f%% IS
(PN ES S -0.112" (0.054)| -0.276™ (0.073)| -0.391™ (0.062)| -0.279"" (0.082)
e AH| 0.090 (0.065)| 0.100™ (0.036)| 0.206™ (0.074)| 0.083" (0.035)
N ENES -| 0.5017(0.270)|  0.530(0.663)| 0.443™ (0.165)
M7 -0.168" (0.077)| -0.248" (0.077)| -0.653™ (0.161)| -0.072"(0.041)
7|2ta 0.0004™ (0.000)| 1.017""(0.052)| 0.943™ (0.080)| 1.046™ (0.053)
Mgt 0.003 (0.005) 0.003(0.003)]  0.004 (0.007)]  0.002 (0.002)
AHE R? 0.617 0.874 0.615 0.904

Z1) B | 2 MAESK|S, MT7H, 7|22 A MAMAR|S, YAHCR | STt S
US ALESH A0|H, 2 |12} I 2 TIAMDX S, MRE H| SH7H, M8 TAZIAL &
AN HMY 7RG 0E A8 A
2) 25 Oto| Zh2 FE4h i M| O|24H40] CHoll 2748t HAC(Newey and West) BEEQA}
0|0, & H2(V |25} H|Q)= AtHZ T HEksH
3) ¥xx ¥x *= 2428 1%, 5%, 10% RASZE S0l HRIHEE 7124ES LIEH

. 1 9] 95 T7] ASees SR AL 2t 0 455 007
24 433319500 vs) 4YHoE o ugael Ao tepdth
ol A el B SRR Aok AL Ao, B3
0% ARFBIFS AT ThE AGToIAE BAEA 500 that 4
B
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71 240] de 9% 7o 2 Aol7h YoH, BHE 5ARA
Aobe a7 thex) gl 7 mgolA oAsRRe] A4zt v
(omA RFUE 5% FoI52 sl BAL SR webA ©
SARPS BT HHS 494 47 FRBAE A3 mokd % A9
o} 7 B Yo Ay g
041'4-_

QASA R YA Ecg 7 dzeg wasly] 9 ol 2R

_134,
HU
ok
2
e
et
of
o
)
jur}
2@
Hu)
B>
AL
rlo
W)
o,

%

AR A AL AT EYs o 2017d0] et #EC 4
SAES AFEH. (R 1002 1 BIE Aledt. 7|Eds0lM &
S5 Hestd8A e, B8, BACH Wi¥l AH7H4)E ARSst
£ 219 Bd)EoAEMAPER 4.3%= UERd ¥, £ AofA]
AgE HesCiatdzle, Add 712ast AR gl AdvH)E
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22 » SAFMH27A H1S

(H10) LXI+-YHY YSE HIZEX Hw

2XE(APE) =R =X
e [ 28 2| 2 | AH | 2F 2 2|
£ Al = ==
¥2 gsw| | =3 i 1

(atbh)  €ZE(a) | UE(b)
7918 04%  04%  0.1% 759 756 756 758 217 540
28| 24% 18% 23% 737 719 750 754 212 542

38| 43% 16% 1.1% 741 773 729 733 208 525

48] 3.1% 3.3% 3.3% 667 646 645 645 184 461

5| 8.0% 05% 0.2% 602 650 605 603 180 423
68| 72% 38% 3.3% 552 592 573 570 152 418
78| 7.0% 34% 32% 532 569 550 549 137 412
82| 34% 06% 0.8% 524 542 527 528 139 390
9%l 10.8% 2.2% 19%| 58| 523 573, 575 149 426
108 1.9% 1.2% 2.4% 586 597 593 600 183 417
gl 28% 00% 07%| 743| 722 743 748, 255 493
12| 0.8% 0.7% 1.4% 858 865 864 870 282 588
MAPE| 43% 1.6% 1.7%| 7,887| 7,954 7,908 7933 2,298 5635

Z: 1) APE(absolute percentage error)y= MIHHEQHSXIZ LIEHY
2) @XE(%) = [(GISX] - AHHN) / AHEH| x 100
3) IS AR MesetE 1 2 ¥ES BAISH Aol s et A
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ZAZRE 7HA EE F2e] Al Hoke AAAREE ofulA] 4]
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A 4=2Q¥E0] oF 70%7} A8315t % 0 2 B WIS Ao Zlola] 2
A7E A RS ARSI 9 dF 2r FEsH 4t
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