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<¥ 1> 13 3% Azl A aujEa A4

AH|2F
o i (&h91 A 100 50
2000 70.8 0
2001 7.7 0
2002 7.3 0
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2004 83.3 18,7117 1
2005 835 0
2006 86.6 0
2007 90.5 33,69 1
2008 919 0
2009 83.3 0
2010 100.0 23,823 1
2011 106.2 29,138 1
2012 106.8 28,901 1
2013 106.0 28,521 1
2014 109.9 31,664 1
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Al ofux| 2(z RHES| BEX 5

—
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Y, )& olgdl ASACY,, )9 AZAE FANTHE-step). o137 AZA
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X ZHMAT @ M 15 HM2=

<H 2> BHWENPEFOl W AR AYEF
IR 2612 M= & AEE UEER :
3T HARF
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o, el el 9 wAAE | 4 o, el 2
= ] 5L o ) s
ST AES w3 A
A A N, P A AEY |5, b g A
A A3 24 3 Pl E A 6. %A 2 JTAE
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Mde of| x| Al XtRO| AR FH

<¥ 3> AxY 4FY oA awF

w$]: ATOE

oAz 2004 | 2007 | 2000 | 2011 | 2012 | 2013 | 2014
g 81,323 | 108,446 | 98,960 | 112,742 |116,198 | 117,383 | 122,169
S A RE 1772 | 2207 | 1635 | 2067 | 2083 | 2192 | 22%
chaj 30 29 28 29 33 34 25
A RAE 1620 | 1819 | 1,074 | 1529 | 1546 | 1507 | 1511
ol o]H ol A
’1 s f] ijﬂ 1= 90 104 31 91 129 111 141
2 wulAE
P R A T 7 2 27 60 59 81 85
A g JEAE 244 461 291 559 574 433 550
Hx F ol %
A% VR Bl | oagr | om0 | 208 | 2266 | 2114 | 2115 | 212
A&
Q4] o 7=
2ae] 113 188 63 133 143 15 157
FI2 Avt Y
RPN 16401 | 29799 | 20060 | 32,397 | 34245 | 32,011 | 32,891
T e ﬂ'ﬁ‘
513t Ex] 7l 3k
fﬁ?e e 95745 | 22560 | 26356 | 28458 | 28630 | 31,231 | 3157
e
TAE w X
i—;‘x";-” = E 1173 | 1435 | 1075 | 276 | 1,697 | 1887 | 19%
“lxﬂ?
N3 BEAE 6657 | 6126 | 5415 | 6159 | 609 | 6370 | 6411
17 3% 18717 | 33699 | 23823 | 29,138 | 28901 | 28521 | 31,664
FENTAE
FEAN 84 | 1313 | 1376 | 1208 | 1541 | 1,780 | 1,861
32 2L ©5F
A, ;;T = 1933 | 2849 | 3137 | 3718 | 3968 | 4227 | 4202
=Z 0 o
oz, A, F7|7]
QA 71 121 88 140 142 165 167
A7) A 407 443 377 528 599 630 623
7€t 717 2 A 1,090 | 98 623 | 1066 | 988 | 1031 | 1152
A 2 Edde] | 1,369 | 1560 | 1,688 | 2055 | 1913 | 1942 | 1973
71e} 5] 314 378 414 563 591 725 581
7V 4 7lEr AE 293 200 294 214 205 186 239
A5 7L WS AR A2ENETIS) Alxy] oluA] 4H] dHoleE &=
EFAYRT FEF 1F wel 2 H dnd Az 2R dAS 99
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o
grel BEA S hehdlep), MIEAS] E-stepd 918 ob At 4]
(9] A% HA4E Adehe, AR5 oA ko] L ourh 2e

T YSS ukedste] wEke) e, 7} A2 E(truncated normal distribution)

=
7} ol Qlee] A% AEAoR 1 ASAE AUFE 2 5 ek AT
H

A B BoFE dSA]eh tgAdne] A8 CSATE A= At

MARE, FAbe] A skellA Al71EL oA 7HA] SAA

t}, o] shulE AEE o]&s $-2

Y, = 2287.0+253.9X,, Nobs = 16
(0.13) (1.48)

7) Exe] nE BAE 9l Stata 14 ARSIt MIEAS $l8l4+= Stata®] miZ|s2
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(Enders 2010, pp. 44-46; Beale and Little 1975).
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X ZHMAT @ M 15 HM2=

<} 4> gAY HE479: 12 a5 Ax=Y

o | owwms | oudamz | WPL 1
2000 70.8 20,013 20,160
2001 1.7 20,249 20,257
2002 75.3 21,194 21,928
2003 79.2 22,218 22,275
2004 83.3 18,717 23,29% 18,7117
2005 83.5 23,347 23,914
2006 86.6 24,161 24,248
2007 90.5 33,699 25,185 33,699
2008 91.9 25,952 25,938
2009 83.3 23,2% 23,769
2010 100.0 23,823 27,679 23,823
2011 106.2 29,138 29,307 29,138
2012 106.8 28901 29,465 28,901
2013 106.0 28,521 29,255 28,521
2014 109.9 31,664 30,278 31,664
2015 108.0 29,780 29,012

o] A%AE P ARe] WE YulF nolFh ohgY <PE>E LE
A oA svlerel ASAE B2 MIE S d9A 233 ol
A B G nelFe <a¥ 1>e] deadnt B4 24AE ol
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<9 1> AxY Bopd o=

Al ofux| 2(z RHES| BEX 5

2] gfoll o] 3k ol JA] A8 IS A(A)
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A o s ] P
A3 ! H r =t \ . ”/:\rf .y
—s N7
V
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X ZHMAT @ M 15 HM2=

<RE> OFABUL o] &3 Az Hopd AUiA AL FH3k
5410 A TOE
oc | geE | mwmze | 2T | G55 mow| §Y | &)
2000 1,602 35.8 1,962 98.5 140.0 388.5 2,383
2001 1,744 35.8 1,836 106.3 130.4 339.2 2,388
2002 1,864 36.3 1,817 108.5 122.5 321.9 2,329
2003 1,784 30.2 1,677 1171 100.4 301.1 2,315
2004 1,772 29.8 1,620 90.1 72.2 2439 2,357
2005 1,843 335 1,520 1137 74.0 369.0 2,272
2006 1,879 31.0 1,517 104.0 76.2 302.4 2,240
2007 2,207 29.0 1,819 104.2 82.2 461.1 2,089
2008 1,846 29.1 1,44 92.7 2.7 369.9 2,226
2009 1,827 294 1,434 98.6 62.8 456.6 2,213
2010 1,635 216 1,074 31.2 26.7 291.1 2,085
2011 2,067 292 1,529 90.8 60.2 558.5 2,266
2012 2,083 32.6 1,546 1285 59.0 574.1 2,114
2013 2,192 A2 1,507 110.6 81.2 433.0 2,115
2014 2,256 0.2 1,511 140.9 84.7 550.2 2,122
2015 2,257 31.0 1,437 107.9 60.9 507.7 2,091
oz | 2M% | zIA suEn | 12 | o | o SN e
A= | JlsuH | SeEA | 2 AE | Eees | UES | SIS S5
2000 29.6 25,101 20,825 839 6,935 958 1,387
2001 414 22,195 20,988 853 6,326 795 1,392
2002 39.7 16,376 22,217 987 6,781 836 1,593
2003 97.0 18,301 22,492 967 6,445 901 1,691
2004 1131 16,401 25,145 1,173 6,657 854 1,933
2005 159.6 23,192 23,567 1,052 6,898 931 2,160
2006 1455 24,101 23,948 1,169 6,585 1,059 2,462
2007 188.2 29,799 22,560 1,435 6,126 1,313 2,849
2008 78.1 25,047 25,310 1,223 6,224 1,310 2,862
2009 166.0 24,868 26,378 1,098 6,307 1,074 3,073
2010 62.5 29,060 26,356 1,075 5415 1,376 3,137
2011 1331 32,397 28,458 276 6,159 1,298 3,718
2012 142.6 34,245 28,630 1,697 6,099 1541 3,968
2013 154.6 32,011 31,231 1,887 6,370 1,780 4,227
2014 156.9 32,891 31,575 1,985 6,411 1,861 4,202
2015 189.6 40,622 30,649 1,545 6,012 1612 4,002
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<H3E> FAFH S o] &3k Al ok olv A A8 FAHRHAS)
@$l: A TOE
2000 775 3545 1,038 1,121 204 424
2001 79.0 350.1 1,038 1,111 251 388
2002 82.2 409.9 1,065 1,187 262 363
2003 81.8 398.3 1,035 1,234 270 301
2004 70.8 407.4 1,090 1,369 314 293
2005 779 441.1 1,031 1,427 350 243
2006 87.3 440.6 1,018 1514 334 238
2007 120.7 442.6 985 1,560 378 200
2008 1014 4884 1,006 1,547 530 223
2009 105.3 502.4 1,032 1,473 615 191
2010 834 377.3 623 1,688 414 294
2011 140.0 5279 1,066 2,055 563 214
2012 141.9 598.8 988 1,913 591 205
2013 164.5 629.6 1,031 1,942 725 186
2014 166.5 622.5 1,152 1,973 581 239
2015 135.6 520.3 90 2,018 443 243
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QCSLESN  Estimating Missing Data of Industrial Energy
Consumption Using a Multiple Imputation Method

Oh-Sang Kwon", Yun-Sun Park™, Sangjun Lee™

This study estimates 21 industries’” missing energy consumption data
in Korea using multiple imputation (MI) methods. The pattern of data
missing is identified, and the strategies of MI method’s addressing item
missing data are reviewed. The study chooses each industry’s
production activity index as the variable to be induded in the
imputation model. Our study provides a completed data set of
industrial energy consumption for period 2000-2015. The results show
that industrial production activity index is an appropriate explanatory
variable of the imputation model for most energy intensive industries
such as energy product industries, chemical industries, metal
industries, automobile industries, computer and electronic industries,

and etc.

Key Words : Industrial Energy Consumption, Missing Data, Multiple
Imputation
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