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The Efficiency Analyses of Urban Railway Corporations Using
a Stochastic Frontier Analysis : The Effect of External Factors

Byeongjae Kang1 - Ki-Hyong Sohn? - Su-Yol Leeﬂ
'Gwangju Metropolitan Transit Corporation
2College of Business Administration, Chonnam National University

m Abstract m

With the huge concerns on the inefficiency of public enterprises, particularly a significant amount of debt, an
increasing number of studies have been carried out to analyze the levels of inefficiency and investigate the
causes of that inefficiency. However, very limited range of analytical methodologies have been used in the effi-
ciency analysis and moreover, the effects of external factors have been little addressed. This study explores the
efficiency of urban railway corporations in Korea by utilizing a method of stochastic frontier analysis (SFA). In
particular, the potential effects of external factors including residential and floating populations of a station were
statistically analyzed. A total of seven Korean urban railway corporations were selected to compare each other in
terms of operational efficiency. The results present three important findings. First, the Cobb-Douglas model was
found to be more valid for SFA compared to the Translog model. Second, the efficiencies of urban railway corpo-
rations in Seoul and Busan are relatively high whereas those of Daejeon and Gwangju are very low in efficiency
in the area of sales revenue. In an aspect of number of transport of passengers, Gwangju Metro also showed
the lowest efficiency. Third, the external factors are significantly associated with the efficiency, indicating that
the efficiencies of Daejeon Metro and Gwangju Metro would increase while the efficiency of Seoul Metro would
decreases when the external variables are excluded in the efficiency analysis. The results provide several mean-
ingful implications for managers of the urban railway corporations as well as policy makers who are attempting
to resolve the inefficiency problems of public enterprises.

Keywords : Operational Efficiency, Public Enterprises, Stochastic Frontier Analysis, External Factors
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L 70 AR 27|18 584 4 A=
Fug AES s
T 494 | Aur | eQue | 9ueel | weaa | LT AR g
() @) | i) | ) | @) | TG0 O e
AEgHER 7,205 1,944 720850 | 1,020,238 | 1,446,924 1,945 5903 1
MEEAAEFAL 4622 1,561 516,322 572,350 846,925 3414 3,245 1
FAEAE AL 2,276 776 287,102 305,423 204,947 1,817 1,377 1
20084 - lEFA 642 200 96,231 57483 73,044 625 292 0
QT EA =T AL 1,378 384 187,343 95,411 110,434 534 604 1
BT A AL 455 81 47803 15,110 15,790 149 87 0
HHEAH AL 490 34 55,458 29,061 29,314 286 160 0
MEHER 7,058 1,944 701,172 950,678 | 1,450,531 2,008 5929 1
A& A EFAL 4490 1,561 489,013 550,441 342,011 3,440 3,237 1
HAk A EF AL 2,260 776 286,998 337,429 263,574 1,805 1,431 1
2009 N L EA 657 242 92,298 60,633 75,103 660 305 0
T EA A=A 1,372 334 180,89 91,531 111,780 587 611 1
BT LA A EFAL 453 92 61,506 15,907 17,203 145 A 0
HHEA = AL 49 34 51,535 31,266 34,121 286 187 0
MEHER 6,956 1,953 706,408 939,430 | 1,475,349 2,066 59% 1
MEEAEESA} 4,442 1,561 466,848 542,857 874,025 3471 3,346 1
FAb s AL 2,389 776 281,417 348534 274,818 1,802 1,502 1
2010 A ILF A 646 2172 94,093 62,381 80,133 706 334 0
WA =AY 1,367 384 161,849 89,694 115171 597 630 1
BFEAH A 447 92 57,338 15,604 17,442 144 9% 0
WA A H = A 504 34 49,780 30,744 35,239 293 193 0
AEMER 6,814 1,954 677,022 957,972 | 1,509,529 2,065 6,118 1
A& EAHEFAL 4,455 1,561 499,306 547,228 899,068 3,446 3,427 1
FAFALE AL 2,445 853 311,365 379,437 300,479 1,795 1,641 1
2011 A AFFA 57 212 107,366 67,206 85,953 780 353 0
A H =AY 1,361 384 161,482 105,801 121,273 598 663 1
BFEAH A 443 92 56,897 17,137 17,709 143 97 0
A A =AY 503 84 51,015 34,022 37,686 298 206 0
AEgHER 6,615 1,94 682,070 | 1,076,705 | 1,513,665 2,060 6,103 1
AMEEAIHEFA 4,326 1571 508917 619,262 921,216 3,425 3509 1
o012 FAFAE AL 2,324 878 297,896 405,262 308,938 1,798 1,687 1
WA =AY 1,341 384 169,184 149,265 126475 604 691 1
BT LA A EFAL 434 92 57,416 18,257 18,036 143 9 0
HHEA = AL 489 84 64,660 45126 38480 302 210 0
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HEWS G5

hul

W ‘ coefficients standard-error t-ratio
Stochastic Frontier Model
& 1.5689 1.6379 0.9579
InZ A4 0.9020™" 0.2369 3.8082
InAp4 -0.8705"" 0.294 -2.9472
In&FHl-& 0.7114™ 0.2951 24111
Inefficiency Model
& 2.6446™" 0.2936 9.0088
AAE AFAT -0.0592"" 0.0130 -4.5449
A FEAT -0.0442"" 0.0104 -4.2653
TFE -0.6856"™ 0.1489 -4.6042
0°(sigma-squared) 0.0321™ 0.0081 3.9693
y(gamma) 0.7968"" 0.0347 229411
log likelihood function = 19.0523
LR test of the one-sided error = 46.1039

) t-value significance “p < .10, “p < .05, “p < O0L(tEF @7 A).
dEEE L aEdd

A coefficients standard-error t-ratio
Stochastic Frontier Model
& 10.3525™ 1.0694 9.6804
InZ A4 1.8232" 0.1111 16.4086
InAbg= 0.8989™" 0.1064 84494
In&FH& -1.2440™ 0.1675 —7.4269
Inefficiency Model
4 1.2499™ 0.1674 7.4686
AAH AFAT -0.0675"" 0.0133 -5.0729
AN FEAT -0.0150™" 0.0048 -3.1382
TE -0.0963 0.0991 -0.9717
02(sigma-squared) 0.0175™ 0.0040 4.3199
y(gamma) 0.5080"" 0.1098 4.6255

log likelihood function = 23.2063
LR test of the one-sided error = 34.4589

EEey

p < Ol(tEX &34

ol

).

) t-value significance p < .10, “p < .05,



