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The Development of the DEA-AR Model using Multiple
Regression Analysis and Efficiency Evaluation of Regional
Corporation in Korea

Gwang Sic Sim** - Jae Yun Kim***
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We design a DEA-AR model using multiple regression analysis with new methods which limit weights. When there
are multiple input and single output variables, our model can be used, and the weights of input variables use the
regression coefficient and coefficient of determination. To verify the effectiveness of the new model, we evaluate the
efficiency of the Regional Corporations in Korea. Accordance with statistical analysis, it proved that there is no differ-
ence between the efficiency value of the DEA-AR using AHP and our DEA-AR model. Our model can be applied to
a lot of research by substituting DEA-AR model relying on AHP in the future.

Keyword : Data Envelopment Analysis, Assurance Region, Analytic Hierarchy Process,
Multiple Regression Analysis, Regional Corporation
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WR(y)= 27 v 3 A4 o] gl SHuaee
FHAFTgIE B 5 Qo

SN FEUFNY] #AE AYoRE 7Y
ataL, 3709 FART x1, xo, x38F 1] AFERE
yiF T2 ALNE T8 A B9 2ok 71 x

yo| ¥sks YehH, JHE x,9] 37715 3332
x1, x37F A0 & W xp0] T wE yo
Wsts owgitt. oluf, I|FAIGe] AdighS
(FH)WFe] S e AE(EFHW

- -
AEE, A5 iR FEDRG

=, Z:}
of uHE AbE(F&) N W WS hebiict
(I 3) DEA 242 28t T - LEHE of
DMU FYEE A

X1 X2 X3 N
1 1,423 6,426 148 760,966
2 500 2,043 22 75,920
3 425 1,396 30 23,086
4 3,042 6,728 115 880,521
5 3,100 6,965 148 302,025
6 725 1,143 22 74,306
7 652 1,397 30 26,169

V= — 170,307 — 124z, +333x, — 7668z, R = 845% (5)

x1o e %2 7FEA] &S vy/viEk S x0l
gt x39] 7FEA| BlE&2 vy/viEl SEAE A 3% Al 1
Aol A W] 7tEAE 7 w=idAe tEd AR
A9 3AAIFE o &3ttt gl A B)elA F
PRF x1, x9] A=W yoll gk 3]9]7A15H] &€
Adlghe 2.6855(=333/124)013 B x, x39 A&
W yol gk s]FAlH e Adigke 61.8387(=
68/124)01e}, 3| B ARASF Rl 845%
2t 2] (3)ellA] AdHstadxol 155%(= 1-84.5%) 9]
Hl& QA p7h sk dnk xol Wigk x9 34
AR &2 Bl &2} BE 2.6855 % 15.5% = 0.4163¢]
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Zh A2 e 7)ol Al 4P RE Alest Ao EWaE 249 HlE(cost)2 9
A g, mehH, AEwaes 240 W (benefit)s VIS
FeA 54 s H= =AUNIESARS DEA thil & 4 Slth DEA B3 F2FY g &
ZgoAe] DMU7F €ty DMUS A4S o= HAE0 HlES Sdistele SHAA Bt o]
DMUZF &2 (homogeneity)e] S.7-%m, 243k ol aeAe Wrtetne, Tt e
A gEE $1ste] DMU 7l+g A4sh= Aol - AR JFAAE 7HAAL glojok Jhk
Al afof FFeHOl o] et ¥¥ o], Banker et al[14] T FY % AEWssS DMUY 7edE 2H
= DMU = #Hagke] Fusel e 5 S S AUof gtk oA AFE Cooper et
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max[m x s, 3(m + 5)]¢] 215 H2LES A2bsl3]H. Fob FEARL AL ARGl on SRS
B Aol s ALEAREEAL 163 T 7470 © Foto® sioitt e @l F6le AR
ojo] Al T, T4, SAEATAY] e 29 AT7)Be] DEA BAo)A E¢lwsz oy
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7HA 7hsstA E e & Jow ddyo] FYugel Akt ApE
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TR A9 Ak Adelnt | A 190" A Abl o2t
@) | A (Aol e |FEdaEd)| () | (Hd D
DMU1 |SH¥A} 990 13,736,231 2,325,081 49,772 2,927,236 2,325,081
DMU2 |FAH=A]EA} 193 2,481,298 85,764 45,791 694,377 85,764
DMU3 [H7-=AFA 141 1,037,879 29072 47,319 386,009 29,072
DMU4 |RNE3F A EA DS AL 409 4,184,811 1,178 567 43,466 1,259,152 1,178 567
DMU5 |[BF3IA=AI A 243 646,612 58941 39,217 180,692 58941
DMUG6 |dZdE=AEA 819 584,79 187,832 41,294 189,426 187,832
DMU7 |Z71ZAEA 421 6,419,474 3,779,606 41,381 1,155,488 3,779,606
DMUS8 |ZH=7Hd-sAt 158 1,098 931 20,336 40,088 324,319 20,336
DMU9 |5 7EEA 45 390,291 5988 41,383 94,723 5988
DMU 10 |HE7HE-gAL 82 780,718 49,785 38,230 494,241 49,785
DMU 11 |BA==/E-3A 65 194,295 27,319 44,697 105,209 27,319
DMU 12 | A=At 161 686,560 27,530 43,146 159,844 27,530
DMU 13 |AlF=5EAA| =73 A 328 116,981 78698 31,514 68,362 78,698




37
7199l

7N7HQ1e]

pi

e

=

y

Sl AR Rl A A

S

HAZE §lo]

L

fu

3

o]

o} 7)Ao

FE T

7>2] 2k

o] 3]

S

5T
it

A&

8 <

9

b A 7

6>3F 2ol F EFZ ek

s
st

L=

;oT

Az e A U2 SR

2l

T

[e]

drts %

H

[e3]
Fojolt},

LERRATE A Ak

A, A
1

=

=

],

A3t
°
=

=

]

g>oll Wb SiTt

5T
it

17,356
33,405
19,391
2,681
11,293
35,444
3979
690
474
5,150
13,696
19,381

356,919

2,481
1,038
4,18
647
58
6,419
390
781
194
687
117

1,09

13,736

4
e
o

i

2,325
29
1,179
59
188
3,780
20
27
28
9

b3 AR 9 S AAAAGTTT 39%E BAAHL

gelelst g
A, ARJLOR
EEER

ATE <

414,987
80,208
190,340
16,401
8,09%
42,934
35,286
27,04
16,400

10.11
2.27
6.9
0.37
1.01
494
1.32
091
0.73
0.10
3.64
5.07

22.71

17,356
33,405

2,681
11,293
35444

19,391

7665 | 356,919

77.12

71.35
79.39
836.90
78.83

81.79
77.81

A

2 el A

S

DMU 1
DMU 2
DMU 3
DMU 4
DMU 5
DMU 6
DMU 7

al

4

990
193
141
409
243
819
421
158

45
161
328

DMU 1
DMU 2
DMU 3
DMU 4
DMU 5
DMU 6
DMU 7
DMU 8
DMU 9
DMU 12
DMU 13

6,371
66,019
125,353

78497

84.0
64.7
56.6
246

3979
690
474

5,150

13,696
19,381
93.9
72.8
8
14.2

79.52
81.73

75.29

7546
83.96

DMU 8
DMU 9
DMU 10
DMU 11
DMU 12
DMU 13



38 A FEA] .

I

_E
i
ey
o N X
i
:|>i_’,
ols
on
2
o
fol
X Jlﬂ
r®
o
o
°1’N r

b o2 IB o
s

oft 1l ox o

tlo o
o

ol
Qo
N
L
off
ol
o
e
=
e
o)
)
™
>

o
Q.
z
o,
t:oii
o
o ox
tlo
o
AR
=
=2
k1
i
fins
g

ol

o

Ir
Mo
2

o

ko

ol

i

£ ML oo oo n
QL
;E ol

r o,
o 2 ot
TEY
=2 o\
—r ok
rir Y
o oox

2

_|>i

2

o

>

>
o

(E 10) CEE3MA &l
Aolols FHuse
TR
3 A5 T P VIF
29 37.69 097 0.353 21
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CCR-1 B3& o] &3fo] £43h
FEEAS <F 11>F o] 2 Xéﬂ‘ﬁv} CCR
o CRS(Constant Returns to

l

Scale) 7}@ Sel 54 5 Sz 4%3
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DMU | CCR BCC Y, | RS

DMU 1 1.000 1.000 1.000 CRS

DMU 2 0.359 0.481 0.444 IRS

DMU 3 1.000 1.000 1.000 CRS

DMU 4 0.163 0.235 0.2%4 IRS
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