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Management Evaluation on the Regional Fisheries Cooperatives using
Data Envelopment Analysis Model

Kang-Woo LEE *
Abstract

This study is designed to measure the relative efficiency of regional fishery cooperatives based on Data
Envelopment Analysis(DEA) methods. Selecting 40 regional fishery cooperatives in Busan as Decision
Making Units (DMUs), the study uses their panel data from 2007 to 2008 to rank the relative efficiency of
the DMUs.

First, the efficiency score of the DMUs are calculated using CCR, SBM, and super-SMB model. Within
the model, input variables are the number of employees and area of fishery cooperatives. Output variables
are the amount of deposit money, loan and profit. Based on the efficiency scores calculated from super-SMB
model, the efficiency ranking of the DMUs is determined.

Second, the differences in average efficiency calculated from the three DEA models are tested using a
pair-wise mean comparison test. The results based on the efficiency scores evaluated from super-SMB
model show that seven out of the forty DMUs are efficient; among the efficient DMUs, the DMUs that can
be benchmarked for inefficient DMUs through the frequency analysis of reference set being identified.

Third, the differences in average efficiency of the three DEA models between 2007 and 2008 are tested
using pair-wise mean comparison test and the study estimates the efficiency change of the DMUs between
2007 and 2008 using Malmquist productivity index(MPI).

Finally, the paper suggests an improved composite DMU superior to the inefficient DMUs evaluated by
Super-SBM model.

Key words : Data Envelopment Analysis, CCR model, SBM model, Super-SBM model, Malmquist
Productivity Index
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S8 0.882 0.848 ” 11 S28 0.882 0.642 ” 17
S9 0.978 0.969 ” 8 S29 0.417 0.336 ” 35
S10 0.836 0.811 ” 12 S30 1 1 2.088 1
S11 0.572 0.442 ” 28 S31 1 1 1.017 6
S12 0.626 0.484 ” 26 S32 0.680 0.515 = 24
S13 0.387 0.312 ” 37 S33 0.762 0.616 ” 20
S14 0.406 0.357 ” 33 S34 0.557 0.404 4 29
S15 0.246 0.183 ” 40 S35 0.499 0.376 4 31
S16 0.549 0.549 ” 23 S36 0.422 0.339 ” 34
S17 1 1 1.071 4 S37 0.381 0.279 " 39
S18 1 1 1.266 S38 0.704 0.596 14 21
S19 0.397 0.370 2= 32 S39 0.682 0.514 ” 25
S20 0.331 0.326 ” 36 S40 0.678 0.586 ” 22
mean 0.691 0.620 0.659
S.D. 0.236 0.257 0.357
: Super-SBME.§ 9] =22= 2a 8441+,
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Q) A=Y JAdH aLAL W

oro] A CCRE 3, SBME &, Super-SBM & &
oA 4071 ¢ A 2] 2007d E9F 2008 =
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PR Ht AL AEEE Zo|7t A
t}. o] 7] A= Super-SBME & o] o|3] &5 z
P A& =971 2007d =29 2008

HHA
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Lo 2ol 7k U=AE Spearman®] =94
5 ol§sto] FAste B2 shAL
(I 9Y= 20079 =9} 2008E = o] ol &l A
2919} 91 7ko] & Lreb ol th

WA (E9HREE 2007H =9} 2008 =20 &
244899 2Fo]7F 10 o]AFel A HL S12,
S15 9 S220|t}. o] 5 FLHL 2007 =<}
20084 0] F&A9)0] 2ol 7} A Vehd
[ 018 ool 7] 935}0] S12, S15 2 S2290] E 9]
aaetitEa s AISHE (G 10)3} Zoh

(3R 10)o| A] S129] B QAL 2007 =2}
2008 T of] =AU AIE QA= 2007E Lo
H] 3} o] 2008 L= of] B ZFAskgl on, 53] &
ol 7taEo] 27 o] S129] HEEAHEE
20079 Eof 14904 2008 Eof 2692 =7
Wol 4 A &R Folzt 27 Mol Ak 1
231 S15%= 2008 o] 298491 HW2lo] 20
A4 HFo2 Frsgou, HFas I

0] 12476(Mut-)of A 4051(FH) O = wf

% A Fasko] S159] Aa/de9l= 20074
Lol 159]0]A 2008 o= |59l 409 =
27 oA A <=$)3bol 7 2A| Lhebigeh. g
S22+= 2008 = of] =] 2 421 WA o] 80 of A
40P o r A Fastal AEa sl oEait

ZTL Z715l0] S229] EEA 4= 20079
o]l 2590 ] 2008'A T of| = 39 & A FAE]
Ath= AS o 4= QU

th2-of 20079 = 9F 2008 = ZF o ¢4 2
42971 DA ABE o] LS
al7] 9138l (& 9> 2 E-E 2007 =2} 20081 = 9]
agAde9ol gt Spearman®] EE £ 9AFT

l
ol
Oo}d F’o]«

e

(3 8) DEARYO| O B s24F4,2 xto|HH
T B CCRYE SBM L& Super-SBM 2. &
A= 20079 = 2008 &= 20079 = 2008 = 2007 = 2008 &=
& = 7S 0.719 0.691 0.641 0.620 0.714 0.659
FLA A KA 0.053 0.056 0.060 0.067 0.269 0.128
= A2 1.468 1.019 1.279
Pt 0.150 2.023 0.208
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DEAIRLE o] o]k 2] 4= o] B 7}
(H 9) 2007H =2} 2008F = 0| FHE S 24 a2 & fIxtH0]
2007 2008 =91 2ol ) 2007 20084 %93} o)
DMU d? DMU d?
<=9 =9 (d) =9 <=9 (d)
S1 31 30 —1 1 S21 10 14 —4 16
S2 32 38 -6 36 S22 25 3 22 484
S3 12 13 —1 1 S23 4 9 -5 25
S4 22 16 6 36 S24 8 10 -2 4
S5 3 7 —4 16 $25 7 5 2 4
S6 20 15 5 25 S26 13 18 -5 25
S7 28 27 1 1 S27 19 19 0 0
S8 11 11 0 0 S28 16 17 -1 1
S9 2 8 -6 36 $29 40 35 5 25
S10 17 12 5 25 S30 1 1 0 0
Si1 30 28 2 4 S31 6 6 0 0
S12 14 26 —12 144 S$32 23 24 -1 1
S13 39 37 2 4 S$33 18 20 -2 4
S14 37 33 4 16 S34 35 29 6 36
S15 15 40 —25 625 S35 33 31 2 4
S16 26 23 3 9 S36 34 34 0 0
S17 5 4 1 1 S37 38 39 -1 1
S18 9 2 7 49 S38 21 21 0 0
S19 27 32 -5 25 S39 29 25 4 16
$20 36 36 0 0 S40 24 22 2 4
o 7 1704
(E10) A=E S 24822 AH0|7t 2 JLHO FUQAJMERA
2007 &= 2008 &=
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S15 3 20 12746 2153 —157 3 34 4051 3539 —104
S22 80 18348 16491 909 7 40 22143 17588 771
A% s AASHE T AT ZOE 0 B FREC] Erhs ARlo] A kDY
2327124 FAF Y Aol th. Q] 1, 2006). whebA] flof A -3 L =914
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Fram=1— =0.840 _
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A Hy7} zFol gl 2007d &2 2008 = 2] & ¢
qY agdedde AR 599 EIEE
=N FBA S P 00 7HHE
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TAHA & Hqto] 00]aL ZAko] 1/(n—1)Q1 &
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ol4e] 77 7 7= e 20074 1= 9 20081 &

o FH O mEAeE A AunA 7} 9l
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o) g gEe 2008

517 SeEnE B 4 alek
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(3) Malmquist A A 2] =]
&3 WahEA

Malmquist A AFA X 4= MPI+= 270 Al & 7HY]
2} DMU9| &7 WehE YeErdth. Malmquist
A AR 2| 4= MPI+= Catch-up &3} Frontier-shift &}
o] o2 Ao|x =] Catch-up@d2 FUHo] 2
A AR o A= aaio] FHEE F
3hE 9 =7F= e 11, Frontier-shifts}-2 27)
A7 & TRE o} o YR Wsta

Qyb= FASH} kel MPI ) 170 @ A 1
242 Afolofl 7ol F&Ao] FAkE T
A2 olulaha, * MPI= 10| A1 13} 2 Apo]
of Aol maAel MR Rtk AL o
BBk,  MPLC 17011 A7) 13} 2 ARo]o] % ¢
el mg Aol wolRThe AL ofujay.

(3 11y Malmquist-Radial-I-C(input-oriented
A gstol 7

94

o

EiRe

k)

o &

and constant returns-to-scale) ™. & <

701—

(e}
e

3k 2007 =9} 2008 W = 7FO] 407 9 A Q]
Malmquist A X =2 F A 8L QI (&
11) 2 5 ¥ Catch- upﬁg, 94 E%Y_i]—h 392,

Frontier-shiftd} o] 3%
upF- Frontier-shiftfz}q] H]‘é}oq A HE

T AS & 4 ek 2ea sy
S17, S25, S30, S31-& 2007 &=} 2008 ¢ &= 9|
= ag8% o2& Catch-updo] 12 YeEFTE 3t
H(F 1HRREH 2E 9 Y72 Malmquist AY
A A 4= = Catch-up @ 7} Frontier-shift )} H o} &=
2007 = 9F 2008 &= Apolof] s & Zo=
HES T Qs AL o 2= gt o] 9P A
FANE 53 QW S290 % A Abo] o]
Malmquist R AFA X 427} 3.606 0.2 G -84 o] 7}
A gFArE 9l o the o 2 97 $34, S40, S18
o oz mgAol FAH Ik wHto] F313
S15%= 20074 %= 9} 2008 = A}o] o] Malmquist

o]

S

-

O

(F 11) 2007 A E 2} 200844 &= 7H2| H &1 & O] Malmquist A4 A X| 4=
DMU Catch-up Frontier-shift glgr%q;]l :t_ DMU Catch-up Frontier-shift )\g/[g%qlxl]l Zt\_
S1 0.774 0.970 0.751 S21 0.887 1.139 1.010
S2 0.681 1.128 0.768 S22 1.059 0.981 1.039
S3 0.945 1.122 1.061 S23 0.995 1.152 1.146
S4 1.126 1.037 1.168 S24 0.991 1.192 1.181
S5 1 0.950 0.950 S25 1 1.059 1.059
S6 0.937 1.007 0.943 S26 0.910 1.179 1.074
S7 0.751 1.109 0.833 S27 1.046 1.125 1.177
S8 1.047 0.989 1.036 S28 0.964 1.149 1.108
S9 0.978 1.009 0.988 S29 3.210 1.123 3.606
S10 1.182 0.982 1.162 S30 1 0.953 0.953
N 0.901 1.051 0.947 S31 1 1.149 1.149
S12 0.678 1.157 0.784 S32 0.909 1.154 1.049
S13 1.107 1.131 1.252 S33 0.894 1.153 1.031
S14 0.996 1.020 1.016 S34 1.255 1.165 1.462
S15 0.338 1.065 0.360 S35 0.919 1.141 1.050
S16 0.934 1.120 1.046 S36 0.835 1.108 0.926
S17 1 1.014 1.014 S37 1.057 1.111 1.174
S18 1.052 1.284 1.350 S38 0.952 1.091 1.038
S19 0.765 1.243 0.951 S39 1.139 1.165 1.327
S20 0.904 1.087 0.982 S40 1.184 1.192 1.411
mean 1.008 1.099 1.108
max 3.210 1.284 3.606
min 0.338 0.950 0.360
S.D. 0.392 0.080 0.449
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