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Data Envelope Analysis for evaluating the efficiency of apparel

franchise stores

Seoungwoong Park

Interdisciplinary Program of Management of Technology, Graduate School
Pukyong National University

Abstract

This paper presents a method to improve the performance of retail agent, which
i1s an important part of company management as a point of contact with
customers. we focuses on the analysis of the DEA model that could evaluate
overall efficiency of retailer.

In order to evaluate the efficiency of the retailers, the 202 actual data from
clothing manufacturing and sales company “P” were collected. The input variables
were set as subsidiary materials cost, managing cost, store size, promotins,
employees and CRM(customer relationship management) cost. And the output
variable of the model was designed by setting the sales amount. The efficiency of
individual agents was quantitatively derived from the CCR model and the BCC
model.

In addition to the descriptive analysis of the results evaluated by DEA model,
this study examined the causes that make inefficiency. Then we analyzed the
reference group and an improvement goal by applying it to the actual store.

In order to prove the effectiveness of the DEA model we conducted an efficiency

ranking analysis based on the existing ratio indicators and DEA results. So we



found that the efficiency indicators from DEA model are better than ratio
indicators.

After we divided retailers into two groups according to the inputs,
Mann-Whitney test was used to verify the differences in efficiency of each
group, and the priority of input adjustment was examined. Moreover, we
conducted a commercial analysis to investigate which stores were efficient.

In this paper, we compared the effectiveness of the DEA model with the actual
evaluation data of the company and confirmed that applying the DEA model to
the analysis of apparel retailers is a valid method. We expect that this study will
provide guidelines for the clothing retailers and contribute to improvement of

their management performance.

Keywords : DEA, Performance Evaluation, CCR, BCC, Apparel Franchise Store
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<E 6> olfravl tAd mEA B A%

DU TE PTE SE | bw TE PTE SE | b TE PTE SE el
D001 | 0810 | 1000 | 0810 | ds | DOE | 1000 | 1000 | 1.000 - D137 | 1000 | 1000 | 1000 -
D002 | 1000 | 1000 | 1.000 - DO70 | 0785 | 0809 | 097 is | D138 | 053 | 0571 | Q938 irs
D003 | 0975 | 1000 | 0975 | ds | DO71 | 0933 | 0964 | 098 | ds | D139 | 0715 | 1000 | Q715 irs
D004 | 0891 | 1000 | 0891 | ds | DO72 | 1000 | 1000 | 1.000 - D140 | 0650 | 1000 | 0650 irs
D005 | 1000 | 1000 | 1.000 - DO73 | 0942 | 0949 | 0993 is | D141 | 0923 | 1000 | 093 irs
D006 | 1000 | 1000 | 1.000 - DO74 | 08% | 0950 | 0943 is | D142 | 1000 | 1000 | 1000 -
D007 | 1000 | 1000 | 1.000 - DO75 | 0788 | 0804 | 09M is | D43 | 0788 | 084 | Q933 irs
D008 | 0778 | 0795 | 0979 | ds | DO76 | 0937 | 0941 | 09% | ds | D144 | 0629 | 0688 | 0914 irs
DO09 | 0810 | 0915 | 0886 | ds | DO77 | 0768 | 0773 | 094 is | D45 | 060 | 0706 | Q950 irs
DOI0 | 0790 | 0970 | 0814 | ds | DO78 | 1000 | 1000 | 1.000 - D146 | 0650 | 1000 | 0650 irs
DO | 07499 | 0767 | 0976 | ds | DOM | 0768 | 0801 | 0958 is | D147 [ o710 | o771 | o921 irs
DO12 | 0947 | 09%4 | 0983 | ds | D08 | 0949 | 1000 | 0949 is | D148 | 1000 | 1000 | 1000 -
DO13 | 1000 | 1000 | 1.000 - D081 | 0793 | 0803 | 0987 | ds | D149 | 1000 | 1000 | 1000 -
DO | 0760 | 0763 | 0997 DOR2 | 0847 | 090 | 0864 is | D150 | 0641 | o771 | 0831 irs
DO15 | 0789 | 0864 | 0913 D083 | 1000 | 1000 | 1.000 - D151 | 0865 | 1000 | 0865 irs
DO16 | 1000 | 1000 | 1.000 - D084 | 090 | 1000 | 0900 | s | D152 | 0665 | 0748 | Q8% irs
DO17 | 0693 | 0731 | 0948 | ds | D085 | 0881 | 1000 | 0881 s | D153 | Q787 | 0792 | 094 irs
DO18 | 084 | 085 | 098 | ds | D08 | 0663 | 0677 | 09™ is’ | D154 | 1000 | 1000 | 1000 -
DO19 | 0830 | 0842 | 0986 | ds | D087 | 09%2 | 1000 | 09 is’ | D155 | 1000 | 1000 | 1000 -
DO | 082 | 0862 | 099 | ds | D083 | 0849 | 1000 | 0849 is | D156 | 0574 | 0664 | 0866 irs
D021 | 0872 | 087 | 099 is | D089 | 0838 | 0849 | 0987 is | D157 | 0592 | 1000 | Q5% irs
D02 | 1000 | 1000 | 1000 - DO0% | 1000 | 1000 | 1.000 - D158 | 085 | 1000 | 085 irs
D023 | 0783 | 0804 | 0975 | ds | D091 | 0685 | 0723 | 0947 is’ | D159 | 1000 | 1000 | 1000 -
D024 | 0848 | 0861 | 0985 is | D0% | 0746 | 1000 | 0746 is | D160 | 1000 | 1000 | 1000 -
D025 | 1000 | 1000 | 1.000 - D093 | 1000 | 1000 | 1.000 - D161 | 0835 | 085 | 0976 irs
DO | 0955 | 0955 | 1.000 - D094 | 1000 | 1000 | 1.000 - D162 | 0611 | 1000 | 0611 irs
D027 | 0849 | 085 | 0993 is | D095 | 1000 | 1000 | 1000 - D163 | 0846 | 1000 | 0846 irs
D028 | 072 | 0723 | 1000 - D0% | 0824 | 1000 | 084 is | D164 | 0752 | 085 | Q912 irs
D02 | 059 | 058 | 0993 | ds | DOY7 | 0683 | 0707 | 097 is | D165 | 0634 | 0817 | 0836 irs
D030 | 0877 | 08% | 0985 is | D098 | 0593 | 0606 | 0980 is | D166 | 1000 | 1000 | 1000 -
DO31 | 094 | 0949 | 09%5 | ds | D0 | 0716 | 0719 | 09% | ds | D167 | 0758 | Q865 | Q877 irs
D02 | 0707 | 0709 | 0998 | ds | D100 | 078 | 1000 | 078 is | D168 | 0597 | 1000 | Q597 irs
D033 | 1000 | 1000 | 1000 - D101 | 072 | 0733 | 0984 is | D169 | 0779 | 080 | 0876 irs
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D034 | oeH 0645 09%4 drs D102 | 0944 0958 0985 irs D170 | 0761 1.000 0761 irs
D035 | 0715 0728 0982 drs D103 | 082 1.000 082 irs D17 0661 0704 0939 irs
D036 | 0791 0792 1.000 - D104 | 0638 0638 1.000 - D172 | 0566 1.000 0566 irs
D037 | 0846 0848 09%8 irs D105 | 0803 0837 0960 irs D173 | 0420 0541 0776 irs
D038 | 0833 0.897 09% irs D106 | Q708 0755 0937 irs D174 | 0746 1.000 0746 irs
D039 | 0776 0776 1.000 - D107 | 0850 091 0858 irs D175 | 0720 1.000 0720 irs
D040 | 0736 0737 09%9 drs D108 | 0995 1.000 0995 irs D176 | 1000 1.000 1.000 -

D041 0.809 0820 0986 irs D109 | 0754 0762 0991 irs D177 | 0663 0784 0846 irs
D042 | 1000 1.000 1.000 - D110 | Q793 0834 0950 irs D178 | 0454 0574 0790 irs
D043 | 0668 0669 09% - D111 0597 0597 1.000 - D179 | 0654 0861 0.760 irs
D04 | o841 oss1 1.000 - D112 | 0916 1.000 0916 irs D180 | 081 0923 0.89%0 irs
D045 | 0469 0471 09% drs D113 | 0907 1.000 0907 irs D181 0419 0568 Q0737 irs
D046 | 0802 0803 1.000 = D114 | o871 0885 0984 irs D18 | 1000 1.000 1.000 -

D047 | 075 0740 0979 drs D115 | 0730 0783 0932 irs D183 | 1000 1.000 1.000 -

D048 | 084 0842 1.000 J D116 | 0553 0580 0955 irs D184 | 1000 1.000 1.000 -

D049 | 1000 1.000 1.000 - D117 | 0656 0634 0945 irs D185 | 0837 1.000 0837 irs
D050 | 0802 0812 0988 irs D118 | 084 1.000 0864 irs D18 | 0713 1.000 o713 irs
D051 0944 0953 0991 drs D119 | 0814 082 0990 irs D187 | 0568 0627 0907 irs
D052 | 0857 0857 1.000 - D120 | 1000 1.000 1.000 3 D18 | 0663 0706 0939 irs
D053 | 0934 0998 0986 drs D121 Q775 1.000 Q775 irs D189 | 06m 1.000 0679 irs
D054 | 0839 0913 0919 drs D12 | 0736 1.000 0736 irs D190 | 083%6 1.000 0836 irs
D055 | 1.000 1.000 1.000 = D123 | 0848 1.000 0848 irs D191 0643 1.000 0643 irs
D056 | 0793 0819 0969 irs D124 | 073 0723 099 drs D122 | 1000 1.000 1.000 -

D057 | 0901 0930 0969 ds D125 | 1000 1.000 1.000 = D193 | 0721 0898 0803 irs
D058 | 0789 0.806 0979 drs D126 | 0871 0836 0992 irs D194 | 0653 1.000 0653 irs
D059 | 0755 Q0755 1.000 - D127 | 0992 1.000 0992 irs D195 | 0647 1.000 0647 irs
D060 | 1.000 1.000 1.000 - D128 | 0697 0748 0932 irs D1% | 0750 1.000 0750 irs
D061 0638 0640 0997 irs D129 | 082 0848 0968 irs D197 | 0680 1.000 0.680 irs
D062 | 0772 1.000 0772 irs D130 | Q902 1.000 0902 irs D198 | 047 0636 0753 irs
D063 | 0969 1.000 0969 irs D131 Q758 Q0776 o977 irs D19 | 0433 0750 0577 irs
D064 | 0778 0818 0950 irs D132 | 1000 1.000 1.000 - D200 | 1000 1.000 1.000 -

D065 | 0974 1.000 0974 drs D133 | 0639 0677 0944 irs D201 0728 1.000 0728 irs
D066 | 0973 1.000 0973 irs D134 | 0901 1.000 0901 irs D202 | 0726 1.000 0726 irs
D067 | 0697 0703 0992 drs D135 | 0545 0610 0893 irs - - - - -

D068 | 0767 o770 09% irs D136 | 1000 1.000 1.000 - - - - - -

drs: FE2FAXZ, irs: FE2FAXNS
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= TE PTE SE
B 0.811 0.884 0.921
min 0.419 0.471 0.566
Q1 0.715 0.783 0.878
Q2 0.810 0.950 0.977
Q3 0.946 1.000 1.000
max 1.000 1.000 1.000

7t By 584 29X NEE A8 HH <3 8>3 Zth CCRE
oA Aol 90% ol4Fel DMUE 6371 digdes A g2
3L19%E AAFow <FE 74 HE viel o] A CCR &84 3
2 81.1%= e & AAA SR 189%2] /A A7 e Ao
Efvt Aojt},

M ol

-

<E 8> 8 FUHEANEEY
(Sl 7H, %]

AHS72t TE HR%) PTE R %) SE B %)
0.9~1.0 63 31.19 108 53.47 144 71.29
0.8~0.9 42 20.79 39 19.31 28 13.86
0.7~0.8 51 25.25 34 16.83 18 8.91
0.6~0.7 29 14.36 13 6.44 8 3.96
0.5~0.6 11 545 7 347 4 1.98
0.4~0.5 6 297 1 0.50 0 0.00
0.3~04 0 0.00 0 0.00 0 0.00
0.2~0.3 0 0.00 0 0.00 0 0.00
0.1~0.2 0 0.00 0 0.00 0 0.00
0.0~0.1 0 0.00 0 0.00 0 0.00
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AR H E&4 ) DMUY 4% &2&4¢ DMUZL A8 T o= A4 5

7FeAI (N gkl olste]l A et WAk FoEr7 mEET

< 11>5 ol88te] D_004e] 44 FUAFS Addshs A2 va3 2.

AR FAA T4
= (D_016 HApAl F4]1) - (0578)+(D_006 *AAl F) - (0.217),
(D_007 #-2pA] F11) - (0.22D)+(D_025 FAA F1) - (0.421)
AR #EH F4
= (D_016 #Ew] {1 - (0578)+(D_006 #&H F) - (0.217),
(D_007 #elH] F%1) « (0.22)+(D_025 #&H] F4) - (0.421)
AR A T4
= (D016 B F) - (0578)+(D_006 B+ F9) - (0.217), (D_007
HF 79 - (0221)+(D_025 HF F9) - (0.421)

= (D_016 #=Hl £4) - (0578)+(D_006 #=H| F) - (0.217),
vl 5891 - (0.221)+(D_025 #=41] 7<) - (0.421)

)
o
()
3J
el
The

= (D016 A&+ F9D) - (0578)+(D_006 AL+ F4) - (0.217),
(D_007 A= F<1) - (022D+(D_025 AL F4) - (0421
%1% CRM H]-&
= (D_016 CRM H]-&) - (0.578)+(D_006 CRM ®H[-&) - (0.217),
(D_007 CRM #]-&) - (0.221)+(D_025 CRM #H]-&) - (0.421)
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<3} 11> CCREE T=AAGUIEA) 7FA oAl

DMU =AY % 715K DMU EAYT U 7HEHA|
72(2.094), 16(0.426), 13(0.089),
D_001 L S Ve . D_021 2(0.003), 13(0.063), 25(0.338), 16(0.575)
49(1.374), 120(0.271), 132(0.213),
D_003 T e P e D_023 136(0.155), 94(0.012), 69(0.97), 132(0.197), 13(0.124)
D_004 16(0.578), 6(0.217), 7(0.221), 25(0.421) D_024 16(0.733), 13(0.114)
5 008 25(0.73), 22(0.037), 33(0.405), 16(0.14), 5 026 22(0.001), 33(0.194), 94(0.022), 16(0.098), 13(0.082),
. 132(0.137),  94(0.066) . 25(0.567)
69(0.268), 120(1.271), 83(0.506),
D_009 P iyt D.027 78(0.042), 13(0.188), 22(0.169), 33(0.555)
5 010 125(0.06), 16(0.117), 83(0.896), ey 125(0.345), 83(0.232), 25(0.108), 7(0.185), 33(0.136),
. 136(0.052), 13(0453) - 13(0.096)
D_011 13(0.01), 25(0.069), 83(0.317), 22(0.909) D_029 8?%?00323'2?4(0‘783)' 25(0.158), 69(0.143), 16(0.071),
D.012 gggg;g%)as(o.ou), 7(0.552), 160(0.215), D_030 72(0.027), 25(0), 13(0.138), 69(0.352), 16(0.412)
b 014 69(0.259), 94(0.316), 13(0.389), . 159(0.133), 25(0.122), 7(0.09), 93(0.366), 49(0.491),
. 16(0.228), 83(0.113).  25(0.028) £ 120(0.015)
D.015 72(04), 83(0.688), 25(049) D.032 94(0.53), 25(0.033), 5(0.117), 154(0.1), 13(0.267)
136(0.03), 16(0.26), 149(0.538),
D.017 by Tl D.034 132(0.015), 13(0.014), 83(0.281), 33(0.622), 49(0.175)
bois | 720006) 16(0.32), 83(0.265), 25(0.149), — 125(1:115), 69(0.11), 149(0.074), 132(0.039),
& 13(0.368) X 33(0.144), 7(0.065)
5 019 16(0.128), 125(0.016), 33(0.19), i 16(0.012), 33(0.272), 69(0.274), 25(0.124), 7(0.071),
& 22(0729) & 13(0.162)
D.020 | 7(046), 16(0.036), 33(0.131), 69(0.38) D_037 93(0.135), 83(0.053), 33(0.364), 160(0.013), 7(0.289)

o
o
el DMUZL & 4= i (g d, 2144, 2007). <% 12>+ ¥ #x 35

ZX| sl OfAl: 83(0.326)2] B 832 &ZE DMUHZ, (0.326)2 7H&%|

o] 1009 Z&H DMUE FAAE EALES = 5 uf
Aol $de Tl UE 4 ddEd, #ARY Az 257 e

= 2L 19 5849 /UG e DMUE w o 29
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a2 57} A B o

A D083l FdAF CCREA I glol 2027 mid & 7Hd &&49

DMU SERC IR DMU 3z =
D_083 68 D_049 9
D_013 67 D_142 9
D_069 63 D_154 9
D_025 61 D_160 9
D_016 56 D_166 8
D_094 56 D_192 7
D_136 48 D_182 3
D_132 37 D_005 2
D_033 35 D_072 2
D_007 23 D_078 2
D_093 23 D_002 1
D_125 15 D_042 1
D_120 14 D_055 1
D_006 13 D_137 1
D_149 12 D_159 1
D_155 12 D_184 1
D_022 11
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905292500 &0 ) 1692192900 14305140
905364300 110 4 14902808000 TEGa86S
875980100 93 a3 1 808864000 15953402
842325200 B0 & 1561 546200 779492
838827200 75 4 1414018100 #R189239
835977830 80,4 4 1523708460 1713007
829163700 95 2 1362062700 1014300
811493400 a0 2 1224541900 3364462
7958561 00 55 4 1529013400 9535421
789450200 70 3 1420968600 11659940
773121900 40 3 1492006800 5550900
TE57a9400 36 8 1470492500 20139540
Ta4853700 A5 2 1502485200 1902000
748855100 a2 2 1243015200 336752
632237400 45 5 1111664800 1033100
B30T 28400 36 3 1340370600 TE923T
BE5463700 53 1 1195740000 2113349
BE6261300 48 2 1143677100 2334821
B47750900 44 4 1206154600 2E63058
RAPNAT RN A A 1A77RA44MN A1 9R7g
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DEAP Version 2.1

AR AR KKK R R R K K K Kk

b Data Envelopment &nalysis (DEA) Program

by Tim Coel |
Centre for Efficiency and Productivity Analysis
hiversity of Queensland
Brisbane, OLD 4072
bustralia.
mail: t.coelli@economics.ug.edu.au
eb: http://www.ug.edu.au/economics/cepa

nter instruction file name: d2-ins.txt

J diont BT TN - 2P
DEE BU® AMNO) RV SEWH)
| Results from DEAP Yersion 2.1

Instruction file = d4-ins.txt
Data file = d4-dat.txt

Input orientated DEA
Scale assusption: YRS

Slacks calculated using asulti-stage sethod

EFFICIENCY SUMMARY :

firm crste vrste scale

1 0.584 0.595 0.982 drs
2 0.648 0.643 0.939 drs
3 0.600 0.623 0.955 drs
4 0.914 1.000 0.914 drs
S 0.758 1.000 0.759 drs
6 0.958 0.567 0.986 drs
7 0.743 0.774 0.968 drs
8 0.648 0. 0.9 irs
S 0.643 0O 0.6 drs

<d8 A-3> 21t F8 Al
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