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Abstract

Purpose - The purpose of this study is to analyze the effi-
ciency of retail businesses by dividing domestic retailers into
discount stores, super supermarkets (SSMs), and department
stores. It suggests retail-business investment strategies by using
data environment analysis (DEA) to analyze how input elements
such as store area, parking lot area, number of employees, and
sales management expenses for the convenience of customers
positively affect business performance measurements such as
sales and visiting customers per day.

Research Design, Data, and Methodology - The DEA model
calculates a ratio of the weighted mean of various inputs to the
weighted mean of various outputs and measures the efficiency
of a specific decision making unit (DMU). The study included 19
companies (five discount store DMUs, ten SSM DMUs, and four
department store DMUs). Because the business elements and
sizes of retail store DMUs used in this analysis are different,
average per-store input and output variables were used. Data
were collected from “The Yearbook of Retail Industry in Korea
(2012).” DEA analysis was used to determine differences in effi-
ciency among discount stores, SSMs, and department stores in
terms of the business elements of each retail business. It was
also used to determine what business elements were ex-
cessively invested in by comparing and analyzing efficiency by
business elements using SPSS software’s ANOVA (Analysis of
Variance).

Results - The CCR and BCC efficiency analysis found that
the efficiency of discount stores is low. We believe that the sat-
uration state of discount stores is a major factor. The ANOVA
analysis confirms the VRS hypothesis with a statistically sig-
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nificant difference among the three groups, based on an analy-
sis confidence interval of 95%. CRS and SE were not found to
be significantly different among the three groups. As for the
post hoc test, which concretely shows differences by group, the
Scheffe's multiple comparison analysis test found the average
differences between group 1 (discount stores) and group 2
(SSM) to be statistically significant.

Conclusions - The DEA efficiency analysis implies that invest-
ment in input elements, including store area, parking lot area,
and sales management expenses, were excessive in the case
of discount stores, while SSMs need to invest more in promo-
tion activities such as gifts, events, and coupons for customer
management. Department stores have found that small compa-
nies invest excessively in input elements. Department stores
need to invest in differentiated shopping mall complexes. This
study was limited in acquiring statistical data; various input vari-
ables which might have shown more secure customer manage-
ment and promotional expenses could not be applied. As the
study was limited in various aspects of the efficiency analyses
because financial analyses of the companies and of causal rela-
tionships, including satisfaction and loyalty of visiting customers,
were not done, these aspects will be examined in the next
study.

Keywords: DEA Analysis, ANOVA Analysis, Discount Stores,
Super Supermarkets(SSM), Department Stores.
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<Table 2> DEA Efficiency Analysis Model

Output Variables DMU
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Input Variables
(per a store)
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U [f AHBEIE ANOVAEMS 0[83101, BCC AN &2
= M 7HX| 884 X|EQl CRS, VRS, SEQ| &840 37}X|
YEfgE SARoR wgH oM Ko7t YK A w2
stct.
wetd cheat 2 Ity

=|

mjo

Ml

©

2 %+ Uk

7h2: 200 HEN(CHEOLE, 7|99 «mOEy, #ebE)of w2t 7
7t

582 2248(CRS, VRS, SE)2 X0[7} QIS ZAO|C.

=
4. 2 A1t

41. DEAO|| o3t &28M £M Zat

201FSYHS2 Fads =4S 6t Ryt 47
of AhEHs 2718 08310 DEA =42 oF 217t <Table 3>0f
HMAl=|of QUL

TN RO O EeEHa &Y AEE PEE CCR 2¥
=4 20 7hg 2250 YH=E= DMU 2, 8, 9, 118, 13
M, 148, 15, 18 YN= LIEPHTE OEE= 28 CRS7} 1
ol gHl= 71Y & wmoE 50| 1071 & 67Y, HWahE2 474
T Mol =22 UEHCeH, tHtEE 574 gM & 170 gH
20| 28M0 A2z LIERRCH

TR £=Q2H(CRS)5t2| CCREEE HEIIHAO| E|l= DMUZ}
ZHMARRON RFE|D AT HHSHOIAM S gt e
HHHO| FE=27HH(VRS)SIe| BCCEH2 MEE ol & 0ol
Hetez st 4d StoM EHHzo| Mit 250| O|F0{X|X|
= 40| XMgot ZHO|C}. Banker, et al.(1984)= w242 7t
H(VES) 2 O|85IH A2 2=H(SE)E M 71X a8
FO|(TE) AlAHO| 7hs3ICtL SHRAC

DE HUQAE FA0| BUIAZ I AHEE0| 0[]0 H|5Ho]
SYUSHH B715ts 4RE 20| gt =2A=H(CRS : Constant
Return to Scale), Gl ZAdt= 42E w20 CHot +=2X[ZH(DRS
. Decreasing Return to Scale), O Z7}sl= 4LE 20| Cfst
22 HB(RS : Increasing Return to Scale)O|2t11 I} &M
S H|@SH= 4 DMUS ZHo| 72O %jo|7t 242 Fz4of
ZHE 12{5tojof oict =, DMUS| H|Z2&/40| DMU AtA|Q| H]
2% 290 7|05t AKX Z2 DMUZL 2EE1D A= 22
2|5k Absto|| 7|Q18H= ZAQIX| mFetsHOF BHCH(Kim, 2013).

n

ro

<Table 3> Results of DEA Efficiency Analysis on Retail Business

Input oriented CCR Analysis/ out oriented BCC
Analysis
No. DMU RTS
CCR BCC SCALE (Return to
Scale)
1 DMU1 0.3324 0.3039 0.7717 DRS
2 DMU2 1.000 0.4954 0.8671 DRS
3 DMU3 0.6252 1.000 1.000 CRS
4 DMU4 0.5378 0.2366 0.963 DRS
5 DMU5 0.6048 0.7169 0.8009 DRS
6 DMU6 0.9875 0.654 0.654 IRS
7 DMU7 0.8104 0.962 0.9912 DRS
8 DMU8 1.000 1.000 1.000 CRS
9 DMU9 1.000 0.774 0.774 IRS
10 | DMU10 | 0.8423 0.6376 08498 IRS
11 DMU11 1.000 1.000 1.000 CRS
12 | DMU12 | 0.6046 1.000 1.000 CRS
13 | DMU13 1.000 1.000 1.000 CRS
14 | DMU14 1.000 0.8049 0.8049 IRS
15 | DMU15 1.000 1.000 1.000 CRS
16 | DMU16 | 0.4245 0.3039 0.7717 DRS
17 | DMU17 | 0.9295 1.000 1.000 CRS
18 | DMU18 1.000 1.000 1.000 CRS
19 | DMU19 | 0.4924 1.000 0.7731 DRS
Source : The Yearbook of Retail Industry(2012).
MEXZCZ 20| Oigt 9 7iHS JFEet 28reds
LIE[L= BCCEEES FTo Zut &5 7| as8d FTHA
71 28350 YHEE= CRS7ZE 191 X2 DMU 3H, 8H, 9H

119, 128, 139, 158, 17, 189 UK|2 LIE(LICH 128z &
™ CRSZ} 12 M= 7| & #+HOBUSSM) 1&§0| 107 5 5
7, BiSEE 47 B 2702 242 50%= LIEHRCH, HHOEE
57 €M & 17§ €M BHO| 28Xl AE LERHCE CCRuL
BCC s &4 Zut HOES 20| 7t A Ligt=d|
CHAHOLES| 23l AEfet DUAFAZE F=R Q0l02tl & %= QUL

2o ZEM(SCALE: SE)2 CCR Z8M =MX|Z BCC &
Y FEKZ L0 Fots HoZA HHXel ROl &840
ZEHQIVIE TESHE X EE ZEECL FYUXHLE 4RO B
ASE)oIME 7IE 2280 M= DMU 3H, 8H. 11H. 12H.
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1384, 1584, 17, 188 HX|7}F sHSECh
4.2. ANOVA &4 Zut

421, 7|SE7

7|84 Zit= <Table 4>9t ZL}. CRSC| 32 LIE 2&8d
off HIgH B@ALO|7F BO| L= A= LIEKSC) CHEOLES| CRS
B84L 0.55060|0 2122 0.8703C& LIEFKICE

<Table 4> Descriptive Statistics

Standard Standard
Item N Mean L
Deviation Error
1* 5 .5506 .31310 .14002
CRS 2 9 .8703 .15418 .05139
3 5 .8154 .30235 .13521
Total 19 7717 .26765 .06140
1 5 .6212 .32160 14382
VRS 2 9 .9690 .08258 .02753
3 5 .8788 27110 12124
Total 19 .8537 .25335 .05812
1 5 .8805 .09930 .04441
SE 2 9 .8971 .13048 .04349
3 5 .9090 12466 .05575
Total 19 .8959 11534 .02648

*Group 1: Discount Stores, Group 2: SSM, Group 3: Department
Stores

422. ANOVA 24 Z1}

<Table 5> Results of ANOVA Analysis

Efficien Sum of Mean | F-val | .. | Hypoth
cy Item df =L i
Square Square | ue esis
Index
Between 340 2 171 |2.882 | .085
Groups Not
CRS | Within 248 | 16 | .059 support
Groups ed
Total 1.289 18
Between 303 2 197 |4.125| .036
Groups Suppor
VRS Within *
Groups 162 1 08 ted
Total 1.155 18
Between | 500 | 2 | 001 | 069 | 934
Groups Not
SE Within 238 16 015 support
Groups ed
Total .240 18
* p<0.05

<Table 5>2| ANOVAEA Z1t VRSE 95% 4Z|17F 0.05%
ZO|A FZt 4125, Rel=tE 0.03622 3 1§ 7t SANR=ZE &
oMl Xfo|7t s A2z FME[0] 7hE0| MEYZ|RACE. CRSeF
SEE M 1E 7o SAX2=z {Fo|g0| /Us A2z o0
K|X| QAT

THH2z Zt OFE XO0|E HUEIE Ae HE2 Scheffeo)
LHSH|WE SO ZMStRU=E, <Table 6>0fA LIEHL Bt 20

VRS H==0| QA0IM 13ED 235 F, HHOER! 7|Y & O
Opo| WAXIO|7} 0.3478022 7}&F A LIEIL} 95% AlZ|az
OlM Fol=tE 0.0372 SAHXLE Folot A= LIEFHLCE

2 M 4yt 420 et ~2UZH(Constant Return to Scale
; CRS)S 7tHst CCR RHELE fEO| fut7t LA DMUO| 7t
X (Variable Return to Scale ; VRS)QS 71Hstn RO &
42 WA =53 7188 2242 12{3t BCC 20N
N 38§ M0 289 240 SAXL X0|7 As A2 &4
C|ACk

<Table 6> Scheffe's multiple comparison test

Depend | ) W) Mean | giandard .
e.nt Group | Group DI Error Sig.
Variable (I-J)
1 2 -.31972 13577 .092
3 -.26484 .15394 .257
1 31972 13577 .092
CRS 2 3 .05488 13577 .992
3 1 .26484 .15394 257
2 -.05488 13577 .922
1 2 -.34780* 12174 .037
3 -.25758 .13804 .207
1 .34780* 12174 .037
VRS 2 3 .09022 12174 .763
3 1 .25758 .13804 .207
2 -.09022 12174 .763
1 2 -.01656 .06800 971
3 -.02842 .07710 .935
SE 9 1 .01656 .06800 971
3 -.01186 .06800 .985
3 1 .02842 .07710 .935
2 .01186 .06800 .985

5 22 Sl AAHE

=
S

>

2K HRE B8 22|Lt2}
ol 2Tk RalLzte] REMY
EPNSEZ| Qs CH|¥ES 7|1Y

[=

telo] =89S ==

CHgOtES| ZoheEet Of

g FHOZ(SSM) s, 0|2

o MelH Zsa QYA 2 BE X S22 43 00|
h

=
=
=
=
9|
—
HE o2{X|2 Act ol2{gt AIFOAM =Y
ole
=
=
=
=

=
0

o rlo

SHez I HYntER: 7| o O, Hskgoz A
St ofH YMIS0| 7HE meXel YEjel7t 2M5kRtt 24
A= Ch3at 2ok
HA m=of ciet 2E+E8a £ Xgs 7H8et CCR 2
=4 20t HY0tES| 8890| 7HE WA HECL MEXEL
2 20 tiet 2 7t#HE 7h-8et 23aEdE LiE= BCC
FHes e A OFEE #H CRSZL 12 2N= 7|Y &
O o2 242 50%2 LIEFSteL tAOtEE 570 ¢
H E 1712 25% YMTH0] 28XQ A= LIEHCL CCRut
BCC 2&d 24 Zut LHYOtES| 2890 R Ligt=H oy
OiES| ZIpYE|E 2 202102t F2 8f & & UCk

ANOVAZXM Zit VRSE 95% AIZ[77H 0.05 {Fo|=F0|M F
gt 4125, QOolgtE 0.03622 3 OE 7t EAHSZ [o|XQl Xt
o7t Y= Aoz EME|Of M OF 2t =280 Xto|7t ALt=
7bE0] MEE|ACE. CRSQE SE= M & 70| SAH2Z 2
7t = A= ®OFSO] X[X| HUCL VRS ZHOMTH SAH
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