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A Study on Trade Area Analysis with the Use of Modified Probability Model
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Abstract

Purpose — This study aims to develop correspondence strategies to the environment change in domestic retail store types.
Recently, new types of retails have emerged in retail industries. Therefore, trade area platform has developed focusing on
the speed of data, no longer trade area from district border. Besides, ‘trade area smart’ brings about change in retail types
with the development of giga internet. Thus, context shopping is changing the way of consumers’ purchase pattern through
data capture, technology capability, and algorithm development. For these reasons, the sales estimation model has been
shown to be flawed using the notion of former scale and time, and it is necessary to construct a new model.

Research design, data, and methodology — This study focuses on measuring retail change in large multi-shopping mall for
the outlook for retail industry and competition for trade area with the theoretical background understanding of retail store
types and overall domestic retail conditions. The competition among retail store types are strong, whereas the borders
among them are fading. There is a greater need to analyze on a new model because sales expectation can be hard to get
with business area competition. For comprehensive research, therefore, the research method based on the statistical analysis
was excluded, and field survey and literature investigation method were used to identify problems and propose an
alternative. In research material, research fidelity has improved with complementing research data related with retail
specialists’ as well as department stores.

Results — This study analyzed trade area survival and its pattern through sales estimation and empirical studies on trade
areas. The sales estimation, based on Huff model system, counts the number of households shopping absorption expectation
from trade areas. Based on the results, this paper estimated sales scale, and then deducted modified probability model.
Conclusions — In times of retail store chain destruction and off-line store reorganization, modified Huff model has problems in
estimating sales. Transformation probability model, supplemented by the existing problems, was analyzed to be more
effective in competitiveness business condition. This study offers a viable alternative to figure out related trade areas’ sale
estimation by reconstructing new-modified probability model. As a result, the future task is to enlarge the borders from IT
infrastructure with data and evidence based business into DT infrastructure.

Keywords: Retail Store Types, Shopping Center, Sales Estimation Model, Consumer, Trade Area, Deformation Variable,
Weighted Value, Parameter.

JEL Classifications: C51, D12, D46.

1. Introduction ‘dolgte Ed0| EAY s flet O|YEISEHE M O
YESEHE & OSTHHAZ 2R (Youn & Kim, 2017)
2 oT0| HjZS 2L AD|QK|O| ECIjQIEZAO| AbZTL S22 dYEE = U oo E RE B HENM 2
ME Xt otk & nSYX|0f GE 2 7IEY A2k
) i . L A Zto| abH =S X=XMBl= AlXE HIAlO =1
* First Author, Dept. of Medical IT & Marketing, Eulji University, L8AZE] JolA D=2 = _?F‘— WE PN Huffs
20| 3T HULHOE Oy HER

Korea. E-mail: smrsjin@naver.com

** Corresponding Author, Professor, Dept. of Medical IT &
Marketing, Eulji University, Korea.
Tel: +82-31-740-7292, E-mail: retail2l@daumnet SOAA IT"*EQMIEHOH On-Off lineZt Z0i¥Y

gstr| WEo
ofof tist A7t SHEAe EEZHO| EI?i b iz 1felo)
Otd == Q2 A7t TAZUCE. o213t J&HoA x20f

Efol £y s}



78 Chang-Beom Jin, Myoung-Kil Youn / Journal of Distribution Science 15-6 (2017) 77-96

£ Zote 1, =t Yagh AR WaskECt Gety J|E9
OjSYR U BAS THokn, Ol2feh WA HSN Ci 0
S8 SRS He SHHUMLYS e A0iN ofE
FgEsel JISAS MEY ML DY 5 HEHSLY
g TESI0, FYNBLY T2 WAoz 1 Yoot 2YS
TSR St 20| £ 9170 BHolct.

£3], o|2{3t FHE oMM, =l ANHl FaH
=2t 7HEXE MBS0 o3 L YEHt Y¥B7tel iE=yd
|EE mofstel 588 £ Aol, IiEFY 40| ME
Hol IYHHRet AH2(of oot F&Ael SN 7ttt B
E A3E OIsiUCHH, O|H= &M =7tstt B2l AH|XIQ|
FEH Q@40 ChNst= etz oA M2 dga 2
4 NSt 7HIX|=7t &0 E¥E ELbe M2 st
IXp Bt &, nARPEo|M 2, A3 W el 2t B-™eE
g 2Este A0Yel MSELE, X|&AQl 17 otEXH
2F0j| CHF CHMO| =Z|ojof & ZHe = HEOICt 0|, AH|
Xto| 2tOo|ZAEY Needs Hzt7t 27| E0| =23t - CH
ot - AHEatof| ofst &5t st X0 WSt QUCEH
(Kim et al., 2003). %|20|= Cigot23l}t THADIE & 35
YE™I ChaetE MBS OjEA QPSR QIASID
(Kooijman, 2002; Ibrahan & Ng, 2003). st LY 028 Lj
0| ost AEeE 7|0HXK|E AFHO| Of=F5te ADHHEHSE
AR EadE QAL

2 g7o| EMHZI= FotE SHIEHoM M = Al
7|EF0t ofEZMAEt J|EFEe EXjo| ME HAEEAa
e T2 SAHMHH FXlzsde gEstd, o2
2010 CHH|SH= 20| 2X|HAI0|Ct CIOH|E 3= O|=ElAL
A W= 19633 'HUFRZ0|2'S YHESHHA AA Oz
H| E|(commercial gravity) 21t H|7|(Chebat, Michon,
Haj-Salem, & Olivera, 2014)3t 1, AH|X7F Q™S X|L|A
L} &717F AT K&, EWE0| Chet XZZat &S &
7= Of%to| @MEICHWallendorf & Arnould, 1988)11 FEI3M
C}.
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O QIS UrY 20mm HWePIo| 1-2- 3% NWS RO, &
oo} MCh+E ToptRLn, HTAHS HEHL FHS F
£ WY oIS MBGIUCL ASAl M KIH0N A
A U BYHS OfBIE0| 25000m040 ATMES
3 FMO2 TAXIL 184HS MBSACt w3 CfFm
Sy OPEHE 3,000m0|e| (YOIESHOR 1- 2544
A2 107} RIHOR NEZsfolol 1874TS HFStCH

ool RSUMZH EATUAARO|2H =ETH 0T
2 0I%t0] 71 ME0| HEICH= Huff 2 E(Huff model)2 &
f=o| MHAIHOIM LIHE SR82 METCEM i

HUAlEel ATMELE 58 47te] £F & 1Azl It
sd2 AP0l o Fst=0 A8t "ot HIojy AtzEnt
otr HolM Cha ZX|IFO| /US| S5t Hd8N HH
OlM f=23517| WZ0| Ol Eetet 0| =FHuff=&o|Ct. O
2E of= dE&SAd0| JHHStY C=2 FEHo| HE%t
BE QUCE O] REEZ ‘AH|XFZL o= MK FOiE SHE2
3 e AKX ofEHEEel A710] Hlgstn 20| =Hot=
HZ|e| HMEof HHH|Histcra MAIStD  QUCHPark et al.,
2006).

JdgiLt st W A0 4HS HEAZ0 ANME HuffZ
2 SHA7h ot O o= S35t Mt HiHE Sh=EQl
FE2d, & EYOiYAARL HHSIE QIS0 MAARE
37t ARt H(spatial interaction model) S0|A Huff 2 &
(Huff model)0| -&8& THO|A ADfFO| CHot AH[Xp FE M
Bl SO ADjeHe| EE JHHSH=H |2, E FE A
8% REOICEL 7| AH[XF AHO| JHE FEE s /24
£ AH[X} S0 xS FRACL AH[X} dESS oHst=,
7t 2 HA7h oheto|E(parameter) AE OfE A A A0l
7to|Ct. LitZtO|Ef A= YUO| A|HZALE SHX| RO AED|
717t of3{9), HE8HES TYETH ZHO| HUfZ-Z AH|Xt7L of
L XM Foj=tES 4Y AKX MEHAE 370 Hi
Astn, 2xXo| =25k AH2lel MEol EH[EsitHs 2=
Ch Ol 49| &2A|Hel n 50lg ME2 HE8M0| =
2 HuffZZO|X|2t, F=s5t Gojy 4At=nt ME0| ojgn, §
Zo| OiEof FEg2 OXs Aoj=tAvselo| AE 245t
=4 ttEMolzt JE A0fsHE| M8 T5sH7|0=
MOl ULt JBo: EF6tl & g o= W IHE A
8ItsM0| 52 37 A28 1B (spatial interaction model)
SO HUfREES HCF O ZME0l 33y EFyLEs
THSH7| 510 MATE HmED, MER REES AFT}
X} SiCE

2 MYTE DESICHH, IUols 3 & 202 H9f
g &= QICL St R4y BEoE 254 JHK| oSkt
OlM Rait B2L7ILt UCHIE FAlSts A7t RUCKLee,
1983; Lee, 1988; Lim & Lee, 1999; Hwang et al., 2007).
£ St REY MECR oW 2N HHOE £80|5
AN EFHEEE #=5= A+7t UCKPark et al,
2006; An et al., 2009; Kim & Youn, 2010; Kim et al., 2011;
Su & Youn, 2011; Youn et al., 2012; Youn et al., 2013).
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2 Mot I oiEsTE2Eo oot 4HEM =2 30 7t
2t CHEZ Q! Youn et al.(2007) =21t Park et al.(2010) =2
£ FAoz TESICE MXA, Youn et al.(2007)°] =2& &
SHH Ch31f ZCh & 0] =22 MHERE ATFAMHE Sol
J|EME FEDES| oA I 20218 BAMSIIX ML
gl MAS CIHXY WeH FHOR MIHE £
S S% MY WETRE mefoln, KOISAIZS 2 B

—

HUAIZ|= Al EHSHICE ok, EtH|AIFol &0 MTH|
oF WOREZTH|ZL &1, = K= §7|80| 5255 YEYE
AlZHo| Stz DiE FPZNE =50 82 201 ¢
Efo =etel AT=M SAFOl ALt =Lt O] =5 F,
g HufR @ M HSS Reilly 201013 HEH2 7H{2[2
Mol grHjeicts MAS AH2lo| fRASCE HE iEF
g FY2EZ YESHUAL AUCh FH=AL HdHO2 HEN
A 28A122 25 3ot J2o| 27t OHE B3t
dos HE fEs 25 St 2820 A4 LE F
22| oS MAISt ULt = MU @I @A
2QAIZI0IE, HEARO ZAS Fot HEFE 49 =2
o Zelo| 1M REO|H, £ ZHX| HYo| WALE[ BiLto)|
ERUCz SHEE YA ZHO| 240 RE= FoRCL
MEhA OiAl 71SEHOIM 1240 ZELA0] Je| Has
dEei+E fBeta)2 HE 2 W0l Mo YKt &0
teHez Lietg 4 QACk= FOICh Mt 2Rl £EF2
M2 CHE d3o| AH2let f27t J&#s & SoiA o=
X 7pHo| E = QUCh=s Fib &@e| 7HHA Hol fE &
HIAtS| 2fO|ZAEMN; REFY 2Z0M Azt S7Hef i
= Flof gebhs A0 A7z Uk 2HRRS HEY
SR ACHo| H2E DIEFE0| 7|EL HEFT d42=z
= A0 HEALE O] =E2 T2 A& 220 11t 2
of 42 2730l jExFS UEe A2 =HE 5= Y|
BH FYA=Z COE MEHel SA™E S=SHAA
LR MEERE RER V| =E ZHY|EE HE
Eht= SHAE S50 AFNERES MEFOIUC=
oM Z|=R22M 2E7HX|7F 0t & 4= AS HO|Ch
HRf =F2 2 Park et al.(2007)Q| H3t= Ct3t ZCt
=2 Al SN FRES TFEOCE M MER
ZESIIOX; AUCE O7|M A AFUHERLE 4
=0 982 71 AZH VgLt dYH 247
2 7YCh DIEFEREe EMUY A BNE ZAZ
A QFSFa AHAO| £YQIHO| 2} HUFZ RS 7H
2E ZES YA =AW QTS mef = 4H|
Foto 2t Y=E IEYS FFots Lol AFo|Ch
iAol HEE NEFE FHE fleh 0lE2 HUfZES
JIER MSERE REZR A0F0 2HX JEMEAS)
20| fRE FotsH O8N, Huffs E=AIStS
=AMt AH|AF WESu AHRRS| oW FEEO| At FF
5t7| gt BM7[-OICt 0] =22 Huff2&o| FoF™el o2
O/F N& 027 ¥ AQ’te SR3L, SHdls 201
o Halof ReAZ|7|= A7 oA ZE SHECE el Huff2
22 ZEEAO A= Ef 200 YENE TSR] 2 HO| Al
YHHE Tefstx| Rot= 2MF0l AL, ¢F 2o HuiE
FFO| =Al ZH gMQlTet & AH|AS MESHO = A0
ol mEu M HERES 0|80 HE UEARE MESE
YAYOE S0t R/ Ok EAX22 0| EoH ALt
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2|2t QIF=H0| ZRst Conversel|
THOIHO|Z2N HUFEEES 7R MEREES TS &
Al LHQ| Bl W AH|WZ FHSH= WAooz 2F Mxd Ojf
WS F=FYSIOX}; DICL E O] IHEFTFZE LS Huff 20| 9|
ot Zizto| AHEFEro| st A& AMAIStaxt ot H
OlAM 2lolZt QUCL EESH ADfQI(ZH)HE | AH|XIES| +
Ojo|5 &7t M=ETIX|Q He|2Ct B=IL ERStE S0
Ol 25t Z2FEEl= 2tE] (W. J. Reilly)o| AO{QIZ(F3)9|

ol = Z% TA|A, B) B0 X[t A A|C) HFXE
H B0EE = U= MARE= OE9 2150 vt

, 2 ZAQF 7 fIHE AIZtel AZINZO B[S =
O|E2 7|XE 3IQiCt= FOoIME 298 3 £+ ULt 59
HuffetE 2 20| 2tYe|(Reilly)o| BAlE HE Jtsst A2 X|
o 7 AF Qlet =E AHZ|o H=It UCH= HE H8st
A HCH= FOoICk

olelof ¢IttE2= Ct21t ZCh & Tae and Lim(2011)2 &
HOYE ot LX|2M MYATLE FHSHREIE S89lY
ZMo| YX|FEE Huffe] ERE0 XS0 EEX|0|A
STQ| TWEII AYE Al AHXER2 B=EIF 34, A7t 2
He+5 0|B=EO| =Cfn FAMIUCE Lee(2000)2| HFE
FSHLDYO| CHEHQIl QAT Huff(1964)2] AFQIH|, RX|
£ XE7|YoILt Ch=7| ol EOists AEO0|Lt MHAE
mojgt =+E0| 0 O|&Ql EM IS =BSH= X|2Mdez 3
Hztel X|9o2 Foloittn St o] RE2 AHERE F
UM MEHCE FHRHNM ABEE Al YR
£ UElls HE=EM OIYHEO| A= AMME S5t U
Cl= 2 &83%t7|k StRCE 12| Kim(2010)2 A
S MEH Al AH|XF HEfEAM0IM QAZM S SSHY AH|Xt
o M2 RPIE A&, RFOAY, 43, I Y, E2HeE &
MBI, 2= MEAQL 7|EA|ZHX|S] wERR, AHES O
HYUAE HEA= =8 Al Ojgjozol MxZAH O|B8HEIE
ookt 7|ofg Ao =2 2AgHE QI HH, Clark and
Rushton(1970)2 AH[XARe| AlFZS0Of S0 CHEH GI0|A A
2|0f CHot AH[Xte| RIZ== 74 Z2ESH HENX|e| AH2|7t
HE SHOFRICHT 2MSERICE Nakanish and Cooper(1974)=
HEO| =ESHE AHZ|et OfETHETLE 12{shks HuffZ 2o
Cifot H4E Tl Do FYUHo R HMuojgea}
= AZPHE+E SY5tYN, Goldman(1976)= XISAE [0t
IA5E2 W A2l HENX| O|SsHH FOFEZE MEISH=
7{2| o[elof CtE 29010 U2 Z242 FORUCt Gautschi
(1981)= FEZO|O|X| Q(of FIHEQl FZ7IsEHRE HIFSLE
o 0|87IsdE EFAI 2Ho| o520l JHMEs EA45t
L} Bucklin et al.(1992)2 EH ™iLo| AEHZ0| CHst Of
AL 252 1 Jxo| MEsSiES =0Fs Adanet Mx
7b MEEAl 4EYHFO| Ofst ARES =0F= AERY
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HOICkD HRICL Drezner(1994)= A|ZE 721t HWEEHY
HelS=S 125t FEYol XM YK M-
AlSERACY.
718 Htz 2 A70ME 20PN HufR2S NHE
Lt @F7F SR AN M22 HEEEQ HIYE
2z FZPOES Wt ISR HYHSE D2 AL
AS VSRR oitt F, ¢7|e B HAFZLE HES
= g7E HZO| HEet AHE|Hs
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£ 28510 &a 7t Al
7E8s FYote HuffRES SSHLTWEH| HEot0 Ef
= A3, Y L2(Reilly) Aol JHA|L0 HESt=

ol 03 Hu o HJ rlo

ox oA

ULBEAS a=1, b=28 HEOFEZ LCSIRA} oLt Ol2{et
HSe2 FFE ANYEFREL EA oot MYHEFEC
HAVE 7FE RA UELE LEEASE HETh A01E0
Huff2 29| 2=t EfddS =0l MAATE CIE &
OF KRHHSIA|Z| 1K} SHCt.

-

3. &3 HAEEMI HEFZYRE =&
31, 4 UBENO TRt

= 979 miExd RE2 Jus 14 g MEe=
y=fx) 2 ZZol= A3 ZA0IC). YT X[H7ksth of
E2 FABIL ZEAZ|= BYGE M2 WMH22 2H|X
&R n2l ()0l NEgut= O|0{TCh= ZO|Ch [atM
y=ix) oA x= SRS y= SHETRM x7t BotH yo| 2
W7 Eloks A3
oM y=3f(x)2| +HE EFZEZES GYX|5= nO| 2H|X};
o dS0 Ojx|= Fgo| 2 gz A8 AOIth x= JHE
STOM 2BIXE ZGX|F nol IS St x9 ©0| yat=
Zute| oji7f=0| Eguz UEHHCh= EEe TSIt o
Ch. o] REO|M Xt X{7F M2 2ag| ZAnX| ye 7|
of X OEch X462 XEHQ &po| SEY DAt Xi=
ol did NI 8YElE 240 43 U

= Ee Aolct

<Figure 1>0fA 20| &3 OIS LA HZHHQl Ak
20 HAEE dHEDH FALL HEO| BEDL L0
Of &#o| EES0| 3T /O] 7tSOtL). Mats, Hx
o BESO| ME F= T HF/iHa Z2hA0Hd2 7
2ot SadtH, Co| 20| 2tdE = SHBY0N o g
D)2 +8dte A0l 0fe =ZatHolat & ZO|Ch. AH|XHE
MELELH MHIAE 2ot Ak

= GTE 7IEL EFY 2YS 0|8310] 7|E-H| =
MM 780 FEREZ 280 7|HFZOES o
TP ote HAREO|ZRA'S LS V|EFY =T
OiEdS LhEst, ool 38 gt T 7|=xt
22 87t AN, Fa¥sE CHE3a 2o

Nm, =ofy 2EHEH SIEE A2 J7|E OIEEH0|
Ho|4 25,000m" H&2 O|MCZ ™ALL

=M, ol Mee HHE Skm O[LHo| 1Atg#} 2HE 10
O[LHel 2X}4F, 20km O|Lio| 3kt P2 HFUL). £
oYM AN JEEN AFA Y 242 EH
Ol2S ZHE 1 2% gaoM APEHO| =Y FE=1t
TEEe JHuXo ME ZEARL pAFEIC] AEERE
HAE HEd17| flet A2 Youn et al.(2007)0f ‘=L CHY
Hol oEFFEE 2-Ye ATE Moot Mz oiE
Y o= ER A2 JESIAAt ottt

AR, ST A @Rz WEEY gt #H2S2| H
T JEez FMols ATl REYH YE 5oV
QAo AMA0| A0 HRAN HUfREES St AIEHE
78 T8 BEEE =0|7] ?fsi MSAIL 1874 (LR
7N, HHSRY 6717, SHety 371 7|EMshY 270 S18
HE)E WLz oHEUCE 2 U= Lee(2006)0 23t =
=M g2 HIH0| aHRte| HES Y=L UEZ0|
0| Atk= FE mefsta Atk

o5

SR, L8N #eIZE LFV|E2 HEYEE =50 2ot
DjEe 277t oLt SHYHEo| HA HE EAS O
B2 0|8ot=0l, of7|A QIE{SEOfHI} EFX| Aol AH|

o =

i 2dH0l & AONOHE, sHeletdZe| ofE= Zetk|At= Folch
HIXEZ} QIAShE SHLte| MIFO0[2tH, AMH|AZO| HEsh I
Estimated model commercial sales(A)
Strategy Development&Problem-solving

Commercial Standardization(B)
Standardization of stores

A

Inside Environmental improvement(C)
Process improvement
A

4

Competition in the commercial(D)
Marketing activity

A

I
Y= f(x) - vy = Ef(\| + 3%+ x)
Xxi=B, X2 =C, Xs=1D, n = Consumer sensitivity

<Figure 1> Trade area estimation model & Influence factors
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CHAm, o= 2ME 8ot ZyA|l Aol 545 240l S
AHH APEFS Hf2E2S 0|83510] F=Fot AIYEREL Mt HSnSddEo 49 ZHE S0 1A 3 BtE
o HAE H|WFMotuxt otot. HuffR oA EQoh F HH Skme| SHplatHES X|Of EAISHY ZHMHS 7|F2E Skm
TR, FZ:eb AH|XF 2to] AHE| U HE EAS 37HK| /i XEE oLt AP YHES "AOIM 'GIEX| 7THRHS| XY
Ol F2ZQt AH|XF 7H9| AH2|= AH[XLS| K|, 2HHEHE0A Ma#e XAl By 20kme| HR|ARMS St 77039
dAMO| AEE = sHEXIYES SHNM ZEdte HRE 7| QIFHMAUE BHeE 40| YYHNN nE FSOTFO
=2 HotALL 30| &= XEE 4 ol ZHRE YIICt ot
oMM, BTl HUfR @S 0|83t 212to| Fxo| AFER DEMH SHE K= o2 X|Hot =YE 2
22 FY5e dAlg X5, & dFoMs HAdEDE Aol FHE XM Zzel 77HHS| QAIHARMINK| HE|E
Aital =EIEON AHE S47|0 ATEE MOFE A FE5t, ZZ o3 Y s AEFY HRlE dAgE
ASED, A0 SRS Fe JIEEXQE HE M0l o2t WEHE AE2 iEA0dAel SHdEXel  1Ayd
EN2| MEYRIE QoY HARYES LHESIALE 100%, 2K 70%, 3XHAHEE 30%2| &S Bhdste,
2 7= siEX|Ye| TA| ADHAIZ MPOA SHZEC| Of WYFGE HHHIEE MEZAL YHE EiSI0] <Table 1>1f
ET RS2 AUEE TYHIES dEXE oS, HAoE 20| AFHHN R-MPO| QFE EFJUCL CHEL ME2X]|
AT HIW HBSt= EXE +EIUCH o MY qzot HYE Y W, A-GHAEBHLE 3PSt
[, & AT SAHYAES HojLts EF AHE LIEH|I20(M
3.2, MHEAHRNA MAHET|I™E =H HRAAIZA L, SOl Oj2fe| 2ol ATt 7Pgsto ofE
Fert=o| 7S K|of BtESIUCE
H2 ol [jAto] DAY M2 XXM QS SHSIEA|Qt KA 22 sy 22 YHoz 1XdH
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<Table 1> Intersection measurement on adjacent trade area and scale (public transport area)

Core Trade Area Adjacent trade area(criteria: state, province or country) et DIHEnES
(people) Measurement
A-L. Dpt. store Jung-gu(1st)/Jongno, Yongsan, Sungdong, etc. 4(1st, 2nd) Eunpyung,
Main store (34) * | Dongjak(2nd)/Gangseo, Guro etc. 11(3rd)/Gwangjin etc. 10(2nd, 3rd) | 494416 | Model trade area
: . Gwangjin, Gangdong etc. 2(1st, 2nd)/Sungdong, Dongdaemun(2nd)/
B-L. Dpt. store Jamsil Jongno, Jung-gu, Yongsan, etc. 8(2nd, 3rd)/Kangbuk, Dobong, 4,370,315 14.75km
(28)
Nowon etc. 8(3rd)
g Dobong, Nowon(1st, 2nd)/Kangbuk(2nd)/Jongno, Jungnang, Sungbuk
C-L. Dpt (;t1o)re Nowon etc. 4(2nd, 3rd)/Jung-gu, Yongsan etc. 7(3rd), Namyangju etc. 1(1st, 3,035,271 16.96km
2nd, 3rd)
. Yongsan, Seocho, Kangnam etc. 3(1st. 2nd)/Jung-gu(2nd)/Jongno,
D-S. Dpt. szt:;)é)e Gangnam Gwangjin etc. 10(2nd, 3rd)/Jungnang, Kangbuk, Dobong, Nowon, etc. 5,338,405 7.56km
13(3rd)
E-S. Dot. store Yeongdeungpo(1st)/Yongsan, etc. 5(1st, 2nd)/Geumcheon,
Yeon ) deLE)n. o (33) Gwanak(2nd)/ Jongno etc. 8(2nd, 3rd), Gwangijin, etc. 13(3rd), 5,432,061 11.1km
9 9P Gangseo(1st, 2nd, 3rd)
F-H. Dot. store Mia Sungbuk(1st)/Jongno, etc. 4(1st, 2nd)/Jung-gu, Sungdong, etc.
- P 2(2nd)/Yongsan, Seodaemun, etc. 7(2nd, 3rd)/Yangcheon, Gangseo, 5,019,968 8.06km
(28) .
Dongjak etc. 6(3rd)
G-H. Dpt. store Mokdong | Mapo, Yangcheon, etc. (1st, 2nd)/Seodaemun(2nd)/Jongno, Jungu, 5244 754 13.03km
(29) Yongsan, etc. 9 (2nd, 3rd)/Sungdong, Dongdaemun, etc. 9(3rd) ” ’
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<Table 2> intersection measurement on adjacent trade area and scale (Vehicle area)

Core Trade Area Adjacent trade area(criteria: state, province or country) ezt el DRy
(people) Measurement
A-L. Dpt. store Jung-gu(1st)/Jongno, Yongsan, Sungdong, etc. 4(1st, 2nd) Eunpyung, 5494 416 Model trade
Main store (34) * Dongjak(2nd)/Gangseo, Guro etc. 11(3rd)/Gwangjin etc. 10(2nd, 3rd) e area
C-L. Dpt. store Nowon | Gwangjin, Gangdong etc. 2(1st, 2nd)/Sungdong, Dongdaemun(2nd)/ Jongno, 4370315 15.5km
21 Jung-gu, Yongsan, etc. 8(2nd, 3rd)/Kangbuk, Dobong, Nowon etc. 8(3rd) T ’
C-L. Dpt. store Nowon | Dobong, Nowon(1st, 2nd)/Kangbuk(2nd)/Jongno, Jungnang, Sungbuk etc. 3035271 14.4km
(21) 4(2nd, 3rd)/Jung-gu, Yongsan etc. 7(3rd), Namyangju etc. 1(1st, 2nd, 3rd) e ’
D-S. Dpt. store Yongsan, Seocho, Kangnam etc. 3(1st. 2nd)/Jung-gu(2nd)/Jongno, Gwangjin 5338405 7.38km
Gangnam (36) etc. 10(2nd, 3rd)/Jungnang, Kangbuk, Dobong, Nowon, etc.13(3rd) T '
E-S. Dpt. store Yeongdeungpo(1st)/Yongsan, etc. 5(1st, 2nd)/Geumcheon, Gwanak(2nd)/ 5432 061 9.8km
Yeongdeungpo (33) Jongno etc. 8(2nd, 3rd), Gwangjin, etc. 13(3rd), Gangseo(1st, 2nd, 3rd) T ’
F-H. Dpt. store Mia Sungbuk(1st)/Jongno, etc. 4(1st, 2nd)/Jung-gu, Sungdong, etc. 2(2nd)/ 5019.968 8.01km
(28) Yongsan, Seodaemun, etc. 7(2nd, 3rd)/Yangcheon, Gangseo, Dongjak etc. 6(3rd) T '
G-H. Dpt. store Mapo, Yangcheon, etc.(1st, 2nd)/Seodaemun(2nd)/Jongno, Jungu, Yongsan, 5244 754 14.39m
Mokdong (29) etc. 9 (2nd, 3rd)/Sungdong, Dongdaemun, etc. 9(3rd) T ’

<Table 3> Trade area intersection calculation in public transportation & vehicle

(unit: household/10,000won)

Core Trade Area public transport area (km) Vehicle (km) Opening Date Store Size (m’) Sales in 2016
A-L. Dpt. store (34) *Model transport area *Model transport area 1979-12-17 76,487 1.38 ftrillion
B-L. Dpt. store (28) 7.79 8.19 1988-11-12 78,640 1.35 trillion
C-L. Dpt. store (21) 9.55 8.10 2002-09-03 29,700 4730 billion
D-S. Dpt. store (36) 3.80 3.71 2000-10-05 42,900 1.4637 trillion
E-S. Dpt. store (33) 5.56 4.91 1984-05-01 43,098 4116 billion
F-H. Dpt. store (28) 412 4.09 2001-08-31 47,950 4102 billion
G-H. Dpt. store (29) 6.59 7.27 2002-08-30 60,390 6798 billion
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Area

Departure

Street Address

Jeungsan-dong
community service center

89, Jeungsanseo-gil,
Eunpyeong-gu, Seoul, Korea

Wolgye 1-dong
community service center

59, Seokgye-ro, Nowon-gu,
Seoul, Korea

Daeheung arcade

97, Gyeongin-ro 3-gil, Guro-gu,
Seoul, Korea

Songpa bachelor Army
Welfare

364, Wiryesunhwan-ro,
Songpa-gu, Seoul, Korea

Woodian 1. apartment

Sinnae-dong, Jungnang-gu,
Seoul, Korea

ama
m

Sanggye 3,4 dong
community service center

859, Deongneung-ro,
Nowon-gu, Seoul, Korea

®

Kangil Riverpark 7.
apartment

686, Gangil-dong,
Gangdong-gu, Seoul, Korea

source: Distance measurement reorganization on retail facilities

of vehicle trade area

<Figure 2 > Status of Seoul retail stores within vehicle trade area

<Table 4> Large retailer status in Seoul within vehicle trade area
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(unit: distance-km/time-minute)

Department A zone B zone C zone D zone E zone F zone G zone

(m’) (distance/time) | (distance/time) | (distance/time) | (distance/time) | (distance/time) | (distance/time) | (distance/time)
L. Dpt. store Main/ 76,487 % |  11.38/32 12.02/39 17.77/51 24.48/46 16.13/39 20.35/55 25.96/45
S. Dpt. store Main/ 56,100 |  10.64/34 12.58/41 17.69/51 24.63/48 16.50/43 20.46/56 26.92/47
H. Dpt. store Sinchon/ 27,060|  5.17/17 19.02/45 15.12/44 28.95/57 22.95/48 32.62/64 30.85/54
H. Dpt. store Mia/ 37,950 | 17.20/41 4.22/16 33.04/70 25.53/46 8.53/18 0.38/38 20.15/42
L. Dpt. store Mia/ 28,380 17.77/43 4.44117 3361/73 26.10/48 9.11/20 9.60/39 20.75/44
L. Dpt. Stm%gg‘go”g”ya”g”i 19.02/48 6.52/18 26.49/72 20.28/44 10.33/27 13.38/37 14.01/38
L. Dpt St°2r§ 3’2%”"“" Univ. | 54 34742 11.14/26 27.06/65 13.53/27 14.98/35 18.23/44 13.54/22
H. Dpt. Stgqesg[)ade center | o5 53/47 18.45/32 33.97/63 10.96/25 23.59/34 31.39/42 15.40/27
H. Dpt. Store4'§p9“je°”9 19.72/39 15.16/22 22.11/55 17.63/33 18.55/36 22.02/48 18.39/32
G. Dpt. store/ 25,973 22.00/38 14.98/22 23.38/59 17.46/34 18.37/35 21.85/48 17.64/29
L. Dpt. %tgrggo"angnam 23.86/55 19.28/42 32.38/57 11.24/26 25.97/42 33.81/52 17.78/37
S. Dpt. jtgrgogangnam 18.79/32 21.26/34 18.74/52 19.16/42 26.30/49 26.85/62 23.09/46
L. Dpt. store Gwanak/ 23430  15.37/38 28.38/53 11.43/30 23.73/51 32.54/68 32.48/77 32.50/64
S. Dpt. St°[g ggg"gdeungpo 10.37/25 27.30/46 8.53/29 30.72/60 30.69/58 34.18/71 32.30/60
L. Dpt. St%% ggg”gdeungm 11.64/29 28.65/53 8.46/29 31.61/67 32.03/63 35.51/77 35.68/63
H. Dpt. store D Cuve/ 65,100  12.06/31 28.84/55 6.93/24 29.08/63 32.22/64 35.70/78 35.87/65
H. Dpt. ’28"593"0""’0”9 8.42/27 25.76/56 7.72/30 31.77/71 27.33/67 36.55/80 36.41/66
Happy Dpt. store/ 40,414 8.02/26 25.30/54 10.10/28 35.25/66 26.93/66 37.31/80 37.20/63
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Block

Departure

Street Address

A

Pyeongchang-dong
community service center

65, Pyeongchang munhwa-ro, Jongno-gu,
Seoul, Republic of Korea

657, Hancheon-ro,
Seongbuk-gu, Seoul,
Republic of Korea

657, Hancheon-ro, Seongbuk-gu, Seoul,
Republic of Korea

Hana kindergarten

317, Pyeongchang-gil, Jongno-gu, Seoul,
Republic of Korea

Yangpyeong-dong
Hansol Park

51, Yangpyeong-ro 30-gil,
Yeongdeungpo-gu, Seoul, Republic of
Korea

Song-pa Parkdale 2.
apartment

38, Seongnaecheon-ro 47-gil, Songpa-gu,
Seoul, Republic of Korea

Woodian 2. apartment

165, Sinnaeyeok-ro, Jungnang-gu, Seoul,
Republic of Korea

Banghwa Gaehwa apartment

167, Geumnanghwa-ro, Gangseo-gu, Seoul,
Republic of Korea

Seoul Arboretum
Hyundai Hometown

233, Hang-dong, Hanam-si, Gyeonggi-do,
Republic of Korea

Siheung 3-dong
community service center

40, Siheung-daero 18-gil, Geumcheon-gu,
Seoul, Republic of Korea

J

Godeok leenpark apartment

74, Sangil-ro, Gangdong-gu, Seoul,
Republic of Korea

<Figure 3> Retail store status in Seoul within transportation trade area

<Table 5> Large retail status in Seoul within public transportation trade area

(unit: distance-km/time-minute)

Large Retailers A zone B zone C zone D zone E zone F zone G zone H zone | zone J zone
9 () (distance/ | (distance/ | (distance/ | (distance/ | (distance/ | (distance/ | (distance/ | (distance/ | (distance/ | (distance/
time) time) time) time) time) time) time) time) time) time)

E Sto;eg;(g”gsa” 10.73/35 | 19.64/41 | 11.82/39 | 9.77119 | 22.20/42 | 24.49/42 | 19.15/36 | 16.50/49 | 15.12/39 | 28.51/33

E. store Cheonggye- | g aaim3 | 76219 | 10.84/20 | 22.54/31 | 18.12/41 | 12.16/26 | 30.76/45 | 35.65/59 | 29.71/59 | 19.96/35
cheon / 16,060

E. Sto;ez ggjgpyung 536/15 | 14.98/30 | 6.81/20 | 10.68/19 | 34.78/51 | 19.56/30 | 18.96/34 | 23.87/48 | 24.24/46 | 31.95/38

G. St°5res7sé”°h°” 9.82/25 | 19.02/39 | 11.34/30 | 593117 | 26.90/49 | 23.58/40 | 16.34/36 | 15.68/49 | 19.19/44 | 33.16/39

ve. Store1:‘*2%r‘69de“”9p° 14.15/30 | 23.30/37 | 15.71/33 | 2.81/8 | 27.77/48 | 27.86/37 | 12.94/23 | 13.45/35 | 14.00/33 | 33.78/39

Hs. Sg‘gﬁ g’(\)’°'g°k 7.86/27 2629 | 6.63/21 | 18.28/27 | 22.57/33 | 7.19/14 | 26.55/40 | 31.46/54 | 30.81/51 | 19.58/22

E. St°r1ezv3vgggs'm”' 12.02/38 | 8.75/23 | 11.98/33 | 20.01/36 | 15.98/36 | 13.33/29 | 31.93/48 | 28.75/65 | 27.43/54 | 23.86/30

L. St°r'31 OKg;Zpi AIpOTt | o4 48140 | 33.54/46 | 25.98/42 | 14.16/19 | 44.24/62 | 38.25/48 | 32510 | 12.28/33 | 19.19/42 | 49.42/50

Hs. St‘1’roe6':1"§kd°”9 13.50/33 | 22.65/39 | 15.09/35 | 3.34/11 | 33.25/54 | 27.23/39 | 11.44/28 | 10.57/27 | 11.91/30 | 39.11/43

E. St°"7e7§6”d°”m 17.43/43 | 26.53/49 | 18.97/44 | 6.53/21 | 30.71/59 | 31.11/45 | 16.25/31 | 7.71/27 | 10.59/25 | 38.08/51

ve. Sto’f1 ’é‘;‘émCheon 21.82/54 | 33.20/63 | 23.63/54 | 10.25/29 | 31.89/65 | 35.78/55 | 20.95/42 | 9.53/25 | 3.86/13 | 37.01/60

Hs. St‘j{g 0N72mhy“” 17.73/47 | 22.35/54 | 18.81/55 | 15.04/35 | 19.20/54 | 28.00/56 | 23.37/46 | 16.62/49 | 11.43/25 | 30.13/43

CT. St%e&;anglae 20.08/50 | 24.02/57 | 21.26/52 | 21.95/40 | 14.14/48 | 28.20/55 | 28.77/57 | 31.09/41 | 14.94/23 | 20.31/37

E. St"fs:g"ksam 17.21/50 | 16.66/56 | 18.39/53 | 19.64/42 | 13.08/38 | 22.66/52 | 27.01/55 | 45.23/57 | 20.28/44 | 20.33/32
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Large Retailers A zone B zone C zone D zone E zone F zone G zone H zone | zone J zone

9 () (distance/ | (distance/ | (distance/ | (distance/ | (distance/ | (distance/ | (distance/ | (distance/ | (distance/ | (distance/

time) time) time) time) time) time) time) time) time) time)

L. Stﬁ;esig”gpa 25.44/51 | 22.21/47 | 27.06/43 | 26.87/41 | 4.89119 | 20.61/44 | 37.61/60 | 39.77/63 | 23.24/44 | 15.58/23
CT. St"g ZSO%”Q”O“Q 16.07/38 | 6.80/16 | 14.46/37 | 26.50/40 | 19.39/38 | 4.10/13 | 34.56/50 | 37.03/67 | 32.62/58 | 14.42/23
L Storg G%Zmyang 702024 | 514/22 | 577/18 | 18.90/38 | 26.82/49 | 11.38/31 | 27.17/48 | 29.64/65 | 32.45/61 | 23.76/37
Ha. 3205687'30°b°”9 13.67/43 | 53717 | 10.88/38 | 27.46/43 | 27.22/47 | 9.28/22 | 41.43/42 | 38.21/68 | 38.72/63 | 21.66/31

<Table 6> Dpt. store shopping probability Comparative table within vehicle trade area (modified Huff Model)

(unit: Store Size-m’/time-minute)

Dpt. store/ A zone/ B zone/ C zone/ D zone/ E zone/ F zone/ G zone/

(m’) (run time) (run time) (run time) (run time) (run time) (run time) (run time)

L '?nﬂgis;”e 76487/32 | 76487/39° | 76487/512 | 76487/46° | T76487/39° | 76487/55° | 76487/45
76.487 % 74.69 50.28 29.40 36.14 50.28 25.28 37.77

<Table 7> Dpt. store shopping probability chart within vehicle trade area (modified Huff Model)

(unit: Store Size-m’/time-minute)

Dpt.store (m’) A zone B zone C zone D zone E zone F zone G zone
L.Dpt.store 74.69 50.28 29.40 36.14 50.28 25.28 37.77
(main)
76,487 % 10.29 6.41 5.97 9.37 9.65 10.41 9.57
18 stores 725.51 784.47 492.82 385.81 521.45 242.85 394.87
total 100 100 100 100 100 100 100
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<Table 8 > Expectations for Dpt. stores transformation Huff Model within vehicle trade area

(unit: Store Size-m’/time-minute)

Dpt. store A~G zone shopping probability A~G shopping probability

max. min. max. value | min. value Gap arithmetical average| Total Expectations (E)
L. Dpt. store main F C 10.41 5.97 4.44 8.19 61.67 7.53
S. Dpt. store main F B 7.36 4.25 3.1 5.81 41.23 7.10
H. Dpt. store Sinchon A B 12.90 1.70 11.20 7.30 26.91 3.69
H. Dpt. store Mia E C 22.46 1.57 20.89 12.02 66.96 5.57
L. Dpt. store Mia E C 13.61 1.07 12.54 7.34 43.90 5.98
L. Dpt. store Cheongnyangni B C 14.69 1.46 13.23 8.08 50.99 6.31
L. Dpt. store Kunkuk Univ. G C 13.27 1.21 12.06 7.24 39.63 5.47
H. Dpt. store Trade center D C 13.00 1.60 11.40 7.30 43.87 6.01
H. Dpt. store Apgujeong B C 6.78 1.73 5.05 4.26 31.75 7.45
G. Dpt. store G C 7.82 1.52 6.30 4.67 33.19 711
L. Dpt. store Kangnam D A 11.77 1.40 10.37 6.59 31.00 4.70
S. Dpt. store Kangnam D C 6.30 3.22 3.08 4.76 33.19 6.97
L. Dpt. store Gwanak C E 5.28 0.97 4.31 3.13 14.95 4.78
S. Dpt. store Yeongdeungpo C B 10.40 2.46 7.94 6.43 34.60 5.38
L. Dpt. store Yeongdeungpo C B 8.83 1.66 717 5.25 25.23 4.81
H. Dpt. store D Cuve C B 22.94 2.74 20.2 12.84 50.61 3.9
H. Dpt. store Mokdong C B 13.62 245 11.17 8.04 40.54 5.04
Happy Dpt. store C B, E 10.45 1.77 8.68 6.11 29.78 3.40

<Table 9> Mart shopping probability Comparative table within publication trade area (transformation Huff Model)

(unit: Store Size-m’/time-minute)

Large Retailers A zone B zone C zone D zone E zone F zone G zone H zone | zone J zone
(m’) time time time time time time time time time time
L. st;)irreo}:tlmpo 10,522/40? | 10,522/462 | 10,522/422 | 10,522/19? | 10,522/622 | 10,522/482 | 10,522/10% | 10,522/332 | 10,522/422 | 10,522/50?
10522 * 6.57 4.97 5.96 29.14 273 4.56 105.22 9.66 5.96 4.20

<Table 10> Large retail shopping probability chart within publication trade area (transformation Huff Model)

(unit: Store Size-m’/time-minute)

Large Retailers A zone B zone C zone D zone E zone F zone G zone H zone | zone J zone
L. stqre Kimpo 6.57 4.97 5.96 29.14 2.73 4.56 105.22 9.66 5.96 4.20
106,11;':22'1* 2.58 0.59 2.14 5.12 1.61 0.98 39.90 7.20 2.21 1.54
18 stores total 254.29 838.68 278.26 568.94 169.43 466.93 263.72 134.28 269.75 273.24
(probability) 100 100 100 100 100 100 100 100 100 100
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<Table 11> Cyber-space factors and Modified parameters Measurement model
~ oint N=2
Cyber-space Factors Modified Parameters @ p : :
Dpt. store large retailers Dpt. store large retailers
- Retail tour, complex structure @) @ 0.14 0.08
Branch §tore - Store size scope & market development ® ® 0.10 0.06
performance in related ) -
trade area - Shopping scope extendability ® ® 0.06 0.06
- brand choice & market share ® ® 0.10 0.10
. - cars, park-and-ride @ @ 0.08 0.14
Transportation - parking area convenience ® @ 0.12 0.14
Network ) - .
Accessibility - floating population passing amount @ ® 0.08 0.06
- main traffic network & Subway Area ® ) 0.12 0.08
- square & park ownership @ ® 0.08 0.06
Market convenience & | = Entertainment facilities @ ® 0.14 0.10
shopping circumstance | - one-stop shopping convenience @ @ 0.08 0.14
- nearby trade area connectivity ® ® 0.06 0.12
" - Trend product & fashion ® ® 0.12 0.12
Composition & | o e rience & Fun share @ ® 0.14 0.10
differentiation . .
in Products MD - price & quality ® @ 0.10 0.14
- easy-to-find store & Excess choice @ @ 0.08 0.14
. - customer service & trust ® @ 0.10 0.14
Marlgetmg - social contribution & value creation ® ® 0.10 0.06
Svstem - design & IT solution ® ® 0.12 0.10
Y - kernel client &client satisfaction @ ® 0.08 0.06
Total (Score: trade area may depend on situations) 100 100 2 2
<Table 12> Modified probability formula
P,; + probability that a consumer moves from i zone to j retail facilities
57><()\+ w,) Sj . Store Size
ﬁijx(A— W) T;; : use time that takes from i zone to j retail facilities
Dy = W n : number of stores
% I, : time weighted value variable = weighted value+( T;;+standard 7; j)
ST O I/I{) W, : scope weighted value variable = (.5;+standard.S;)xweighted value
X @ Modified parameters
<Table 13> Calculating course of Parameter(\) formula
Sj Tij Sj— Sj (Sj—5j) Tij— Tij (Tij— Tij)? (Sj— Si)(Ttj— i)
1 76,487 32 36,800 (36,800)? -3 (-3)? (36,800)%(-3)
18 40,414 26 727 (727)? -7 (-7 (727)%(-7)
2 714,380 644 0 (A) 0 (B) ©)
n 39,687 35
<Table 14> Sales estimation Modified parameters weighted value & > application scope
A 0.25 0.50 0.75 1.00 1.25 1.50 1.75
I, Time weighting(%) 100~96 95~91 90~86 85~81(85) 80~76 75~71 70~66
S; Area extraction weight(%) 20~25 26~30 31~35 36~40(38) 41~45 46~50 51~55
A 0.25 0.50 0.75 Reference weight 1.25 1.50 1.75
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<Table 15> Dpt. store model branch shopping probability table within vehicle trade area (transformation probability Model)

(unit: Store Size-m’/time-minute)

Dpt. store A zone B zone C zone D zone E zone F zone G zone

L. Dpt. store (main) 616.42 449.59 242.68 298.31 415.00 208.67 311.71
76,487 % 10.27 6.91 6.02 9.40 9.64 10.41 9.57

18 stores total 6,000.06 6,509.17 4,029.39 3,184.91 4,304.08 2,004.02 3,257.94
(shopping probability) 100 100 100 100 100 100 100

<Table 16> Large retails model branch shopping probability table within

public transport trade area (transformation probability Model)
(unit: Store Size-m’/time-minute)

Large Retailers A zone B zone C zone D zone E zone F zone G zone H zone | zone J one

L. store Kimpo airport | 54.27 41.04 49.23 240.54 22.59 37.69 868.34 79.74 49.23 34.73
10,522 % 243 0.59 214 5.08 1.61 0.98 39.89 7.19 2.31 1.68

118 stores total 2237.34 | 6922.02 | 2297.21 | 4726.00 | 1399.27 | 3854.56 | 2176.82 | 1108.72 | 2133.63 | 2061.87
(shopping probability) 100 100 100 100 100 100 100 100 100 100
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<Table 17> New transformation probability model formula

O R EEA|Z (O R A Z+AX|/E18T) 2 (IR =EAIZE
+AX|Y B18F)7 7|E 7,2 W= 0.85+(32+(32/18))=0.057}
AHEEICE M2tAM L Dpt. 280l HESEREo| AMAloR
76,487x(1+6.84)+(32)?x(1-0.05) = 614.420|C}y. AX|Y Lf =18
Mg MO0l P 5 60000602 LPB, ATHES
10.270|C}. 0|2t 20| +=HHuff2E 2HAlo] AMZAHR THEX|
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. Store Size
8% (A+ W, % X\)
T%j5< (A=W, x X')

S A+ W, < X\) standard T,

=1 TG} (A= W, x X)) W,
standard.5; :

*E > DQHJ‘Q

Pi; =,

P, : probability that a consumer moves from i zone to j retail facilities

1 use time that takes from i zone to j retail facilities
: number of stores
Modified parameters
: time weighted value variable = weighted value+( T;;+ standard 7; j)
related stores’ average + related total area n
: scope weighted value variable = (.5;+standard.5))xweighted value
related stores’ average + related total area n
Ao W, weighted value x 0.25~1.75
W, weighted value x 0.25~1.75
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<Table 18> Dpt. store & region’s shopping probability table
(new transformation probability model contrast with average within vehicle trade area

89

(unit: Store Size-m’/time-minute)

Dpt. store A zone B zone C zone D zone E zone F zone G zone
L. store (main) * 76,487/32 76,487/39 76,487/51 76,487/46 76,487/39 76,487/55 76,487/45
S. store main 56,100/34 56,100/41 56,100/51 56,100/48 56,100/43 56,100/56 56,100/47
H. store Sinchon 27,060/17 27,060/45 27,060/44 27,060/57 27,060/48 27,060/64 27,060/54
H. store Mia 37,950/41 37,950/16 37,950/70 37,950/46 37,950/18 37,950/38 37,950/42
L. store Mia 28,380/43 28,380/17 28,380/73 28,380/48 28,380/20 28,380/39 28,380/44
L. store Cheongnyangni 37,328/48 37,328/18 37,328/72 37,328/44 37,328/27 37,328/37 37,328/38
L. store Kunkuk Univ. 25,360/42 25,360/26 25,360/65 25,360/27 25,360/35 25,360/44 25,360/22
H. store Trade Center 31,350/47 31,350/32 31,350/63 31,350/25 31,350/34 31,350/42 31,350/27
H. store Apgujeong 25,740/39 25,740/22 25,740/55 25,740/33 25,740/36 25,740/48 25,740/32
G. store 25,973/38 25,973/22 25,973/59 25,973/34 25,973/35 25,973/48 25,973/29
L. store Kangnam 30,690/55 30,690/42 30,690/57 30,690/26 30,690/42 30,690/52 30,690/37
S. store Kangnam 42,900/32 42,900/34 42,900/52 42,900/42 42,900/49 42,900/62 42,900/46
L. store Gwanak 23,430/38 23,430/53 23,430/30 23,430/51 23,430/68 23,430/77 23,430/64
S. store Youngdeungpo 43,098/25 43,098/46 43,098/29 43,098/60 43,098/58 43,098/71 43,098/60
L. store Youngdeungpo 36,630/29 36,630/53 36,630/29 36,630/67 36,630/63 36,630/77 36,630/63
H. store D Cuve 65,100/31 65,100/55 65,100/24 65,100/63 65,100/64 65,100/78 65,100/65
H. store Mokdong 60,390/27 60,390/56 60,390/30 60,390/71 60,390/67 60,390/80 60,390/66
Happy store 40,414/26 40,414/54 40,414/28 40,414/66 40,414/66 40,414/80 40,414/63
Size Total 714,380 714,380 714,380 714,380 714,380 714,380 714,380
Size Average 39,687 39,687 39,687 39,687 39,687 39,687 39,687
Time Total 644 671 882 854 812 1.048 844
Time Average 35 37 49 47 45 58 46
<Table 19> Vehicle trade area & Dpt. store model branch shopping probability chart
(New Transformational probability model)
(unit: store size-m’/time-minute)
Dpt. store A zone B zone C zone D zone E zone F zone G zone
L. Dpt. store main 1,114.91 742.79 438.93 539.54 750.60 377.41 563.79
76,487 % 16.19 11.45 8.56 16.62 17.02 17.90 17.30
18 stores total 6,886.36 6,486.20 5,124.96 3,246.83 4,409.88 2,108.5 3,259.81
(shopping probability) 100 100 100 100 100 100 100

<Table 20> Public transport trade area & large retailers average shopping probability chart (New Transformational probability model)
(unit: store size-m'/time-minute)

Large retailers A zone B zone C zone D zone E zone F zone G zone H zone | zone J zone
L. store 10,522 10,522 10,522 10,522 10,522 10,522 10,522 10,522 10,522 10,522
Kimpo airport * 40 46 42 19 62 48 10 33 42 50
Size Total 258,171 258,171 258,171 258,171 258,171 258,171 258,171 258,171 258,171 258,171
Size Average 14342 14342 14342 14342 14342 14342 14342 14342 14342 14342
Time Total 676 664 676 516 833 678 731 881 754 666
Time Average 38 37 38 29 46 38 41 49 42 37

<Table 21> Public transport trade area & model branch retailers average shopping probability chart
(New Transformational probability model)

(unit: store size-m'/time-minute)

Large retail A zone B zone C zone D zone E zone F zone G zone H zone | zone J zone
L. store 41.24 31.18 37.40 188.67 17.16 28.64 782.01 62.54 37.80 26.39
Kimpo airport
Pl 143 | 016 | 08 | 329 | 075 | 032 | 2878 | 422 | 116 | 063
18 stores total 2,892.87 | 19,640 | 4,241.78 | 5,735.62 | 2,286.43 | 8,898.98 | 2,716.75 | 1,481.05 | 3,267.87 | 4,183.09
(shopping probability) 100 100 100 100 100 100 100 100 100 100
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<Table 22> Vehicle trade area & model branch Dpt. store shopping probability chart

(unit: store size-m’/time-minute)

Division A zone B zone C zone D zone E zone F zone G zone
Modified Huff model 10.29 6.41 5.97 9.37 9.65 10.41 9.57
L. Dpt. Ul 10.27 6.91 6.02 9.40 9.64 10.41 9.57
store probability model
ok -
main New Transformational 16.19 11.45 8.56 16.62 16.72 17.90 17.30
probability model
Modified Huff model 100 100 100 100 100 100 100
18 stores ULl 100 100 100 100 100 100 100
total probability moqel
New Transformational 100 100 100 100 100 100 100
probability model
<Table 23> Public transport trade area & model branch retailers shopping probability comparison
Division A zone | B zone | C zone | D zone | E zone | F zone | G zone | H zone | | zone | J zone
Modified Huff 2.58 0.59 2.14 5.12 1.61 0.98 39.90 7.20 2.21 1.54
model
L. store | Transformational |, 44 0.59 2.14 5.08 1.61 0.98 39.89 7.19 2.31 1.68
Kimpo probability model
airport x New
Transformational 1.43 0.16 0.88 3.29 0.75 0.32 28.78 4.22 1.16 0.63
probability model
Modified Huff 100 100 100 100 100 100 100 100 100 100
model
18 stores | |Tansformational 4, 100 100 100 100 100 100 100 | 100 | 100
total probability model
New
Transformational 100 100 100 100 100 100 100 100 100 100
probability model
<Table 24> Household absorption input-output table in model branch’s vehicle trade area (Dpt. store)
Modified Huff model Transformational probability New Transformational probability
Division Total model model
Isio household Shopping Household Shopping Household Shopping Household
probability absorption probability absorption probability absorption
A zone 2,336,780 10.29 240,454 10.27 239,987 16.19 378,324
B zone 1,822,603 6.41 116,828 6.91 125,941 11.45 208,688
C zone 1,267,157 5.97 75,649 6.02 76,282 8.56 108,468
D zone 2,267,726 9.37 212,485 9.40 213,166 16.62 376,896
E zone 2,285,758 9.65 220,575 9.64 220,347 16.72 382,178
F zone 2,110,965 10.41 219,751 10.41 219,751 17.90 377,862
G zone 2,190,678 9.57 209,647 9.57 209,647 17.30 378,987
total 14,281,667 - 1,295,389 - 1,305,121 - 2,211,403
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<Table 25> Household absorption input-output table in model branch’s public transport trade area (large retailers)

Modified Huff model Transformational probability model Y Trar).sformational
Division Total probability model
household Shopping Household Shopping Household Shopping Household
probability absorption probability absorption probability absorption
A block 692,364 2.58 17,862 243 16,824 1.43 9,900
B block 546,289 0.59 3,223 0.59 3,223 0.16 874
C block 581,163 2.14 12,436 2.14 12,436 0.88 5,114
D block 539,108 5.12 27,602 5.08 27,386 3.29 17,736
E block 644,636 1.61 10,378 1.61 10,378 0.75 4,834
F block 755,796 0.98 7,406 0.98 7,406 0.32 2,418
G block 541,307 39.90 215,981 39.89 215,927 28.78 155,788
H block 447,444 7.20 32,215 7.19 32,171 4.22 18,882
| block 547,152 2.21 12,092 2.31 12,639 1.16 6,346
J block 480,184 1.54 7,394 1.68 8,067 0.63 3,025
total 5,775,443 - 346,589 - 346,457 - 224,917

<Table 26> Estimate on model branch annual sales (vehicle trade area)

(unit: household/10,000won)

Division Modified Huff model Transforma:r:c())rcliaelI probability Ne;\;o'ggiril"stl;nl)rnn:sgzlnal
household absorption 1,295,389 1,305,121 2,211,403
monthly average household consumption 2.55million 2.55million 2.55million
expenditure in 2016
1 year 12month 12month 12month
total consumption expenditure 39.6trillion 39.9trillion 67.6trillion
market share index (%) 4.9% 4.9% 4.9%
estimates sales(difference) in 2016 1.94trillion(0.08%) (g:gg::;::'ig:) (?2;:::::32)
L. Dpt. total sales in 2016 1.86trillion 1.86trillion 1.86trillion
error rate 4.12% 4.61% 43.8%

data: 305 trillion from Large retailers share rate in Korea, Dpt. Occupation 9.8%, Occupation index=Dpt.

Occupation 9.8% x 50%(retail experience)

source: Korea Chamber of Commerce and Industry, 2017 Distribution industry.
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Al 43.8%2| 2X=0| 3A LtELE A2, 7HSA(0f ofgt
TETO| QAFHOl 1.45% o2 LDpt2FS MY Oi=
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<Table 27> Calculation formula on monthly average sales spending
(vehicle trade area)

L.Dpt. main Unit Price Per Unit Price X Monthly average visit
count
= Average amount of monthly purchases in the generation
(81,000 won) X (1.5 times/month)
= 121,500won (source: excerpt from L.Dpt.)

LDpt 2ol 27 o5 AN 53 o ojE M = {h

<Table 28> Estimation on model branch sales validity calculation
(vehicle trade area)
(unit: won)

New
Transformational
probability mode

Modified Huff | Transformational

Division model probability model

estimated sales

(household 1.89rillion 1.90trillion 3.22trillion
absorption)
L.Dpt. main totall 4 geijion | 1.86trillion 1.86trillion
sales in 2016
difference 0.03trillion 0.04trillion 1.36trillion
Error rate 1.67% 2.10% 42.23%

<Table 24>0| SQ17|CYM|CH2E LDpt.2Xo| Mo & 2LH
o TOHXEWS ALSICE M2E, =8 S ZEo| =H |
OjE=H2 1,295,389(F Q17| CHAICH==) X 121,500 A(M[CH & 2H
o TOjK|ZH) X 127 21=1,888,677HTH21.89K) 2 H|AL=IC}
2 G9T70|AM LDptE™e| SQI7ICH MICH==0f ogt Al HY

of

SEDUN J1EHe| HHHLE JltoiE A2t 328 of
TR SN0l Qe 5% MHOE HMUEICH A 1-29]
FYUSAUD URBSHZAUS HlD ASOIOL 5% H9
Lollf estctm 2ot 47| Alzlo] HmAR|OA AN
S Ot DFEEY DUAMAO| &Y SERUD AB|XPL HE
of Metmiso] S FE GOl JIBKS Lofst HED

22 0j2f 7|tHoiES Tty FAtles Yol & Ao|Lt

0!

52.3. =™Oj=Y EfetA At 3 (L.Mart Kimpo Airport)

2 AROIME 4| XZACHE| PHESEX|SE HfH0E
of TH AUAIE HRB0| 10%E A0f Ak =K =E3io]
APEBiC

<Table 29> Estimated annual sales calculation by models
(public transport trade area)
(unit: household)

. Transformational New
Division Modr:'lsgelHuff probability  [Transformational
model probability mode
Household 346,580 346,457 224,917
absorption
Monthly average
household - - -
consumption 255million 2.55million 2.55million
expenditure in 2016
1 year 12 month 12month 12month
Total consumption | 446 54 106,016 68,825
expenditure
Market szlare index 1.08% 1.08% 1.08%
(%)
Estimated sales | 41, 5415)pilion [114.4(414)billion] 74.3(13)billion
(difference) in 2016 ’ ' '
2016 L.Mart Kimpo| 7 i 73 billion 73 billion
airport total sales
Error rate 36.2% 36.1% 1.74%

data: 305 ftrillion from Large retailers share rate in Korea:
Large retailers Occupation 10.8%,
Occupation index 10.8% X 10%(Retail experience)
source: Korea Chamber of Commerce and Industry, 2017
Distribution industry

of Et=tM At 4 (L.Mart Kimpo Airport)

5

DYl XYHE ZIt =Ml FNE O
So 2012 AHOREAT Hlmoto] FHO4EAS
= A SOU|CHMCHet ZETOHE0) ety DhE0Sol
Xebol xjo|7t 3A LErHC

<Table 30> Calculation formula on monthly average household
consumption expenditure
(public transport trade area)

L.Mart Kimpo Airport Unit Price Per Unit Price X Monthly
average visit count
= Average amount of monthly purchases in the generation
(34,000won) X (1 times/month) = 34,000won (source: excerpt
from L.Dpt)
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At 22| o= <Table 31>k CIZ1h 20| YOS
= METICL SEHTRE| FYOEAH2 346,589(5 217 |CH
MICHZ:) x 80%(A 04 S TLOH-2) x 34,000(M|CHE RT-AFZCH)
x 127§ 2=113,126 40K 1,1312))2 2 A ALEICE

<Table 31> Estimated sales validity calculation on model branch
(public transport trade area)

(unit: won)
iz Transformational N
Division Huff robability model Transformational
model [P y probability mode
Estimated sales
(household 113 billion| 113 billion 73.4 billion
absorption)
L.Mart Kimpo airport
real sales 73 billion 73 billion 73 billion
(2016 yr.)
Difference 40.1billion 40 billion 400 million
Error rate(%) 35.4% 35.3% 0.54%
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<Table 32 > Estimation on sales scale calculation comparison

6. A1} S AIAE

= A7E DAZSHY S AHo| AUMEIA HSS S
HRAIZIeZ 2 S |
Teg2 Mo 2t 2Zg0e=z T[CHoiEYol SIHECH
Holct.

SO HENZE Mot Alet 81 28] Xt2Fol= HM4X; LY
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el Sact BTz =g =22 d0| HEFE
BYGnt Kol O AHXA LIEHLZ| MZ0[Ch = 232
2gol 2= go| HEFE 7|22 M2 E=E0 20[= Xt
Hoteolet IIERRE SAI0| F=7ots =gTzfez 33t
= A0istd B3IFEf0] EQsiCt=  ZHOo|CHPark & Lim,
2014).
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Sales estimate modified probability Model
(store / city / sales scale estimation)

New Transformational probability model

(Model branch sales estimation & real sales
verification or comparison)

x

r

A study on household prediction commercial
District
(application for shopping probability per model)
*new transform probability model
*modified probability model

*modified huff moiel

Detailed population census
(model Application system research)

*Seoul/capital area 1 -2 - 3rd census per trade area
transform probability model formula

«Parameter (1) application scope

~estimated sales modified parameters weighted value <per
household, survey average monthly consumption

A survey study on the Main Market for Each

commercial Market

*census & survey household

*survey distance and time per retailers’ types
*survey retailers’ size per retailers’types
*survey real sales of model branch
*advanced research &
theological background & figure out retail types
sinvigorate shopping center & survey parameter

reviewing

<Figure 4 > sales estimation modified probability model construction
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