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Abstract

The aim of this study is to investigate the effects of homogeneous and heterogeneous
spatial clustering characteristics on retail sales and determine the difference among three
retail goods: beauty shop, supermarket and convenience store and hansik. We use the
standardized z-score of Gi*(d) to find out the spatial clustering effects. Statistical analysis was
performed using the ordinary least squares model(OLS), spatial lag model(SLM) and the
spatial error model(SEM). The study yielded several findings. First, the sales of beauty shop is
influenced by the clustering of same business and the heterogeneous clustering of food and
beverage. Second, the sales of supermarket and convenience store is influenced by the
clustering of same business and heterogeneous clustering of food and beverage. Third, the
hansik sales is influenced by the clustering of all retail stores. The result showed that the
spatial clustering effect is different depending on the characteristics of products
heterogeneously and homogeneously. It is suggested that we should decide the size, moving
line and arrangement of store buildings considering homogeneous and heterogeneous spatial
clustering depending on the characteristics of products.
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Table 1. Variable definitions

Variables Full explanation
Dependent Annual sales of credit card of industrial classification per
. Sales amount
variable small block (In, won)
Resident population Number of resident population per small block (In, myung)
. Workers Number of workers per small block (In, myung)
Demographics - - -
. . Number of floating population passing by per small block
Floating population
(In, myung)
Economy Mean price Price of apartment house per small block (In, pyeong)
Average building stories Building average stories number per small block (In, story)
Building density* Building count density per small block(In)
RNR_HC Area .ratlo of r§5|dent|al to commercial per small block
(continuous variable)
Area ratio of residential to business per small block
RNR_HB . .
Land use (continuous variable)
RNR_CB Area .ratlo of cgmmeraal to business per small block
(continuous variable)
LUM Land use diversity of 6 forms of building per small block
(continuous variable)
Small block size Area by small block (In, m’)
Subway entrance Shortest direct distance to subway entrance (In, m)
Accessibilit Bus stop Shortest direct distance to bus stop (In, m)
y Main road Shortest direct distance to main road (In, m)
Intersection Shortest direct distance to intersection (In, m)
Location University Distance to the nearest university (In, m)
Large retailers Distance to the nearest large retailer (In, m)

* Building density=In(building number/small block(m?))
SOE N8 MEN, () HEYECE 7 HEARA XKlek= HIEO] 88%(&slE ¢,
HoEl-HOE mEY, Alg T SHA] T 2013, aV]xRhol] U dkE Be dds 4o
Foz F IHE HEsIAC S22 UE  7IM ZHeIA A=) Qo ¥AIE sk |SOIT
]
=

AEEEE ARl = nigA 54217,

z

EH
2
e Op
I

2

T QA Aakaolo] A - HYE HEskE 7t ESHPE
B ¢, 201002 B2 Ads Aov= gF0]  FH-HIF 8766, S 7615718 FESIRICL
ohl & 4 Utk HIEAS 42 TSt 051 Aldes= 7|1E9 A9 (Eppli and Benjamin,

oft
ijJ
rok
_l:g
o
1P
N
>
oy
X0
rr
iz o
=)

o AlZ¥st A% 1994; Lee and Pace, 2005 ¥1R& @), 2014; Z

AFoRE FEEEE, 201080 A= HBoltk 8 9, 2015 S)olA |fonjst dite TEE/A
FHOE HolFe 4nf 9F SoME de/y  © QA9EY, ZREEY, EXOIESY, B34 &
SIE Fgohs i JS0Z AIRE0] gadg 4, PREHY ARE SAHSE 8ot ¢
Al 7V 2ol ol8dk=s ¥Eolth. HOH9 A< EMe 4Anig miEdol dsk@es, 2011; &
20151 A= FHIRY & Bo| tiAshl A 5% 9, 20128 F= HeE Be oA olg
o, Hish e Flgotl HiSe 2938 & TR OIE JHAg BRAHSE E€8% Ol
Fotal QU] whEol wHuEly HolEe A | ASSEES € 4 e tElEso] miEoth B
of 4m thE PECE AFsIr) g4 E£5t 4 ORI8SHE EXAELRY o] miEo nXl=

68 I T=EAZ, H51H 5% (2016)



il
F
2]
Jam
>

40| OjE0f| OjX|= FEEH

0

Table 2. Summary statistics of clustering index

Variable Obs Mean Std. Dev. Min Max
GiZScore 1,754 1.613 4824 -3311 21334
Beauty sho serviceGiZScore 3,102 0.135 5216 -5.599 31447
y shop retailGiZScore 2,607 0.029 4.636 -4.357 27.284
foodGiZScore 3,017 0.407 5077 -5.444 25337
Supermarket & | GiZScore 2,623 1.549 3571 -3.675 12.922
coﬁvenience serviceGiScore 2,789 0.026 5.696 -5.599 31.531
. retailGiZScore 2,387 0.159 5.228 -4.357 27.869
store foodGiZScore 2,653 0.125 5332 -5.444 25672
GiZScore 4,260 2.059 6.156 -5.175 25.857
Korean serviceGiZScore 4,705 1.952 6.898 -5.462 31.531
Restaurant retailGiZScore 3,884 1.794 6.35 -4411 27.869
foodGiZScore 4516 2.063 6.304 -5.444 25.684
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Moran’s 1=0.191 Moran's 1=0.266

Figure 1. Distribution of beauty shop Figure 2. Distribution of service business

Moran’s 1=0106 Moran's 1=0.254

Figure 3. Distribution of supermarket &

. Figure 4. Distribution of retail business
convenience store

Moran's 1=0.237 Moran's 1=0.271

Figure 6. Distribution of food & drink

Figure 5. Distribution of Korean restaurant .
business
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Table 3 . Analysis result of beauty shop

Note Variables OLS OLS with stdZ SLM with stdZ SEM with stdZ
Coef. | p t Coef. | p t Coef. | p z Coef. | p z
Constant 1835| *** | 36.86 | 18.34 | *** | 36.89 | 10.84 | *** | 13.00 | 17.01 |*** | 32.44
S Resident population -0.07 | ***| -3.78 | -0.06 | ***| -3.05 | -0.05 |***| -258 | -0.07 |***| -345
hics workgrs . 022 |**| 114 | 02 |**]1036| 019 |**| 1022 | 0.27 |***| 10.62
Floating population 0.05 | ** | 249 | 005 |***| 274 | 006 |**| 312
Economy | Mean price -0.01 | ***| -2.6 | -001 | ***|-315| -0.01 |***| -3.31 |-0.017 | ***| -3.33
Average building | 0.25 |**+| 574 | 024 |**| 545 | 024 |**| 555 | 026 |**| 562
Building density -0.21 | ***| -6.02 | -0.19 | ***| -56 | -0.15 |***| -423 | -0.18 | ***| -4.94
RNR_HC 056 | ***| 51 0.57 |***| 516 | 054 |**| 501 0.55 |***| 505
Land use |RNR_HB 0.84 |***| 532 | 077 |**| 491 | 0.7 |**| 45 0.82 |**=*| 523
RNR_CB -0.03 -0.24 | -0.06 -046 | -0.04 -0.28 | -0.11 -0.81
LUM -1.13 | ***| -5.22 | -1.05 | ***|-489 | -1.04 |***| -489 | -1.13 |***| -529
small block size 0.04 1.00 | 0.055 143 | 008 | ** | 1.98 | 0.15 |**| 4.02
Subway entrance -0.21 | ***|-7.62| -021 | ***|-759 | -0.19 |***| -7.08 | -0.23 |***| -745
Accessibilit Bus stop -0.09 | ***|-299| -01 |**| -33 | -0.12 |***| -395 | -0.11 |***| -374
y Main road -0.06 | ***| -396 | -0.05 | ***|-276 | -003 | * | -1.99 | -0.05 | ***| -275
Intersection -0.05| ** | -253| -004 | ** |-218 | -0.03 | ***| -1.66 | -0.06 | ** | -242
Location University -0.09 | ***| -326 | -0.11 | ***|-365| -0.09 |***| -299 | -0.08 | ** | -2.3
Large retailers -011 | *** | -7.38 | -0.12 | **|-7.64 | -0.11 -7.55
Women beauty shop Std ZScore 0.06 | ***| 6.95
service Std ZScore -0.01 -1.24
retails Std ZScore -0.01 -0.78
food Std ZScore 0.03 | ***| 2.87
Model N 5142 5142 5142 5142
s RZ‘ 0.203 0.216 0.235 0.235
Adj_R? 0.201 0.212
Spatial p(rho) 044 | **| 1177
effect A (lambda) 022 |**| 988
Fithess of Log likelihood -9242.53 -9202.45 -9179.24 -9160
model AIC 18521.1 18448.9 18396.5 18356.1
SC 18638.9 185929 18520.8 184739
Homosced| Breusch-Pagan 164.98*** 161.05%** 144.62*** 123.92%**
asticity Koenker-Bassett 168.58**+* 169.45**+*
Likelihood ratio 126.57*** 165***
) *x *x %1 Prob.<0.01, Prob.<0.05, Prob.<0.1 at significance level.
of RSN Kst ZRlol A olelg A= A B2 ARgel B0 Was A HEehs o
oF B 4 rk ofEl die ASFAISE,  BOR ARE0] Bo| Qi IU4E [ Bo| 2
(20097t Y1gst 2 LAl Reflols AFRE Xole ASHME d4g 77 wiRo] FR
I B s0lEst 20 o], Q7 AEH A Aol RIS nigde] miEd] SEACI
o= gulEs B4 20l B ¥ ohE 98U 9ge £
T ESH =7] tiECE HOICL HIEAI0] miEN0] ZEYSC AHIAQE OJAYEQl o] e
AR Ofd SEelRol Angl SEig W RIS A LT mistol &3 SEUE
Z1 E=5t oot WAl siA] o 4= QICE AIZR AHIAYREO] |ROJSIAl Ze A2 o] E8F

72 I r=REA=,
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Table 4 . Analysis result of supermarket & convenience store
Note Variables OLS OLS with stdZ SLM SEM
Coef. | p| t | Coef | p t Coef. | p z |Coef.|p| z
Constant 1834 | ***|4349| 1831 | *** | 4341 | 11.34 | ***|14.25|18.35 |***|39.82
Resident population -0.05 |**|-3.14| -0.04 | ***|-273 | -004 | ** | -234 | -0.04 | **|-2.31
Demograp *kk *k%k *kk *kk
hics workgrs . 0.13 823 | 012 737 | 011 7.00 | 0.13 7.77
Floating population 0.03 153 003 | * | 172 | 003 | * | 1.81 | 0.03 146
Economy | Mean price 0.00 1.08 | 0.00 0.93 | 0.00 046 | -0.00 -0.58
Average building stories | 032 |**| 757 | 031 |**| 7.34 03 |**| 712 | 031 |***7.035
Building density -0.28 | ***|-983| -028 |***|-972 | -024 |**|-858 |-0.26 |***|-8.53
RNR_HC 0.8 %1842 | 081l |**| 854 | 077 |**| 818 | 0.75 |***| 7.9
Land use |RNR_HB 028 |* |229| 025 | ** | 2.05 0.2 163 | 019 154
RNR_CB 026 |* |244| 025 | * | 231 | 021 | * | 193|014 1.28
LUM -0.86 | ***|-479| -08 |**|-449| -0.76 |***|-428|-0.71 |***|-3.97
small block size -0.10 | ***|-3.02| -0.1 |**|-284| -0.08 | ** | -23 | -0.1 |***|-2.83
Subway entrance -0.06 |***|-572| -0.06 | ***|-578 | -0.06 |***| -57 | -0.07 |***|-5.87
Accessibilit Bus stop -0.02 | * |-181|-0.019| ** | -202| -0.02 | ** | -23 | -0.02 | **| -2.2
y Main road -0.02 | ** |-257] -0.01 -0.95 | -0.00 -0.23 | -0.00 -0.31
Intersection 0.01 * | 174 | 0.01 162 | 001 149 | 002 | * | 173
Location University -004 | ** |-231| -0.04 | ** | -214 | -005 | ** | -254|-0.04 | * |-1.78
Large retailers -0.11 | ***|-826| -0.11 | ***|-855| -0.11 |***|-851 |-0.13 |**| -93
Std ZScore -002 | * | -166
service Std ZScore -0.00 -0.29
retails Std ZScore -0.02 -1.53
food Std ZScore 0.06 | ***| 6.24
Model N 8,766 8,766 8,766 8,766
statistics R2 0.129 0.134 1141 0.145
Adj_R? 0.127 0.132
Spatial p(rho) 041 |**]10.53
effect A (lambda) 0.57 |***|12.52
Fithess of Log likelihood -17085.4 -17060.9 -17034 -17021.19
model AIC 34206.8 34165.9 34106.1 34078.4
SC 34334.2 343216 34240.6 34205.8
Homosced| Breusch-Pagan 227.79%** 236.07*** 238.56*** 228.22**
asticity Koenker-Bassett 166.11*** 170.43***
Likelihood ratio 102.72 [ *+] 128.42]**
Z=) *** %% % - Prob.<0.01, Prob.<0.05, Prob.<0.1 at significance level.
RHlzo) &8 i50] Thotslol Mgl BEI 2 & I gge nlRs oo g 4 9tk
o & & Qi AHIA ¥B0] ®o] EetH0] V]
Rzl Aoz BT 3. |- HO|H =Y Fgael EAZAN
FIATFAAEEQ] SLMIt SEMEAZIE HH
ngd mEdol Rl FHEAel S 5401 4 -HOF mEde S5HSE slo] FHol o)
ARRIAISl RS Qo] TR Z0] e & & o ggeos BEAZil= (F 49 Zrh BNZ
Lt &, THAg Qo] mEds SRl e 3 2PKSE 28t 7Rl AW (Adi_RY
SUA JaE5do] o, dEgisol @AM o] 01328 286K Zi= Aol HIgl 0.005%0}
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Table 5 . Analysis result of hansik

. OLS OLS with stdZ SLM with stdZ SEM with stdZ
Note Variables
Coef. | p t Coef. | p t Coef. | p z Coef. | p z
Constant 14,08 |***| 3266 | 13.69 | *** | 31.85 | 455 |***| 1547 | 1418 | *** | 27.98
S Resident population| -0.1 [***| -6.61 | -0.09 | *** | -556 | -0.07 |***| -419 | -0.07 |***| -4.44
hics workgrs . 03 |[**| 1796 | 0.27 | *** | 1636 | 027 |**| 1578 | 026 |***| 15.46
Floating population | 0.02 131 | 003 | * | 197 | 003 | ** 0.04 |***| 2.66
Economy [Mean price -001 | **| -243 | -001 | ** | -217 | -0.01 |***| -244 | -0.01 |***| -3.49
Average  BUIldNG| 36 |aus| 771 | 0337 | = | 735 | 031 |=*| 707 | 033 || 695
stories
Building density 0.05 151 | 0.05 159 | 009 |#**+| 317 | 014 |**| 3.88
RNR_HC 072 |*=*| 801 | 073 | ** | 821 | 0.67 |**| 759 | 0.65 |**| 732
Land use [3NR HB 083 |**| 72 | 075 | ** | 654 | 068 |**| 631 | 0.67 |**| 592
RNR_CB 0.01 012 | 0.02 018 | -0.02 -0.32 | -0.08 -0.74
LUM -0.66 |***| -388 | -0.56 | *** | -334 | -047 |***| -311 | -041 | ** | -2.48
small block size 0.28 |***| 866 | 029 | ** | 89 03 |[**| 1146 | 031 |**| 9.28
Subway entrance -0.15 |***| -654 | -0.13 | *** | -573 | -0.14 | ***| -5.05 | -0.17 | ***| -65
AccessibilitiBus stop -0.03 -1.09 | -005 | * | -189 | -0.05 | ** | -2.24 | -0.06 | ** | -2.29
y Main road -0.11 |***| -834 | -0.06 | *** | -439 | -0.05 | ***| -346 | -0.11 | ***| -544
Intersection -01 |**| -569 | -0.09 | *** | -516 | -0.06 | ***| -4.36 | -0.09 |***| -3.68
Location University. 0.02 096 | 005 | ** | 206 | 0.02 186 | -0.01 -0.2
Large retailers -0.03 | **| -215 | -004 | *** | -261 | -0.04 | *** -0.05 | ***| -3.56
Std ZScore 0.02 * 1.87
service Std ZScore 0.03 | *** | 276
retails Std ZScore -0.03 | ¥+ | -2.87
food Std ZScore 0.04 | ¥+ | 344
N 7,615 7,615 7,615 7,615
's\f:t?si'ics Re_ 0.24 0.254 0.268 0271
Adj_R? 0.238 0.252
Spatial p(rho) 0.53 | ***| 16.39
effect A (lambda) 071 |**| 19.73
Fitness of Log likelihood -14050.2 -13980.1 -13917.8 -13916.35
model AIC 281364 28004.3 278736 27868.7
SC 282613 28156.9 28005.4 27993.6
Homosced| Breusch-Pagan 116.63*** 112.36%** 107.81*** 113.15%**
asticity Koenker-Bassett 101.32%** 97.11%**
Likelihood ratio | ] | ] 264.84] | 267.73] |

&) ***, ** * : Prob.<0.01, Prob.<0.05, Prob.<0.1 at significance level.

ARFES] AlEsE Shol meh ol miEE B Z0M ASESM Q4vh S5us ol gon,
o} of} QS TS RS & 4 Ark SEMO] RZlo] T &S ZOR WA Amws o
BA0] TARRERAAN S HOEI nkE AolMS] ZE @4t O 2 Z10% Hof A,
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[Appendix 1. Summary statistics]
Variables Mean Std. Dev. Min Max
Sales amount(one million won) 17.78 58.84 .05 1,304.95
Resident population(person) 494.05 486.93 1 15,500.85
Number of workers(person) 322.29 680.28 1 13,397.33
Floating population(person) 7.93 13.99 0 253.96
Mean price(one million won) 441 54.7 1 540
Average building stories(story) 4.54 475 1 66
Building number density(number/m’) 27.22 17.54 1 125.56
RNR_HC 42 31 0 .99
women RNR_HB .07 18 0 .99
beauty shop | RNR CB 1 22 0 .99
LUM .35 19 0 .89
Area(m’) 31,558.42 97,847.66 645.69 3,189,083
Subway entrance(m) 553.1 400.67 1143 3,533.48
Bus stop(m) 122.32 85.13 221 811.84
Main road(m) 1,884.95 2,529.66 .04 12,395.32
Intersection(m) 24498 403.12 177 5304.47
University(m) 1,828.99 1,132.641 9.6 6,573.79
Large retailers(m) 502.29 37747 0 25434
Sales amount(one million won) 62.8 408 12c124.69 9,290
Resident population(person) 460.9 457.03 1 15,500.85
Number of workers(person) 437.82 909.47 43 13,397.33
Floating population(person) 9.72 14.79 1 202.83
Mean price(one million won) 42 529 1 540
Average building stories(story) 438 437 1 51.5
Building number density(number/m’) 25.3719 17.7251 0156934 179.4377
supermarket | RNR_HC A2 32 0 .99
& RNR_HB .08 .19 0 .99
convenience | RNR_CB 12 24 0 .99
store LUM .36 2 0 .96
Area(m’) 45,157.04 207,942.8 282.83 6,933,477
Subway entrance(m) 44434 402.21 01 3,425.25
Bus stop(m) 46.68 69.85 .01 686.96
Main road(m) 1,743.06 2,506.32 01 12,528.06
Intersection(m) 14831 368.49 .01 4604.333
University(m) 1,634.31 1,085.59 757374 5958.768
Large retailers(m) 501.75 386.43 1 2561.771
Sales amount(one million won) 4378 90.09 .04 1,312.53
Resident population(person) 440.19 45991 2.36 15,500.85
Number of workers(person) 443.86 829.42 4.29 13,397.33
Floating population(person) 7.98 13.65 0 253.96
Mean price(one million won) 387 54.6 2.83 594.93
) Average building stories(story) 4.16 3.95 1 69
hansik Building number density(number/m’) 269 17.7 1 136.55
RNR_HC 44 31 0 .99
RNR_HB .09 2 0 .99
RNR_CB 13 24 0 .99
LUM .38 .19 0 .96
Area(m’) 42,353.08 197,4819 282.83 69,33477
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Subway entrance(m) 540.51 440.21 10.28 5,597.08
Bus stop(m) 125.99 98.88 1.06 1,540.71
Main road(m) 1,670.11 2,37347 .04 12,964.89
Intersection(m) 227.94 397.8 41 532411
University(m) 1,787.44 1,150.52 9.58 7,186.79
Large retailers(m) 492.64 380.91 0 2561.77
[Appendix 2. Multicollinearity test ]
supermarket & .
Variable beauty shop convenience store hansik
VIF 1/VIF VIF 1/VIF VIF 1/VIF
LUM 417 0.239874 3.75 0.266947 3.20 0.312021
RNR_HC 2.84 0.351892 2.73 0.366723 2.51 0.398763
workers 2.83 0.352756 261 0.383313 2.26 0.441877
service Std ZScore 2.74 0.365559 412 0.242664 4.25 0.235057
small block size 2.55 0.391971 313 0.319329 3.25 0.307508
Building density 246 0.406687 3.00 0.333149 3.07 0.325410
Resident population 2.28 0439163 2.85 0.350684 3.34 0.299504
retails Std ZScore 2.26 0.443019 3.74 0.267620 3.69 0.271172
food Std ZScore 2.15 0.464899 2.87 0.347989 6.33 0.158002
RNR_CB 2.04 0.489203 2.05 0.488463 201 0497676
RNR_HB 1.85 0.540694 175 0.571562 172 0.580741
Average building stories 179 0.557330 194 0.516140 213 0469710
Mean price 1.64 0.608997 187 0.533902 201 0497661
Std ZScore 140 0.712743 158 0.633592 6.28 0.159227
Floating population 132 0.755468 138 0.723983 132 0.755818
Main road 132 0.758936 135 0.741839 144 0.696732
Intersection 117 0.851829 113 0.883392 1.16 0.863796
Large retailers 1.16 0.861668 1.15 0.868413 111 0.897408
University 1.15 0.868147 111 0.896952 1.14 0.874613
Subway entrance 115 0.872836 119 0.841785 122 0.822242
Bus stop 1.05 0.949499 118 0.847532 1.07 0.935640
Mean VIF 1.97 221 2.60
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