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The Differentiative Effects of Spatial Heterogeneous Characteristics on Retail
Sales
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Abstract
Retail trade area is a space for carrying out economic activities and is various depending on

local characteristics in a city. The purpose of this study is to investigate the differentiative
effects of spatial heterogeneous characteristics on the retail sales using a geographically
weighted regression model in Seoul. The results showed that such factors as residential
population, unit price of public housing per square meter, building coverage rate and bus
stop have local-scale different effects on retail sales depending on the heterogeneity of the
commercial space. For example, the number of resident population is an important factor for
increasing retail sales in residential areas located in the outskirts of downtown area, whereas
it is reversed in location near Han river. The results of the study are summarized in two.
First, it provides a clue of spatial heterogeneity that the regression coefficients of the same
variables are different in the previous studies. Second, it is confirmed that the difference in
the area of Seoul has a different effect on the retail sales. The results of this study suggest
that the hardware and software planning of the commercial area should be applied variously
in accordance with local functions and characteristics.
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Figure 1. Spatial distribution of retail areas in
Seoul
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Table 1. Variables definition and summary statistics

(Area unit: census output area)

Variable Mean Std. Dev. Min Max
Dependent variable : Sales Amount(one million won) 651.58 3,076.59 0.02 | 186,993.8
Resident population number(person) 670.8 407.93 0 10,372.6
Demographic Mean floating population(person) 20,407.8 44,2226 1| 1,344,397
Number of workers(person) 356.3 1,780.62 0 79,131
Economy Number of company 56.11 201.37 0 8,660
Apartment price(thousand won) 4,283.37 1,566 3,000 12,709
Number of building 51.32 533 1 1,742
Building coverage ratio 2547 14.27 0.03 99
Land use Floor area ratio 134.3 138.24 0.03 303.48
Census output area(m?) 43,568.25 195,900.6 1,081.37 | 7,526,036
LUM 0.27 0.21 0.0 0.91
Closest distance to cultural facility 529.93 316.57 2.79 2,5353
Closest distance to financial institution 285.68 185.6 1.38 2,965.08
Location Closest distance to hospital facility 144.3 119.05 047 2,071.7
Closest distance to large retailer 495.23 299.74 32 2,965.08
Closest distance to schools 296.23 157.54 1.59 1,961.62
Closest distance to subway station 637.96 408.29 23.57 4,618.89
Accessibility Closest distance to bus stop 130.63 89.39 0.57 1,575.54
Closest distance to crosswalk 103.14 82.18 0.52 1,587.77
Obs 12,069
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A AATY kHA SlFATE LIERATE

SHEQ W, FEA] O|&SH 71EA] FHojd
2 FHREEE 0|85k 7IRAIYE Er(Gaussian
function) =2, Tha<4] 5)2} Z0] FHoJEr}.

w;; = exp(—(d}/6°)/2) --<2}5>

oA7IM d, = S oM ZF R 7ERI9 A
ZIolt}. #= TIYE(bandwidth)Ol2ll Eele B4
o, o7 AZFE st Aglo] tist 7FERl=

o= Uskith QuEos Aeirl4 Ftol s0Er)
a0 A7E CEERAEO] Qs ACR B

Ol5]¥- =53, 2013).

CEEAA] sho] =4 Breusch-Pagan,
Kosenker-Basett, White S3ll ZR}Q] OEANIS

eksilom, 1 Zuk= okl <& 2)° &Th 24
2t Al A8 HFolA @AF0] SRAtsith= 7
27kdo] Z1Z4EIgIrY, ol Akl olAkdo] &
RS, AHHSE0] =A&A 47} Xuit) tE &
ASE Qlnlsitt.

AR A FOREIEE 7EER= 00 2861 EICHo) Table 2. Heteroscedasticity test
S|-AlRfS],  2014). VEERIE UiEE OoiE Note chi2 DF | P-value
(bandWldth)C’ Eﬁ]_—rm] = g SI=Ne=loite: SE=1 Breusch-Pagan test 1904.26 18 0.0000
o At 2 ot 45 A Lowsetost et soos || o
A2 ol QXR|oIALE dEsE 719 EL’TS AR
7} MEEER Brl FUS Soks Ado] & IXE SO olRitd A8 2, OLso] et &
OFR|TL AHEEOl o= AYo] AREZ woke 8 dES flolo] s S58s THEIITHGE
BAOICHES7], 2009). TIE Ak BEgm 3 B2
FEUe] Aol FHsloriA EOJO] Agde Al Table 3. Spatial dependence test
ot EEEK]4=(Akaike Information Criterion, Wi
OIZAIC)Y  HR]OZ  O]FoJFCHCarlton  and test /DF LN aa e
Fotheringham, 2009). Moran's I(error) 0.04 7.09 0.00000
LM(lag) 1 57.32 0,00000
Robust LM(lag) 1 23.41 0.00014
Iv. &M HXie} ZAq} sfjAd LM(error) 1 48.35 0.00000
Robust LM(error) 1 5.49 0.01918
1. BNEA Y 2} sy 2 }g— ERRES 0l88 B4 o
D]7} e A oErElo] SLMit SEM BAs
AT TEHO] E4A ZEIE Aotk 9 A SICh SL S S0 STERP 2
8l Moran's 1 %t A¥ESH Al 1 gtol oF 0.257 01 Effoh= Ee0IH, SEMe2 @Attt S
= UER} AATE AT mEoizio] 2zbe & APIEH0] ERfiske ZPOICHAnselin, 1988). Ol
A TE0] Qe Aow mlolQlr) w5 oLsEs] 7 GWR #4e Sdll d8Hes9 =x1A 9
I} AEIRIS(Condition NumbenE E3f Ad@wig T8 FEIACH, 2t HEo] tiet 248uk= t
E 7lo] TEZAMS AEs 2a AliRS gro) = 8ol AAGIITE 2 2gol &it gle Hwlsh
10692 AUHSE 71o] 4% Auble g 1 71 Flft SEES Adjusted ROF AlC(Akaike
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37t2| o|EN E’40o| A0fe] DjEHO| OjX|= XHHEE AT 2M
information criterion)E Ea THEGIECE AIC ZF ¥ miEH0] = FA T mEdo] oske do} oF
o] A9 =5t B5o) el Aojet AWHS  25%FEE S71eRE WalELE &, JAT 9o &
2 78E Zge Huok=tl {8t AZOItt mY mEde U=t Ao mEH0] =2 QI
(Carlton and Fotheringham, 2009). Y¥FHOE Hl  FXYo| 70| YRE+F g FATO] miEY
WE= 5 EFolA AIC #Ol ROV} 4HTH A2 L =ORICK= AS Yot SEM ZiulojA] KAL)
A9 T mde AB Fo} gl 2oT BEE I 542 HOFEE Alambdazt T3
CHOISI - =53, 2013). 0.026= FOlotA LERE & AAtollA] deotA] &
St ol W4E 7o) 7k S440] ASS KO
2 BUFEY 2MZI L Y 7 9k
OLS, SLM, SEMQ] Z} =8 3|PASES =
(B HE ZeE 86K €2 0LSet & 2 AFQIFEE Aot Be HesoA 2719
e o)ELE 118eh SLM, SEM EAjZiolr.  HE] tiAFCE URISHE AFQIFoIAQ]
FEAQ AFEQ AIC e EW OLS, SLM, OLS S|FAI ol RelskAl $A L2 Ui, %
SEM Z¥2} 39323.01, 3930547, 39312.570ICk SLM ~ Ag 118t SLM1}F SEMOIA ROJ6kA Ligith=
AilolA S50 27 IEeE UEE A2 E OE el olEgo] FHEoE QL
p(ho) ZFS 002501 EAFCZELE Qo6 L} =2 dildl & & Utk ZAIEY H0l AlYA
ERbal QITh p3lol Qnlshs Hi= AATO 4n ¢ nie ISFE it AV WHee Al BY
Table 4. Analysis result of OLS, SLM, and SEM regression
. OLS SLM SEM
Note Variables B n B - B -
Resident population number(In) 0.03 16 | 0.03 * 1.74 | 0.03 * 1.66
Demographic| Mean floating population(In) 008 | *** | 476 | 0.08 | *** | 469 | 0.08 | *** | 4.65
Number of workers(In) 049 | ** |2381| 049 | ** |2369| 049 | *** |2375
Econom Number of company(in) 012 | ** | 855 | 0.12 | *** 84 | 012 | ** | 838
Y Apartment price(In) 000 | *** | 3317 | 000 | *** | 324 | 000 | *** | 313
Number of building(In) -017 | ** | -871|-017 | ** |-863|-017| ** |-849
Building coverage(In) -014 | *** | -429|-014 | *** |-433|-014 | *** |-431
Land use Floor area ratio(In) 016 | *** | 767 | 016 | *** 76 | 016 | *** | 7.71
Unit area(ln) 042 | ** [1751] 042 | ** | 175 | 042 | *** |1742
LUM 115 | ¥ | 1252 | 114 | *** 1248 | 116 | *** | 1261
Distance to cultural facility(In) 012 | | <742 | -012 | *** | -705|-012 | *** |-7.29
Distance to financial institution(In) | -0.19 | *** | -937 | -0.18 | *** | -905|-0.19 | *** |-9.31
Location Distance to hospital facility(In) -049 | *** |-2562| -049 | *** |-2533| -0.5 | *** |-25.59
Distance to large retailer(In) -012 | *** | -658 |-012| *** | -66 | -0.12| *** |-6.59
Distance to schools(In) 017 | ** | 899 | 016 | *** | 871 | 017 | *** | 893
Distance to subway station(In) -005| ** |-225|-005| ** |-233|-005| ** |-217
Accessibility | Distance to bus stop(In) -0.04 | ** |-2.02]|-0.04 * -1.86 | -0.04 | ** -2
Distance to crosswalk(In) -0.04 | ** |-1.96|-0.04 * -1.86 | -0.04 * -1.9
Constant 1592 | *** |5815|1542| *** |5192|1594| ** |5746
R2 0.635 0.637 0.637
Model
St:ti;ics AIC 39323.01 39305.47 39312.57
F-statistic 1164(0.00) rho(p): 0.025 Lambda(\): 0.026
Note: *** ** * Prob.<0.01, Prob.<0.05, Prob.<0.1 at significance level. N: 12,069
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OLS Lol g% 3ol 06350 HIGl] oF WL Ol= & ¢4t9] 7Hdut Zo] E5Hae A
0.0270] QEIO*E} ICEk2 38666.12= OLS @t BHs 10| AL AH0] AR 580 wepk]
0 HSle o 2Yo] dde] NEIRISE & 4+ O Ul Qlee Qnlsit
Pk GWR BES 7t WATER S¢S B2 duwsel Ssuse) WAk 2 ATl mel
shEE FATERE ARt =X AEAS(ocal  THEOIL 56kl HIESSH 3HE0] 2o Q= Y
RY7F AEELL (I8 2E BAZY TR@] & TESE 2 AeA Z7met ma, FAE
O Local R*[(M]ge BEEE HOECE TR K91} &Y -FAREARY, AR Ea8Y R
EEES HE -676-608 o] QAIE theiEol W o SraFit g5 o) Koo A il
2 Heel -163~0940 ZHAO] GWR EFO| 0] UEhl= Ze & & Utk ASA| ZARS} =
A1 9alo] AHlEfEl O JHA FEEIEE A9 B40] Xolt L= O1fE AWEH, THO
O 4 Ik Local R RO BEEE 059-0749 20| H2YO| BOR= FA F40l AeA 2
Helo] Qo] X0 wet AEHeE9] dgiEo]  Xdojis AES0] it deghnt Ast SHIE
Table 5. The coefficients range of GWR regression
. GWR OLS
Note Variables Min 1) Med uQ Max B
Resident population number(In) -0.16 -0.03 0.02 0.09 0.2 0.03
Demographic Mean floating population(In) -0.03 0.04 0.07 0.1 0.21 0.08
Number of workers(In) -0.07 0.07 0.12 0.15 0.23 0.12
Econom Number of company(in) 0.33 0.44 0.48 0.55 0.71 0.49
Y Apartment price(In) -0.00 -0.00 0.00 0.00 0.00 0.01
Number of building(In) -0.33 -0.21 -0.16 -0.12 0.32 -0.17
Building coverage ratio(In) -0.58 -0.26 -0.08 0.04 0.21 -0.14
Land use Floor area ratio(In) 0.00 0.13 0.2 0.29 0.52 0.16
Unit area(Iln) 0.19 0.35 04 0.56 0.78 042
LUM 0.38 0.87 1.07 133 2.67 1.15
Distance to cultural facility(In) -0.31 -0.16 -0.12 -0.07 0.03 -0.12
Distance to financial institution(In) -0.37 -0.26 -0.15 -0.11 -0.04 -0.19
Location Distance to hospital facility(In) -0.7 -0.54 -0.49 -043 -0.32 -0.49
Distance to large retailer(In) -0.22 -0.15 -0.12 -0.09 0.05 -0.12
Distance to schools(In) 0.03 0.11 0.15 0.21 033 0.17
Distance to subway station(In) -0.3 -0.1 -0.04 -0.00 0.06 -0.05
Accessibility Distance to bus stop(In) -0.37 -0.1 -0.06 -0.01 0.24 -0.04
Distance to crosswalk(In) -0.3 -0.1 -0.04 0.01 0.12 -0.04
Constant 11.47 14.58 15.83 16.47 19.07 15.92
Model R2 0.662 0.635
— AIC 38666.12 39259.9
SHAtSHCs RSS:16971.4 F1164
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Figure 3. Resident population Coef. distribution
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Figure 4. Apartment price Coef. distribution
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