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Analysis on Influence Factors for Apparel Retail Sales Considering Spatial

Autocorrelation
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Abstract
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Sung, Hyun-Gun - Rho, Jeong-Hyun

The purpose of this study is to empirically analyze the influence factors of apparel retail
sales considering spatial autocorrelation in Seoul city, focusing on demographic, land use,
accessibility and location factors. The spatial lag model(SLM), overcoming the problem of
spatial autocorrelation, is finally employed as the model for it. The major findings are as
follows: The apparel retail sales is more likely to increase as having higher ratio of woman
population, higher dense employment and decreasing as having more population, higher
building coverage, more diverse land use and better accessibility to subway entrance. The
store count in the same line, eatery count and multiplex count also played an important role
in increasing apparel retail sales. In particular, the distance measures for both intersection and
university have a little influence on apparel retail sales in the traditional ordinary least square
(OLS) model, but they don't work on the SLM. In this regard, it approves that the SLM is
better than the traditional OLS in explaining apparel retail sales.
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Figure 1. Spatial unit of data
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Figure 2. Distribution map of apparel retails
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Table 1. Variable definitions

ZAAFHORE BASR= A2 Anselin(1988)0] A
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2ug n2A 22 4 om @A B, &
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g & Atk 28l FLAo]

2009). ol THHo] ASo|E Etotal thREE]
ATES FAAFHEYES E8aALt sHRAIEE
2 RSN e W HE 59 WHoR MER
Mg Al SICE olof] 2 AtolM= FAaREH
HEs 0|8alo] BAst = o|24d Adg Sot
0] OJF4Md0] Qg A% duEElAAEY Hids
O] g3t

Variables Full explanation
Dependent Yearly approved amount of credit card of small-scale
P Approved Amount . y . PP U
variable industrial classification (In)
Resident population Number of resident population by small-scale (In)
Demographic Ratio of women Number of women population by small-scale (In)
Number of workers Number of workers by small-scale (In)
Average building stories Building average number by small-scale (In)
Building coverage mean building coverage by small-scale (In)
RNR_HC Area .ratio of rgsidential to commercial within small-scale
(continuous variable)
Land use RNR_HB Area .ratio of re.sidential to business within small-scale
(continuous variable)
RNR_CB Area .ratlo of C(?mmerC|aI to business within small-scale
(continuous variable)
LUM Land use diversity of 6 forms of building within small-scale
(continuous variable)
Subway entrance Shortest direct distance to subway entrance (In)
Shortest direct distance to
Bus stop
bus stop (In)
Accessibility . Shortest direct distance to
Main road .
main road (In)
. Shortest direct distance to
Intersection . .
intersection (In)
Same line Number of same line of business within small-scale (In)
Number of eatery within small-scale
Eatery . .
. (continuous variable)
Location - —
. Number of multiplex within small-scale
Multiplex . .
(continuous variable)
University Distance to the nearest university (In)
Control Public land price Mean public price of land by small-scale (In)
variables Area Area by small-scale (In)
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OPPIM, Wy, W 2X17FEdd(spatial  weighted
matrix)& UERHH & AFel Rpisdd 5
2He Al ZFR7F QUCL

e A (contiguity) g 7IECE TIHEXIE

jo90] BelRoRRE TR FIXIE KA
T2 HTUOR HOF0] WE AsH: WA

el gd

FOISHA Elh Ol SATERO] ot o] 19] 7} M= Z7EA2](spatial distance)S 0123 71
FXE FHol Sk= ZHock)WAE OlE8I90] F S A= =L 0 = 7] A
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Table 2. Summary statistics
Variable Mean Std. Dev. Min Max
Dependent variable : Approved Amount 326 114 137 2380
(one million won) ’ ’ !
Resident population 23,438 8319 657 47,394
(person) ' ! !
. Ratio of women(%) 107.1 83 63.1 143.09
Demographic Norh ; ”
umber of workers
4 41 42 1
(person) 08 5 9 8,315
Average building stories 3.55 2.93 0 69
Building coverage(%) 9.601 6.327 .508 91.024
Land use RNR_HC 0.53 0.29 0 0.99
RNR_HB 0.094 0.2 0 0.99
RNR_CB 011 0.21 0 0.99
LUM 041 0.16 0 0.89
Subway entrance(m) 532 427 10.3 4,068
e Bus stop(m) 120 91.82 3.19 1,433
Independent
variazles Accessibility "\ i road(m) 1793 2,388 0.04 12,915
Intersection(m) 225 396 041 5305
Same line(piece) 172 4,55 0 90
. Eatery(piece) 11.08 1411 0 153.69
Location Multiplex(piece) 008 033 0 4
University(m) 1,740 1112 9.6 6574
Public land price 4,342 4,210 118 64,700
Control| (thousand)
variables Area 437 24 01 6934
(ten thousandm’) ' ’ ' o
Obs 4,357
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Table 3. Multicollinearity test

Variables VIF 1/VIF
Building coverage 411 0.243353
Area 3.46 0.288877
Number of workers 3.30 0.303290
LUM 318 0.314783
RNR_HC 237 0.421604
RNR_HB 2.19 0.455982
RNR_CB 212 0.470878
Resident population 1.94 0.514915
Public land price 181 0.552735
Eatery 181 0.552859
Same line 152 0.658809
Main load 1.29 0.777752
Subway entrance 1.24 0.804126
Multiplex 1.20 0.830869
Intersection 117 0.854821
Average building stories 117 0.856611
University 114 0.873911
Ratio of women 112 0.889789
Bus stop 1.08 0.924764
Mean VIF 1.96

0] Breusch-Pagan, Kosenker-Basett, WhiteQ] Al
7R AEE AAleldern I dik= & Hot
T} 28 23t 712} 54.24, 56.25, 283.04% Hj
OlatA Lot ojF4kdol Exfgle & 4= Utk

0 m



Table 4. Heteroscedasticity test - _
y LISIOL} Robust LMROIAE  ZZHIAEEO]

Note chi2 DF | P-value SOIEA LR
Breusch-Pagan test 54.24 19 0.0000
Koenker-Bassett test 56.25 19 | 0.0000 Table 6. Spatial dependence test
White test 283.04 | 209 | 0.0000
. JE— test /'\SL Value P-value
3 SU AleEs A Moran's I(error) 007 | 966 | 000000
2 Aol A2Al AAE tdez 288S  M(ag 1 | 11033 | 000000
2ATSE] ool FOH I AuHg ojgs  _Robust Miag L 24l | 0000
_ LM(error) 1 86.97 0.00000
I Ho= nelde tigs Mol dux dEs Robust LM(error) 1 0.04 0.837
BEAgh= W F SIUQl Global Moran's I k& _LM(SARMA) 2 | 11038 | 000000
contiguity, distance, k-nearestg O|&%t 7FEdd
2 28t dike (% 59 Ltk 2. ggalle| EAZEuet 3|y
contiguity, distance, k-nearest BHOZ ILot
Moran's I % 212} 01932, 0079, 02924 & 4 FSEARYES Zik= & DIt &th o2
EH0 AH9 #HEE 7L 1% fsEolA A8 SFIEE0 FaAlEHEY, oEtde
ROISt ZIo2 UERTE A0 =A UeAl:e dHeh diEAaREEHEY, Siede Tt 3
LA B ATEES Zi ril JEE = RIRIREY SeAEEe e8% F89 4t
A= TR0 SARCE ROHAl UERLZ] Mz & HoiFal QITh
of AeAl oF amjeltol mENS I AP Z} medso] FEEY 2gAR)E HladEy
Abde Zh=rial & 4 Qrh He, QUEAAEHEY, SURAIEY, SR
Table 5. Weighting matrix construction method we wo® g A Zs & 5 Atk 2O
and Moran’s | ARArolME  SYRIRIEES] AIC, SC,  Log
Construction method Moran's [ likelihood %ol 7F& &o} Y] B8 71ed 71a =
g;:tilgu;)i/stance (2)1097392 2 Zgoletal g 4 QUth wetA FAIREY
K-nearest 0.2924 AWE 7IFEos Adstal tHE HEEN Hu o

HA B
452t S5 E(spatial dependence) ZIEH WX OIPSHoINE AT ojEolHIE,
I BEH4E ATt ik (F 6ydF 2T TSOIT & mE mpEo] Gislo] 9 Ao Lig
B AN B0 oAgel 308 WIS g oizomee) e, apar) Beas i
o] ZH4he H()o] dsto] Qi Ao LjEkts
Ol 7|12 MdATE(Ingene and Yu, 1982;

T pgto] e RISk Lt STHAZEREES

)

IWMTS0] oto few) FIoET o =
HEERES HISmA STNRRET ST ge) gos, Teit /1= HEATES SMsA
EHE Wehs ZIERl IMUageh IMEmonS o) gzrpeapoiol} B2 Bapelz o A3
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Table 7. Analysis result
OLS GLS SLM SEM
Note Variables Robust
B p | Std.Err. B p Std. Err B p |StdEr.| B p |[Std.Err.
Resident population | -0.078 | ***| 0.026 |-0.079 | *** | 0.026 |-0.055| ** | 0.026 |-0.068 | ** | 0.027
Eiimograp Ratio of women | 171 |** 0302 | 171 | =+ | 0333 | 126 |=+| 0299 | 1495 |** | 0355
Number of workers | 0.112 |***| 0.034 | 0.112 | *** | 0.035 | 0.103 | ***| 0.034 | 0.103 |***| 0.035
Average building stories| -0.069 0.045 |-0.069 0.045 |-0.054 0.044 |-0.019 0.051
Building coverage |-0.206 [***| 0.071 |-0.206 | *** | 0.073 [-0.175| ** | 0.07 |-0.164 | ** | 0.074
Land RNR_HC 0.077 0.117 | 0.077 0.12 0.09 0.115 | 0.061 0.119
and use
RNR_HB -0.001 0.167 |-0.001 0.187 | 0.008 0.164 | 0.015 0.167
RNR_CB 0.202 0.153 | 0.202 0.16 | 0.188 0.15 0.18 0.155
LUM -053 | **| 0244 | -053 | ** | 0.251 |-0.502 | ** | 0.24 |-0498 | ** | 0.245
Subway entrance |-0.066 | **| 0.029 |-0.066| ** | 0.029 |-0.056| * | 0.029 |-0.086 | ** | 0.034
Bus stop 0.022 0.032 | 0.022 0.032 | 0.011 0.032 | 0.013 0.033
Accessibility -
Main road -0.023 0.017 |-0.023 0.018 |-0.015 0.017 |-0.033 0.021
Intersection -004 | *| 0021 | -004 | * 0.021 |-0.032 0.021 |-0.039 0.025
Same line 0.568 |***| 0.037 | 0.568 | *** | 0.04 | 0496 |***| 0.037 | 0.521 |*** | 0.039
) i Eatery 0.01 |***| 0.002 | 001 | ** | 0.002 | 0.009 |***| 0.002 | 0.009 |*** | 0.002
ocation
Multiplex 0.191 |***| 0.073 | 0.191 | ** | 0.076 | 0.189 |***| 0.072 | 0.196 |*** | 0.075
University 0.062 | **| 0.031 | 0.062 | ** 0.03 | 0.044 0.03 |0.0558 0.038
Control Public land price | 0.244 |***| 0.047 | 0.244 | *** | 0.046 | 0.195 | *** | 0.047 | 0.256 | ***| 0.049
variables | Area 0.229 |***| 0.051 | 0.229 | *** | 0.05 | 0.218 |***| 0.05 0.23 | *** | 0.053
Constant 3499 | **| 1.631 | 3499 | ** 175 | 2.361 161 414 | ** | 1.886
N 4,357 4,357 4,357 4,357
Model 7., 021 021 0232 0.229
statistics
Adj_R? 0.207
Spatial | p(rho) 0238 | *** | 0,025
effect A (lambda) 0241 | ** | 1.886
Log likelihood —78;35.4 —77;39.2 —77;)8.1
Fitness of
model AIC 15711 15620.5 15636.3
SC 15838.6 15754.5 15763.9
Breusch-Pagan 54.24 | *** 3943 | **+* 40.87 | ***
Homosced', ' \er-Bassett | 5625 | ***
asticity
White 283 | ***
Likelihood ratio 9244 | *** 747 | ***

ZF) *% %% % 0 Prob.<0.01, Prob.<0.05, Prob.<0.1 at significance level.
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