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An Analysis of the Effects of Customer Characteristics on Sales of Alley
Market Area Using Geographically Weighted Regression
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Abstract

With the revitalization of alley market area becoming a major goal of the urban regeneration project, an
understanding on customer characteristics that affect the sales of alley market areas is needed. As spatial
heterogeneity appears to exist in alley market areas, the use of GWR (Geographically Weighted Regression) is
required as an alternative to OLS (Ordinary Least Squares) regression. This study analyzes effects of customer
characteristics on sales of 1007 alley market areas in Seoul. Comparing R squared and AICc, results show that
GWR is better than OLS regression. According to OLS regression, the ratio of female, the ratio of 40's and 50's,
the number of employees, the opening rate of establishment, the density of building and the size of alley market
area have positive effects on sales, while the ratio of 20's and 30's, the distance of bus stop and that of subway
station have negative effects. As a result of comparing local regression coefficients of geographically weighted
regression analysis, the ratio of female customers has the greatest effect on the northwestern region, followed by
the southwestern region, the central region and the northeastern region. The ratio of 20's and 30's and that of 40's
and 50's effect on the southeastern and northeastern regions, and then the southwestern region. It is expected that
this study will help to identify marketing target for each alley market area.
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An Analysis of the Effects of Customer Characteristics on Sales of Alley Market Area Using Geographically Weighted Regression
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Table 1. Specification for independent variables

Characteristics Variable Unit Description of variable Source
Ratio of female ?emale sales frequency/total sales https://data.seoul.go.kr/
requency
Customers Ratio of 20’s-30’s 205-30's sales frequency/total sales https:/data.seoul.go.kr/
characteristics frequency
Ratio of 40's-50's 40’550’ sales frequency/total sales | 1.2 seoul gokr/
frequency

Number of employees | count

The Number of employees in alley
business district

https://data.seoul.go.kr/

Number of businesses opened /

Locational Opening rate v Number of business sustained https://data.seoul.go.kr/
characteristics i
Subway distance m ;l"tg;(()iéstance of the nearest subway https://bigdata.seoul.go.kr/
Bus stop distance m The distance of the nearest bus stop https://bigdata.seoul.go.kr/
Building density count/m’ The number of building/alley market https://bigdata.seoul.go.kr/
Structural area
characteristics Size of zlrleez market 1000m? | The area of alley market area https://data.seoul.go.kr/
Table 2. Basic statistics of independent variables
Characteristics Variable Unit Mean Std. Dev. Min Max
, Ratio of female 0.477 0.071 0.249 0.781
Customers Ratio of 20%-30s 0.508 0.118 0.121 0.832
characteristics
Ratio of 40's-50’s 0.390 0.088 0.126 0.692
Number of employees count 6.569 0.719 3.584 8.909
Locational Opening rate % 14.249 2.437 5.690 25.760
characteristics Subway distance m 354.512 320.465 0.000 2,767.280
Bus stop distance m 12.499 28.988 0.000 265.398
Structural Building density count/n’ 0.003 0.001 0.000 0.010
characteristics Size of alley market area 1000m? 39415 24722 4.226 386.088
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Table 3. Result of OLS regression

Model 1 Model 2 Model 3
Variable Estimate | tvalue | VIF | Estimate | tvalue | VIF | Estimate | tvalue | VIF
Intercept 19.3847 | 121.17"" | 0.00 | 20.6053 | 162.76™ | 0.00 | 20.1240 | 120.78"™ | 0.00
Ratio of female 2.3356 9.96™ | 1.05
Ratio of 20's-30s -0.3896 -2.50™ 1.18
Ratio of 40's-50s 0.6747 3.23™ 1.17
Number of employees 0.0002 9.82"" | 1775 | 0.0002 8.46™ 1.76 | 0.0002 8.54™" 1.75
Opening rate 0.0211 3.13™ | 1.03 | 0.0313 4.24™ 1.13 | 0.0325 4.43™ 1.12
Subway distance -0.0002 23,617 | 1.03 | -0.0002 | -3.68"" | 1.04 | -0.0002 | -3.86"" | 1.05
Bus stop distance -0.0026 | -4.51" | 1.04 | -0.0027 | -4.56" | 1.05 | -0.0028 | -4.61™ | 1.05
Building density -97.9906 | -7.95™ | 115 | -99.6278 | -7.69™" 1.16 | -97.5817 | -7.53™ 1.17
Size of alley market area 0.0058 7177 | 155 | 0.0054 6.30™ | 1.54 | 0.0054 6.31™ 1.54
adj. R? 0.3932 0.3363 0.3391
AlCc 1535.7160 1635.3547 1636.0905
Koenker (BP) 29.26033 24.069393 18.359676
Jarque-Bera 1039.853206 371.519271 332.355612

" p<0.05, ** p<0.01.
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Table 4. Consumption expenditure per customer

(unit: KRW)
Charaeterietics Mean Std. Dey.

Sex Male 27342 48271

Female 29056 74582

30's 23863 52711

Age 40’s 35612 75778

50’s 37283 55480
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Table 5. Result of GWR including ratio of female, the independent variable of OLS Model 1

. GWR
Variable OLS Min Mean Max
Intercept 19.3847 18.6195 19.3328 20.2241
Ratio of female 2.3356 0.9171 2.3350 2.9667
Number of employees 0.0002 0.0001 0.0002 0.0003
Opening rate 0.0211 0.0072 0.0233 0.0462
Subway distance -0.0002 -0.0004 -0.0001 -0.000004
Bus stop distance -0.0026 -0.0029 -0.0022 -0.0014
Building density -97.9906 -140.2928 -98.1593 -67.7847
Size of alley market area 0.0058 0.0031 0.0074 0.0095
Local R? 0.4168 0.4558 0.4210
adj. R? 0.3932 0.4456
AlCc 1535.7160 1462.1507

Table 6. Result of GWR including ratio of 20's-30’s, the independent variable of OLS Model 2

. GWR
Variable OLS Min Mean Max
Constant 20.6053 19.5457 20.6716 21.3144
Ratio of 20’s-30s -0.3896 -1.3919 -0.5826 0.4792
Number of employees 0.0002 0.0000 0.0002 0.0005
Opening rate 0.0313 -0.0220 0.0320 0.0780
Subway distance -0.0002 -0.0005 -0.0002 0.0002
Bus stop distance -0.0027 -0.0062 -0.0024 -0.0002
Building density -99.6278 -152.6172 -108.2175 -36.4363
Size of alley market area 0.0054 0.0005 0.0075 0.0108
Local R? 0.3829 0.4477 0.3567
adj. R? 0.3363 0.5116
AlCc 1635.3547 1539.5854
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Table 7. Result of GWR including ratio of 40’s-50’s, the independent variable of OLS Model 3

. GWR
Variable OLS Min Max Mean
Constant 20.1240 19.7482 20.0566 20.5420
Ratio of 40's-50’s 0.6747 0.0933 0.6629 1.1602
Number of employees 0.0002 0.0001 0.0002 0.0003
Opening rate 0.0325 0.0188 0.0370 0.0588
Subway distance -0.0002 -0.0003 -0.0002 -0.00007
Bus stop distance -0.0028 -0.0031 -0.0024 -0.0020
Building density -97.5817 -129.4558 -98.5536 -62.3636
Size of alley market area 0.0054 0.0033 0.0068 0.0090
Local R? 0.3589 0.4163 0.3589
adj. R 0.3391 0.3954
AlCc 1636.0905 1554.0988
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Fig. 1. Spatial distribution of coefficients of customer’s
characteristics in GWR
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