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o]thH(Abdallah et al. 2015; Daranto 2020). 7} &
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T oE FE2 AALY B, dHAA-ES #
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SF U1 HE5 =0l AlAE 2L Qlk(Abdallah et
al. 2015; Daranto 2020; Hausman 1978).
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<H2>UEZYH RY¥XYU L RoFE
=T e Hol sS4l ol T4
Abgex 14.520 11.205 13.157 12.819 13.899
v}, (304D 2y -0.060 0.174 0.114 -0.369° -0.179
QU (45 M) D]y 0.089 -0.067" -0.104° 0.029" 0.356
U(45M) 0] &) -0.062 -0.120 -0.038 0.292% -0.280
By 12 HE) -0.003 -0.0117 0.001 -0.018 0.002
BroI7Am) 0.010 -0.009" 20035~ 0.023 0.020
0(DUR, Nzt 0.006 0.055" -0.0077 -0.098" 0.001
V™ 3130 0/31 0/31 1/31 331
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Trade Area Analysis through Gravity Model

Juyoung Kim", Jeongsoo Kim**

ABSTRACT

The industry is changing rapidly using big data and Al, and the pandemic caused by the corona is accelerating
these changes. In the distribution industry, non-face-to-face transactions such as delivery are rapidly increasing.
In this situation, the consumer trade area based on the consumer’s residence may become more important than the
sales trade area based on the stores. In order to accurately identify changes in the distribution industry, both sales
and consumer trade area will have to be considered at the same time.

This study tried to analyze the sales and consumer trade areas in an integrated way by using the gravity model.
Furthermore, the sensitivity of each industry in the consumer and sales trade areca was identified. We also
analyzed the influence and sensitivity changes in each industry after the large mall was entered in the region.

Consumer and sales commercial transaction history were extracted using credit card panel data while keeping
the personal information regulation law. We extracted 45 consumer trade areas and 38 sales trade areas from the
data by k-means methodology by Sklearn, python. Five regression equations based on the gravity model were

estimated for each industry, and the estimated summary of each regression equation is shown in <Table 1> below.

<Table 1> Summary of regression equations by industry

R R Adj Degree of bw bW

Industry (test (hold-out | R-square J- g F-value | p-value (test (hold-out

R-Square Freedom

sample) sample) sample) | sample)
larsgg:ecsale 0.233 0.199 0.054 0.051 | (36,11445) | 18300 | 0.000 | 1.009 1.169
Conzgfnce 0.400 0.396 0.160 0.159 | (37,373884) | 1929.286 | 0.000 | 1.556 1.548
Restaurants |  0.339 0.340 0.115 0.115 | (37,697500) | 2450.943 | 0.000 | 1.687 1.624
D:Ocr‘:;m 0313 0.320 0.102 | 0.102 | (37,236257) | 723270 | 0.000 | 1.412 1415
Fashion Stores|  0.260 0.261 0.067 | 0067 | (37,71123) | 138.894 | 0.000 | 1.469 1.510

* Professor of Marketing at Sogang Business School (jkimsg@sogang.ac.kr), First Author
** Doctoral Student of Marketing at Graduate School Sogang University (esko445@sogang.ac.kr), Corresponding Author
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<Table 2> shows the differences according to the age of the consumer, the existing or new store, and the
operating periods of each store. It can be said that the estimated parameters vary by industry. The constant term
shows the average size of transactions for each industry, for example, large malls and fashion stores relatively

large, and restaurants and discount stores in order.

<Table 2> Model estimate by industry

large-scale stores |Convenience store|  Restaurants Discount stores | Fashion Stores

Constant* 14.520 11.205 13.157 12.819 13.899

oy, (Under the age of 30) -0.060 0.174 0.114 -0.369" -0.179
a;,(Under the age of 45) 0.089 -0.0677 -0.1047 0.029" 0.356

a;3(Over the age of 45) -0.062 -0.120 -0.038 0.292# -0.280
B, (Existing Store) -0.003 -0.0117 0.001 -0.018 0.002
Bjo(New Store) 0.010 -0.009" -0.035" 0.023 0.020
0,(DUR, Time) 0.006 0.055" -0.007 -0.098" 0.001
'Y(ij)k*** 3/30 0/31 0/31 1/31 3/31

* Only constants are non-standardized values, and all other parameters are standardized (beta values)
** All parameters were statistically significant at the significance level of 0.01
*** Number of estimates of payment level 0.05 or more
~ The estimated value that shows the differences in the level of 0.05 or more as a result of comparing the coefficients estimated by the holdout
specimen and the model estimated sample

In the case of large-scale stores, the purchasing power of 30-45 year-old (0.089) is higher than that of other age
groups, while at convenience stores, the younger age group, under 30 (0.174), have higher purchasing power. In
restaurants, the purchasing power (0.114) of young people under the age of 30 is also high. As discount stores
include supermarkets, it is found that those over 45 (0.292) have higher purchasing power than the younger

generation. It can be seen that the purchasing power (0.356) of the 30-45 year old is also high in the fashion store.
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<Figure 1> Effect of distance between sales and consumer trade area

<Figure 1> shows that the closer they are in all industries, the more they purchase. Discount stores and
restaurants are sensitive to distance. Fashion stores are less sensitive to purchases even if they moved farther
away.

Below, we show the characteristics of consumer and sales trade area using the estimated parameters and the

amount of effects that are calculated as parameters multiplied by size of transaction.

12345678 91011121314151617181920212223 242526272829 30313233 343536373839404142434445

Convenience store Restaurants Discount stores — =====Fashion Stores

large-scale stores

<Figure 2> Estimated consumer trade area influence <Figure 3> The influence of consumer
parameter markets (Parameters*Trade Size)

In <Figure 2>, the consumer trade area is shown on the horizontal axis and the size of the parameter by industry
of the consumer trade area is on the vertical axis. In <Figure 3>, the magnitude of each consumer trade area

influence is expressed as the size of the circle of the point where the consumer trade area is located.
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<Figure 5> The influence of sales markets
<Figure 4> Estimated sales trade area influence parameter (Parameters*Trade Size)

<Figure 4> and <Figure 5> are analysis results related to the sales trade area. This analysis also makes it easy to
identify the differences in characteristics of sales trade area.

Under the current model structure, it is also possible to compare changes in commercial areas after large-scale
stores enter. We can easily check how the influence of the consumer and sales trade area or the influence of the

street changed after the large mall entered.

<Table 3> Influence parameters of commercial trade area before and after entering large-scale malls

Before entering the large-scale mall After entering the large-scale mall
Convenience| Restaurants | Discount Fashion |Convenience| Restaurants | Discount Fashion
store(B) B) stores(B) Stores(B) store(A) A) stores(A) | Stores(A)
o, (Under the age
0.213 0.136 -0.415 -0.435 0.164 0.107 -0.363 -0.003
of 30)
ao(Under the age
-0.083 -0.130 -0.241 0.424 -0.065 -0.103 0.128 0.335
of 45)
a5(Over the age
-0.148 -0.052 0.579 -0.125 -0.106 -0.022 0.194 -0.413
of 45)
B (Existing
’ 0.007 0.006 -0.015 0.018 -0.049 -0.027 -0.023 -0.059
Store)
Bio(New Store) -0.012 -0.006 0.004 -0.022 0.033 0.005 0.023 0.084
0,(DUR, Time) 0.085 0.014 -0.043 -0.006 0.026 0.010 -0.058 0.026

After entering a large-scale mall, the influence of new stores has increased compared to that of existing stores in
sales businesses. In the case of discount stores, the influence of the 30-45-year-old consumer trade area has

increased, which may be caused by the increase in the inflow population with new consumption capabilities.
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<Figure 6> Effect of distance before and after entering a large-scale mall

<Figure 6> shows the impact of distance between consumer and sales trade area. After entering the large-scale

mall, there is little change in convenience stores, but the sales amount increases for all stores no matter how they

are away from consumer trade area in the case of fashion stores. Thus, we can identify the changes in the

influence of local businesses due to the entry of large-scale malls.

Keywords: Trade Area, Sales Area, Consumer area, Trade Area Analysis, Gravity Model



