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Factors Influencing Store Performance:

Store Operation Characteristics, Brand, Facilities and Trading Area

ABSTRACT

Juyoung Kim*, Jaehyeon Park**

In order to maximize the profit of a new store, it is necessary to predict the sales and expenses

expected to occur at the store accurately. This study focuses on identifying important factors which

determine the sales of the store. The study aims to measure the effect of strategic characteristics of a

store, brand characteristics, and macroscopic characteristics of the store on sales using bayesian

hierarchical linear modeling, which can simultaneously estimate parameters of the main effects, as well

as the interactive effects between factors using the two levels modeling.

We use the level-l model to estimate the effects of store operation characteristics, power of

brand, department store and trading area on store sales as shown in equation (1). Y, represents the

sales of each store i selling brand b located on department store j in trading area r. In addition, we

set up level-2 model to estimate interaction effects between variables measured for the brand,

macroscopic level and power variables of level-1 model on store sales as shown in equation (2)-(4).

Yip = Bo+ BiXoaie + B2 Ko + B3 Xginse + BiXainie + B5Xsinir + ByXeivir + B Xzinie + B, Xsivir + it

By = Y10 T 711 Wip 712 Wy + 1
B = Yoo T o1 Wai T2 Wi + 14
By = Va0 T 31 Wer T 730 Wor T35 W T3 Wa, T,

()
)
©)
4)

Yy | Store sales Wy, | Age of brand

Xiinyr| Age of store (months) Wy, | Ratio of each brand stores in company A

KXoinp| # of store employees Wi, | Age of department store (months)

Xsir| Fixed costs of store Wy, | Parking facilities of department store

X4,;g,j,. Story of the building that the store is located on | W5, | Population size within trading area

Xsiir| Acceptance rate of gift certificates W, Women‘ m th,elr_ 20_40,% as a % of
population within trading area

Ksivyr| Power of brand W, | # of company A stores within trading area

X?z:bjr Power of department store Wg, | # of commercial facilities within trading area

Xgib,-,, Power of trading area

* Professor, Sogang Business School, Sogang University
** Master, Sogang Business School, Sogang University
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For the empirical analysis, the sales data from a domestic leather goods company (Firm A) with
multiple stores nationwide was used. Firm A has four shoe brands and an apparel brand targeting
male and female in their 20s to 40s, and operates 384 stores using distribution channels including
department stores, road shops and discount stores. <Table 1> outlines the characteristics of samples.
Dut to missing values and elimination of differences by product category, we use sales data from 171

stores that sell shoe brands and are located on department stores.

<Table 1> Sample Characteristics

Brand Distribution Channel Department Store
Shoe brand 1 112(29.2%) Department store 204(53.1%) Lotte 84(41.2%)
Shoe brand 2 88(22.9%) Road shop 114(29.7%) Hyundai 25(12.3%)
Shoe brand 3 62(16.1%) Outlet 35(9.1%) Shinsegae 16(7.8%)
Shoe brand 4 75(19.5%) Discount store 28(7.3%) Hanwha Galleria 10(4.9%)
apparel brand 47(12.3%) Agency 3(0.8%) Etc. 69(33.8%)
Total 384(100%) 384(100%) 204(100%)

<Table 2> and <Table 3> present the parameter estimation results of the level-1 and level-2
models. 1) Store performance is influenced by the age of the store, fixed costs of the store, the story
of the building that the store is located on, and several other strategic characteristics of the store. 2)
Brand power has a positive effect on store performance significantly, but the powers of the department
store and trading area are not statistically significant. 3) The effect of brand power on store

performance is moderated by the age of the brand.

<Table 2> Parameter estimation of level-1 model

Parameter Mean SD Percentage of stores that do not contain
zero within 95% credible interval
Intercept B 6.7880" 0.073
Age of store (months) Jo 0.1632° | 0.0518
# of store employees 0y 0.0035 0.0731
Fixed costs of store Bs 0.3710° 0.0615
Story of th'e building that the 3, -0.0895" 0.0399
store is located on
Acceptance rate of gift certificates Bs -0.0262 0.0435
Power of brand on 0.5516 0.1865 64.91%
Power of department store ﬁj 0.0785 0.181 0.00%
Power of trading area 0, 0.0953 0.2936 3.51%

*: Do not contain zero within 95% credible interval
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<Table 3> Parameter estimation of level-2 model
Power of brand Power of Po.wer of
Parameter department store trading area
Mean S.D Mean S.D Mean S.D
Y10 0.5516* 0.0639
Intercept Ya0 0.0783 0.0487
Y30 0.0955 0.0658
Age of brand (months) Y12 -0.4076* 0.0592
Age of department store (months) Vo1 0.0174 0.0635
Parking facilities of department store Yoo -0.0584 0.0463
Population size within trading area Y31 0.0696 0.0659
: : o o
Women 11? thelr‘ 29 40's 'as a % - 0.0544 0.0585
of population within trading area
# of company A stores
: -0.031 .
within trading area 75 0.0319 0.0590
# of commerm.al facilities within - 0.1230 0.0816
trading area

*. Do not contain zero within 95% credible interval of parameter

<Table 4> presents goodness-of-fit of the models. We compare two nested models to the
proposed full model, Bayesian HLM. The first nested model excludes the power of the trading area
from the full model, while the second nested model excludes the power of the department store from
the full model.

By comparing DIC as the goodness-of-fit measure, the full model is better for analyzing the
effect of factors on store performance, compared to both the multiple regression models and the

proposed nested models.

<Table 4> Goodness-of-fit of model

-2-log
Model likelihood | '
Bayesian multiple regression model 183.50 203.60
Nested | Model includes the power of brand and department store 196.24 250.65
Bayesian | model | Nodel includes the power of brand and trading area 134.00 209.49
HLM Full
moudel Model includes the power of brand, department store and trading area 37.49 146.65

In contrast to extant studies that analyzed the effect of variables that determine store sales using
multiple regression models, this study provides methodological insight by considering the interaction of

measured variables at different levels using a hierarchical linear model.
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Moreover, this research provides managerial implications. It is possible to determine whether to
open a store by estimating store performance based on the model presented in this study. In addition,
the proposed model also can be used to evaluate whether the store is effectively utilizing the

resources, given the circumstances, by comparing the estimated store performance with the actual store

performance.

Keyword: Store Performance, Store Operation Characteristics, Brand, Facilities, Trading Area



