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The Impact of Category Types Classified by Cross-Category
Effects based on Network Structure on Shopper's Shopping
Basket Size

Kim, Yong Hwan*, Chun, Dal Young**

ABSTRACT

Against intense competitive environments, retailers should perform store-wide category management rather
than focusing on individual product categories to improve retail performance. In particular, integrative strategies
of category management are needed such strategies including cross-product category effects utilizing network
characteristics.

In this study, first, we identify cross-category effects of all categories using network-based structural
relationships and then, classify product categories into several meaningful category types reflecting network
characteristics as well as shopping behavior characteristics in the store. We also examine how category types are
influenced by network characteristics such as centrality, density, and betweenness and how much each category
type is to influence on shopping basket size.

Thus, specific research objectives are as follows. First, we examine the effect of product category types on the
size of a shopper’s shopping basket. Second, the effect of each product category type on the size of the basket is
determined by using the network characteristics among the product categories as moderating variables. Third,
based on empirical findings, academic and managerial implications are suggested to improve product assortment

and category management strategies.

To achieve above-mentioned research objectives, the following research model and hypotheses are proposed.

* Ph.D. Candidate, College of Business, Chungbuk National University
** Professor, College of Business, Chungbuk National University, Corresponding Author
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<Figure 1> The Proposed Research Model

The dominant category with high out-degree centrality will have more significant influence than one with low
out-degree centrality on shopper's basket size.

The dominant category with high density(low sparsity) will have more significant influence than one with low
density(high sparsity) on shopper's basket size.

The dependent category with high in-degree centrality will have more significant influence than one with low
in-degree centrality on shopper’s basket size.

The dependent category with low density(high sparsity) will have more significant influence than one with
high density(low sparsity) on shopper’s basket size.

The mediated category with high betweenness centrality will have more significant influence than one with
low betweenness centrality on shopper’s basket size.

The mediated category with low density(high sparsity) will have more significant influence than one with high
density(low sparsity ) on shopper’s basket size.

In order to verify the proposed research model and hypotheses, we collected data from 312 consumers who

finished shopping at a large discount store. The Netminer 4.0 was employed to analyze product category network

analysis. Also, Chow test was used to verify the moderating effects of network characteristics(i.e,, centrality,

density, and betweenness) among category types. For example, the following <Table 1> shows the influence of

network density in case of mediated category on basket size.
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<Table 1> The Influence of Network Density in case of Mediated Category on Basket Size

Regression Coefficients
Goodness-of-Fit Indices (Dependent Variable : Total Purchase
Amount)
F Statistic | Sum of Squared Independent
Moderator R |R B
Square (p-value) Error(SSE) Variables cta
77.947
The Number of Sample | 5¢q | 4,073 96558.8 1.989%*
(n=999) (0.000)
Purchase Amount
37.930
Low Group 1 )75 | 0.074 61524.9 of Mediated 2.675%*
. (n=477) (0.000) C T
Density 48.756 ategory Types
High G .
NP 10293 | 0.086 33878.4 1.613%*
(n=522) (0.000)
% F=6.026 (p<0.05)
* p<0.05, ** p<0.01
By conducting such statistical procedures, the empirical results were shown in <Table 2>.
<Table 2> The Results of Hypotheses Tests
Results
H th tent
ypotheses Contents (04=0.05)
The dominant category with high out-degree centrality will have more significant influence .
H1 . . , . Rejected
than one with low out-degree centrality on shopper’s basket size.
m The dominant category ’with high 'density will have more significant influence than one with Accepted
low density on shopper’s basket size.
The dependent category with high in-degree centrality will have more significant influence
H3 . . . , . Accepted
than one with low in-degree centrality on shopper’s basket size.
Ha The depegdent category ,with low (%ensity will have more significant influence than one with Accepted
high density on shopper’s basket size.
The mediated category with high betweenness centrality will have more significant .
H5 . . . , . Rejected
influence than one with low betweenness centrality on shopper’s basket size.
6 T.he medigted category v,vith low d«j—:nsity will have more significant influence than one with Accepted
high density on shopper’s basket size.

The empirical results showed the followings. First, as a result of the network analysis, the product categories of
retail stores were classified into ‘dominant’, ‘mediated’, and ‘dependent’ type. For example, the network
structure of dominant category was shown in <Figure 1>. Second, each type of category had a positive effect on
the size of the shopping basket. Third, as a result of analyzing the influence of network effects on the shopping
basket size using the Chow Test, significant differences were found on shopping basket size according to the
density level of the dominant type. Fourth, in case of the dependant type, influence of betweenness and density
size on the basket size were found significantly. Finally, the density size significantly affected shopping basket

size in case of the mediated category type.
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<Figure 1> Network Structure of Dominant Category

Keywords: Product Category Types(Dominant, Mediated, Dependent), Cross-category Effects,
Category Management, Network Analysis, Density, Centrality, Betweenness, Shopper’s Basket Size



