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Abstract—In recent years, the popularity of e-commerce has
witnessed a significant uptick. Physical apparel stores need to
implement measures that focus on the behavioral experience of
shopping at physical stores, a trait that e-commerce lacks. The
purpose of this paper is to clarify the relationship between
customer values and product search behavior and proposed
product placement and customer service methods based on their
values. We used questionnaire data on the values of customer
purchasing to perform factor analysis and cluster analysis.
Moreover, we extracted the product search behavior using eye-
tracking gaze data from an apparel physical store. The results
showed that product search behavior differed based on three
types: trend cluster, self-esteem cluster, and conservative cluster.
Finally, we proposed product placement in a store considering
the features of these clusters.
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. INTRODUCTION

In recent years, the popularity of e-commerce has witnessed
a significant uptick. According to a market study on e-
commerce [1], the e-commerce rate for clothing and apparel
was 12.96%. This rate was higher than the average electronic
commerce conversion rate of 6.76% for all industries. As for
the change in the use of physical apparel stores over the past
three years [2], 32.2% of the respondents indicated that the
number of items that have "decreased a lot" or "decreased a
little". From this result, we found that the opportunity to use
physical apparel stores decreased. Furthermore, in the same
survey, the top three answers for “characteristics of physical
stores actually visited” were “trying it in direct contact,”
“buying it on the spot and take it home,” and “shopping with
family and friends.” Therefore, it is necessary to develop
marketing strategies that take advantage of the strength of
physical apparel stores. Physical apparel stores need to
implement measures that focus on the behavioral experience of
shopping at physical stores, a trait that e-commerce lacks. One
of the major differences between physical stores and e-
commerce is the ability to experience the store environment
and to receive customer service [3]. Improving the services and
merchandising offered by physical stores can help improve the
store image, and in addition, such improvement increases
customer satisfaction [4,5]. In order to improve these services

Kohei Otake?

School of Information and
Telecommunication Engineering
Tokai University, Minato-ku
Tokyo, Japan

Takashi Namatame®

Faculty of Science and Engineering
Chuo University, Bunkyo-ku
Tokyo, Japan

and merchandising, it is necessary to clarify the customer
service required by customers. Therefore, we focused on the
relationship between customer values and customer purchasing
behavior. Since the use of eye tracking is effective in
visualizing purchasing behavior [6], we conducted an
experiment using eye tracking devices in this study. In the first
part of the paper, we discussed related research on the
relationship between values and purchasing behavior, and
related research on the eye tracking case used in the analysis,
and finally, we proposed product placement and customer
service methods.

Il. LITERATURE REVIEW

To improve sales in youth clothing purchases, Matsumoto
et al. [7] stressed the importance of improving the environment
inside the store and customer service skills of its employees.
Hence, the two key takeaways from this study are store
environment and customer service. In their study on the hotel
industry, Ando et al. [8] indicated that customer service
requirements differ depending on the values of customers.
Therefore, capturing customer value should serve as a
guideline for customer service and product placement in
physical stores so as to fully use the advantages of behavioral
experience of a physical store. In the area of eye tracking
research, the role of gaze information on purchasing has been
studied [9]. By using eye tracking, it is possible to visualize
what information is important in purchasing. Zuschke, N. et al.
[10] about research on eye tracking suggested that in-store
marketing activities would encourage product selection.
Bialkova S. et al. [11] conducted an experiment in a laboratory
and a supermarket and suggested that placement is an
important determinant in a storefront environment. Thus, the
information obtained from the experiment in physical stores
can be useful. There are many studies that use eye tracking for
fashion, for example, understanding the purchasing patterns of
mobile consumers [12], understanding the information about
online shopping [13], and evaluating the design of products
[14]. However, in the research on shopping using eye tracking,
there are few examples of viewpoint observation experiments
in physical stores of fashion brands. Therefore, in this study,
we conducted viewpoint observation experiments in physical
store and analyzed them using the eye-tracking data obtained.
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I1l. PURPOSE OF THIS STUDY

The purpose of this study is to classify the relationship
between customer value and product search behavior.
Specifically, we used questionnaire data on the values of
customer purchasing to perform cluster analysis. Next, we
extracted the product search behavior using eye-tracking gaze
data from an apparel physical store. Based on these results, we
compared and analyzed clusters and propose customer service
and product placement methods based on customer values.

IV. DATA

A. Questionnaire Data of Customer Value

We used questionnaire data about the life index conducted
in 2015. The target items included 23 items about fashion and
values for purchasing. Questions about fashion include those
about the quality and value of clothes, the way people choose
clothes, and how they appear in those clothes. Questions about
purchasing include questions about how people shop, how they
choose, and how they think about products. The rating was
based on a five-level scale (1: Not applicable at all, 5: Exactly
applicable). This study included a total of 4946 people: 4930
women in their 20s and 30s, who were the subjects of
questionnaire data analysis and 16 other who cooperated in the
viewpoint observation experiment.

B. Viewpoint Observation Data at Apparel Stores

We conducted a consumer behavior experiment using a
gaze-measuring device at a roadside apparel store on October
15 and 17, 2019 in Tokyo, Japan. Considering that the main
target of the target brand in the store was for women in their
20s and 30s and fashion clothing involvement was significantly
affected by a consumer’s gender and age [15], we conducted
this experiment with 10 women in the 20s under the same
conditions. The store deals chiefly in bags, clothes, accessories,
wristwatches, and shoes. Women’s products could be found at
the 1F and 2F floors. Fig. 1 and Fig. 2 show the layout of the
store. Table I and Table II list the product shelves on each
floor. We used “Tobii Pro Glasses 2” [16] to record eye
tracking during the experiment. This device can move freely
while wearing and records what the subjects are looking at.
Moreover, when we analyzed the recording data, we used
“Tobii Pro Lab” [17] to process the recording data. In order to
unify the experimental conditions, the subjects wearing the eye
tracking device looked around all floors in the store for 20 min.
Before the experiment, we asked the subjects to answer a
questionnaire about their preferences and characteristics. As
the after-questionnaire once the experiment was over, we asked
impressive items and items that they wanted. The study by
Saijo et al. [18] was used as reference to create the
experimental procedure and questionnaires.
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THE PRODUCT SHELVES LIST AT 1F

The Product

Kinds of Products

Shelves

Shelf 1 Collaboration Products

Shelf 2 New Arrivals, Handbags, Tote Bags, Backpacks

Shelf 3 Handbags, Tote Bags

Shelf 4 Pass Cases, Wallets, Handbags, Shoulder Bags

Shelf 5 Shoulder Bags, Boots, Handbags, Backpack, Body Bags
Shelf 6 Shoulder Bags, Backpacks, Tote Bags, Sneakers, for Men
Chair Handbags, Sneakers

Table T-shirts, Handbags, Wallets

Glass Shelf 1 \Ii\ga;llgtisﬁ;ass Cases, iPhone Cases, Key Cases, Pouches,
Glass Shelf 2 Wristwatch

Rack 1 Small Shoulder Bags

Rack 2 Large Shoulder Bags

TABLE I1.

THE PRODUCT SHELVES LIST AT 2F

The Product

Kinds of Products

Shelves

Shelf 1 Sneakers, Boots

Shelf 2 Small Handbags, Sneakers

Shelf 3 Sandals, Boots, Handbag

Shelf 4 Small Handbags, Tote Bags, iPhone Cases
Shelf 5 Small Handbags, Shoulder Bags, Wallets
Shelf 6 Medium Handbags, Shoulder Bags, Sneakers, Backpacks
Shelf 7 Handbag, Shoulder Bags, Mini Wallets, Boots
Shelf 8 Boots, Pumps

Glasses Sunglasses

Table Handbags, Backpacks, Body Bags, Sneakers
Clothes T-shirts, Jackets

Glass Case 2 Wallets, Key Cases

Glass Case 3 Wristwatches

Glass Case 4 Accessories

Glass Case 5 Wristwatches

Rack 1 Small Shoulder Bags

Rack 2 Large Shoulder Bags

Shoes 1 Sneakers

Shoes 2 Sandals, Pumps
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V. ANALYSIS OF THE RELATIONSHIP BETWEEN CUSTOMER
VALUES AND PRODUCT SEARCH BEHAVIOR

This section describes the analysis results and the
considerations regarding the values. The analysis flow is
shown in Fig. 3. First, we conducted a factor analysis using
questionnaire data to derive the basic values of fashion and
purchasing. We categorize consumer values by referring to the
flow of analysis in the study by Ando et al. [8]. In addition, we
referred to the papers by Kimura et al. [19] and Matsuoka et al.
[20] that used factor analysis and cluster analysis in the
analysis of values. To classify customers into groups based on
their values, we conducted a cluster analysis based on the
results of the factor analysis [21]. Next, we conducted three
kinds of analyses to extract, compare, and analyze consumer
search behavior for each cluster. Finally, we propose customer
service and product placement methods based on customer
values.

A. Derivation and Typification of Basic Values Related to
Fashion and Purchasing

Factor analysis is a multivariate analysis method used for
finding common factors hidden in multivariate data. We
executed the minimum residue method and promax rotation for
23 items of questionnaire data on living indicators. From the
results of the screen plot, we identified six factors. Since we
deleted five items for which the factor loading was not
sufficient, we ended up with 18 items, and the explanation rate
for variance was 44%. Table III lists the resulting factor
loadings. We named each factor based on the characteristics of
the questionnaire items.

Vol. 12, No. 8, 2021

The show-off factor was named after the response to
wanting to attract attention in fashion. The quality importance
factor was named after the response that emphasized quality.
The innovator factor was named based on the importance
placed on the new products. The faddism factor was named
based on responses about how people around them saw them.
The commitment factor was named after thinking about and
buying things. The intuition factor was named based on the
responses to impulse buying. Next, to classify customers based
on their values, we conducted a hierarchical cluster analysis.
Hierarchical cluster analysis is a statistical analysis method that
collects similar items from a large group and divides them into
groups. Based on the results of the factor analysis of the basic
values of fashion and purchasing, we calculated the factor
score using the regression method. To examine the tendency of
respondents to the factor scores of six factors, we performed a
cluster analysis using the Ward method and classified
questionnaire respondents into three clusters based on the
results of the dendrogram. We used the Euclidean distance as
the distance between the data. The results are presented in
Table IV and Fig. 4.

Analysis of Customer Values

Factor Analysis
Cluster Analysis

Analysis of Product Search Behavior

Analysis of Time
Spent on Product
Shelves Time

AOI Analysis of A0l Analysis of
Product Gazing Product
Comparison Order

Fig. 3. The Analysis Flow in this Paper.

TABLE Ill.  QUESTIONNAIRE ITEMS ON VALUES SELECTED BY FACTOR LOADINGS
Factor Loadings

uestionnaire Items i i iti
Q Show-off Quality-oriented Innovator Efddls r?tommltme éntumv
| want to attract attention in fashion. 0.982 -0.034 0.055 -0.111 -0.083 -0.111
| want to choose clothes that | can use for as long as possible. -0.084 0.714 -0.084 0.062 -0.017 0.018
| want to choose good quality clothes. 0304 0679 0023 -0.001 -0.056 -0.002
I want to handle them carefully.
| want to use good things carefully for as long as possible. -0.132 0.607 0.032 -0.007 0.148 0.046
| actually buy new products. -0.008 -0.023 0.715 0001 | 0.028 0.126
I'm a person who tries various things.
| check the information of new products diligently. 0.075 -0.024 0.688 0 0.074 -0.071
I'm curious about how | feel from the surroundings. 0 0.009 -0.168 0.686 0.043 -0.056
| often want what people around me have. -0.041 -0.014 0.253 0.509 -0.136 0.109
I only want to put what | like around me. -0.085 0.109 -0.018 0.036 0.548 0.088
I think that individuality appears in what kind of shopping you do. 0.031 -0.012 -0.045 0.112 0.53 0.091
Shopping often doesn't compromise until | find what | really want. -0.059 0.076 0.144 -0.045 0.529 -0.263
| often buy what | like intuitively on impulse. -0.117 0.043 0.034 -0.067 0.045 0.802
I'm in trouble because what | want comes out one after another. 0.062 0.009 0.099 0.264 0.017 0.295
| want to have something different from the people around me as ] )
much as possible. 0.255 0.096 0.019 0.147 0.433 0.167
| like to have branded things. 0.405 0.063 0.236 -0.018 -0.056 0.02
| want to improve my fashion sense. 0.45 0.144 -0.064 0.283 0.046 -0.037
| want to be seen from the surroundings. 0.458 -0.119 -0.077 0.263 0.159 -0.059
| often shop by referring to the best-selling rankings. -0.048 -0.016 0.286 0.429 -0.003 -0.093
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shelves on the first and second floors. We set two conditions as
TABLE IV.  THE AVERAGE VALUE OF FACTOR SCORE ON THREE selection criteria for the three shelves: the products could not
CLusTERS be seen from multiple directions, and there were no clusters

with zero time spent on the shelves. We chose Shelf 2, Shelf 3,

Cluster Factor Score . - - - and Shelf 4 on the first floor, and Shelf 1, Shelf 4, and Shelf 5
Name _Sohf?w Sr‘:::]'ttg'd ;rt‘gfv s':;dd' ﬁzmm't i'\?;u't on the second floor. Here, we present the results of Shelf 4 on
— 102 | ozs o1 038 | 046 0.20 the first floor (Fig. 7 and Table V) and Shelf 4 on the second

: i ' i i : floor (Fig. 8 and Table VI), in particular, where differences
rSeeslil;3 N 1.02 | 005 003 |o018 | 034 050 among clusters are characteristically found.
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Fig. 5. Graph of Time Spent on the Product Shelves at 1F.

—Trend  m—elfresped Conservative

Fig. 4. Visualization of the Average Value of Factor Score on Three
Clusters.

The trend cluster included 1583 people, the self-respecting
cluster had 1842 people, and the conservative cluster had 1521
people. Among the 10 subjects who participated in the
experiment under the same conditions, two were in the trend
cluster, five were in the self-respect cluster, and three were in
the conservative cluster. Furthermore, we categorized

consumers into three clusters based on their values. The values Fig. 6. Graph of Time Spent on the Product Shelves at 2F.
of the show-off factors, quality-oriented factors, and innovator

factors were high. As a result, they tend to grab new products i 'ﬁ -

and information and are more sensitive to fashion trends. For !é ﬂ
self-respect clusters, the values of the faddism, commitment, e — '

and intuition factors are high. It is a cluster that values one's 1Y A

core and sensibility while being sensitive to one's own way of h “ﬂﬂ

seeing and the trends around oneself. Conservative clusters

have only a high Faddism factor and less noticeable results for g‘ﬂ nh
other factors. It is a cluster that likes basics and does not - ' -
adventure.

B. Analysis of Time Spent on Product Shelves

To classify the differences between the clusters, we
aggregated the time spent on product shelves. The results for
1F are shown in Fig. 5, and the results for 2F are shown in . i )
Fig. 6. The detailed results for each cluster are discussed in Fig. 7. Picture of Shelf 4 on the First Floor.
Section VA.

C. Product Evaluation on Product Shelves using AOI
Analysis

Next, we conducted an area of interest (AOI) analysis to
see whether there were differences in the products they were
looking at on the shelves among the value clusters. The AOI
analysis is a function of the eye-tracking device software Tobii
Pro Lab [17], which enables us to measure the number of gazes
and gazing time of the area of interest by specifying the area of
interest from the recorded data [22]. Total visit duration on an
information sign was found as the strongest predictor of E
product choice by Bridget K. Behe et al. [23]. In this study, we J
extracted total visit duration of the item area for three product Fig. 8. Picture of Shelf 4 on the Second Floor.
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TABLEV.  AOI ANALYSIS RESULT OF SHELF 4 ON THE FIRST FLOOR
Cluster 11 12 13 14 2.1 2.2 2.3 2.4 31 32
Trend 0.00 0.26 0.55 0.42 2.06 1.02 1.32 241 0.70 1.38
Self-respect 0.00 0.26 0.31 0.12 0.26 0.83 0.19 0.28 1.05 1.36
Conservative 0.00 0.33 0.04 0.26 0.63 0.46 0.10 0.08 1.20 151
Cluster 33 34 41 42 43 4.4 51 52 53 54
Trend 1.94 341 1.45 2.04 391 4.05 1.19 2.18 2.80 5.20
Self-respect 1.18 1.57 1.04 0.77 0.98 0.64 1.52 0.31 0.36 0.17
Conservative 0.44 0.29 0.24 0.05 0.47 0.07 0.17 0.82 0.26 0.45
TABLE VI.  AOI ANALYSIS RESULT OF SHELF 4 ON THE SECOND FLOOR
Cluster 1 left 1 right 2_center 2_left 2_right
Trend 0.00 1.90 0.75 0.57 1.23
Self-respect 0.15 1.85 141 0.82 291
Conservative 0.10 1.58 0.93 0.61 113
Cluster 3_left 3_right 4_center 4 left 4_right
Trend 2.81 3.56 0.44 0.60 0.64
Self-respect 2.04 4.67 1.82 0.70 0.29
Conservative 2.67 3.99 131 0.24 0.84
TABLE VII.  THE TENDENCY OF THE ORDER OF GAZE AMONG THE CLUSTERS

Subject No. | Cluster Affiliation | Action Comparison Tendency
1 Trend " hen Compared them with the back products Compareshapes

the second time, she focused on the camera bag on the fourth shelf.
2 Trend She focused on the red and beige products. Compare shapes
3 Self-respect The first time, she compared shapes (b_lack, red, and white); Compare shapes

the second time, she compared the chain bag and then the camera bag. — Compare colors
4 Self-respect She compared vertically and compared colors by shape Compare colors
5 Self-respect She compared the same color to each other Compare shapes
6 Self-respect She barely looked at the beige pr_oduct in the first row; Compare colors

she focused on the camera bags in the second and fourth rows
P oot | Al e e s e e et
8 Conservative After looking at them, she touched 2_3 and 3_2 E;ZL;?ZE:;;Z?&E%S?:; tir:]e
o [ conenae | etk ey t e cames bge o e scond and v
10 Conservative After looking at the whole, she compared the black products, Compare shapes

and then touched 3_4 for the second time, comparing the color of the camera bag

— Compare colors

The AOI analysis includes a function to visualize the order

VI. DISCUSSION OF ANALYSIS RESULTS AND PROPOSALS

in which the viewpoints were moved in each area for a single
product shelf. We compared the tendency of the order of gaze
among the clusters. In this study, we analyzed Shelf 5 on the
second floor, where shoulder bags were lined up in the same
shape as the products. The results are listed in Table VII. The
results showed that there were four patterns of product
comparison methods: those who compared shapes with colors,
those who compared shapes, those who compared colors, and
those who gazed at only the most visible product for a long
time. However, there were no differences among clusters.

FOR PRODUCT PLACEMENT AND CUSTOMER SERVICE
METHODS BASED ON EXPERIMENTS

This section discusses the results of the analysis described
in section IV. Specifically, this study clarifies the relationship
between consumers’ sense of value and searching behavior. In
addition, based on the results of the analysis and consideration,
we propose a shelf arrangement in the store.
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A. Discussion of the Relationship between Consumer Values
and Product Search Behavior

Based on the results of Section IVB, we found that the
product shelves that are easily gazed at tend to be gazed at in
all clusters. Shelves 2, 3, and 4 on the first floor and Shelf 4 on
the second floor are the product showcases where people spend
the most time. Therefore, the shelves with multiple types of
bags facing the front left-hand wall from the entrance are in the
golden zone, where they are easily gazed at and searched. In
contrast, we found that the time spent in the product shelves of
collaboration products, men’s products, clothes, and collection
products that emphasize the attractiveness of the brand are
short. From the results in Section IVC, the overall tendency of
the results is that flashy products are more likely to attract
attention in all clusters. Therefore, when placing products,
combining eye-catching products with products that attract
attention can effectively increase the chances of customers
discovering the products. In addition, the height of the product
shelves that are most likely to be gazed at correspond to the
products on the second to third shelves from the top. This
result was similar to the study of Piotr Chynat et al. [24]. This
shows that the location of the product shelf and its position on
the shelf are also important for optimal product placement.
Table VIII shows the summary of product search behavior.

In the trend cluster, the results of Section IVB show that the
time spent in the product shelves with small bags, small items,
and wrist watches was longer. The results of Shelf 4 on the first
floor show that it has the largest bias in terms of the time spent
on the products, indicating that it is the cluster that tends to
compare the products it likes. As for bags, there is a tendency

Vol. 12, No. 8, 2021

to prefer small handbags and shoulder bags to large ones. This
may reflect the recent trend for smaller bags rather than larger
bags. In the self-respect cluster, the time spent on shelves with
flashy bags and small items was long. Based on the results of
Shelf 1 and Shelf 4 on the second floor, the self-respect cluster
was the only cluster that often looked at shoes. In addition, the
results of Shelf 4 on the second floor showed that they tended
to look at products with patterns and flashy colors more often
than other clusters. This may have been influenced by the
concept of the fashion brand in this experiment as a self-respect
cluster. As for the conservative cluster, the shelf-gazing time
was shorter than that of the other clusters, indicating that they
tended to look at the shelves from a bird’s-eye view. The
conservative cluster tended to pay more attention to the eye-
catching products. The conservative cluster tended to look at
products from a bird’s-eye view and did not pay attention to
any product for a long time, resulting in the least bias.
Therefore, the conservative cluster reflected the tendency to
prefer basic products and not to try new or flashy products.

B. Suggestion for Product Placement and Customer Service
Methods based on Experiments

The display of trendy and recommended products on the
product shelves of the first floor is necessary to present the
brand concept. However, no one in any of the clusters gazed at
the display for a long time to search for products. Therefore, it
is effective to place the product shelves near the entrance to
present the concept, and to arrange the products around the
shelves so that they can be easily compared. Table IX shows
the summary of suggestion based on experiments.

TABLE VIII. SUMMARY OF PRODUCT SEARCH BEHAVIOR

Characteristics of product shelves

Cluster Name with long staying time

Characteristics of products that
are likely to attract attention

Trend There're small bags, small items, and wrist watches.

Size: small

Self-respect There're flashy bags and small items.

Colors: flashy, bright, patterned cloth
Category: shoes

Conservative

No bias compared to other clusters.

They don't gaze at any product for a long time.

TABLE IX.

SUMMARY OF SUGGESTION BASED ON THE EXPERIMENTS

Cluster Name Product Placement Method

Customer Service Method

Trend for easy comparison

Placing products of multiple colors and shapes in the same place

Present products in a way that makes them easy to compare

Self-respect catching products

Placement of recommended products in combination with eye-

To introduce trends and popular products.

Conservative

To place together products that are easy to coordinate, flashy
products that catch the eye, and products that are recommended

To combine products and present them as coordinated
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Since the trend cluster tends to compare products they like,
it is effective to place products of multiple colors side by side
so that they can be easily compared and place trend products
on the second to third height from the top where they can be
easily seen. In terms of customer service, since customers often
tend to compare products, it is considered effective to talk to
them and recommend products to them when they have
narrowed down their search. In addition, it is good to compare
and recommend products with the same tendency as the
products customers like. Self-esteem clusters tend to pay
attention to products with flashy colors and patterns that are
likely to catch their eyes, and thus, it is effective to present
trends and recommendations in an easy-to-understand manner.
Therefore, it would be beneficial to place recommended
products in combination with eye-catching products and place
products on the shelves in a conspicuous manner. In terms of
customer service, it is important to inform customers of the
current trend and popular products. The conservative cluster
often looks at products from a bird’s-eye view more than any
other cluster, and thus, it would be beneficial to arrange
products in such a way as to increase opportunities to
encounter products, for example, by not placing similar shapes
and colors of products together, so that customers can see a full
range of products. Products that are easy to match as
coordinates or flashy products that easily catch the eye and
recommended products should be placed together. In terms of
customer service, it is also important to recommend
combinations of products and to encourage customers to
compare products when they stop by so that they can find their
favorite color or shape.

VII. CONCLUSION AND FUTURE WORK

We aimed to clarify the relationship between customer
values and product search behavior and proposed product
placement and customer service methods based on their values.
The results showed that product search behavior differed based
on three types: trend cluster, self-esteem cluster, and
conservative cluster. Trend clusters tended to observe and
compare products more closely and had greater variability in
product gazing time. Self-esteem clusters tended to look at
products with patterns and flashy colors more often than other
clusters. The conservative cluster tended to look at products
from a bird’s-eye view and did not pay attention to any product
for a long time, resulting in the least bias. In addition, we
proposed product placement in a store considering the features
of these clusters.

In future work, we need to understand what kind of values
the customers who use the store tend to have. Therefore, we
think that it is necessary to speculate using purchase data,
analyze the difference in the initial movement of product
search for each sense of value, and analyze the reaction to
customer service in future work.
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