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Abstract

In order to enhance the number of sales as well as to improve customers’
satisfaction, many retail businesses invest the application systems and implement
strategies to improve customers’ satisfaction and management. Technological supports
are a strategy that many businesses provide to service and assist customers, staff and
managers. This study proposed an Intelligent Product Recommendation model for retail
business in Thailand. The prediction model called Electronic product recommendation
(e-Product recommendation). This model is used to predict customer requirement on
buying products at the stores and able to assist the staff to offer the products for
customers individually during their transaction at the point of sale (POS) or send product
offer via email for membership. The e-Product recommendation model is one of the
models in the intelligent product recommendation system. This system could assist the
business to perceive more sales opportunities. In the experiment, the dataset of
customer transaction was used. The results are interpreted as a new model of research
conducted on Association Rules and clustering techniques. The experiment results found
that the proposed model enhances the accuracy of Association Rules in comparison to
the benchmark model. In the experiment, over 35,000 records of transactions were used.
The results provide the support for staff to offer possible products for customers in the
retail business to predict product for each customer individually.
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Introduction

With the growing of online business and the high competition of the retail
market, many retail businesses are working hard to improve the services and find
strategies to increase sales. Most retail businesses are focusing on how to increase sales
rates and improve services for customer satisfaction. In addition, a retail’s performance is
also increasingly being used to measure its ranking and reputation (Ou & Abratt, 2006).
Human factors and marketing have a good relationship in term of profitability of retail
(Resnick, Pompa, & Korn, 2004). It can be said that more retailers develop customer-
centric and segment-based business. By this, business intelligence (Bl) and customer
relationship management (CRM) systems are more significant to evolve retail business in
achieving the business goals (Phan & Vogel, 2010).

In addition, many businesses have invested application systems in retail business
to assist with management. For example, using a system and methods to satisfy a
consumer with a discount and a vender (United States Patent No. US8355948B2, 2011).
Another example, Wong et. al. (2012) have combined the use of RFID Technology and
Product Cross-selling System (IPCS) to perform cross and up selling in retail business.
These systems could assist the business to perceived sales opportunities, achieve
customer satisfaction.

One of the initiatives designed to help staff in offering the products for customers
is the product recommendation. Such system could be used to provide ranked product
for customers to achieve better sales in each transaction. With the high competition in
retail business, Rego et. al. (2013) mentioned that the small retailers’ issues may arise if
the business does not improve their services, which in turn can improve market shares In
the point of sale where a buyer come for the purpose of conducting a transaction, more
sale opportunities can be applied. For example, the cashier offers a couple interesting
products for customer’s choices. Hence, it is desirable that some forms of intelligent
recommendation tools could be developed to assist staff in offering likely required
product in sale transaction. This form is the motivation of this research. With increasing
number of online business and expanded number of choices for customers, retailers are
dealing with high competitions. It becomes apparent that some forms of intelligent
system will be useful in assisting the staff to increase sales and to satisfy customers in

retail business.
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Objectives
This study aims to:

1. find the ranked product recommendation based on past records from the
transaction database from a retail store. This is intended to increase sales in the retail
business.

2. investigate and develop the ranked product prediction model in the proposed
intelligent recommendation system. ARs are employed to identify the relationship
between the data

3. improve the performance of the recommendation model using clustering
techniques.

4. propose the integrated techniques and improve the accuracy of the

recommendation model in the proposed product intelligent recommendation system.

Research Background

According to literature, the problem of customer satisfaction and lack of
technological support of retail business could be attributed to low number of customers
and reduce of the revenue. On the other hand, it was found that the quality and
convenience of support services are other factors that influence customers to change
the retail stores. Consequently, the concept of CRM has been implemented in various
retail businesses so as to assist the improvement of the quality of services and selling
(Buttle & Maklan, 2019).

Various research studies have focused on CRM. The definitions of Customer
Relationship Management (CRM) is the combination of practices strategies and
technologies (Rouse, 2020), which focuses on customers and are aimed to establish
effective competition and new strategies in order to improve the performance of a firm.
Kuscar et. al (2018) added in the definitions that the relationships and interactions
between business and customers are improved. In the system perspective, CRM can also
enhance the business competitive advantage. In addition, Ranjan and Bhatnagar’s
research (2011) showed that Business Intelligence (BI), Knowledge Management (KM) and
Analytical CRM (aCRM) could help the businesses in decision making, also could assist
customers such as promotional schemes. In terms of Recommendation system to assist

the retailers, Lee (2010) employed Collaborative Filtering, one of Data Mining techniques,
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to approach the commodity recommendation system or retail business corresponding to
customer preferences. This project provided a tool to aid the retail business in offering
products for customers at the Point of Sales or online such as via email of members.
The CRM strategy also provided the business with CRM practices, including the planned
activities to be developed for the staff, as well other relevant participants.

Hence, it can be said that CRM can be utilized as an important means to support
and enhance the customer satisfaction. Since understanding the needs of customers is
essential for their satisfaction, it is necessary to prepare strategies in both using
technological supports and services to support Customer Relationship Management. This
paper therefore proposes an innovative information system to assist staff in servicing
customers by offering interesting products in retail business in order to support the CRM

concept.

Intelligent Technique Used

Data-mining techniques were used in various recommendation systems to
determine the relationship between data records (Watkins, Napayap, & Fung, 2015).
Classification is one important technique in data mining that can be used to classify data
and discover knowledge from databases (Kaur, Singh, & Josan, 2015). In this study, to
predict listing status in order to achieve better performance in terms of accuracy
measures, the multi-classification model is an important tool in data mining that aimed
to extract a model to find the relevant relationships between the attribute set and class
labels (Zhou, Tam, & Fujita, 2016). There have been many research reports on the use of
AR for classification purposes (Watkins, Napayap, & Fung, 2015). Example applications are
product recommendations (Choi, Kang, & Jeon, 2006)], service recommendation system
(Al-Hassan, Lu, & Lu, 2015) and business rating predictions (Tiroshi, et al., 2014).

A concept to construct a concise and accurate classifier using an AR was
proposed, a novel classification algorithm classification based on Association Rules
(MCAR) was presented. MCAR employed Association Rules technique in data mining to
discovering frequent items to ensures detailed rules with high confidence. It was claimed
that their proposed MCAR classification rule set achieved the high average accuracy with
regards to error rate and efficiency (Thabtah, Cowling, & Peng, 2005).

Another study by Paireekreng et al. (Paireekreng, Wong, & Fung, 2011) proposed
an integrated method by using classification and association rule techniques to extract

knowledge from mobile content in a user profile. This proposed method simplified the
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association from outcomes of the classification and clustering processes for the non-
interactive recommendation system. Another study by Soliman and Adly (2012) also
proposed an algorithm using an AR to find the best subset of rules for all possible ARs to
build an efficient classifier. Therefore, many research reports have shown that ARs are an
accomplished technique for the classification (Watkins, Napayap, & Fung, 2015). In this
study, ARs based on GRI were used to extract the rules for the multiclass-classification
problem. Many research reports have shown that the results of ARs based on GRI were
of high quality (Al-Hassan, Lu, & Lu, 2015) (Watkins, Napayap, & Fung, 2015) (Kuscar,
Draskovic, & Pavicic, 2018).

To improve the performance of ARs, K-means clustering was introduced by Tou
and Genzalaz in 1974. Liu and He (2004) suggested that clustering can classify data and
improve the accuracy of ARs. Plasse et al. (2007) found that the clustered data, which
were extracted by ARs, gained more accuracy than normal data. Therefore, in this
proposed GPA recommendation model, K-means clustering was used to enhance the

performance of the model.

Concept theory/framework

To provide an overview and clear understanding of an intelligent product
recommendation system. In this experiment, the sample data were chosen from a retail
business database of 36,809 records. transaction records. After the data cleaning process,
35,500 transaction records were used in this study. The distribution of the products, with

respect to types, is illustrated in Figure 1.
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Neote: ** means the product was successful offered for customer by staff.

Figure 1 example of receipt used in the retail store (2015-2019)
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In Figure 1, the product data were obtained from seven academic years of
records (2014-2015). Transaction data included records from 2 January 2015 to 30
December 2019. The data comprised of 35,500 records. The transactions performed in
this study are only the transaction with the product successfully offered for customers in
the store. The data in this study did not indicate any personal information because of
privacy issues, and no customer was identified in the research. The data was randomized
and all private information was removed in this experiment.

As aforementioned, the process of choosing variables was based on results
provided by the retail store. The variables used in these two modules are shown in

Table 1.

Table 1 Variables used in the ranked product

ranked programme recommendation

No.
Variable name Type
1 ProductOffer Target
2 ProductName1l Input
3 ProductName2 Input
4 ProductName3 Input

In the framework, ‘ProductOffer is a significant input to discover the product
names that should be supported by extracting the successful cases from the transaction
database. This ranked product recommendation module provides information on
recommended product to the cashier and managers either at the Point of Sales(POS) or
emails for membership. The managers are also able to use this ranked products for their
promotions. Details of the methodology used in this experiment are described in the

next section.

Experiment Methodology and Design
This section describes the methodology and the ranked program and activity
recommendation model. Normalization of the data was first carried out as an essential

step in pre-processing. To prepare the dataset for the GRI algorithm in the data analysis
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process, quantitative data was required. For the training, validation and testing of the
model, the dataset was randomized and divided into three sets: 60 per cent, 20 per cent

and 20 per cent of data, respectively. The proposed model is illustrated in Figure 2.
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Figure 2 Process to compare performance of AR for ranked product recommendations

The GRI algorithm was used in the first stage. To improve the prediction accuracy,
the K-means clustering technique was incorporated with the GRI algorithms, as shown in
Figure 2. In this study, 35,500 random records with the aforementioned parameters for
the ranked products were used based on the past records, the number of clusters used
was three.

After determining the ARs using GRI algorithms to find the correlations between
transaction records in the dataset, the confidence levels of the rules from the results in
the first stage are sorted according to the ranked products. The extracted rules are
filtered and categorized according to the confidence levels 85-100 per cent, 65-84 per

cent and 45-64 per cent as the top, second and third ranked products, respectively.

Results

The results in ranked format are provided to the cashiers and the manager to
assist them with their product recommendations for the customers.

As aforementioned, after the three rule levels have been set, the next step is

matching the rules with product names. Examples of the displayed results are shown in Table 2.
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Table 2 Example results of ranked product recommendation

Rank Recommended product Product Name
1 Product1 = 0.1 YhAums1A
2 Product2 = 0.9 UainszUe asanuiagl
3 Product3 =0.5 ausiu Wiy nazilas 245

The results from GRI algorithms with the results from the combination of K-Means
clustering and GRI, after the rule extraction process was executed, 207 rules were
generated for the ranked product recommendation. The rules were then divided into
three rankings according to the confidence levels. It was found that only 149 products
out of 351 products were recommended in the rank.

To evaluate the results, 20 percent of the products was used to test the accuracy
of the rules. The results from the test, in terms of ranked products are presented in

Figure 3 and 4.
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Figure 3 comparison of the accuracy between GRI Clustered and GRI
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Figure 4 comparison of the means absolute error between GRI Clustered and GRI
The comparison in Figure 3 and 4 shows that the proposed ranked product

recommendation using clustered GRI outperformed the GRI technique only. The accuracy

Conclusions and future work

In the retail business, the manasgers and cashiers could use the system to
improve the sale opportunity and enhance the customer satisfaction. In this study, a
model for the recommendation of ranked products is proposed to provide three ranked
products to the cashiers to offer each customer individually at the point of sales. These
offered products have been analyzed from the past 35,500 records which were
successful offered during the transaction based on the products that customers were
buying at the counter. The use of clustered data could assist to improve the accuracy of
the results. In the module (ranked product recommendation), it was found that ARs
based on GRI with the incorporation of two sets of clustered data by K-means clustering

outperformed the results from the ARs technique based on GRI with uncluttered data.
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