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Abstract. Recently, by the help of the emerging technologies such as AI, big data, cloud
computing, and IoT, the previous human labor is being replaced by digital labor. Robotic
Process Automation (RPA) is a software technology that transforms simple, repetitive
tasks performed by humans into automated process. In recent years, offline commerce is
rapidly changing to online due to the corona pandemic and changes in the lifestyle. An
important factor in decision-making in online commerce is the Voice of Customer (VoC).
However, VoCs are very difficult to process manually due to the volume, diversity and
frequency of data. Therefore, it is a very effective method to perform data collection,
analysis, processing, and feedback on VoCs using RPA. This study aims to optimize
customer service by automatically collecting customer opinions related to online shopping
using Web crawling technology. The gathered big data is analyzed and processed using
sentence tokenizing, topic modeling, sentiment analysis, and Word Cloud technology.
The result of VoC analytics will help to improve the customer satisfaction.
Keywords: Robotic Process Automation (RPA), Web crawling, Voice of Customer
(VoC), Information extraction, UiPath

1. Introduction. Robotic Process Automation (RPA) is a software that automatically
follows the simple actions of a person working with a computer as a semi-bot, and is an
automation technology widely used for automation of factory diversification and routine
office work. The advantages of RPA are as the following. Human resources can be made
more efficient by replacing simple, repetitive and low value-added tasks. Quality can
be improved by reducing errors that often occur in manual work. Productivity can be
increased by investing time spent on simple tasks into higher value-added tasks.

For the social background, the need to improve productivity in office work has increased
due to the reduction of working hours, the decrease in the workforce due to the low birth
rate and aging population, and the need to strengthen corporate competitiveness. In
addition, as AI technology enables low system introduction cost and high ROI for IT
infrastructure, it is becoming possible to support decision-making in professional fields.
RPA is a representative technology for performing such a digital labor.

In general, the evolutionary stages of automation can be divided into multiple stages:
macro process, RPA process, process integration, intelligent automation, and autonomous
intelligence; therefore, RPA is still in its infancy. As AI is being developed rapidly in recent
years, all automation processes will develop in convergence with AI.

RPA is an umbrella term for tools that operate on the user interface of other comput-
er systems in the way a human would do. RPA aims to replace people by automation
done in an “outside-in” manner. This differs from the classical “inside-out” approach
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to improve information systems. Unlike traditional workflow technology, the information
system remains unchanged [1].
For example, many things done in the office include simple repetitive work of simply

printing out customer request data and sending it by e-mail, and creative work of planning,
writing reports, and making decisions based on this. Also, there are complex, complicated
and challenging works which require creative and break-through approach. The former is
the realm of RPA, while the latter is the realm of Cognitive Intelligence (CI). The two
types of tasks and areas are shown in Figure 1.

Figure 1. Simple/repetitive work and complex/creative tasks

Web crawling is a process of automating the extraction of data in an efficient and fast
way. With the help of Web crawling, you can extract data from any website, no matter
how large is the data, on your computer.
UiPath automation tool is used for extracting Web page data and produces data auto-

matically in the CSV document [2]. This method is valuable in small scale industries.
In the affiliated colleges in India, the faculty need to enter the hall ticket number of

each student every time to extract the data and then manually copy the data such as
hall ticket no, name and grades of each subject along with the score from the websites
mentioned above. To solve this monotone tasks, the examination results from the websites
can be extracted automatically using the RPA technique [3].
One field where Web scraping is widely used is travel review analysis. Web scraping

technology is utilized to analyze the data of TripAdvisor’s social page, and uses it to
visualize and analyze a lot of statistical data [4].
For smart online shopping, Web crawling and scraping methods are applied for identi-

fying best deals from five e-commerce websites. For the methods, Python Requests and
Selenium are adopted [5].
Understanding the customer’s voice in a product is essential from both producer and

consumer perspectives. Producers can understand customers’ thoughts about their prod-
ucts, and consumers can know how to purchase products they want at the lowest price.
In this respect, RPA and Web crawling technology are the optimal methodologies.
The purpose of this study is to propose a Web crawling and RPA model which analyze

VoCs in the online website. Section 2 presents the methodology and model. In particular,
we present a model that acquires customer voices through Web crawling and analyzes
them with RPA technology at electronic product purchase sites where online transactions
are frequent. In Section 3, the implementation according to the model is carried out, and
in Section 4, conclusions and future research areas are presented.

2. Methods. Today, the VoC is very important due to the rapid increase in e-commerce
and online shopping and the expansion of SNS influence. These VoC data are vast in
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volume, occur frequently, and take the form of big data due to the diversity of data. In
addition, the new shopping patterns of the MZ generation generate new trends in the
shopping methods. Therefore, automating the collection and processing of VoC data is
crucial to most online shoppers.

2.1. VoC collection using Web crawling and analysis model. Figure 2 shows the
VoC collection and analysis model. This model consists of VoC collection and analysis
processing model. First, through crawling of the web server, review data about interested
product is collected and stored. In the next analysis step, first go through sentence tokeniz-
ing and then perform sentiment analysis by topic modeling. In addition, after executing
sentence tokenizing, Pos Tagging is performed through natural language processing, and
Word Cloud is implemented from this.

Figure 2. VoC collection and analysis model

When Web crawling, focused crawling is required due to the vast amount of data. [6]
proposed classifiers for assigning any document retrieved from the Web to one of the
layers of the merged context graph, and for quantifying the belief in such a classification
assignment. A context graph represents how a target document can be accessed from the
web. They use keyword indexing of each document using a modification of TF-IDF (Term
Frequency-Inverse Document Frequency).

For a vocabulary V, The TF-IDF score v(w) of a phrase w is computed using the
following function:

v(w) =
fd(w)

fd
max

log
N

f(w)
(1)

where fd(w) is the number of occurrences of w in a document d, fd
max is the maximum

number of occurrences of a phrase in a document d, N is the number of documents in the
reference corpus and f(w) is the number of documents in the corpus where the phrase w
occurs at least once.

For quantifying and evaluating classifiers, the above index can be useful. However, the
application domain is slightly different with our research, and we follow the framework
shown in Figure 2.

2.2. RPA model. The term ‘Robotic Process Automation’ may connote views of phys-
ical robots wandering around offices helping human tasks, but it is a software solution.
RPA has three distinctive features compared to other automation tools [7].

• RPA is easy to configure, so developers do not need programming skills.
• RPA software is non-invasive. There is no need to create, replace or further develop
expensive platforms.

• RPA is enterprise-safe. It is a robust platform designed to meet enterprise IT re-
quirements for security, scalability, auditability, and change management.
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RPA is a technology that uses software robots to automate simple tasks that need to
be repetitively handled by humans. The expected effects of RPA are as follows:

• Human resource efficiency;
• Quality improvement;
• Improved productivity by focusing on high value-added work.

Many applications of RPA include shared services. The shared service integrates simple
and repetitive support functions such as IT, accounting, purchasing, and SCM performed
in various departments so that a specific department can perform them effectively and
efficiently. Shared services may provide lower cost, tighter control, higher service level,
and scalability.
The RPA model adopted in this study consists of data acquisition through web crawl-

ing, real data analytics, and a dashboard that shows them. Data analytics consists of
Topic Modeling, PoS Tagging, Sentiment Analysis, and Word Cloud. Dashboard also
automatically creates and displays these contents.

2.3. VoC analysis framework using RPA. In this study, basic data is collected
through Web crawling on the contents of online shopping customers’ opinions on prod-
ucts. For the data collected in this way, in-depth analysis is conducted using text min-
ing techniques. As mentioned earlier, technologies such as Latent Dirichlet Allocation,
Lexicon-based Analysis, KoNLP and Word Cloud are utilized.
Based on the text mining process, RPA technology is applied. Expected results include

various related statistical graphs and a Word Cloud representing customer preference.
The framework of Web crawling and text mining for VoC analysis is shown in Figure 3.

Figure 3. Framework of Web crawling and text mining for VoC analysis

A sentiment based rating prediction and recommendation model which is for predicting
the rating of products from user reviews is presented in [8]. Emotion detection aims at
detecting emotions like, happiness, frustration, anger, and sadness. in the reviews. Just
like mining the opinion from the review emotions also has its importance to form precise
sentiment about a product.

3. Implementation and Results. Following the above framework, customer voice has
been analyzed as follows.

3.1. Web crawling. For the implementation, most popular webpage is selected for anal-
ysis of customer review about a product. The product category is selected from the top
portal shopping site in Korea: [naver] – [shopping] – [computer] – [notebook]. The product



ICIC EXPRESS LETTERS, PART B: APPLICATIONS, VOL.15, NO.3, 2024 291

Product
code

Manufacturer Model Category1 Category2 Title
Registered

date
Minimum

price
Review

frequency
Points

(a) Product data items

Product code Review Sequence Points

(b) Review data items

Figure 4. Data structure for product and review used in Web crawling

data and review data field are composed of the following property. Figure 4 shows data
structures for product data and review data.

3.2. Sentence tokenizing. Sentence tokenization is the process of splitting paragraphs
and sentences into smaller units (i.e., sentence). The first step is to split a person’s review
into separate sentence. Then, tokenized sentence is used as an input for Word Cloud and
sentiment analysis. Figure 5 shows the case of one review broken into a separate sentence.

Figure 5. Sentence tokenizing of a person’s review

3.3. Word Cloud. Word Cloud or text cloud is a visualization of word frequency in a
given text as a weighted list. The technique has recently been popularly used to visualize
the topical content of interested domain. The result from the proposed model is shown
as follows.

First, Table 1 shows the frequency of word that will appear in the Word Cloud.

Table 1. Summary of recognized data frequency for the Word Cloud

Ranking Noun Frequency Ranking Noun Frequency

1 Delivery 3,982 6 Window 2,877

2 Price 3,692 7 Inch 2,745

3 Performance 3,226 8 Weight 2,379

4 Installation 3,197 9 Design 2,100

5 Screen 3,018 10 False 1,655

Next, Word Cloud from the VoC can be extracted and displayed as Figure 6. It shows
the popularity of words or phrases by making the most frequently used words appear
larger or bolder compared with the other words around them. A Word Cloud contains a
set of data such as a list of words, text from a blog post, or a collection of written items
like a series of articles.
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Figure 6. Word Cloud for the VoC analysis

From the visualized graph and data from VoC, we can read and recognize the cus-
tomer’s thoughts and mind easily. The Word Cloud graphic is a visual representation
that supplements a section of text to help readers better understand an idea or approach
a subject from a different angle. If we draw many Word Clouds serially, they will show
off trends for the interested problem.

3.4. Sentiment analysis. Sentiment analysis methods in text mining are divided into
two types:

• How to use the emotional dictionary;
• Machine learning through machine learning.

AI can judge positive/negative through machine learning, but it takes a lot of learning
to determine the degree of positive or negative. In this study, an emotional dictionary
(dilab.kunsan.ac.kr) is used. (−2: Very negative, −1: Negative, 0: Neutral or undecided,
1: Positive, 2: Very positive.) The result of sentiment analysis is shown in Figure 7.

Figure 7. Result of sentiment analysis

4. Conclusions. This study proposes a framework for Web crawling and analysis for a
product review in e-commerce. An actual Web page review in top portal site is adopt-
ed and analyzed. As the related process and task can be connected, many tedious and
time consuming tasks are connected automatically leading to autonomous process. The
connected whole process can be generated by the concept of RPA process.
In the near future, using chat bots and robots, simple and repetitive tasks will be

transformed from human labor to digital labor.
Future research areas are to build a generic framework to utilize RPA concept in various

tasks using existing available software, and to create and report many use cases that helps
human from tedious and repetitive tasks.
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