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1. INTRODUCTION

Product review plays an important role in the consumer purchase decision and the manufacturer
business insights [1]. The manufacturers tend to have the insights from consumer reviews of the products,
to help in generating ideas for marketing strategies to expand the products [2]. People in various businesses
can derive useful information from social network data to understand their consumers more comprehensively
and precisely by utilizing various types of social media analytic tools [3]. In reaching the variation of social
media data, consumers products review in social media are in unstructured form [4-6]. The review contains
of text, emoticon, numbers and symbols that hard to identify the text summarization which is harder to sort
and categorize them into the useful summaries [7]. This study contribution covering the R approach of text
analytics using web-based in the health products consumers online review in capturing insights and view
from social media data for the health products. The lack of web interface in the analytics area makes
marketer and people in business world cannot have the data translation from the big data.

Furthermore, from various sources of social media [8], a business will traditionally look from one to
one platform to get feedback on their products [9-10]. Distribution and split of this application also cause
efficiency interruption in generating information from consumer review data [11]. Many analysts can do
analytics products to determine the details of data intent but lack of integration between data translation with
the web interface. In analyzing the unstructured textual data, Batrinca et al [12] categorized the key
techniques into six that are natural language processing (NLP) [13], news analytics, opinion mining [14-16],
data scraping, sentiment analysis [9, 17-23] and text analytics [10, 24]. In this study, initially, natural
language processing is the procedure of strategy to separating significant data from regular language input
and creating tendency data meaning. The second technique, text analytics is used to distinguish and extricate
emotional data in source materials. These two techniques are relying each other because these elements use
the same features in obtaining text or sentiment summarization. This study consists of Section 2 that explains
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the related works from the comparison table of the NLP studies, Section 3 that explains the proposed
system R approach, Section 4 discuss the results of the approach and Section 5 contain the conclusions.

2. RELATED WORK

There are similar applications related to text analytics method. For the data used by these similar
applications are from social media sources such as Facebook [25], Twitter [26, 27] and there are some
resources taken from a business-theme website such as online review data from hotel booking websites [24]
and online product sales. From the comparative studies made all of the data taken from online sources and
requires the process of identifying the required data and data forms. This is because data obtained from
online sources are not the same according to the type and form of the database used by the online source
platform. Therefore, each similar application using different tools and methods in obtaining data extracted
from the online source platform. Enlightenment for this extraction data is important as the information
required by the manufacturer depends on the frequency of data and the number of responses from customers
to their product or business.

Referring to the related works, there are two types of Natural Language Processing used by similar
applications previously called Sentiment Analysis and Text Analytics. For sentiment analysis, it was carried
out to find out the situation and tendency in a situation such as the example in the study of Al-Saffar, et al.
[18] which studies the Malay Text Model Classification using sentiment analysis. Next, et al. [19] and
Kamyab, et al. [17] have used the sentiment analysis method in their study in identifying social sentiment
through social media, using Twitter post data and the country's website against the country and political
issues. This suggests that, sentiment analysis and text analytics are among the ways to process texts and
opinions that are voiced by people through social media mediums. This method is widely used because
through research that has been made, areas that use sentiment analysis and text analytics include healthcare,
politics, country and business. These are the major areas that involve direct contact with humans. From the
obtained study, it also shows that in 2018 various studies were conducted on sentiment analysis. While for
text analytics is still low.

Through this observation, it can be concluded that the above studies do not have user interfaces that
may be due to a non-focused study objective of the user interface or a limited research capability on the
generation of this user interface. In addition, all of the above studies have features that are used in displaying
analytical results from sentiment and text analysis works that have been done. As observed, the extraction
and term frequency data process is a mandatory process that has been done by all of the above studies.
Next are the features analysis results used by these studies are Word Cloud and Bar Plot. These two features
are graphical data summarization to the sentiments and text analytics performed by the studies.
Understanding on what's behind this matter, sentiment and text analysis that can give insights should be
further expanded to gain the breadth of generating information and the quality of an insight.

3. PROPOSED FRAMEWORK WEB-BASED TEXT ANALYTICS

The main objective of this study is to solve the unstructured data by sort and summarize the review
data using a Web-Based Text Analytics using R approach. The process of text analytics was including
scraping data on the social media using schematic code and tools, association analysis and visualization in
order to predictive analytics. As the nature and type of social data represent the unique attributes of big data
in aspects of volume, variety, velocity, veracity [4]. Figure 1 shows the proposed framework of web-based
text analytics for the study.

The first phase objective is to extract the online consumer reviews from social media related to
Shaklee health products reviews. In identifying the related health product and the social media platform,
we perform the comparative table of similar application about text analytics and the potential system design.
The data extraction tool is the important element to extract the data review from the social media.
In retrieving the social media product review data, system developer needs to have permission form the
social media owner except the open public social media. Some social media like Twitter and Facebook need
to approve the permission of entering their data system. The API permission from social media owner
consists of keys and access token secret for researcher accessing the social media data. The extracted data
then is transformed into the CSV file format as the dataset will be used in the text analytics system. A web
has a huge amount of data and the web also developed using a combination of different programming or
depending on the developer of the web. Therefore, to get the desired data from a web, web scraping is a
technique for extracting data from a web site. Web scraping will extract unstructured or semi-structured data
into a database that has an organized structure because the structured intent here is structured.

Indonesian J Elec Eng & Comp Sci, Vol. 18, No. 3, June 2020 : 1303 - 1310



Indonesian J Elec Eng & Comp Sci ISSN: 2502-4752 O 1305

Phase 1: Data Identification and Text extraction

Raw Data — Health Product Reviews from social media

ldentify data Text
revisws extraction

Text pre-processing featuras:
——————————————————————————————— - Lowercase transformation

! 1

i Text Pre- |l Creating TDM : Remove punctuation

| processing and DTM H Remove stop words

i L \ - Remove special characters
i i Word stemming

| Explaratory H

: Analysiz 1

! i

Phase 3: R Shiny implementation = ----cccceoo- % _______________

Text analysis
with R Shimy

—

Functional Testing

Web-based Text
Amalysis

Figure 1. Proposed framework web-based text analytics

Next, the second phase objective is to analyze the online consumer reviews using text analytics by
using R packages approach. R packages includes the text pre-processing method to perform lowercase
transformation, remove punctuation, remove stop words, remove special characters and word stemming.
Text pre-processing performs the review transformation in order to standardize the output of the text review
before the text been analyze and processed. According to [8] there are four process related to text analysis
work that are importing the dataset, cleaning and pre-processing the raw data, representing, filtering and
weighting the tokens and lastly is analyzing. First step starts with importing the many types of text for
example in .pdf, .csv or excel files into the R text corpus using the R package for running the operations.
Second technique is cleaning and pre-processing the documents. In this step, it covers the stemmization,
remove stop words, punctuation and transform the string into the lower case and then this string become into
tokens. Then, the third procedure is representing, filtering and weighting the tokens into DTM (Document
Term Matrix), Token list and TF-IDF in representing the tokens corpus of the document files datasets. Lastly,
is analyzing the DTM and Token list into the visualization of graph or bar plot or in the summarization of
words of word cloud. At the last process, the text summarization will result the data into four (4) features that
are word cloud, word tokenizer, word breakdown and word count bar plot by using the R Shiny application.

The last phase objective is developing prototype web-based of text analysis of health product
reviews. The R Shiny was implemented in the R Studio to perform the web-based system. R Shiny is the
packages that combining the element of upload data modules, view data modules, word breakdown function,
word tokenizer function, word cloud function and bar plot function. R Shiny as the tools to perform the data
into web-based system and have a wide of R packages to supporting this analytics project. R. Shiny connects
between codes and interfaces that help facilitate product owners to understand the continuously charging of
big data reviews about their products. The process for using R Shiny is that we install R Shiny package into
R using ‘install.package (shiny)’ code, next to use R Shiny use library code (shiny) to insert the package into
the library. Selection of R Shiny is very effective because R provides a lot of libraries not only to do text
analysis process, but also to load all analysis processes into the interface and the web.

R is open source [10] and the environment for statistical computing or statistical programming
language and graphic that is frequently been used by statisticians and professionals from many fields to
perform data analysis [28, 29] One of the main purposes for R is to group the data set of product review into
data classification [30]. As stated in this research project [31], there are 594 R packages records that are used
for a variety of uses i.e. solving business problems related to key areas such as Retail, Health, Insurance and
Politics [14].
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Referring to the study in [17-19], all of these projects use R as a tool to analyze the data obtained
according to their respective field of study. Generally, all data processing uses Data Process Extraction,
Term Frequency for TDM-DTM and for two features are Word Cloud and Bar Plot. Inside R, the packages
used to carry out these studies are:

R Packages for not web-based Data Analysis in R, [31]:

a) ‘tm’ — for text mining

b) ‘SnowballC’ — for text stemming

c) ‘wordcloud’ — for word cloud generator
d) ‘RColorBrewer’ — for color palettes

4. RESULTS AND ANALYSIS OF EXPERIMENTS

This study used the R as the programming tools, R Shiny as the tools to perform the data into web-
based system and have a wide of R packages to supporting this analytics project. For this study, we executed
the prototype using Windows 10 operating system, Intel core-i5 and 4GB installed RAM. We used Shaklee
[32] review data as the health product dataset. The dataset obtained from the Cari Forum website [27, 33].
In our dataset there are 2,515 of online message reviews we extracted from the Cari Forum using the
Import.io tools.

4.1. Web-Based Interface

Since web-based interfaces are the intermediaries of the relationship between data and humans via
the web, this study has developed the front-end and back-end interface. The front-end will be used by users
who manipulate the data, while back-end is an infrastructure that supports all movement of data that will be
used by end users [34].

Figure 2 shows that the back-end interface is important to inform users about how online data is
extracted. The extracted data is online streaming data which requires certain tools to realize the alignment
between the system and the data that is to be obtained. This means that the data we want to get is coming
from the source of the web or the unknown page of the infrastructure and the system behind the web or the
page. Therefore, the tools used in the project enable the data to be read on the surface only which does not
involve the merger or consolidation of any system of systems. The conclusion is that the data extraction
process is faster and more efficient by using tools because the user can select the part of the review data that
is to be used only that is related to the product and the data obtained is in much quantity.

Figure 3 shows the front-end interface for uploading data. This interface permits the user to upload
the online review data which in the TXT or CSV file format into the system. The user then clicks on the
upload data button to perform the file upload process. The file must in the .txt or .csv file format and the text
file is a data input to the system process. Upload data is in the second phase of framework because the upload
data will be processed using the back-end process.

€3 Fi/Master UITM/Sern 4/1. CSP760 PROJECT/ Text-Analysis-App-master - Shiny - [=] >

het 1:5881 Open in Browser

Figure 2. Data extraction introduction interface
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Figure 3. File upload interface

After the data have been uploading in the system, the system permits the user to view the data
upload. In the web-based system also shows the inserted data that can be view by user using this module.
The review data that has been inserted into the database has been displayed in the viewing space of those
reviews. Overall review data will be displayed, and the data is connected to each other. The review data is the
original review data that has stop words, symbols, special characters and numbers that have not been
removed and will be discarded during the pre-processing process to run the next process of text analysis.
In conclusion, this text preview is very important for us to see the summary and combinations of reviews on
the product roughly further make the difference before and after the data are analyzed.

4.2. Exploratory Analysis and R Shiny Implementation

Exploratory analysis is a critical process to investigate data to see patterns of data, to detect
anomalies, to conduct hypothesis testing and to examine the budget with the help of summary statistics and
graphical representations [35]. Therefore, summary statistics and graphical representation in this project are
four Word Breakdown, Word Tokenizer, Word Cloud and Bar plot. For summary statistics, there are two
features, Word Breakdown and Word Tokenizer, while for graphical representation are Word Cloud and Bar
plot. For each feature, it has its own uses in helping to gain insights to users.

Searchc |perut

henized words

Figure 4. Word tokenizer interface

Figure 4 shows the second exploratory analysis of text analytics which is the back-end interface,
Word Tokenizer Interface. Before this word tokenizer is generated, the system called the data parameter to
perform this analysis. Word tokenizer is the process to see the words that come out with a certain word.
As the example shown in Figure 4 when we select the word 'belly’, the automatic system will display all
entries from the databases that are related to the 'stomach’ i.e. their tokenized words are 'the abdomen," ‘Just
stomach' and other entries that have the term in it. From this view, this Word Tokenizer function is important
in generates idea and insight about the frequency term of words and the words come with that thrown by
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consumer according to the products. In addition to the main function of removing the Word Tokenizer view,
this page also has the option of Tokenizer min and max for us to select the token or word value that we want
to see and study.

Figure 5 shows another back-end interface called Word Cloud interface of text analytics.
This interface shows the system can generate the word cloud based on the term frequency of the online data
review. Word Cloud will show the user the frequent words incoming from the consumer about the products.
The outgoing word will be arranged as cloud, which has great value varying by the frequency value of the
word. From this word cloud analysis, it provides a holistic view of the word that comes about the product.
Users can see clearly the words used by consumers that may consist of words about product value, product
quality and satisfaction when using the product.

Figure 5. Word cloud Interface

4.2.1 Graphical Analysis: Word Cloud

The graphical results for text analysis are shown in Word Cloud form. Word Cloud will collect all
terms with frequency terms from high to low. Next it will be shown in the form of clouds having the
difference in the size of the writing according to the frequency terms which is large for the high frequency
value, while the smaller for the low frequency value.

There were 12 terms retrieved (see Figure 6) from 2 pages generated through the Word Cloud
analysis process. The words collected were Shaklee health products related terms such as the product
categories, products effectiveness, and involvement of members in Shaklee activities. Through this result,
we can determine the importance of a product. From the above example, the product names are ESP and
Alfalfa, both of which are Shaklee products that are highly termed in the review data. This means that these
two products may be Shaklee's favorite product or hot key product as the ability of the product to help treat
various diseases or in balancing nutrients in the body. As such, this company can increase the marketing
activities of other products too for consumers to see and consume.

“vit”,”vitamin”,”esp”,”berat”,”muka”,”kulit”,”badan”,”alfalfa”,” membantu”,”pengguna”,

”heli”,”harga”

Figure 6. List of word terms to be generate

4.2.2 Graphical Analysis: Bar Chart

Inside Web-based, the bar chart provides a smoother visual and structured in providing an overview
through the bar chart. The resulting bar chart displays the result of frequency terms via the bar. The highest
bar represents the term that has the highest, as well as for the medium and the lowest represents the low term
frequency.

Figure 7 shows the term’s frequency of the highest frequency and sequential to low frequency terms.
The chart showed 10 terms - vitamin, vits, badan, esp, beli, boleh, berat, mmg, kulit and naik. The highest
word frequency is vitamin and the lowest is kulit. According to SME, most of words give the business insight
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such as vitamin, badan, esp, beli, berat, kulit and naik. These terms show about the products effects to
consumers from many parts of perspectives. This bar chart is a comprehensive overview that does not put
specific values on each bar. However, the highlighted term is helpful in analysts to assess the level of usage
and the frequency of terms mentioned in the review data of the product.

100
80
60
40
0
SEERTSTRSE
=

Figure 7. Graphical analysis of bar chart in web-based

5. CONCLUSION

As a conclusion, the used of R libraries and its text analytics packages in developing the web-based
prototype is quite promising. The study has done the integration of front-end and back-end interface for web-
based text analytics using R platform gives transparent text analysis at each module. At each module,
user used the front-end interface to look at the implementation results without looking at the back-end
processes such as stemming, generating frequency and generating suitable charts for visualization.
The results of word cloud for Shaklee health products reviews might help Shaklee users to look what are best
products in market and Shaklee outlets to strengthen their business and marketing strategies.
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