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Abstract. Social media platforms are one of the most significant con-
tributors to big data; it enables consumers to provide their views or
opinions about products and services. These abundant reviews contain
substantial and valuable knowledge and have become a significant re-
source for both consumers and firms. Therefore, enterprises seek real-
time insights and relevant information on how the market responds to
products and services. The proposed framework employs the sentiment
analysis and aspect-based sentiment analysis in parallel to customer re-
views to support decision-makers regarding Marketing and Manufactur-
ing domains. Our proposal presents a multilayer classifier for consumers’
reviews. The first layer is used to categorize reviews into the aspect
and non-aspect classes. The second layer is used to break every review
involved in the aspect-based category into opinion units based on the
product aspects. Next, we plan to measure the polarity of the reviews
and opinion units. Finally, we plan to visualize the results in the form
of domain-oriented reports. Also, we present a description of the testing
and evaluation criteria.

Keywords: Big Data Analytics · Sentiment Analysis · Aspect-based
Sentiment Analysis · Decision Making.

1 Introduction

Traditionally, organizations recognized that the analytics of owned data could
broadly improve their business performance through the means of Business Intel-
ligence (BI) [1]. Several decisions making and forecasting domains depend on big
data such areas involve business analysis, product development, loyalty, health
care, tourism marketing, transportation, etc. Big Data can help organizations
to employ smart and effective business decisions by choosing the most appropri-
ate informative strategic direction, increasing operational efficiency, providing
better customer service, etc. [2].

Recently, there is a steady increase in customers’ desire to express their
views or opinions about products and services. These abundant reviews that
contain substantial and valuable knowledge become a significant resource for
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both consumers and firms. Therefore, enterprises seek real-time insights and
relevant information on how the market responds to products and services [3–5].

The proposed framework employs the Sentiment Analysis (SA) and Aspect-
Based Sentiment Analysis (ABSA) in parallel on customer reviews to support
decision-makers regarding the Marketing and Manufacturing domains. Our pro-
posal introduces two classes of reports; Market-oriented reports, and Product-
oriented reports as depicted in section 3. Initially, we limit our analysis plan to
includes electrical products; in the future, the analysis may expand to include
other types of products or services as well.

In this proposal, we present our ongoing research on the developing ABSA
model that comprises a multilayer classifier. Also, we explore some of the related
works in the section of state of the art. We have designed an implementation and
evaluation plan for our research to follow within the next period of the PhD.
We desire to develop a solution comparable to other models by following the
mentioned plan.

The rest of our proposal has the following structure: in Section 2, we briefly
introduce some of the related works and directions regarding SA and ABSA.
Section 3 comprises the proposed framework and considerations. In Sections 4
and 5, respectively, we state our research process in the form of clarified steps
with identified objectives, as well as describe the desired testing and evaluation
scheme.

2 State of the Art

The comprehensive development of e-commerce promotes the growing expansion
of using online markets via electronic platforms like Amazon, eBay, Walmart,
Best Buy, Wish, etc. Besides, the evolution in using social media platforms plays
a significant role in encouraging enterprises to give a high priority to analyze
users’ activities through such platforms [6].

Big data analytics offers various solutions to get insights in real-time and
provides valuable information about how the market is responding to products
and campaigns [7–12]. Several works introduced for analyzing consumers’ re-
views to get insights such as sentiment analysis. This technique comprises the
automated process of analyzing textual data and classifying opinions, as well
as the extraction of properties of reviews like Polarity, subject, and opinion
holder [13–15]. On the other hand, aspect-based sentiment analysis examines
each review to recognize distinct aspects and identify the corresponding senti-
ment for each one [16–18]. Unlike sentiment analysis, it enables the association
of specific sentiments with various aspects of a product or service [19].

Generally, the use of these techniques enables enterprises to realize how the
public feels about something at a particular moment by analyzing their emotions,
attitudes, or opinions toward various products or issues. Also, it enables enter-
prises to track how consumers’ opinions change over time. There exist several
approaches that are either based on linguistic resources or machine learning [20–
23].
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Chong, A.Y.L., et al. [24] proposed a combination of sentiment analysis and
a neural network to examine the importance of every predictors’ variables for
online retailers’ sales predictions. They used datasets that contain predictor vari-
ables like online reviews, consumer sentiments, and online promotional strate-
gies. They observed that retailers could increase sales by specifying ”how” and
”where” to display online reviews carefully and increasing their social interac-
tions with consumers.

Salehan, M., and Kim, D.J. [25] introduced an approach to discuss the predic-
tors of readership and helpfulness of online consumer reviews (OCR) using sen-
timent analysis for big data analytics. The presented approach could be adopted
by online vendors to develop scalable, automated systems for sorting and classi-
fying of big OCR data that will be useful to both vendors and consumers.

Wallaart, O., and Frasincar, F. [26] proposed a two-stage sentiment anal-
ysis algorithm based on ABSA. The introduced algorithm employed a lexical-
ized domain ontology beside neural networks with a rotatory attention mech-
anism to work on sentence-level. They applied their model to SemEval-2015,
and SemEval-2016 datasets, which include restaurant reviews. They found that
machine learning methods can effectively find words that carry sentiment, with
different performance and accuracy regarding the given aspect.

Similarly, industrial enterprises seek to analyze user reviews to determine the
suitability of the product to their requirements. Besides, to monitor the prod-
uct life cycle in the market to support sustainable smart manufacturing [27].
Moreover, to develop future strategies for the design of new products in addi-
tion to the possibility of offering other versions of existing products after their
redesign and to ensure that the problems in the current versions are addressed
successfully [28].

3 The Proposed Framework

The proposed work strives to support enterprises through exploiting the exis-
tence of tremendous amounts of consumer reviews available over social media
platforms, electronic markets, etc., by providing decision-makers with oriented
feedbacks. The processing of massive amounts of data represents a challenging
task due to the diversity of data types and structures that impose difficulties
in data integration and storage. Here we plan to make implementation using
Apache Hadoop and MapReduce as an open-source framework for distributed
storage and processing of data.

The categorization of reviews into aspect-bassed and non-aspect classes is
still a bit tricky task since the identification of entities represents a challenge.
Performing a binary classification becomes more appropriate for this task. We
plan to apply SA, and ABSA, on the first and second classes, respectively, to
assist decision-makers concerning two primary Fields: Marketing and Manufac-
turing.

Regarding the ABSA, the main task is to extract and identify the entity and
attribute pairs. It involves the extraction of opinion units corresponding to the
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target entity. Additionally, the recognition of sentiment words and classifying
into predefined sets are vital. Here we plan to investigate a new scheme for
measure polarity based on fuzzy sets so that each review has a scored polarity.
That scheme will be used as well in the second class to assign a membership
degree with suitable items from the set.

Finally, we plan to support decision-makers in these fields by providing them
with up to date valuable insights in the form of Domain-oriented reports. This
task involves the visualization and summarization of data using Python to cre-
ate clear charts. Also, a comparison will be made between extracted and real
attributes to state the missing and required set.

3.1 Case Study: An Electric Clothes Iron

Product Aspects. The common parts of an electric clothes iron may include
Sole plate, pressure plate, heating element, the cover plate, handle, pilot lamp,
etc. The main features of choosing electric irons may include Iron surface (e. g.
Stainless steel coating, Teflon coating, Ceramic coating), availability of steam,
electric power of iron, weight, etc. Product parts represent the number of pieces
that come with the original products (e.g., Portfolio, base, extra cable).

Sentiment Analysis. We plan to perform the analysis to measure the overall
performance and consumer satisfaction concerning the product by performing
SA in conjunction with users’ ratings and merge results with the results realized
from the next section.

Aspect-based Sentiment Analysis. Concerning computing the performance and
quality of the distinct components and parts of the product, we plan to extract a
list of product aspects. For every list will associate with only one product, which
has a unique identifier as well. On the other hand, each item will assign a unique
identifier to eliminate repetition, which enables the sharing of one part over
several lists of products that have one or more identical parts or features. During
the analysis process, we will use the mentioned lists to measure the aspects
polarity separately. Next, we investigate the collection of aspects sentiments to
conclude the results.

Output. Results involve the evaluation of consumers’ satisfaction based on their
reviews. Reports will state the degree of suitability of a particular component
like the handle; indicators may differ among users like comfortable, regular, or
hard. Another important part, is the anticipation of the needed parts or features
by consumers, in addition to identifying the main competing products for the
current release. This information allows the redesign of the product to eliminate
disadvantages and the design of new products that meet consumers’ needs.

4 Research Method

We have identified clear steps that we plan to follow in our proposed work to
achieve work objectives, as depicted in Fig. 1:
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Fig. 1. System design and work flow for the proposed framework.

Step 1. Gathering data from various sources like social media platforms, online
reviews (e.g., Amazon.com), surveys, etc. We plan to develop a web scraper to
collect data from the internet using Scrapy as it is an open-source framework
written in Python.

Step 2. Preprocessing Data to be suitable for analysis purposes, besides noises
cleaning. That involves the process of breaking a stream of text up into words
”Tokens,” using Python regular expressions.

Step 3. Classification of collected reviews into two classes: Aspect-Based reviews
and Non-aspect reviews. Such a process concerning the type of analysis to be
applied.

Step 4. Extracting aspects from reviews, this step concerning the aspect-based
analysis only. That involves the identification of every entity attribute pairs
(opinion units).

Step 5. Extracting and identifying the polarity of sentences by detecting senti-
ment words. This task will run over two levels: Opinion-Unit level and Sentence
level according to the type of analysis.
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Step 6. Visualization of the results and deliver this feedback to decision-makers.
This includes the creation of an easy-to-understand visual report with simulta-
neous interpretation in a way that everyone in the company can understand.
Visualization can represent either a combination of results or a separation for
each data source.

5 Testing and Evaluation Criteria

Given the proposed framework that states the idea for solving the research prob-
lem and objectives to be achieved, in addition to the working mechanism of our
research method, we can compose the following plan for testing and evaluation
through various steps of work.

Testing. Hereabouts we plan to monitor the ongoing processes through the
implementation phases. We plan to input a random set of data for every dis-
joint task to ensure the quality and efficiency of outputs and make a comparison
with human-made processing (e.g., Tokenization, classification, aspect extrac-
tion, etc.).

Evaluation. We plan to get published sales data regarding a particular product
during a specific period that suffixes to the period in which collected reviews be-
long, and compare our results and recommendation with this data to assert the
consistency of real data with achieved results. Similarly, concerning the needed
features, we plan to survey similar products that have already added these fea-
tures. On the other hand, to comprehensively evaluate the performance of the
proposed work, we desire to experiment with a widely used ABSA dataset; the
Laptops and Restaurant datasets of SemEval-16 Track 2 Task 5.

6 Summary and Future Work

Producing large amounts of reviews by consumers via expressing their views
or opinions about products and services represents a significant resource for
both consumers and firms; it contains substantial and valuable knowledge. There
are growing interests to analyze such behavior. SA and ABSA are promising
approaches to analyze these reviews. Researchers introduced various models to
realize this task that comprise a combination with other techniques like neural
networks and machine learning.

In this paper, we have outlined our plan of study that aims to develop a con-
sumers’ review analysis model for electrical products. We have explored some of
the existing works and briefly discussed them. Then, we presented a description
of our approach with possible directions and objectives. In the future, we plan
to continue our studies by executing the steps outlined in Section 4 with the
obligation of evaluation criteria.
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