
 
 

3207 
 

ISSN 2278-3091              
Volume 9, No.3, May - June 2020 

International Journal of Advanced Trends in Computer Science and Engineering 
Available Online at http://www.warse.org/IJATCSE/static/pdf/file/ijatcse112932020.pdf 

https://doi.org/10.30534/ijatcse/2020/112932020  
Mathematical and Software for Sentimental Analysis of 

 Text Data 
 

Plotitsyna L.A.1, KadyrovaG.M.2,*, Boyko A.N.3, Zubenko A.V.4, Fedotov A.M.5 

1 Financial University under the Government of the Russian Federation, 125993, Russia 
plotitsyna@mail.ru 

2 Financial University under the Government of the Russian Federation, 125993, Russia 
kadyrovagm@mail.ru 

3 Financial University under the Government of the Russian Federation, 125993, Russia 
boykoan@mail.ru 

4 Financial University under the Government of the Russian Federation, 125993, Russia 
zubenkoav@mail.ru 

5 Financial University under the Government of the Russian Federation, 125993, Russia 
fedotov@mail.ru 

 
ABSTRACT  
 
Currently, one of the priorities of any company is to 
improve the quality of products based on the study of user 
requests on the Internet: social networks, blogs, Internet 
service sites. This is primarily due to the development of 
technologies, the wide spread of Internet Commerce, and 
the ability of Internet users to exchange opinions about the 
products and services of companies. Users publish their 
thoughts in open access on online resources, allowing 
companies and potential buyers of products to take into 
account information from consumers. Dissatisfaction with 
products can cause negative advertising for the company. 
In recent decades, the consumer goods market has seen a 
sharp increase in the number of technically complex 
products. This is primarily due to the development of 
technological innovations, which leads to a constant 
increase in specific types of computer products and the 
concept of connecting different functionality in a single 
device. In this regard, customers have complaints about 
the usability of the product, along with improper technical 
quality. Many buyers return products to companies even if 
the product is working properly according to state 
standards and technical reports of companies, which 
negatively affects the trust of customers and the 
company's image. 
 
Key words: Mathematical analysis, text data, neural 
network. 
 
1. INTRODUCTION 
 
The task of identifying aspects of texts in a particular 
subject area is a well-studied task and can be considered as 
a task of extracting information from the response with the 
assumption that each thought is expressed relative to the 
target objects (product features). In a number of works, the 

aspect is classified into the following types: (I) explicit 
aspect; (II) implicit aspect; (III) tonal fact [11]. The 
explicit aspect is a specific feature or component of the 
product (for example, battery, screen), the implicit aspect 
contains the tone and indication of the thematic category 
of the text. For example, the sentence "phone is slow and 
expensive" refers to the quality and price of the product. 
Most of the methods proposed in this work can be divided 
into the following groups: 
1. methods that remove the most frequent nouns and noun 
groups [4]; 
2. methods that investigate possible syntactic relationships 
in a sentence between evaluative words and target objects 
[8; 12]; 
3. methods using machine learning or thematic modeling 
algorithms [2]. 
There are several most popular methods that solve the 
aspect extraction problem as a binary classification 
problem, as a sequence classification problem, as a 
thematic modeling problem, or as a traditional clustering 
problem. As part of the classification task, you need to 
classify a noun or phrase extracted from the text as an 
aspect of a certain type.Currently, the dominant methods 
are sequence classification methods based on teacher 
training and are often used in information retrieval tasks: 
hidden Markov model and conditional random fields. [8] 
describes a modification of HMM for co-mining thoughts 
next to their explicit aspects. In [2], the authors use the 
CRF model to extract explicit aspects in order to assign 
each sentence a sequence of evaluative words with 
corresponding polarities, defined depending on the 
substance of the thought. 
 
Statistical thematic models are also used to identify 
aspects within a more complex task of highlighting 
thematically grouped product targets and tonal utterances 
in a collection of documents. 
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2. MATERIALS AND METHODS 
 
Let 푃 = {푃1, 푃2, ..., U} - a set of products (services, 
goods) that are produced by companies on the consumer 
market. Each text collection consists of user reviews of 
products in a specific subject area (for example, 
electronics, automobiles, and apps). For each product, 
and so on, a lot of user reviews are set 퐷 = {푑1, 푑2,. . . , 
cell}, where is = {1, ..., abbreviation|, etc., etc., etc. , etc., 
etc., etc., etc. In some reviews, users report product 
defects, lack of user satisfaction, or lack of certain 
functionality. Each product consists of a set of targets 
(components, components) 푇푖 = {푡1, 푡2,. . . , 푡푘}. 
Comment. In this paper, the following syntactic 
segmentation of sentences is not used to develop more 
stable methods for automatic retrieval of information: 
sentences of their response their = {their 1,..., on / off | 
off|} is considered as a single response element, since 
this element has a certain semantic value. A formal 
description of the task is given in the next part of the 
section. 
Definition. An opinion is a judgment or point of view 
that expresses an assessment or view of an object 
(information). The point of view of the user of an online 
resource may not be objectively motivated and may 
describe subjective information [1-5]. 
Definition. A user review is a grammatically organized 
sequence of words describing the author's opinions about 
objects of thought (for example, a product or service). 
Definition. An object of thought is a concrete or abstract 
product, event, or service about which an opinion is 
formed. 
Definition. A user is a person who has access to an online 
resource with the ability to use the functionality of the 
resource (for example, to buy products, use services, 
view pages, evaluate products). 
Definition. A statement indicating a problem situation 
with a product or a problem statement is a text passage in 
a user's review that contains an explicit indication of the 
difficulty in using certain products, or the inability to use 
products due to an error (bug, defect). Formally, let's 
denote the construction with a problem statement푟푎푠푒푖푗 
= (푟 (푠푖푗), 푠푖푗), where 푟 (푠푖푗) ∈  [0,1] denotes the 
numerical value of the membership of the sentence and 
the class of problematic statements (fig. 1). 

 
Figure 1: Combined neural network for text analysis 

Examples of utterances with x (x**) = 1. 
"Inexpensive and silent, the difficulty is to find 
components when they are damaged (bucket, stirrer)." 
"I can't connect via IM-4G in any way-writes "network 
connection error". 

"After a run of 25,000 km, it appeared: the activator of 
the Central lock broke, the panel defect, the fan blows 
badly into the glass." 
"The air conditioner was working, but through it the 
whole car rattled and shook the steering wheel." 
"It is impossible to check the balance, the phone freezes 
and you have to overload it." 
Each sentence is a set of words and J = {푓 (푤) | 푓∈푠푖푗}, 
consisting of a set of response targets, evaluation words, 
problem indicators, and common words. 
Definition. A problem indicator is a monosyllabic or 
wordy construction that expresses an explicit or indirect 
indication of a problem with the product. Examples of 
problematic indicators: difficulties, refuses to work, too 
bright. 
Definition. A target object (also called a product feature 
[14], aspect [11,15], or aspect term [16]) is an element of 
the sample that is expressed in relation to a certain idea, 
represented as a monosyllabic or bagatoslivny 
construction that characterizes the topic of the document 
in a particular subject area. The target object most often 
describes a component or attribute of an IP product. 
Examples of aspects: "screen lighting", "trunk door", 
"on-Board computer", "app" [6,7]. 
Problem statement. You need to get the prevailing 
statements indicating problematic situations with the 
product and its target IP objects, using a lot of user 
reviews of the IP. Within the framework of the 
dissertation, the initial problem is divided into the 
following subtasks, corresponding to the features of the 
problems of opinion analysis [10]: 
a) Identification of statements indicating problematic 
situations in the use of products from users ' texts; 
b) extracting statements about problematic situations in 
relation to targets that depend on the subject area in the 
user's review; 
C) Selecting thematically grouped product targets to 
identify the prevailing problem situations in a collection 
of reviews of a specific subject area. 
The problem of identifying problematic utterances is 
considered as a problem of binary classification of 
sentences from user texts [8-10]. The purpose of the task 
is to determine the utterance class by the numeric value 
of the If (If) for all offers in the control sample 
documents 푠푖푗∈푑푖, 푗∈ {1,. . . , | 푑푖 |}, 푖∈ {1,. . . , | 퐷 
|}. 
The user can describe the situation of using the product 
using several grammatical constructions with different 
types of problematic phrases in a single complex sentence. 
Select the following groups of sentences to show the 
importance of identifying problematic phrases relative to 
unions in a sentence: 
- the first grammatical part of the sentence (before the 
Union) has a positive tonality, while the second part (after 
the Union) differs in tonal evaluation. For example: "it 
goes well over bumps and ditches, although very hard", 
"the interior is warm and large, but Spartan", "nice 
standard equipment, but no air conditioning". 
- the first grammatical part of the sentence (before the 
conjunction) confirms the defect or difficulty in use, but 
the second part of the sentence (after the conjunction) 
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negates the problem or negative situation. For example, 
"for the money not a good buy, so Renault Logan will be 
quite acceptable variant", "the cabin, of course rustic, but 
it's not the most important thing in the car", "take this jar 
for a long time, but obvious deficiencies were found". 
- all grammatical parts of the sentence contain similar 
information about the existence of certain problems in use. 
For example: "the brake leaves much to be desired, so I 
don't drive it well." [17-22] 
- the first grammatical part of the sentence contains a 
condition for the problem, while the second part does not 
indicate a difficult situation. For example: "if you do not 
drive on dirt and rubble, it accelerates quickly." 
A formal description of the proposed method are 
presented in the form of a context-free grammar system 퐺 
= <푉, Σ, 푆, 푅>, given by the following elements: 푉 – 
many non-terminal (auxiliary) symbols, Σ – the set of 
terminal symbols, 푆 ∈ 푉– initial symbol of the grammar, 
푅 – the set of rules of inference of the form 퐴→푐 where 퐴
∈푉, 푐∈ (푉⋃︀Σ). Output rules are divided into several 
types: 
- rules for displaying nonterminal characters based on 
dictionaries; 
- auxiliary rules for combining words and non-urgent 
characters; 
- classification rule. 
The set of terminal characters is defined as the Σ-alphabet 
of the system [13]. The set of nonterminal characters is 
defined as 푉 = {푍, 푊퐷, 푋, 푆, 푃푆, 푃푆, 푐푙푎푢푠푒1, 푐푙푎푢푠푒2, 
푐표푛푗}, where 푆 is a sentence, 푃푆 is a problem sentence, 푃푆 
is a non – problem sentence, 푊퐷 is a set of phrases with 
negation (step 3); 푋 is a set of words with unknown color 
information and defects (does not contain words with 푁, 푃, 
퐼푃, 퐷푃) [22]. 
Here are the rules for displaying nonterminal characters 푍 
→ 푤푘 0, 푍 ∈ {푁, 푃, 퐴푊, 퐴, 퐼푃, 퐷푃, 푁퐷푃, 퐷퐷푃, 푉퐷푃}, 
푤푘 0 = 푤0. . . On the occurrence of words from the 
negativeword, Positiveword, Addword, Action (with a 
related objection), problem word (without a related 
objection), or notproblem word (with a related objection) 
dictionaries, the occurrence of an explicit direct pw 
indicator from the Problem word dictionary, negative pw 
indicators with a negative tone, and verb pw indicators of 
a false or incorrect situation, respectively. The 
construction of the convolution type denotes the negation 
of the convolution (e.g., convolutions → "problem", 
convolutions→ "no problem"). 

 
Figure 2: Text classification algorithm 

 
 

The algorithm uses the results of analyzing a text utterance 
using the previously proposed methods: a method based 
on a number of conditions, and a method based on the 
analysis of complex sentences (fig. 2). The General 
description of the algorithm consists of several steps: 
Step 1. pull the indicators from the utterance and 
occurrence{푝푤푖1, 푝푤푖2, ..., 푝푤푖푛}, 푛 ≤ | 푠푖푗 | depending 
on related objections from the action, ProblemWord, 
NegativeWord, AddWord, ImperativePhrases dictionaries, 
using a method based on a number of conditions; 
Step 2. for each and identify many possible targets {1, 2,..., 
푡푘} if the target 푡푘 syntactically associated with 푤푖푗 that 
there is a direct or indirect relationship between 푡푘 and 
푝푤푖푗 in saying 푠푖푗; if the set is empty, then 푤푖푗 excluded 
from the set of indicators (see Algorithm 1); 
Step 3. for each and determine whether the object is 
subject-oriented based on measures of connectedness of 
the terms concept and domain terms in the linguistic 
resource (algorithm 1); 
Step 4. To classify statements 푠푖푗 as statements, which 
indicates a problematic situation on the object-oriented 
target if there is at least one combination (푝푤푖푗, 푡푘) and 
푟(푠푖푗) ≠ 0 according to the result of the analysis method 
based on the analysis of complex sentences; otherwise, 
classify the statements 푠푖푗 as such that doesn't contain the 
problem. 

 
3. CONCLUSION 
 
The problem of identifying problematic utterances in 
English as a problem of binary classification of sentences 
from user texts is considered. The goal of this task is to 
define the utterance class for all single elements of the 
control sample documents 푠푖푗∈푑푖, 푗∈ {1,. . . , | 푑푖 |}, 푖
∈ {1,. . . , | 퐷 |}. To achieve the research goals, the 
article provides a classification of user phrases, based on 
which dictionaries of indicative words and phrases are 
built. An approach based on knowledge presented in the 
form of rules and dictionaries is proposed. In this paper, 
we have created an English-language dictionaries of 
problem indicators that are independent of a specific 
subject area. The approach offers two methods for 
extracting phrases: (I) a method for determining phrases 
based on a number of conditions for the occurrence of 
words from dictionaries for simple sentences; (II) a 
method for analyzing the grammatical structure of a 
complex sentence relative to conjunctions. To test the 
effectiveness of the proposed methods, control samples 
of user messages collected from online sites about 
high-tech, low-tech and mechanical products of 
companies were created and marked up. The quality of 
the methods is evaluated using standard criteria for text 
classification tasks: accuracy, completeness, and 
F-measure calculated by the class of problematic 
statement. 
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