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Abstract 

For the huge amount of comment data, the high cost of emotions is analyzed manually, 
and the LSTM is used to analyze the emotions of business comment. In order to train the 
model, including text de-duplication, removal of stop words, Chinese word segmentation, 
and a series of data processing, the data are coded into word vectors. Finally, the 
crawling data is used to verify the accuracy of the method. The result shows that the 
accuracy of the method is 75%. 

1. Introduction 

In recent years, with the popularity of the Internet, more and more people begin to use the 
Internet to shop. Domestic e-commerce platforms are also competing for success. Online 
shopping has become one of the main consumption channels. It is also an important step for 
users to express their feelings on the platform of electronic commerce after purchasing goods. 
For these huge amounts of commentary data, we want to manually analyze the emotions 
contained in them, and the cost is immeasurable. 

Firstly, this paper analyses the main research directions and methods of text sentiment analysis 
at this stage. Based on this, the main research direction of this paper is emotion classification 
based on LSTM network model. In order to train the model, a series of data processing is carried 
out. These include text de-duplication, removal of stop words and Chinese word segmentation. 
After data processing, it is coded into word vectors to prepare for the next experiment. 

Aiming at the application of neural network in affective analysis, it is found that in the task of 
text affective classification, cyclic neural network has better effect than convolutional neural 
network. But the problem of long-term dependence of cyclic neural networks seems to be 
somewhat inadequate. Therefore, this paper applies the LSTM model. LSTM networks can solve 
the problem of long-term dependence. Experiments show that the LSTM network model has a 
good effect in text emotion classification. 

As an important part of the field of natural language processing, the commonly used machine 
learning methods for text sentiment partitioning include support vector machine and naive 
Bayes. Both belong to shallow learning methods. In the field of text analysis with huge sample 
space, the above-mentioned learning methods have insufficient expressive ability compared 
with the complex objective function, while in the large sample space, relatively sparse text 
samples have higher requirements for the fitting ability of machine learning model. For the 
above problems, we can use deep learning of the deep non-linear network structure to solve, 
its principle is to superimpose the simple neuron structure together, so as to achieve the 
merging calculation of complex functions. In recent years, in-depth learning has been applied 
to emotional analysis, and its effect is much better than the general model. Zhai Donghai et al. 
[1] proposed a parallel processing framework to solve the shortcomings of semi-supervised 
recursive self-coding text emotion classification model, which has been widely recognized by 
domestic scholars. Zhou Jingyi et al. [2] published an academic report on Bagging method, 
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which uses convolutional neural network model as a weak classifier, and made indelible 
contributions to improving the accuracy of emotional classification. Ji Chaojie et al. [3] put 
forward a view on emotional classification of joint modification relations in deep learning. This 
way relies on the construction of modification. It divides a sentence into a few small sentences 
according to the modification relations. Each small sentence marks a fixed hierarchical category 
by the rhetoric relations and corresponds to these small sentences. The semantic information, 
the types of grades and the modification and association between them are combined to get the 
emotional meaning and degree of this sentence, which provides a new way of thinking for the 
development of the field of text emotional analysis. 

Nowadays, the main ways of affective classification are text affective analysis based on affective 
dictionary, text affective analysis based on machine learning and text affective classification 
based on deep learning.The key point of emotional dictionary is emotional dictionary and rules. 
We need to make this part. We need to divide and organize the text, analyze the grammar, 
calculate the emotional value, and finally rely on the emotional value to calculate the emotional 
tendencies contained in the text. 

Emotional analysis of foreign texts began in the late 1990s. Hatzivassiloglou and McKeown et 
al. [4] adjusted and perfected the large sample, and they thought about the factors affecting 
emotional tendency among different parts of speech. 

In recent years, in order to better solve the problem of tendency analysis of features, Miao et al. 
[5] tabled a report on the concept of quaternion extraction in commodity evaluation, and 
completed the classification of characteristics grade. Because different kinds of sentences have 
different ways of expressing emotions, Narayanan et al. [6] started the analysis of conditional 
sentences. Based on temporal information, they annotated sentences in different categories, 
synthesized the information presented by each feature, and obtained the classification methods 
of different sentence patterns, which achieved satisfactory results. 

Compared with foreign countries, domestic scholars are unwilling to lag behind. Xu Linhong 
and Lin Hongfei and other [7] sentence phrases and phrases are constructed to acquire nine 
semantic features that have an impact on sentence emotion. They use the form of manual joint 
automatic acquisition to create an emotional lexicon bank, which is a preliminary attempt in 
the field of emotional analysis. In recent years, Wenbin, He Tingting[8] and others have 
published reports on text emotion classification methods of semantic understanding, and put 
forward the idea of adding emotional causes to discriminating emotional tendencies. Wang 
Suge et al. [9] published a report on text emotional classification based on emotional dictionary. 
They used the intensity of feature tendency to define the weighted rough membership degree, 
and applied it in automobile evaluation, and obtained good classification performance. 

Generally speaking, the advantages of using emotional dictionary in the analysis of text 
emotions are self-evident: sentence feature level, sentence level, fine granularity and high 
classification accuracy. But its shortcoming is also obvious, that is, it is easy to lose the 
important patterns hidden in the data set. 

The problem of affective analysis in machine learning is text categorization. We can divide the 
target emotion into good and bad by judging whether the emotion is good or bad. This requires 
us to artificially annotate the training samples and then conduct supervised machine learning. 
In our learning and practice, we often see the classification models of machine learning: central 
vector method, naive Bayes, maximum entropy, K nearest neighbor classification and support 
vector machine. 

Pang et al. [10,11] used machine learning to analyze the emotions of media public opinion. They 
used three models to conduct comparative experiments. Among them, there are maximum 
entropy, naive Bayesian and support vector machine. After the analysis and comparison of the 
experiments, an important conclusion is drawn: the effect of support vector machine is the best 
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in this kind of machine learning method, and the accuracy of classification reaches 80%, which 
caused a certain stir at that time. Whitelaw et al. [12] used the support vector machine model 
in their research. They acquired adjective words in the commentary data of film and television 
works, linked with the classical bag feature representation, and used vector space model to 
represent the text, to divide the positive and negative comment information. The accuracy 
increased to 90.2%. This is the case. 

In China, Tang Huifeng et al. [13] used different parts of speech to represent different text 
features, and used document frequency, information gain, CHI statistics and mutual 
information to obtain different feature selection methods. They used comparative experiments, 
central vector method, K nearest neighbor, naive Bayesian and support vector machine models, 
etc. It is concluded that using n-Gram feature representation, information gain feature selection 
and support vector machine (SVM) classification method can achieve better emotional 
classification results when the training set is large enough and appropriate features are 
selected. Xia Huosong et al. [14] applied TF-IDF weighting algorithm to carry out some research. 
They applied support vector machine classifier about RBF kernel function to analyze customer 
evaluation of a website, and studied the influence of stop-use vocabulary on emotional 
classification. 

In recent years, throughout the development of affective analysis, the key to affective analysis 
associated with machine learning methods is to obtain feature information efficiently. Its 
advantages are high accuracy, objectivity of knowledge acquisition, relatively long training 
cycle and high dependence on training corpus. Generally speaking, there is no obvious 
advantage between machine learning and affective dictionary. The development space of 
machine learning method is still very broad. 

2. Preliminary 

2.1. Text Preprocessing 

In the field of natural language processing, Chinese processing needs more technology than 
English processing. Every sentence in English is made up of one word linked together. Each 
word is separated by a space, but the Chinese text is not like this. Our Chinese language is based 
on characters. These basic units can be linked together to form phrases. A sentence is made up 
of such many words or phrases. Most of the time, a word can not express a meaningful meaning 
very well. We can often identify a word composed of words as the smallest unit of meaning. 
This brings difficulties to our research. If there are problems, there are ways to solve them. This 
is why Chinese word segmentation technology comes into being. 

Nowadays, the main methods used in word segmentation are statistical method, string 
matching method and understanding method. These three methods are the main word 
segmentation methods at present, each has its own advantages and disadvantages. The 
following is a detailed introduction: 

Statistical Word Segmentation: General Chinese sentences are composed of many words, such 
as: I am a student. In this sentence, we can cut this sentence into: I, yes, one, student. Among 
them, "one" and "student" are two words, so we can count the number of adjacent words 
appearing at the same time, we can think that the more this number, the more likely it is to form 
a word. Therefore, the probability of co-occurrence of connected words can well reflect the 
credibility of words. But this method also has an obvious disadvantage, that is, it often extracts 
phrases with high co-occurrence frequency but not words, such as "yes", "mine", "this" and so 
on. 

Word segmentation method based on string matching: This method is sometimes called 
mechanical word segmentation. This method is well understood, that is, to match the Chinese 
text waiting for analysis with the words in a larger machine dictionary one by one according to 



International Journal of Social Science and Education Research                                                              Volume 3 Issue 4, 2020 

ISSN: 2637-6067                                                                                                                          DOI: 10.6918/IJOSSER.202004_3(4).0024 

185 

the rules we have formulated. If the matching is successful, a word will be identified. This 
method can be divided into forward matching and reverse matching. 

Understanding-based Word Segmentation: This method allows computers to simulate human 
understanding of sentences, just like human beings. That is to say, grammatical analysis is 
carried out in the process of word segmentation, and grammatical information and semantic 
information are used to deal with ambiguous phenomena. Normally, it includes three parts: 
word segmentation subsystem, syntax and semantics subsystem and the most important 
control part. The responsibility of the general control part is to manage the sub-system of word 
segmentation to get the grammatical and semantic information of Related words and sentences 
to distinguish the ambiguity of words, that is to say, it will imitate the process of understanding 
the meaning of sentences. This method has certain requirements for technology. It is not yet 
mature and is still in the experimental stage. 

In this paper, Python is used to complete relevant experiments. The common word 
segmentation libraries based on Python are jieba, Snow NLP, THULAC, NLPIR, NLTK, LTP, etc. 
This paper mainly uses Jieba participle, which supports three participle modes: exact mode, full 
mode and search engine mode. Accurate pattern is an attempt to segment sentences accurately, 
usually for text analysis. The whole pattern is to search in detail in sentences and find all the 
probabilistic words. Its efficiency is very high. However, it also has a disadvantage that it can 
not solve the problem of unclear meaning. Search engine mode relies on the precise mode 
mentioned above. It further divides the longer words and improves the recall rate. It is 
generally used in search engine word segmentation. 

Jieba segmentation can be used not only in simplified Chinese but also in traditional Chinese, 
and also in custom dictionary. The method of word segmentation is statistical. 

2.2. Remove Stop Words 

Stop words refer to the automatic deletion of certain words or words before or after processing 
text data in order to improve the efficiency of traversal when we traverse data. These words or 
words are stop words. These stop words need to be input by ourselves, and then generate a 
stop word list. Of course, we can also use the stop word list provided to us by others. For this 
topic, the main objective is emotional analysis, so some words in the comments, such as "buy", 
"commodity", "brand name" and so on, can be used as stop words in this experiment. 

2.3. Text Sentiment Analysis Based on Deep Learning 

The key point of cyclic neural networks is to use historical information to help solve current 
decision-making problems. But at the same time, it also brings new technical problems: long-
term dependence.In order to solve this problem, the LSTM network came into being, which also 
makes the cyclic neural network widely used. 

LSTM uses a few "gates" to allow messages to determine the state of each moment according to 
certain conditions. The "gate" mentioned here is a method of using sigmoid neural network and 
multiplying by position. The combination of these two modes is a "gate structure". The 
forgetting gate and the input gate are the most important parts of LSTM. They are the key points 
to preserve the long-term memory of the circulating neural network. The function of "forgetting 
gate" is to let the circulating neural network delete the information that is not important at 
present. When the circular neural network deletes some of the previous information, it also 
needs to add new information to the current input, which is accomplished by the "input gate". 
According to tX , 1tC −  and ht-1, the input gate will analyze and determine which information will 

be added to the current state tC . LSTM structure can get the current state after some data 
processing, and then calculate the output of the output at the current time. This work is 
completed by the "output gate". The output gate determines the output th  of this time according 

to the latest state tC , the output 1th −  of the previous time and the current input tX . 
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Figure 1. LSTM model structure 

3. Method 

3.1. Input Processing 

Before the model starts, we need to process the input data. We represent the text data as word 
vectors. In this way, the input data can be represented as vectors, and then we can build a data 
model on the vectors. Considering the computational complexity and the relationship between 
words and expressions, we adopt the word vector representation method of Distributed 
Representation, which was published by Hinton in 1986. It is a low-dimensional real vector, 
which maps words to another address field, and then uses multi-dimensional continuous real 
vector to express its meaning. This low-dimensional spatial representation solves the problem 
that dimension is too high to calculate, and the problem of weak association attribute between 
words. So this method improves the accuracy of vector semantics to a certain extent. 

3.2. Model 

In order to achieve the purpose of emotional analysis of user reviews, this paper applies the 
network model of LSTM to achieve emotional analysis of text. The general steps of the model 
are as follows: firstly, the input comment data is encoded by word vector model, and then the 
text is transformed into word vector representation. Then, the LSTM network model structure 
is adopted. Finally, the emotional classification of text is completed through the full connection 
layer. The LSTM network can solve the problem of gradient disappearance or gradient 
explosion in RNN model. Its structure includes three special structures: input gate, output gate 
and forgetting gate. The input and output gates are responsible for the input and output of data, 
forgetting the selectivity of the gate and some of the previous data, in order to solve the problem 
of Gradient going to extremes. 

4. Experiment 

4.1. Experimental Setup 

The experimental data in this paper come from user reviews of commodities on e-commerce 
platform. A crawler project is designed with Python language to capture the data, and some 
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tools of Python are used to clean and organize the data. The final result is saved as text, and the 
data format is shown in the figure. 

 

 
 

The format of the content of the document is: commodity ID, comment content, number of stars 
(1, 2, 3, 4, 5) and comment level (1, 2, 3). The comment level 1 represents bad reviews, 2 
represents medium reviews and 3 represents good reviews. The experimental data are 
collected online. 

4.2. Experiment Result 

Accuracy is used to evaluate the accuracy of the model, which means the proportion of the 
correctly predicted samples to the total sample. However, it has a disadvantage. If the training 
set of the sample is different from the data of the three classified samples of the test set, the 
result may be affected. 

We use 200,000 commentary data as training set and test set respectively. The ratio of training 
set and test set is 1:1, and the final accuracy is about 75%. 

5. Conclusion 

The application of cyclic neural network in emotional classification is studied and 
experimented. The text emotional classification model of cyclic neural network is established. 
The model is trained with the processed training data set and tested after training. Experiments 
show that the model has a good accuracy of text emotion classification. 
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