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HCRF and TF-IGM Sentiment Analysis
Input: Train Corpus, Labels, Test Corpus, Labels-test, Top k
Features
Output: Confusion Matrix, Accuracy, Precision, Recall,
F.Score.
Begin
Read Test and Train data
// Preprocess
Tokenization: list<words>= Split sentence to
words.
Remove Stop word: delete some words from
list<words>
Delete redundant Words from list<word>
Calculate weights of words using eq.3-1, eq.3-2
//Features Selection
Select top k Features using Info Gain with eq.3-3
//Create Models
Create Markov models
Teach= Hidden Markov Classifier (Baum Welch
Learning)
HMM= Teach.Learn (train data, labels)
Base_Func= Hidden Conditional Random Field from
Hidden Markov (HMM)
Rprop = Hidden Resilient Gradient Learning
(Base_Func);
HCRF = Rprop.Learn (train data, labels)
Predicted Labels = HCRF.Decide (Test data)
// Evaluation
Confusion matrix= compare (Predicted Labels,
Labels-test)
Return (Accuracy, Precision, Recall, F.Score)
End
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a(ABBA,1,s) = (0.85)(0.4) = 0.34

a(ABBA,1,t) = (0.15)(0.5) = 0.08
a(ABBA,2,s) = (0.34)(0.3)(0.6) + (0.08)(0.1)(0.6)
= 0.06120 + 0.00480 = 0.066
a(ABBA,2,t) = (0.34)(0.7)(0.5) + (0.08)(0.9)(0.5)
= 0.119 + 0.036 = 0.155
a(ABBA,3,s) = (0.066)(0.3)(0.6) + (0.155)(0.1)(0.6)
= 0.01188 + 0.00930 = 0.02118
a(ABBA,3,t) = (0.066)(0.7)(0.5) + (0.155)(0.9)(0.5)

= 0.02310 + 0.06975 = 0.09285
a(ABBA,4,s) = (0.02118)(0.3)(0.4)

+ (0.09285)(0.1)(0.4)
= 0.0025 + 0.0037 = 0.00625
0.02118)(0.7)(0.5)
(0.09285)(0.9)(0.5)
0.0074 + 0.0417 = 0.04919

a(ABBA,4,t) =

h+ 1
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Total probability (ABBA) = 0.00625 + 0.04919
= 0.05544
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a(BAB,1,s) = (0.85)(0.6) = 0.51

a(BAB,1,t) = (0.15)(0.5) = 0.08
a(BAB,2,s) = (0.51)(0.3)(0.4) + (0.08)(0.1)(0.4)
= 0.0612 + 0.0032 = 0.0644
a(BAB,2,t) = (0.51)(0.7)(0.5) + (0.08)(0.9)(0.5)
= 0.1785 + 0.0360 = 0.2145
a(BAB,3,s) = (0.066)(0.3)(0.6) + (0.155)(0.1)(0.6)

=0.01188 + 0.0093 = 0.0209

a(BAB, 3,t) = (0.0644)(0.7)(0.5) + (0.2145)(0.9)(0.5)
= 0.0225 + 0.0965 = 0.1190

Total probability (BAB) = 0.0209 + 0.1190
= 0.1399
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L(c,h;) = Pr(ABBA)c“BBA) . pr(BAB)c(BAB)
= 0.05544'°0.13992°
log L(c,h;) = (10 X log 0.05544) + (20
x log 0.1399) = —68.2611
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Abstract

In recent years, the number of social media users has been exponentially rising, and at the same time,
their comments on services and products have increased steadily. User feedback is a rich source of
information that can be used to gain feedback on how to improve the quality of the products of
different companies, as well as reviewing different opinions by users to make informed decisions
about choosing the right service or products. Also helps. The numerous benefits of reviewing user
feedback on the one hand and the impossibility of manually reviewing this volume of data on the
other hand have made the field of sentiment analysis introduced. Emotional analysis is an area whose
purpose is to identify emotions (positive, negative or neutral) of users based on their registered
opinions. Most of the techniques that have been introduced in this area so far are based on data
mining techniques, in particular the technique used for classifying. In these methods, a traditional
TF-IDF classification and weighting algorithm is commonly used, which does not use the class
information data in the weighting process to the words and does not involve this information in the
weighting process, hence the results are sufficiently achieved not desirable. In this regard, a new
weighting criterion TF-IGM is used for weighting words, which is a weighting criterion for observer.
In addition, unlike the previous methods in this study, the combination of two methods of hidden
Markov model and conditional random field, which is the result of combining these two random
conditional random fields, is used for sentiment analysis. The results of the implementation of the
proposed method on the Twitter account user’s database, which contains 12,000 tweets, indicate
that the proposed model is up to an improvement of 5.82% compared with the traditional TF-IDF
method. In fact, the results show that the use of hybrid classification algorithms, along with the
weighting method with observer, provides better results than simple methods.

Keywords: Sentiment Analysis, Conditional Random Field, Hidden Markov Model, Term Frequency and
Inverse Gravity Moment (TF-IGM).



