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Abstract

A Sentiment based Retrieval System
using Naive Bayesian Classification

Hyunsic Kim
Interdisciplinary program in Bioengineering

The Graduate School

Seoul National University

This paper is a study on a model that recommends search results that
are more suitable for individual sentiments by re—adjusting search
rankings based on an algorithm that reflects sentiments. Since December
2019, the viewing time on OTT (Over—the—top media service)
platforms has increased due to the pandemic of COVID—19, a global
infectious disease, but a phenomenon called Netflix Syndrome has
occurred. Therefore, this study developed a movie search system that
reflects the user's sentiments through sentiment analysis to increase the
search accuracy and satisfaction of users using the search system to
solve the above problems.

Sentiment analysis is a natural language processing technology, and it is
newly defined in this study as five sentiments: angry, depressed,
energetic, nervous, and tender. By using this definition as a machine
learning technique of Naive Bayesian classification, sentiment analysis

was performed on weather forecast and movie review data.

53



The Naive Bayesian classification technique is a statistical technique
that infers posterior probabilities based on additional information newly
entered into the prior probabilities of an inference target under the
assumption that all word features are independent. As a result of
evaluating the model through machine learning and testing using this
principle, it was possible to confirm the accuracy performance of 0.84
and 0.81 for movie review and weather forecast, respectively.

The sentiment prediction score generated through Naive Bayesian
classification was transferred to the sentiment vector generation model,
and the sentiment prediction score was ranked and converted into an
sentiment vector. The converted weather forecast and sentiment vectors
of movie reviews are calculated together with the search engine devised
in this study to recommend search results reflecting sentiments. At this

time, the optimal performance is confirmed by introducing the
sentimental index (a), which adjusts the degree to which sentiments are

reflected in the algorithm experiment was conducted.

In addition, in this study, a search engine that reflects sentiments was
created by using the Lucene library specialized in information retrieval.
In addition, a movie search program including a movie search interface
was developed so that the subjects could directly participate in the

search.

In this study, by changing the sentimental indexes, a comparative
experiment was conducted on the influence of the search results of the
search system according to the sentimental indexes. An experiment was
conducted to compare the performance through the search satisfaction of

the general search engine a=0 and the search engine in which sensibility
54



was reflected as a=0.3 and a=0.7 for 50 subjects. The experimental
results of this study recorded an average search satisfaction score of
3.53 points when @ =0.7, an average of 3.63 points when a=0.3, and
3.89 points when a=0.7. Through the T—test with the general search
engine and the sentimental search engine that reflects different
sentimental indexes, it was confirmed that the sentimental search engine
that reflects the sentimental index as a=0.7 showed statistically
significant search satisfaction.

The search engine that reflects the sentiment developed in this study
will be able to access the area of sentiment that has not been
approached before using a mechanical model. Through this, it is
expected that it will be useful when used commercially in search
platforms such as music, movies, and shopping.

In addition, it is expected that this study will have the potential to be
used in the medical field because it is possible to mechanically grasp the

sentimental state of the person using the search system.

Keywords : Natural Language Processing, Sentiment Analysis, Machine

Learning, Naive Bayesian Classification, Information Retrieval

Student Number : 2019—-29690
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