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This study aims to explore the application of the multi-layered
automatic book classification using the majority voting strategy in a library
environment, and proposes a semantic-based approach as a strategy to
improve the classification performance. The proposed strategy uses
Word2Vec, which can extract the deep semantic relationships between
words, to expand words features for improving the classification
performance. The collection of data from HyRead ebook, which was ordered
by the university library, was utilized as the training and testing corpus,
including book titles, table of contents, abstracts. In total, 17,650 books were
collected. And the classification classes were the book classification
numbers. A total of 581 classification numbers were selected randomly from
New Classification Scheme for Chinese Libraries. Naive Bayes, SVM,
Decision Tree C4.5, and KNN were applied to the multi-layered automatic
book classification. Regarding the proposed semantic-based approach, this
study used Word2Vec as a tool for training word embedding. First, a
thesaurus was built by the training results, and next the word features of the
data set for classification were expanded. Under the principle of accuracy,
experimental results showed that the performance of the multi-layered
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automatic book classification outperformed the traditional automatic book
classification in a library environment. And the strategy proposed in this
study could indeed improve the accuracy of book classification, achieving
60%. After expanding the word features of the data set, the accuracy rate
promoted 1.79%. The above results proved that Word2Vec tool was helpful
for automatic book classification. It could effectively reduce the number of
unable classified books, which were classified through the multi-layered
automatic book classification. However, book content with multiple topics
may be one of the factors that affect classification effectiveness for
automatic book classification. If the book classification number, given by
other library systems, was regarded as the correct class, the accuracy rate
could be approximately 70% by the semantic-based multi-layered automatic
book classification using the majority voting strategy. The accuracy rate
could be further increased by 7.14%. Therefore, it is necessary to consider
the effect of book content with multiple topics for automatic book
classification in the future library practice.
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Abstract

This study aims to explore the application of the multi-layered automatic book
classification using the majority voting strategy in a library environment, and proposes
a semantic-based approach as a strategy to improve the classification performance. The
proposed strategy uses Word2Vec, which can extract the deep semantic relationships
between words, to expand words features for improving the classification performance.
The collection of data from HyRead ebook, which was ordered by the university library,
was utilized as the training and testing corpus, including book titles, table of contents,
abstracts. In total, 17,650 books were collected. And the classification classes were the
book classification numbers. A total of 581 classification numbers were selected
randomly from New Classification Scheme for Chinese Libraries. Naive Bayes, SVM,
Decision Tree C4.5, and kNN were applied to the multi-layered automatic book
classification. Regarding the proposed semantic-based approach, this study used
Word2Vec as a tool for training word embedding. First, a thesaurus was built by the
training results, and next the word features of the data set for classification were
expanded. Under the principle of accuracy, experimental results showed that the
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performance of the multi-layered automatic book classification outperformed the
traditional automatic book classification in a library environment. And the strategy
proposed in this study could indeed improve the accuracy of book classification,
achieving 60%. After expanding the word features of the data set, the accuracy rate
promoted 1.79%. The above results proved that Word2Vec tool was helpful for
automatic book classification. It could effectively reduce the number of unable
classified books, which were classified through the multi-layered automatic book
classification. However, book content with multiple topics may be one of the factors
that affect classification effectiveness for automatic book classification. If the book
classification number, given by other library systems, was regarded as the correct class,
the accuracy rate could be approximately 70% by the semantic-based multi-layered
automatic book classification using the majority voting strategy. The accuracy rate
could be further increased by 7.14%. Therefore, it is necessary to consider the effect of
book content with multiple topics for automatic book classification in the future library
practice.

Keywords: Classification number ; Layer style; Automatic book
classification ; Word2Vec

SUMMARY

Introduction

Cataloging is a subset of a larger field that is called information
organization (sometimes referred to as bibliographic control or as
organization of information), and it is helpful to view it within that context.
Cataloging is divided into description cataloging and subject cataloging.
The quality and accuracy of subject cataloging have been questioned and
discussed, especially the consistency of classification number. In addition
to improve the consistency of classification number by copy cataloging,
another related research trend is the application of automatic document
classification to book classification in a library environment.
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The study aims to explore the application of the multi-layered
automatic book classification using the majority voting strategy in a library
environment, and proposes a semantic-based approach as a strategy to
improve the classification performance.

Regarding the selection of data content, the study collected the titles
together with other book features, and explored the features of books
suitable for automatic classification through the combination of different
fragment contents. On the strategy of improving the classification effect,
past researches have used the relationship between words and words in
external dictionaries as a strategy. However, the disadvantage of using
existing dictionaries is that words are territorial, and the updating and
maintenance of words cannot be timely. The study attempted to use
Word2Vec, which can extract the deep semantic relationships between
words, to construct a thesaurus with real-time, dynamic.

Methods

The research structure of the study was divided into four parts: (1)
data preprocessing, (2) semantic vocabulary processing, (3) automatic
book classification, and (4) classification result evaluation. First, pre-
process the collected data which included the title, table of contents, and
abstract of the book. Then, the pre-processed data was used as the training
corpus for training the classifiers and as the Word2Vec word vector tool.
Next, the original classification data and the classification data processed
by semantic vocabulary were automatically classified into books. The ten-
fold cross-validation method and the correct rate were used to evaluate the
classification effect and analyze the classification results.

The collection of data from HyRead ebook, which was ordered by the
university library, was utilized as the training and testing corpus, including

book titles, table of contents, abstracts. In total, 17,650 books were
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collected, and the classification classes were the book classification
numbers. A total of 581 classification numbers were selected randomly
from New Classification Scheme for Chinese Libraries. Naive Bayes,
SVM, Decision Tree C4.5, and KNN were applied to the multi-layered
automatic book classification.

Regarding the proposed semantic-based approach, the study used
Word2Vec as a tool for training word embedding. First, a thesaurus was
built by the training results, and next the word features of the data set for
classification were expanded.

Results

The strategy proposed in the study could indeed improve the accuracy
of book classification, achieving 60%. After expanding the word features
of the data set, the accuracy rate promoted 1.79%. The above results proved
that Word2Vec tool was helpful for automatic book classification. It could
effectively reduce the number of unable classified books, which were
classified through the multi-layered automatic book classification.
However, book content with several topics may be one of the factors that
affect classification effectiveness for automatic book classification. If the
book classification number, given by other library systems, was regarded
as the correct class, the accuracy rate could be approximately 70% by the
semantic-based multi-layered automatic book classification using the
majority voting strategy. The accuracy rate could be further increased by
7.14%. Therefore, it is necessary to consider the effect of book content with
several topics for automatic book classification in the future library
practice.

Conclusions and Suggestions

Under the principle of accuracy, experimental results showed that the

117
Taiwan Public Library Journal  No. 15 May 15, 2022 p. 74-122



Empirical Study of Semantic-based Multi-layered Automatic Book Classification
/ Chen & Kuo

performance of the multi-layered automatic book classification
outperformed the traditional automatic book classification in a library

environment.

For the method based on machine learning, the book features that are
representative and suitable for automatic book classification should be the
combination of the title, table of contents, and abstract of the book. In
future research, the scope of data collection can be expanded, in order to
increase the amount of data and the number of categories. So as to be closer
to the actual situation of library collections, and further observe the factors
that may affect the effect of automatic book classification.

In terms of selecting classifiers, it may consider using other classifiers
that are often used in document classification and have better performance
to enhance the overall classification performance in future research. In
terms of adding semantically similar words, the number of semantically
similar words and the objects to be expanded seem to be limited. In future
research, it can combine external existing dictionaries to further analyze
the semantic relationship and assist in solving the possible semantic
problems of Word2Vec semantically similar words, so as to achieve
semantic enhanced effect.
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