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Abstract

This research focuses on the classification of Chinese Buddhist scripture catalogs, employing
advanced deep learning methods to develop an automatic classification mechanism. Chinese Buddhist
scripture catalogs serve as vital tools for organizing and retrieving Buddhist literature, facilitating research
in the field. However, with the continuous addition of new texts and the need to adapt to modern academic
research requirements, traditional manual classification methods have become time-consuming and less effective.

In this study, we aim to address this challenge by harnessing the power of deep learning
techniques. Our research not only involves the integration of new literature into existing catalog
structures but also explores the reasons behind misclassifications in these catalogs. Additionally,
we examine the inherent connections between different categories of scriptures to provide a
comprehensive understanding of the catalog structure. Our contributions in this research encompass:

1. Automatic Classification: We pioneer the use of deep learning methods for the classification of
Buddhist scripture catalogs, allowing for faster and more accurate categorization of texts. This
automated approach significantly enhances the efficiency of catalog management.

2. Error Analysis: We delve into the reasons behind misclassifications in the catalogs, shedding light
on common pitfalls and misconceptions in traditional classification methods.

3.Interconnections: We uncover the original interrelationships between different categories of
scriptures, offering valuable insights for adjusting and optimizing the catalog structure to align with
contemporary research needs.

4.Practical Application: The research findings are adopted by the CBETA research group as a
reference tool for the cataloging of new literature in future editions of the Tripitaka, ensuring that
the catalog remains up-to-date and relevant.

This research is a significant step towards modernizing the management of Chinese Buddhist
scripture catalogs, making them more efficient, accurate, and adaptable to the evolving landscape of
Buddhist literature.
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Extended Abstract

The Catalog of Buddhist Scriptures, known
as Jing Lu (f88%) in Chinese, played a crucial
role in documenting and preserving the titles and
content of Buddhist texts from ancient China.
With the advent of the Comprehensive Buddhist
Electronic Text Archive (CBETA), an online
database of the catalog comprising over 2.3
billion characters, researchers are finally able
to thoroughly scrutinize the entire content of
Jing Lu. CBETA facilitates access to the entire
Buddhist canon and establishes a standardized
framework that enables comparative studies and
critical research. However, the digitized catalog
poses challenges that must be addressed. First,
contradictions exist within the framework due to
differences in traditional genre-based and topic-
based classifications. This inconsistency hinders
the accurate categorization of texts and creates
difficulties for researchers. Second, the continual
addition of new texts to the collection necessitates
temporary categorization solutions that may later
require revision. These challenges highlight the
necessity of a flexible and definitive means of
classification to ensure the utility and relevance of
the catalog as Buddhist studies evolve. However,
traditional manual classification of Buddhist

texts is time-consuming, laborious, and often

arbitrary. Thus, the present study proposes an
automatic classification system that uses deep-
learning models.

This study applied two deep-learning models
to reclassify Buddhist texts in the last four
comparatively modern categories of CBETA.
Scriptures in these categories do not conform to
the traditional thematic classification system and
must be manually integrated into the 19 traditional
categories. Moreover, this study assessed the
suitability of the current text classification system,
addressed ambiguities between categories, and
identified the reasons behind misclassifications.
By conducting automatic classification of all texts
in accordance with the traditional 19 categories,
the results of this study’s analysis provide
crucial reference data for manual revisions of the
CBETA catalog.

This study utilized two machine-learning
models: bidirectional long short-term
memory (BiLSTM) and bidirectional encoder
representations from transformers (BERT).
Support vector machines (SVM) was also used as
a comparison baseline. BILSTM was selected for
its ability to generate contextual word embedding
and handle variable-length inputs, which renders

it advantageous in text classification tasks. BERT,

Note. To cite this article in APA format: Huang, S.-L., Wang, Y.-C., & Hung, J.-J. (2024). Application
of deep-learning methods in the classification of Chinese Buddhist canonical catalogs. Journal of
Library and Information Studies, 22(1), 133-164. https://doi.org/10.6182/jlis.202406_22(1).133

[Text in Chinese].

To cite this article in Chicago format: Shu-Ling Huang, Yu-Chun Wang, and Jen-Jou Hung,
“Application of deep-learning methods in the classification of Chinese Buddhist canonical
catalogs,” Journal of Library and Information Studies 22, no. 1 (2024): 133-164. https://doi.
org/10.6182/jlis.202406_22(1).133 [Text in Chinese].
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more adept at comprehending contextual nuances
and dependencies, outperforms BiLSTM models
in capturing semantic and syntactic relationships,
whereas SVM’s proven effectiveness and
interpretability made it an ideal choice as a
baseline model for comparison with BiILSTM
and BERT. As expected, experimental results
demonstrated the superiority of BERT to the other
models. When trained and tested on the traditional
19 categories of texts, its test accuracy was 82.4%,
surpassing the accuracy of SVM and BiLSTM by
2.8% and 0.5%, respectively.
Error analysis provided the following valuable
insights into the classification process:
1.The models were most accurate in
classifying specific categories of texts,
including the Pure Land School Section (i%
+52#0), the Chinese Chan School Section
(T550), and the Esoteric Section (%%
#5). By contrast, the models were less able
to correctly identify the scriptures in the
Ratnakita Section (Eff&) and Nirvana
Section ((E#&HE). However, the varying
quantity of texts in different CBETA
categories did not significantly affect the
automatic classification performance.
2.The Avatamsaka Section (FERER),
Abhidharma-samnipata Section (i
££30), Suttanipata Section (FREEX),
Historical Biography Section (5E{#),
and Encyclopedia Section (ZF#%i) were
especially likely to be misclassified due
to unclear thematic boundaries and mixed
categorization. The ease with which these
scriptures can be misclassified emphasizes
the necessity for a robust, flexible, and

accurate classification model.
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3. The models tended to cluster scriptures

from specific categories together, such as
the Nirvana Section (J22&%%) with the Lotus
Sutra Section (7£IEES) and the Avatamsaka
Section (FEELHS) with the Chinese Chan
School Section (i#5%#%5). This clustering
may have been due to similarities in
topics. Subsequent investigations should
be conducted in the future to explore

these similarities.

. After more modern texts were incorporated

into the model, the performance of the
BERT model decreased due to these
texts’ substantial differences in language
style compared with the majority of the
training data. By contrast, the accuracy of
the SVM model, which did not consider
style, increased. Therefore, in addition
to incorporating modern texts with
previous expert-defined categories into the
training corpus to adjust the model, best
practice should involve the combination
of predictions from all three models as a

reference for human judgment.

. Cross-tagging is another best practice that

can be applied to books that may span
multiple categories. This approach allows
for a more comprehensive representation
of content and facilitates efficient retrieval
and exploration of texts with overlapping
themes and subject matter. By exploring
cross-tagging, the CBETA catalog can
better accommodate complex texts and
cater to the diverse needs of researchers and
scholars. For example, the comparatively
modern scripture titled “Biography of
Master Tsongkhapa” (SR AHIE) should
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be classified under traditional category
No. 18, the Historical Biography Section
(BEfE7) and was correctly so classified
by the BiLSTM model. However, due to
Tsongkhapa’s connection with esoteric
Buddhism, the BERT model placed this
work under No. 10, the Esoteric Section
(EHE), which, thematically, is also a
valid category.

This study makes several contributions to the
field. First, the study pioneers the use of deep-
learning methods for the automatic and highly
efficient classification of Buddhist scripture
catalogs, allowing for faster and more accurate
categorization of texts. Second, this study
explores the reasons behind misclassifications
in the catalog, shedding light on the frequently
overlapping traditional categories that resist easy
classification by any one scheme. Third, this
study uncovers interrelationships between various
traditional categories of scriptures, offering
valuable insights for adjusting and optimizing
the catalog structure to align with contemporary
research needs. Fourth, the study’s findings have
been adopted by the CBETA research group as
a reference tool for cataloging new literature in
future editions of the Tripitaka, ensuring that the
catalog remains up-to-date and relevant.

The utilization of deep-learning methods—
particularly BERT—in the automatic classification
of Chinese Buddhist texts can substantially
improve efficiency and accuracy compared
with laborious and subjective manual human
classifications. The research findings refine and
enhance the CBETA catalog, bridging the gap
between traditional practices and modern needs.

The proposed automatic classification system can

serve as a valuable tool for researchers, enabling
them to navigate and explore the vast collection of
Buddhist texts. Future research may expand upon
these findings to advance the fields of Chinese
Buddhist studies and the digital humanities.
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