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ABSTRACT.

INTRODUCTION

Nowadays, the rapid development of China's economy in the past few decades and the patent

applications in Chinese are also more numerous than those in other languages. For the above

reasons, we would like to use Chinese patent documents for classification, find out how to

quickly sort the data among all this information, and organize them to provide easy access to

others. Now, with the overwhelming amount of information on the Internet, the most

important thing what people need is to classify the information on the Internet. If every piece

of information is done manually, it is time-consuming. However, using computer program

automation, which is much faster, is the best way to save manpower and time.

This study is aimed at classifying articles in Chinese patent documents. This study adopts the

Chinese terminology service provided by the Chinese Knowledge and Information Processing

(CKIP) of Academia Sinica (CCR). Using the Topic Model and TF-IDF to calculate the

feature values, the words in the document are organized, and then the parameter values of

each domain are used as feature values according to the two models.

In this study, four classification algorithms are compared based on the eigenvalues of the two

calculation results, and the Precision analysis analyzes the classification results. We compare

the Topic Model and TF-IDF classification model based on the accuracy data to find out

which one has better results.

• Document Collection

The Chinese document data is extracted from the patent website for certain international

classifications.

• Document Pre-Processing

Determine the required feature values and text content data for document processing and

collect word data for document content or abstract.

• Feature selection

Our user-friendly and functional search engine helps you locate the right templates,

effectively saving your time

• Comparison of classification models

By using the TF-IDF and Topic-model algorithms to compare both methods result to get the

pros and cons of each classification method

The purpose of this experiment is to analyze the content classification of Chinese patent

documents by using the Cross-Collection Mixture Model method to calculate the correlation

between words based on the word information of the content documents. Document

classification is performed by further analyzing dynamic topics using the degree of difference

in identifying word information. Start with describing the content classification source data of

Chinese patent documents, and then pre-process the data to filter out the analyzable data. Next,

the data is calculated by Cross-Collection Mixture Model, the correlation between words can

be obtained, the dynamic topic is analyzed according to the topic feature classification, the

accuracy and classification performance of the clustering results are evaluated by Precision,

and the classification results and documents are analyzed. Whether the original classification is

consistent, in order to verify and study the classification performance of the topic model, we

will use the traditional method TF-IDF for comparison.

• Document Collection and Pre-processing

• Calculating Document Eigenvalues

Research Methodology

Research Experiment

In the era of Internet information explosion which caused searching for patent documents more

time consuming especially the Chinese patent, due to the patent application is flying like

snowflakes. However, search time can be reduced by classifying patent documents. This study

drew a comparison of the topic method and the traditional method TF-IDF which method is

more significant and accurate for document classification. The Chinese abstract data of patent

documents collected from the Patent Information Retrieval System website of the Republic of

China is divided into 4 main categories which are H04N, H04L, H04B and G06Q in total of

1562 documents. To perform text mining respectively to obtain individual eigenvalues by using

these two methods. Furthermore, by using the R language to perform four classification

algorithms on the individual eigenvalues which to obtain two different eigenvalue calculation

methods accuracy analysis of algorithms.

• Topic Feature Classification

• Topic Model

• Cross-set Mixture Model

• Classification Model Comparison

• Parameter Estimation Using TF-IDF

After the pre-processing, the meaningless words are removed, then the TF-IDF of the first X

words is taken as the feature value. The following table shows the words with the top 35 TF-

IDF values.

In the following, the results of all methods are plotted as a graph of the eigenvalues obtained in

two different ways, and the results of the four classification algorithms are compared and

analyzed.

In this study, the results are obtained by the Topic Model and TF-IDF method. In this study, the

probability feature value of each document in each field (subject) is used as the main parameter

for the classification of patent documents in four classification algorithms. The following

figure shows that the accuracy rate of the results obtained under the four classification methods

by the Topic Model is higher than 78%. The accuracy of the results of the TF-IDF model under

the four classification methods is higher than 63% only under the SVM classification method,

but the accuracy of the other results is lower than 55%. Even in the case of the Naïve Bayes

classifier, the accuracy is only 45.03%.

Therefore, it is known that the document classification by Topic Model is more informative

than the traditional TF-IDF model.
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Conclusion and Future Research

The results of this study are analyzed, and it is found that the accuracy of the Topic Model in

each classification algorithm is 80%, nearly 20 percentage points less than the accuracy of the

traditional TF-IDF. Therefore, the results of the Topic Model classification model are better.

1. In addition to using Chinese documents for document classification, English documents can

also be used.

2. The collection of documents does not have to be limited to patent documents. Other general

reports, travel articles, and research articles can also be explored.

3. In addition to the CCMM and TF-IDF methods used in this paper to find the eigenvalues, 3-

GRAM and Latent Dirichlet allocation can also be used to find the eigenvalues.

4. In addition to the classification methods used in this paper, more precise classification

methods can be used for analysis and comparison, such as neural-like networks...etc.


