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Abstract. In recent years, text analysis has become increasingly heated in many
fields. And now, majority methods of text analysis are using Word2vec, Naïve
Bayes or so on to classify the large number of texts. But for the text itself, not all
samples are useful for some high-requirement researches and only use one
keywords to get the related sample is definitely not enough. In this paper, we
provide a novel model of second text filtering with Chinese Thesauri. It includes
roughly 5 steps: sample collecting, thesauri establishment, word-segment algo‐
rithm, word-frequency statistics and the calculation of text relevance. Its main
purpose is making the sample texts more accurate with the keywords which are
input by the user and avoiding the needless time and space waste.
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1 Introduction

In every kind of language, the relation of word to word is obviously not totally isolated.
And this is also the basic of all those algorithms of calculating semantic distance in order
to classify a text into a kind of assay. In this report, we will build a tree of all Chinese
thesauri. And we will use this tree to find the thesauri of the keyword which is given by
the user. In the meantime, every word will be attached with a weight to show its similarity
or correlation with the user’s key words, and the value will be used in the later filter
procedure.

After the calculating of the weight of every thesaurus, the next step is to statistics
the number of the keyword and thesauri in each assay. And compared with the text
analysis of English assays, Chinese assays seems more difficult because the word in
Chinese is not segmented by blank space and only have a punctuation after an integrated
sentence or sense-group. So, before all the text analysis of Chinese assays, they should
be word segmented. Only after the word segmented can Chinese assay be used to statis‐
tics the word that you want to count. Then, use the number and weight to calculate the
correlation value with the keyword that user input earlier. And considering the sum of
words if different from assay to assay, the correlation will be divided by the sum of
words. And in order to make the comparison more obviously, we choose to use the
thousandth to express the assay’s correlation. At last, the correlation value can be a
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criterion of the second text filter. It can be very useful to get rid of the texts those are
not up to the user’s standard.

We choose a specific word Confucianism as the keywords which are supposed to be
input by the users. First, we set a levels –tree based on the keywords’ thesauri. Second,
we calculate the thesauri’ correlation value preparing for the latter calculation. This
procedure is based on the shortest path of two nodes in a tree. Then we collect ten texts
from Internet as our sample. And deal them with word-segment algorithm and word-
frequency statistics. Finally, we use the value of words’ correlation value, word
frequency and the total number of word related with every sample text to gain the ulti‐
mate degree of correlation between each sample and the keywords. Figure 1. Shows the
process diagram of our study.

Fig. 1. The process diagram of our study

The remainder of this paper is structured as follow. In Sect. 2, we review and discuss
the related work. Section 3 describes the establishment of the level-tree of Chinese
thesauri and the algorithm of correlation value calculating between two words which is
based on that level-tree. Section 4 shows the process of word-segment algorithm and
word-frequency statistics in Chinese text. Section 5 is about the calculation of the rele‐
vance between the text and keywords. At last, we will talk about conclusion and future
work in Sect. 6.
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2 Paper Preparation

This section discusses related work on two key aspects of the article. Firstly,
Subsect. 2.1 presents the origin and construction of Chinese Thesauri. Then,
Subsect. 2.2 introduces the algorithm of text similarity computation.

2.1 Origin and Construction of Chinese Thesauri

A thesauri is a set of items (phrases or words) plus a set of relations between these items.
And it can be divided to two types, manual and automatic. And in this paper, we will
use the manual thesauri. There are two kinds of manual thesauri. The first are general-
purpose and word-based thesauri like Roget’s and WordNet. Those thesauri contain
sense relations like antonym and synonym but are rarely used in IR systems. The second
are IR-oriented and phrase-based thesauri like INSPEC, LCSH(Library of Congress
Subject Headings), and MeSH(Medical Subject Headings). Those manual thesauri
usually contain relations between thesaurus items such as BT(Broader Term),
NT(Narrow Term), UF(Used For), and RT(Related To), and can be either general or
specific, depending on the needs of thesaurus builders. This type of manual thesauri is
widely used in commercial systems [1]. Thus, we chose the second kind of manual
thesauri. But because of the expense, we only construct a part of the whole thesauri and
just used for our experiment. Whenever the reader wants to use the algorithm in this
paper, you can just construct your own thesauri as long as it can satisfy the requirement.

2.2 Algorithm of Text Similarity Computation

Displayed equations or formulas are centered and set on a separate line (with an extra
line or halfline space above and below). Displayed expressions should be numbered for
reference. The numbers should be consecutive within each section or within the contri‐
bution, with numbers enclosed in parentheses and set on the right margin.

For text-based semantic similarity, perhaps the most widely used approaches are the
approximations obtained through query expansion, as performed in information retrieval
(Voorhees 1993), or the latent semantic analysis method (Landauer, Foltz, & Laham
1998) that measures the similarity of texts by exploiting second-order word relations
automatically acquired from large text collections [1]. In this paper, we choose to use
the Chinese Thesauri to evaluate the text relevance with the keywords which is input by
users. And it can be regarded as the second step after the calculating of word-frequency
of the related words in texts and this step will be very useful to filter the samples more
accurate.

3 Establishment of Chinese Thesauri

Thesauri in Chinese means the related words and alternative words of a keywords. And
in the structure of level-tree, the parents node and brothers node can also shows special
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relations of two words. So, we try to classify all the Chinese words into a huge level-
tree. The principle of the structure is the inclusion relation and the coordinative relation.
And the shortest path between two nodes is obviously an important character of the tree.
In the field of text analysis, the shortest path can be used to calculate the correlation of
two words, which is also used in this paper.

3.1 Establish the Level-Tree

In order to make the theory more easy-to-understand, we choose a keywords to start our
experiment as an example. The keywords we chose is “Confucianism” and it is of course
that the user can chose any else words as long as he need. And in order to establish the
thesauri level-tree, we add some related words like “Confucius”, “Analects”(The
Analects of Confucius) and so on. Figure 2. Shows the level-tree, which is a part of the
integrated Chinese thesauri, used in the example experience in this paper.

Fig. 2. The thesauri level-tree of our experience

After the establishment of the thesauri tree, we will use it to gain the correlation
value of each related word. And based on the structure of level-tree, we choose to apply
the Dijkstra algorithm to realize the process of traversing all the nodes, and get the
shortest path between every related words and the keywords. Considering the principle
of easy-to-understand and practical, we choose a simple formula as following show to
calculate the semantic distance of the related words and the keywords:

Dist(Ci) = 1∕(2∧Li) (1)

The Ci represent the related words. Li means the length of the shortest path of the
related words and the keywords. Dist(Ci) shows the degree of the relation of word Ci
and the keywords. We definite the weight of the keywords “Confucianism” is 1, and any
other words’ weight will be based on the semantic distance between it and the keywords.
Using this formula, we arrive at the conclusion that the correlation of “Confucian”,
“Confucius”, “Four Books” is 0.5 and for “Confucian Persuasion”, “Confucianist”,
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“Menci”, “Analects”, the value is 0.25. And the weights of those related words are
showed in Fig. 3.

Fig. 3. The weights of related words

4 Word-Segment Algorithm and Word-Frequency Statistics

Differ from English text, the words in Chinese text don’t have the blanks to divided from
each other. It even ever made some trouble in the development of the text analysis in
China. But not very long after the emerge of that problem, Jie-Ba algorithm was came
up with. And in our experiment, we also choose to use it in order to divide the words in
Chinese text. The Jie-Ba algorithm is based on the trie tree, which is a famous prefix
tree. It includes more than 20,000 words, approximately cover the all common words
that may be used in our ordinary life. And all these words are collected in a txt file. It is
similar with the verb collocations in English, presenting the correlation between words
and words like Fig. 4 shows.

And according to the trie tree, we are able to distinguish the divide method of the
sample. Once the word matched and have no word longer than it can match, a blank will
be added. And text will be segregated word by word. Jie-Ba algorithm provides three
modes named full mode, default and search mode. Full mode can scan all the letters that
can become a word, its speed is quick but can’t solve the problem of ambiguity. The
default mode is trying to segregate the text most accurately, so it is suitable for text
analysis and we choose this mode for those reasons. As you can see by its name, the
search mode fits the search engine and under this mode, text will be default segregated
and long words will be cut again for a second time.
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Fig. 4. The verb collocations in English

After word-segment, the text is divided word by word and segregated by blanks. So,
it offers the condition of word-frequency and we don’t need to worry about take the
wrong match of words. And we use the same dictionary which is used by Jie-Ba algo‐
rithm to calculate the word-frequency in each sample text. It is easy to realize because
it just need some cycles to match the words, gain the final data and output the result.

5 Calculation of Text Relevance

Provided the related words’ weight and word frequency, the last step is to count the text
relevance with the keywords. And we choose to use the following formula:

R(Assayk) =
{∑n

i=1
[Dist(Ci) ∗ Nk, i]

}
∕MK (2)

In the formula, Assayk represent the text. ‘n’ means the number of keywords and
related words. Ci is the NO.i word, N(k,i) means the sum of word Ci in Assayk. And
Mk is the sum number of word in Assayk. After calculation, we arrive at the conclusion
of following data, which is showed in Figs. 5 and 6:
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Fig. 5. Text relevance of samples

Fig. 6. Histogram of text relevance

And as the figure shows, every text is attached with its own value of the relevance
between it and user’s keyword. Using those data, we can offer the users a second select
chance, limiting the relevance value of those texts that he gain from input the keywords
in search engine only. And this step can further filter the samples to attain different users
demand and class the texts, which contain the keyword, by the text relevance. It will be
used in many high requirements research, because the texts is no more just texts but hold
a relevance with the keywords in different degree.

6 Conclusion and Future Work

This paper presents a novel model to secondly filter the texts those are collected by input
the keywords on the Internet. It is based on the Chinese Thesauri and related to the
establishment of thesauri, word-segment algorithm, word-frequency statistics and the
calculation of text relevance. Through the experiment, we validate the effectiveness and
accuracy of our method. Using the Chinese Thesauri, we limit the relevance of all the
samples, which can avoid the waste of analyzing the useless texts and make the samples
attain the higher quality after the second filter.
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Future word will include a number of aspects. Firstly, the existing thesaurus needs
an more accurate standard and cover larger scale. It requires a more professional knowl‐
edge of linguistics and graph theory. Secondly, the language is always in the proceeding
of change. At the same time, the Chinese Thesauri will also be changing. So, we need
to continually update the structure of our thesauri into a more scientific framework.
Finally, in order to make this model be used by not only the technical scholar but also
the layman, we are supposed to get the entire algorithm into software. After this step, it
will only require the user input the keywords and smallest relevance of the texts and
keywords. Then, sample collecting, thesauri establishment, word-segment algorithm,
word-frequency statistics and the calculation of text relevance will all be done auto‐
matically. It will largely enhance the features of using-friendly and efficient.
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