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ABSTRACT. In view of the complexity of text categorization and search in the era of
big data, Based on the diversity of Chinese words, and the task of constructing
feature lexicon in text classification and searching, this paper designs a feature
lexicon method based on word level. By learning the existing samples and
identifying new words using CRF model, discriminating the importance of the words,
reasonably dividing the word level and assigning weights, constructing an efficient
and accurate feature lexicon, this method could obtain stable word segmentation
effects, and effectively improve the accuracy of subsequent classification.
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1. Introduction
Compared with English, there is no strict delimiter between Chinese words,
increasing the difficulty of Chinese word segmentation. The main reason is that
there is no unified and universal participle specification, namely feature lexicon.
With the continuous development of computer networks and languages, the data in
the open field is increasing, and some new hot words are constantly emerging, such
as names, technical names, and even online terms. However, due to the limited of
lexicon, it is impossible to add new words to the original lexicon in time, which
increases the difficulty of word segmentation. For different Chinese text
segmentation, the focus of the word segmentation is also different. For example, the
focus of word segmentation should be between different subjects when classifying
medical texts, such as internal medicine, surgery, ENT. Therefore, in order to
improve the efficiency and accuracy of the word segmentation algorithm, a
reasonable feature lexicon must be constructed.
To construct the feature lexicon is to continuously filter, add, and delete the word
in the feature lexicon. At present, many countries have developed semantic
dictionaries for computers. The method of English texts include: WordNet, MindNet,
and FrameNet [1]. The methods for Chinese text mainly include: ICTCLAS word
segmentation system, IKAnalyzer Chinese word segmentation device, Paoding
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Analysis, and there are some dictionary-based word segmentation systems,
including Synonym Lin (Extended) [2], Modern Chinese Semantic Dictionary,
Modern Chinese Semantic Dictionary, and HowNet [3]. The above methods all
implement word segmentation through the method of embedding the lexicon in the
system, but the ability to analyze and identify ambiguous words and unregistered
words is insufficient. There are also many scholars who propose some methods for
word segmentation directly. Xue proposes a word segmentation method based on
HMM model [4]. Reference [5] proposed a method for automatic Chinese word
segmentation using coverage ambiguity detection and statistical language models,
and used multiple iterations to train Chinese word level statistical models. Liu Qun
proposed a Chinese word segmentation method based on cascading hidden Markov
model [6]. Liu Wenpeng proposed a Chinese word segmentation method based on
the thesaurus and Bayes' theorem. And calculated the word segmentation scheme
according to probability [7]. Reference [8] proposed a segmentation method based
on BiLSTM by learning Chinese semantic vectors from a large number of corpora,
and applying word vectors to word segmentation. The literature [9] proposed a
segmentation method based on CRF and optimized the tag selection and feature
template; although the above method improves the accuracy of word segmentation,
it lacks pertinence and the calculation amount is large. Qian Tao et al. proposed a
word segmentation model based on migration and text normalization to achieve text
normalization by augmenting migration behavior [10]. Reference [11] proposed the
domain adaptive method of word segmentation, which effectively improved the
recognition of cross-domain words, but nit work on word segmentation in the same
field.
Based on the diversity of Chinese text classification words segmentation and the
construct tasks for feature lexicon in text classification and search operations, this
paper proposes a word-based feature lexicon construction method by learning the
text, identifying the words and giving them reasonable feature weights according to
their characteristics.
2. A method of feature lexicon construction based on word level
As a basis for word segmentation, the feature lexicon must be comprehensive
and streamlined to effectively improve the accuracy and efficiency of subsequent
operations. For different requirements of word operations, such as part-of-speech
classification, subject classification, grade identification, digital recognition, etc., the
requirements of the feature lexicon are also different, and the importance of different
features in the lexicon is also different. This paper proposes a method of
constructing feature lexicon based on word level, which is divided into three levels
according to the importance of different words in subsequent operations: level 1 the most important level, words that can directly reflect the characteristics of the text
Level 2 - general level, words related to the text topic; level 3 - general words,
words that have little effect on the text and cannot be removed by screening. The
operation is subsequent performed at the word level, which reduces confusion errors
caused by a large number of word redundancy, thereby improving the accuracy and
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efficiency in subsequent operations. The specific operation process is shown in the
figure below.
Sample text

text preprocessing

word segmented by
segmentation system

word segmentation screening

If it meets the
requirement,
give a wight

Text reprocessing
combined with the word
segmentation result

put in the lexicon
unregistered word
identifying

If it meets the
requirement,
give a wight

abbreviations and
new words dealing

constructing feature lexicon

Finger. 1 The flow chart of constructing the feature lexicon

Step 1: Text preprocessing. Filtering useless words before text segmentation can
reduce the dimensionality of text features, reduce unnecessary operations, and
improve efficiency.
Step 2: Use the word segmentation system for word segmentation. Constructing
the feature lexicon is the process of adding feature words to the lexicon. Obtain the
word segmentation results by using the existing word segmentation system to
perform preliminary word segmentation on the preprocessed text.
Step 3: Statistics and screening of word segmentation results. First, recall the
words that are misclassified in the word segmentation, for example, “information
security” will be mistakenly divided into two words: “information” and “security”.
The recall can effectively improve the accuracy of the thesaurus.
Step 4: Identify the unregistered words. After reprocessing the processed text,
identify unregistered words in the remaining text, mainly including the abbreviation
recognition and the new word recognition.
Step 5: Replace the abbreviations identified in Step4 with their native words, and
count the frequency of all the words and the remaining strings.
Step 6: Classify the word level in the feature lexicon. According to the different
lexicon construction requirements, the word-level division requirements are also
different. The words are classified according to their importance.
The above is the specific steps of constructing the feature lexicon based on the
word level. Among them, the unregistered word recognition is still a difficult
problem in Chinese text processing and how to achieve word-level division
accurately is also a key point which is directly related to the final operation effect.
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3. Unregistered word identifying
Unregistered word recognition is an essential part of Chinese text processing,
and usually includes named entity recognition and other new word recognition. The
unregistered words that need to be identified in this paper mainly include two parts:
abbreviated word and new word.
3.1 Abbreviation recognition
For abbreviations in the normative text, there are some rules, which can be
obtained by training the related texts, and then get the correspondence between the
standard words and the abbreviations. Some of its rules are as follows: Conditional
random field (CRF) method. We can know that “CRF” is the same word as
“Conditional random field”.
In the process of recognizing abbreviations through automatic text learning, we
should add manual intervention to assist the supervision, and count replacement
probability for each original standard words and abbreviations, and then determine
whether the abbreviations can be replaced by the original words, which can make
the replacement probability is more accurately.
3.2 New word recognition
At present, there are two main methods for identifying new words: statisticalbased methods and rule-based methods [12]. The statistical-based method is mainly
judged by the probability of the occurrence of statistical words and other relevant
features. The rule-based method is mainly based on the rules which set by relevant
knowledge, mainly used to obtain technical terms. In this paper, a discriminant
probability model, the conditional random field (CRF) model [8], is used to identify
new words, which combines the characteristics of the maximum entropy model and
the hidden Markov model. It is an undirected graph model and can get the global
optimal solution.
In the definition of CRF, there is no identical requirement for the structure of
variables X and Y. In reality, X and Y usually have the same structure. Therefore, a
special form, the linear chain CRF model the CRF model is used in this paper. Its
structure is as followed:
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Finger. 2 The linear chain CRF model

In linear CRF, the feature functions are divided into two categories, one is
defined on the node Y that characteristic functions are only related to the current
node, and the other is the local characteristic function defined in the Y context,
which is not only related to the current point but also related to the previous node. In
general, the processing of text needs to consider the connection between contexts, so
the conditional probability of a state sequence y can be expressed as:
P ( y|x=
,ω )

N
1
⋅ exp(∑∑ωj ⋅ fj(y i −1 ,y i ,x ,i ))
Z (x )
i =1 j

(1)

Where i is position information; y_j (y_i-1), x_i, x, i) is a characteristic function,
indicating state transfer information of y on i, and j is a label of the characteristic
function; Z(x) is a normalization factor, for:
Z (x ) =

N

exp(∑∑ωj
∑
y
i
j

⋅ fj(y i −1 ,y i ,x ,i ))

(2)

=1

Finally, the optimal sequence of y under given x conditions can be calculated,
which can be determined by the Viterbi algorithm:

y = arg max P(y | x ,ω )

(3)

In addition to the basic characteristic such as length, the features used in CRF
learning are as follows:
(1) TF-IDF of words

TF − IDF =
TF*IDF

(4)

(2) Left information entropy of words
H _ L(i) =

−

1

C(a ,i )log
n ∑
a A

C(a ,i )
n

(5)

Where A represents the set of words located to the left of the word i, and C(a, i)
is the number of occurrence of a and i.
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(3) Right information entropy of words
H _ R(i) =

−

1
n

C(b ,i )log
∑
b B

C(b ,i )
n

(6)

Where B represents the set of words located to the right of word i, and C(b, i) is
the number of occurrence b and i.
4. Word level division method
According to different lexicon construction requirements, the different features
in the thesaurus are different, and the requirements for word-level division are also
different. In order to reduce the confusion caused by a large number of word
redundancy and improve the accuracy and efficiency in subsequent operations, this
paper proposes a word-based feature lexicon construction method, which divide the
words into three levels according to the importance of words in the subsequent: the
words that best reflect the characteristics of the text are divided into level 1 words,
that is, the important level; the words that can reflect the text subject are divided into
level 2 words, that is, the general level; the remaining words are divided into level 3
words, that is, ordinary level.
After the word segmentation of the training text which category is known, count
the frequency of occurrence of each word, and analyze its position in the text, and
then give a weight, as follows:
𝒘𝒘𝒘𝒘𝒘𝒘𝒘𝒘𝒘𝒘 𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄(𝒊𝒊) ≠ 𝟎𝟎 𝒅𝒅𝒅𝒅:
𝑷𝑷𝒊𝒊_𝒉𝒉𝒉𝒉𝒉𝒉𝒉𝒉 = 𝐦𝐦𝐦𝐦𝐦𝐦�𝒑𝒑𝒊𝒊𝒊𝒊 � ;
𝑷𝑷𝒊𝒊_𝒍𝒍𝒍𝒍𝒍𝒍 = 𝐦𝐦𝐦𝐦𝐦𝐦�𝒑𝒑𝒊𝒊𝒊𝒊 � ;
𝒊𝒊𝒊𝒊 𝑷𝑷𝒊𝒊_𝒍𝒍𝒍𝒍𝒍𝒍 < 𝑻𝑻𝑻𝑻 𝒐𝒐𝒐𝒐 𝑷𝑷𝒊𝒊_𝒉𝒉𝒉𝒉𝒉𝒉𝒉𝒉 > 𝑻𝑻𝑻𝑻 , 𝒅𝒅𝒅𝒅𝒅𝒅𝒅𝒅𝒅𝒅𝒅𝒅 𝒊𝒊;
𝒏𝒏𝒊𝒊𝒊𝒊
𝒇𝒇𝒇𝒇𝒇𝒇 𝒊𝒊 , 𝒊𝒊𝒊𝒊
= 𝟏𝟏 , 𝒊𝒊 → 𝒗𝒗𝒗𝒗𝒗𝒗𝒗𝒗𝒗𝒗 , 𝝅𝝅_𝒛𝒛𝒊𝒊 = 𝟏𝟏 , 𝒓𝒓𝒓𝒓𝒓𝒓𝒓𝒓𝒓𝒓𝒓𝒓 𝒊𝒊;
∑𝒋𝒋 𝒏𝒏𝒏𝒏𝒏𝒏
𝑵𝑵𝒊𝒊𝒊𝒊
𝑵𝑵𝒊𝒊𝒊𝒊
𝑵𝑵𝒊𝒊𝒊𝒊
𝒇𝒇𝒇𝒇𝒇𝒇 𝒊𝒊 , 𝒊𝒊𝒊𝒊
≫�
, 𝒊𝒊 → 𝒎𝒎𝒎𝒎𝒎𝒎𝒎𝒎𝒎𝒎 , 𝝅𝝅_𝒛𝒛𝒊𝒊 =
𝒏𝒏𝒏𝒏𝒏𝒏𝒋𝒋
𝒏𝒏𝒏𝒏𝒏𝒏𝒌𝒌
𝒏𝒏𝒏𝒏𝒏𝒏𝒋𝒋
𝒌𝒌≠𝒋𝒋

∙ �𝟏𝟏 − �
𝒌𝒌≠𝒋𝒋

𝑵𝑵𝒊𝒊𝒊𝒊
� , 𝒓𝒓𝒓𝒓𝒓𝒓𝒓𝒓𝒓𝒓𝒓𝒓 𝒊𝒊;
𝒏𝒏𝒏𝒏𝒏𝒏𝒌𝒌

𝒇𝒇𝒇𝒇𝒇𝒇 𝒊𝒊 , 𝒊𝒊 → 𝒈𝒈𝒈𝒈𝒈𝒈𝒈𝒈𝒈𝒈𝒈𝒈𝒈𝒈 , 𝝅𝝅_𝒛𝒛𝒊𝒊 = 𝐦𝐦𝐦𝐦𝐦𝐦�𝑷𝑷𝒊𝒊_𝒍𝒍𝒍𝒍𝒍𝒍 , 𝟏𝟏 − 𝑷𝑷𝒊𝒊_𝒉𝒉𝒉𝒉𝒉𝒉𝒉𝒉 � , 𝒓𝒓𝒓𝒓𝒓𝒓𝒓𝒓𝒓𝒓𝒓𝒓 𝒊𝒊;
𝒆𝒆𝒆𝒆𝒆𝒆;

Where Pi_low is the minimum frequency at which the word i appears in the class j
text, TL and TH are threshold values, and nij is the frequency at which the word i
appears in the class j text, π_zi is the absolute weight of word i, Nij is the number of
texts which words i appears in the class j text, numj is the number of class j text, and
count (i) is the number of segmented words. Repeat the above steps until all the
words have been processed, and finally normalize the weights of the words:
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=
π i π _ zi ⋅ λ

(7)

Where λ is the normalization factor.

5. Experiment

The corpus used in this paper is from Sogou CS (SogouCS) [13], which is from
the news data of Sohu News from June to July 2012 including domestic,
international, sports, social, entertainment and other 18 channels. The data contained
are: URL, title, body content. The news was selected as experimental data from the
five categories of finance, military, sports, entertainment. They were randomly
selected according to the ratio of 8:2, and the former is used for learning, the latter is
used for testing.
The downloaded Sohu news data is a .dat package which size is 1.43GB. Firstly,
the data is divided and classified, and it is divided into single news according to
the .dat data format, and it reads the type of the news from its url and classifies it. In
the operation, we can find that the provided data contains a small amount of noise
data (obsolete news) and we should filter it. After completing the above operations,
selects150 news items from financial, military, sports, entertainment and society for
experiment.

Finger. 3 News data format

Select the text content in the news and preprocess the text. The usual method is
to remove all punctuation and stop words which usually do not carry any useful
information, such as auxiliary words and "because", "so" and other words that
reflect the structure of the sentence. And then remove some of the mark information,
mainly for web page text and other markup language text. Use the ICTCLAS word
segmentation system to do preliminary word segmentation processing, and use the
method that is proposed in this paper to identify the new words in the remaining
texts. The partial new word recognition results are shown in the following figure:
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Finger. 4 The statistical results of new words

And then divide the words into there levels, and a total of 408 level 1 words, 514
level 2 words, and 791 level 3 words are obtained. The hierarchical lexicon is as
shown in the following figure:

Finger. 5 Words and its weight in the lexicon

Select the text content in the test news data, and use the above word
segmentation method to segment the test data text. At the same time, directly use the
ICTCLAS word segmentation system and CRF method to process the word
segmentation. The word weight is given according to the frequency of occurrence of
the word, and do category classification experiments for this news. Comparing
several methods, the specific results are shown in the following table:
Table 1 Comparison of experimental results
Method

ICTALAS

CRF

Precision/%
Recall/%
F-Measure

93.3
92.2
0.927

95.5
95.2
0.953

Feature lexicon
based on word level
96.5
96.7
0.966

According to the experimental results, it can be found that the feature lexicon
based on word level has the best classification effect. In terms of the number of
word segmentation, the word lexicon based on word level construction has the least
words, because a large number of new words are recognized and the abbreviations
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are replaced by their original word. The experiment proves that the method of
constructing feature lexicon based on word level can improve the accuracy of
subsequent text operations.
6. Conclusion
Based on the diversity of Chinese words and the task of constructing the feature
lexicon in text classification and search operations, this paper proposes a feature
lexicon construction method based on word level. This method reduces the
complexity compared with other methods, and it is good for the classification,
searching and comparison of subsequent texts, and determines the different
contributions of different words by dividing the word level, avoiding the existence
of a large number of redundant words in the text which affect the subsequent
processing results. This method can improve the accuracy and efficiency of
subsequent operations.
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