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Abstract: The unhealthy category eigenvector library is constructed by adaptive sample library, and the unhealthy category
model is constructed on this basis to realize the filtering of unhealthy webpages. Our expermient proves that this mode can filter

unhealthy webpage at higher speed and satisfying precision.
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1. Introduction

Internet technology has made the sharing and release of
information across the limitations of time and space. Internet
has become an important source of information for people to
obtain information. While Internet has brought us information
explosion and rapid economy, it has also brought a lot of
unhealthy information that is not conducive to economic
development and people's lives. For example, various
unhealthy texts (pornography,violence,reactionary) on
Internet are flooding. How to effectively filter unhealthy
webpages and give network users a ‘green’space is an urgent
problem to be solved.

2. Text Representation and
Characteristic Vector Libraries

The current widely used text representation models are:
Boolean model, probability model and vector space model. In
this paper, we use the vector space model, each document is
regarded as a vector composed of items (Composed of
seperate word, words or phrases), these items are called the
dimension of the vector; the document set is regarded as a
vector space composed of documents. In the vector space
model, each document is represented by vector, and the
dimension of the vector is the number of elements in these
item sets. Document D can be expressed as
D=D(T,,Ts,...... ,Tn), where Ty is a character item,1<k<n.

For a document with n items, the item Ty is often given a
certain weight Wy, indicating its importance in the document,
that is, D=D(T|,Wi; T2,Wa;...... ; Tn,Wp),abbreviated as
D=D(W,W,, ...... ,Wh), Wy is also called the word frequency
statistic of the character in the document.

In this paper, the Chinese character items in each document
are formed into a sequence according to the order of word
frequency, and the vector with the main information of
‘Chinese character items, word frequency and word
frequency ranking’is called ‘characteristic vector word’. That
is to say, characteristic vector word is a word with multi-
dimensional information such as word frequency obtained
after the word frequency statistics of the document set,
expressed as: characteristic vector word =(character items,
word frequency, word frequency ranking, other field
information).

The training corpus of each category is used as the
document set, and all of Chinese characters appearing in the
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document set of each category, and word frequency and word
frequency ranking of all of document sets under the category
are counted respectively, so as to obtain characteristic vector
library of each category.

3. Creation of Unhealthy Class
Characteristic Vector Word

If the word frequency value of a characteristic vector word
in the unhealthy class Characteristic Vector library is larger
than the absolute value of the word frequency value in the
common class characteristic vector word, and it belongs to the
non-stop vector word, it is considered that the vector word has
a strong unhealthy tendency, which is called the unhealthy
class characteristic vector word.

The construction steps of unhealthy class characteristic
vector library can be summarized as:

1)Construct the characteristic vector library of common
classes;

2)Construct the characteristic vector library of unhealthy
classes;

3)By comparing common class characteristic vector library
and unhealthy class characteristic vector library, extracting
the characteristic vector with large absolute difference of
word frequency and it's not belong to stop vector word;

After constructing common class characteristic vector
library and unhealthy class characteristic vector library, the
creation of unhealthy class characteristic vector word can be
obtained using the following query statements:

Select top 350 a.word, (a.frequence-b.frequence) as
frequency difference.

a.id as ‘[unhealthy class: id’, a.rank as rank, a.frequence as
frequence, a.type as ‘type] °.

b.id as ‘[common class: id’, a.rank as rank, a.frequence as
frequence, a.type as ‘type] °.

From (select * from docsetfrq where word not in (select
word from st _stopword))as a, docsetfrq as b

Where (a.type=1 and b.type=0 and a.word=b.word and
(a.frequence-b.frequence)>0.02)

order by (a.frequence-b.frequence) desc

Note: The above thresholds can be adjusted according to
actual needs. In the above statements, a.type=1 and
(a.frequence-b.frequence)>0.02 ensures that the frequency of
type=1 is at least above 0.02, that is, a.frequence>0.02.



4. Creation of Stop Vector Word

If a character has a large frequency value in common class
characteristic vector library and unhealthy class characteristic
vector library, and both rank relatively high, it is considered
that the classification tendency is very weak. If it often
appears in the document set. After removing the character, it
does not affect the theme analysis of the text, and this kind of
vector word is called stop vector word.

The construction of stop vector word library has a premise:
given a sufficient amount of training document set, build
common class characteristic vector library and unhealthy
class characteristic vector library.

Steps of create library of stop vector word:

1)common class characteristic vector library is generated
by the common class adaptive training sample library;

2)unhealthy class characteristic vector library is generated
by the unhealthy class adaptive training sample library;

3)Using the rule of stop vector word and comparing the
unhealthy class characteristic vector library, plus manual
judgment, library of stop vector word is generated. This kind
of stop vector word is generally small, generally called library
of stop vector word.

Based on both of characteristic vector ranking and word
frequency two fields, set a threshold, and build a rough library
of stop vector word, for example: We can use the following
query to obtain stop vector word from the common class
characteristic vector library “docsetfrq”:

Select top 100 * from docsetfrq d

Where (d.type=0 and d.rank<100 and d.frequence>0.2)
order by d.rank

5. Two rules Obtained from
Experimental

Rule 1(rule of stop vector word): After constructing the
common class characteristic vector library, according to the
word frequency ranking of the characteristic vector, the top-
ranked feature vectors are generally meaningless, and the
elimination of such characteristic vectors does not affect the
theme of the document. Therefore, such characteristic vectors
can be used as stop vector word.

In the actual construction of rule of stop vector word, it is
also necessary to determine an appropriate size of stop vector
word based on the experience of rule of stop vector word.

Rule 2(rule of feature word): The corresponding word
frequency of the same character in common class training
corpus and unhealty class training corpus is usually different.
If the absolute value of the word frequency difference of the
same character in common class characteristic vector library
and unhealty class characteristic vector library is sorted, the
larger the difference, the greater the tendency of the unhealty
class category, indicating that the higher the feature strength
of the word, it can be called "unhealty class characteristic
vector word".

6. Construction and Prediction of
Unhealty Category Pattern

1) unhealty category pattern building algorithm, the steps
are as follows :

(D Using characteristic vector library and generating
unhealthy class characteristic vector library according to the
rule of characteristic vector ;

@using the feature threshold to extract the first several
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characteristic vectors from the unhealthy class characteristic
vector library as the unhealthy class standard pattern ;

Methods : The feature threshold is set ( the absolute
difference of word frequency is specified for filtering, which
can be adjusted according to efficiency and filtering
accuracy ). From the unhealthy class characteristic vector
library, according to the absolute difference of word
frequency, it is compared with the given threshold
respectively. The higher is selected and the lower is
eliminated. Finally, a set of unhealthy class characteristic
vector word which meet the requirements can be obtained.
After vectorizing these feature words and their frequency
values, "unhealty category pattern" is obtained.

2)Unhealthy category pattern filtering algorithm, the steps
are as follows :

(DConstruct the characteristic vector of the test document ;

The text content of the webpage is extracted from the test
document, then the word frequency of the unhealthy category
characteristic words appearing in the document is counted,
and a multidimensional characteristic vector is constructed
with these characters and their word frequency in the
document.

Assumption: D=D(T,W;T2,W2;.....;Tn,Wy), where Ty is
the feature character term, Wy is the word frequency statistics
in the test document, 1<k<n.

@Compare test document characteristic vectors with
unhealthy category patterns, calculate the similarity, in order
to filter according to the threshold.

Precondition: Suppose the unhealthy class pattern string
extracted from the database is (al,a2,...,an) with frequencies
of (f1,£2,...,fn), their frequencies in the test document are
(tf1,t£2,... thh).

In this paper, the feature word frequency accumulation
method and cosine metric method are used to calculate the
similarity between unhealthy category pattern and test
document characteristic vector which are described as follows:

(DFeature word frequency accumulation: cumulative value
of each character in test document characteristic vector is
called feature word frequency accumulation value.

unhealthy category mode character frequency cumulative
value:Weight,=fi+f,+...+f;;

test document vector character frequency cumulative value:
Weight2= tf+th+. .+t

difference Weight=|Weight,-Weight,|;

Compare Weight with threshold to make predictions or
calculate similarity.

@ Cosine metric: Let v; and v, represent a document vector
respectively, then the similarity(cosine metric) of the two
documents is sim(vi,v2)= —-2-, where the inner product

[v1]lva)’
v, v, is the standard vector dot multiplication, that
1SXi21 V1iVas Vil Vi * V4.

(®The calculated similarity is compared with the filtering
threshold, and the filtering judgment is made accordingly.
There are three types of judgment results: unhealthy text class,
which needs to be filtered; non-unhealthy text class, need to
pass; suspected text class, need further judgment.

The algorithm is described in detail in the form of pseudo-
code below:

File name: Modeljudge.java

Description: “Unhealthy Category Pattern Filter”, that is,
unhealthy class prediction model to determine whether a
webpage is an unhealthy webpage

Input: the path to the text file or web file



Output: Judging results
Presupposed conditions:
The characteristic vector class St character=(word,
f difference, frequency1, frequency0), where word represents
the characteristic vector character, f difference represents the
word frequency difference, frequencyl represents the word
frequency value in unhealthy class characteristic vector
library, and frequencyO represents the word frequency value
in common class characteristic vector library.
Algorithm steps :
Step 1:Initialize :
step 1.1 File type file=Get the test file through the given
path ;
step 1.2 Feature class vList=Get the unhealthy class feature
character set sorted by frequency value from the database ;
step 2: Perform unhealthy class feature word frequency
statistics on the test file”file”, and put the results into vList :
if ( file is not empty and file is a file ) {
string type fileText=reads file contents from file ;
if (vList is not empty) {
for (int i=0 ; i< size of vList; i++) {
set the frequency0 domain of the i-th element of
vList to 0;
set the f differencel domain of the i-th element of
vList to 0;
the character corresponding to the i-th element of
the character variable word=vList ;
count word frequency in the test document fileText
and store it in the frequency0 domain of the i-th element of
vList ;
}
H
i
Step 3:Using the stored values in the feature word class
variable vList, a prediction algorithm is used to achieve
classification prediction.
Method 1: Feature word frequency accumulation, the
algorithm is :
floating point number type frqSum=0; //cumulative value
of unhealthy class character frequency in test sample .
floating point number type frqSum1=0; //cumulative value
of unhealthy class feature word frequency in unhealthy
characteristic vector library.
for(int i=0; i<size of vList; i++) {
if (the i-th character of vList is Chinese) {
frqSum=frqSum+ the domain value of the frequency0
domain of the i-th element of vList;

frqSum1=frqSum1+ the domain value of the frequency1
domain of the i-th element of vList;

}

}
if (|frqgSum-frqSum1 > changing the threshold )
determine that the document is an unhealthy class webpage,
need to filter;
else
determine that the document is a non-unhealthy webpage,
passable;
Method 2: Cosine metric method, the algorithm is:
Initialize floating point number type: sim=0, vOv1=0,
vOv0=0, vlv1=0, sqrt vOv0=0, sqrt v1v1=0;
for(int i=0; i<size of vList; i++){
if(the i-th character of vList is Chinese){
vOvl+=the domain value of the frequency0 domain of
the i-th element of vList * the domain value of the frequency1
domain of the i-th element of vList;
vOvO+=the domain value of the frequency0 domain of
the i-th element of vList * the domain value of the frequencyO
domain of the i-th element of vList;
vlvl+=the domain value of the frequencyl domain of
the i-th element of vList * the domain value of the frequencyl
domain of the i-th element of vList;
§
H
sqrt_ vOvO=square(vOv0);
sqrt vlvl=square(vlvl);
sim=vOv1/(sqrt_vOvO*sqrt vlvl);
if(sim> changing the threshold)
determine that the document is an unhealthy class webpage,
need to filter; else determine that the document is a non-
unhealthy webpage, passable;

7. Experimental Results and Analysis

This paper selects 100 documents as test documents,
including 15 unhealthy documents, 70 common documents,
10 sexual medicine documents and 5 sexual literature
documents. The experimental results are shown in Table 1:

It is concluded that word frequency accumulation and
cosine measure algorithm can filter unhealthy webpages with
very high accuracy from Table 1 ; although the feature word
frequency accumulation method has higher accuracy in
filtering unhealthy webpages, it is worse than cosine measure
method in identifying sexual medical webpages.

Table 1. Experimental results

Statistics Statistics Misjudgments
of the of the (Upper limit of misjudged documents)
default number of nurrrll(l)):_r of Total number of Number of Number of Number of Number of accurac
threshold | unhealthy .. Misjudged Misjudged sex Misjudged unhealthy Y
unhealthy misjudged > .
class class documents(100) Common Class medical Sex Literature class
documents d Documents(70) | documents(10) | Documents(5) | documents(15)
ocuments
the real 15 85 0 0 0 0 0
situation
Characteristic
vector word
frequency 12 18 82 12 2 5 4 1 88%
accumulation
method
Cosine metric 0.6 13 87 14 4 3 4 3 86%
method
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