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Abstract
The optimize use and discover of pattern in data mining concept 
is a challenging issue in recent days, especially for mining useful 
patterns in text is an well known problem. Most of the existing 
text mining methods adopted term-based approaches, which has 
a disadvantage of synonymic problem. In pattern based approach 
that disadvantage will be taken care and present an innovative 
approach by the help of the processes of pattern deploying and 
pattern evolving, to improve the effectiveness of the method 
we have taken an experiments on RCV1 data collection and 
demonstrate that the proposed solution performs better than the 
existing one.
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I. Introduction
Text mining [1] is similar to data mining, except that data mining 
tools [2] are designed to handle structured data from databases , 
but text mining can work with unstructured or semi-structured data 
sets such as emails, full-text documents and HTML files etc. As a 
result, text mining is a much better solution for companies. To date, 
however, most research and development efforts have centered on 
data mining efforts using structured data. The problem introduced 
by text mining is obvious: natural language was developed 
for humans to communicate with one another and to record 
information, and computers are a long way from comprehending 
natural language. Humans have the ability to distinguish and 
apply linguistic patterns to text and humans can easily overcome 
obstacles that computers cannot easily handle such as slang, 
spelling variations and contextual meaning. However, although 
our language capabilities allow us to comprehend unstructured 
data, we lack the computer’s ability to process text in large volumes 
or at high speeds. Figure 1 on next page, depicts a generic process 
model [3] for a text mining application.

Fig. 1: Technology Foundation

II. Related Work
Many types of text representations have been proposed in the past. 
A well known one is the bag of words that uses keywords (terms) as 
elements in the vector of the feature space. In the tf*idf weighting 
scheme is used for text representation in Rocchio classifiers. In 
addition to TFIDF, the global IDF and entropy weighting scheme 
is proposed in [9] and improves performance by an average of 
30 percent. Various weighting schemes for the bag of words 
representation approach were given in [1]. The problem of the 
bag of words approach is how to select a limited number of features 
among an enormous set of words or terms in order to increase the 
system’s efficiency and avoid over fitting. In order to reduce the 

number of features, many dimensionality reduction approaches 
have been conducted by the use of feature selection techniques, 
such as Information Gain, Mutual Information, Chi-Square, Odds 
ratio, and so on. Details of these selection functions were stated 
in [12].

A. Pattern Taxonomy
Patterns can be structured into a taxonomy by using the is-a (or 
subset) relation. For the example of Table 1, where we have 
illustrated a set of paragraphs of a document, and the discovered 
10 frequent patterns in Table 2 if assuming min sup ¼ 50%. There 
are, however, only three closed patterns in this example.

Explains the Pattern Taxonomy in Details

Fig. 2: Pattern Taxonomy 

In order to use the semantic information in the pattern taxonomy 
to improve the performance of closed patterns in text mining, we 
need to interpret discovered patterns by summarizing them as 
d-patterns (see the definition below) in order to accurately evaluate 
term weights (supports).The rational behind this motivation is that 
d-patterns include more semantic meaning than terms that are 
selected based on a term-based technique (e.g., tf*idf). As a result, 
a term with a higher tf*idf value could be meaningless if it has not 
cited by some d-patterns (some important parts in documents). 
The evaluation of term weights (supports) is different to the 
normal term-based approaches. In the term-based approaches, 
the evaluation of term weights are based on the distribution of 
terms in documents. In this research, terms are weighted according 
to their appearances in discovered closed patterns. 

B. Pattern Evolution
In this section, we discuss how to reshuffle supports of terms 
within normal forms of d-patterns based on negative documents 
in the training set. The technique will be useful to reduce the side 
effects of noisy patterns because of the low-frequency problem. 
This technique is called inner pattern evolution here, because 
it only changes a pattern’s term supports within the pattern. A 
threshold is usually used to classify documents into relevant or 
irrelevant categories. Using the d-patterns, the threshold can be 
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defined naturally as follows: The task of algorithm Shuffling is 
to tune the support distribution of terms within a d-pattern. A 
different strategy is dedicated in this algorithm for each type of 
offender. As stated in step 2 in the algorithm Shuffling, complete 
conflict offenders (d-patterns) are removed since all elements 
within the d-patterns are held by the negative documents indicating 
that they can be discarded for preventing interference from these 
possible “noises.” The parameter offering is used in step 4 for 
the purpose of temporarily storing the reduced supports of some 
terms in a partial conflict offender. The offering is part of the sum 
of supports of terms in a d-pattern where these terms also appear 
in a noise document.

C. Pattern Evaluation 
The most popular used data set currently is RCV1, which includes 
806,791 news articles for the period between 20 August 1996 and 
19 August 1997. These documents were formatted by using a 
structured XML schema. TREC filtering track has developed and 
provided two groups of topics (100 in total) for RCV1 . The first 
group includes 50 topics that were composed by human assessors 
and the second group also includes 50 topics that were constructed 
artificially from intersections topics. Each topic divided documents 
into two parts: the training set and the testing set. The training set 
has a total amount of 5,127 articles and the testing set contains 
37,556 articles. 
For dimensionality reduction, stop word removal is applied and 
the Porter algorithm is selected for suffix stripping. Terms with 
term frequency equaling to one are discarded.
Several standard measures based on precision and recall are used. 
The precision is the fraction of retrieved documents that are relevant 
to the topic, and the recall is the fraction of relevant documents that 
have been retrieved. The precision of first K returned documents 
top-K is also adopted in this paper. The value of K we use in 
the experiments is 20. In addition, the breakeven point (b=p) is 
used to provide another measurement for performance evaluation. 
It indcates the point where the value of precision equals to the 
value of recall for a topic. The higher the figure of b=p, the more 
effective the system is. The b=p measure has been frequently used 
in common information retrieval evaluations.
In order to assess the effect involving both precision and recall, 
another criterion that can be used for experimental evaluation is 
F_-measure , which combines precision and recall The value of 
F_¼1 is equivalent to the b=p when precision equals to recall. 
However, the b=p cannot be compared directly to the F_¼1 value 
since the latter is given a higher score than that of the former [4]. 
It has also been stated in[3] that the F_¼1 measure is greater or 
equal to the value of b=p. Both the b=p and F_-measure are the 
single-valued measures in that they only use a figure to reflect 
the performance over all the documents. However, we need more 
figures to evaluate the system as a whole. 
Hence, another measure, Interpolated Average Precision (IAP) 
is introduced and has been adopted before in several research 
works, [4-5,7]. This measure is used to compare the performance 
of different systems by averaging precisions at 11 standard recall 
levels (i.e., recall ¼ 0:0; 0:1; . . . ; 1:0). The 11-points measure 
is used in our comparison tables indicating the first value of 11 
points where recall equals to zero. Moreover, Mean Average 
Precision (MAP) is used in our evaluation which is calculated 
by measuring precision at each relevance document first, and 
averaging precisions over all topics.

D. Concept-Based Models
A new concept-based model was presented in [5] and [6], which 
analyzed terms on both sentence and document levels. This model 
used a verb-argument structure which split a sentence into verbs 
and their arguments. For example, “John hits the ball,” where 
“hits” is a verb, and “John” or “the ball” are the arguments of 
“hits.” Arguments can be further assigned labels such as subjects 
or objects (or theme).
Therefore, a term can be extended and to be either an argument or 
a verb, and a concept is a labeled term. For a document d, tfðcÞ is 
the number of occurrences of concept c in d; and ctfðcÞ is called 
the conceptual term frequency of concept c in a sentence s, which 
is the number of occurrences of concept c in the verb-argument 
structure of sentence s. Given a concept c, its tf and ctf can be 
normalized as tfweightðcÞ and ctfweightðcÞ, and its weight can 
be evaluated as follows:
It is complicated to construct a COG. Also, up to now, we have 
not found any work for constructing COG for describing semantic 
structures for a set of documents rather than for an individual 
document for information filtering. In order to give a comprehensive 
evaluation for comparing the proposed model with the concept-
based model, in this paper, we design a Concept-Based Model 
(CBM) for describing the features in a set of positive documents, 
which consists of two steps. 
The first step is to find all of the concepts in the positive documents 
of the training set, where verbs are extracted from PropBank data 
set at http://verbs.colorado.edu/verb-index/propbank-1.0.tar. 
gz. Te second step is to use the deploying approach to
evaluate the weights of terms based on their appearances in these 
discovery concepts. Unlike the proposed model,
which uses 4,000 features at most, the concept-based model uses 
all features for each topic. Let CPi be the set of concepts in di 2 
Dþ.

E. Comparison Study
In order to compare the proposed approach with others, the 
baseline models are grouped into three categories as mentioned 
the above. The first category contains all data mining-based (DM) 
methods, such as sequential pattern mining, sequential closed 
pattern mining, frequent item setmining, frequent closed itemset 
mining, where min sup ¼ 0.2. The second category includes the 
concept-based model that uses the deploying method and the CBM 
Pattern The number of patterns used for training by each method 
is shown in fig. The total number of patterns is estimated by 
accumulating the number for each topic. As a result, the figure 
shows PTM (IPE) is the method that utilizes the least amount of 
patterns for concept learning compared to others.
This is because the efficient scheme of pattern pruning is applied 
to the PTM (IPE) method. Nevertheless, the classic methods such 
as Rocchio, Prob, and TFIDF adopt terms as patterns in the feature 
space, they use much more patterns than the proposed PTM (IPE) 
method and slightly less than the sequential closed pattern mining 
method. Particularly, nGram and the concept-based models are 
the methods with the lowest performance which requires more 
than 15,000 patterns for concept learning. In addition, the total 
number of patterns obtained based on the first 50 topics is almost 
the same as the number obtained based on the last 50 topics for all 
methods except PTM (IPE). The figure based on the first topics 
group (r101 r150) for PTM (IPE) is less than that based on the 
other group (r151 r200). 
This can be explained in that the high proportion of closed 
patterns is obtained by using PTM (IPE) based on the first topics 
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group This section presents the resul s for the evaluation of the 
proposed approach PTM (IPE), inner pattern evolving in the 
pattern taxonomy model. The results of overall comparisons are 
presented in, and the summarized results are described in fig. We 
list the result obtained based only on the first 50 TREC topics in 
Table 5 since not all methods can complete all tasks in the last 
50 TREC topics.
As aforementioned, itemset-based data mining methods struggle in 
some topics as too many candidates are generated to be processed. 
In addition, results obtained based on the first 50 TREC topics are 
more practical and reliable since the judgment for these topics 
is manually made by domain experts, whereas the judgment for 
the last 50 TREC topics is created based on the metadata tagged 
in each document. 
The most important information revealed in this table is that our 
proposed PTM (IPE) outperforms not only the pattern mining-based 
methods, but also the term-based methods including the state-of-
the-art methods BM25 and SVM. PTM (IPE) also outperforms 
CBM Pattern Matching and CBM in the five measures. CBM 
outperforms all other models for the first 50 topics. 
For the time complexity in the testing phase, all models take OðjTj 
jdjÞ for all incoming documents d. In our experiments, all models 
used 702 terms for each topic in average. Therefore, there is no 
significant difference between these models on time complexity 
in the testing phase.

III. Conclusion
Many data mining techniques have been proposed in the last 
decade. These techniques include association rule mining, 
frequent itemset mining, sequential pattern mining, maximum 
pattern mining, and closed pattern mining. However, using these 
discovered knowledge (or patterns) in the field of text mining 
is difficult and ineffective. The reason is that some useful long 
patterns with high specificity lack in support (i.e., the low-
frequency problem). We argue that not all frequent short patterns 
are useful. Hence, misinterpretations of patterns derived from data 
mining techniques lead to the ineffective performance. In this 
research work, an effective pattern discovery technique has been 
proposed to overcome the low-frequency and misinterpretation 
problems for text mining. 
The proposed technique uses two processes, pattern deploying 
and pattern evolving, to refine the discovered patterns in text 
documents. The experimental results show that the proposed 
model outperforms not only other pure data mining-based methods 
and the concept based model, but also term-based state-of-the-art 
models, such as BM25 and SVM-based models.
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