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Abstract 
 

Now a day’s data mining has become 

one of the most fascinating domains in each 

and every field like medical, shopping, 

business, MNC companies, information 

technology and a lot more. As we all know that 

the main goal of data mining is to extract the 

valuable information from large data sets, in 

order to retrieve the desired result as an output. 

In this thesis we mainly try to extract the large 

numbers of useful keywords from a document 

which has some meaningful information about 

that specific topic. Here we will choose a 

conversation file as input which contains a set 

of useful keywords related to that conversation 

topic. Initially in this thesis we will try to 

extract one or more keywords which are almost 

useful for extracting the whole keywords that 

are available in the document. If we take a 

small piece of document also it contains a set 

of words, which are potentially related to the 

several topics among that conversation 

document. In the existing days, many 

researchers use to extract the variety of 

keywords from the topic by using automatic 

speech recognition (ASR) system as this was 

failed in achieving highest level of efficiency 

and accuracy in extracting the keywords from  

 

the conversation file. So in this paper for the 

first time we have implemented the concept of  

keyword extraction from a conversation file by 

ML Approach, where this will automatically 

try to scan the document and find out the 

important keywords that are available and 

finally try to extract those important keywords 

distinct by ignoring the un-necessary keywords 

and stop words. Once the important keywords 

are extracted they are taken as a test data set 

values and now they will be matched with the 

set of documents that are available in training 

data set. Once if any document matches with 

these keywords then the file will be 

automatically clustered. By conducting various 

experiments on our proposed system under 

various conversation files by using some of the 

data sets like The Fisher, AMI, and ELEA 

conversational corpora, rated by several human 

judges. The scores show that our proposal 

improves over previous methods that consider 

only word frequency or topic similarity. As an 

extension we also try to find out the outliers 

that are available for the test dataset. 
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1. INTRODUCTION 
 

It is calculable that the quantity of 

knowledge within the digital world inflated 

from one hundred fifty five hexabytes in 2007 

to 958  hexabytes in 2011 [1]—about nineteen 

times the number of knowledge gift altogether 

the books ever written—and it continues to 

grow exponentially. This huge quantity of 

knowledge features a direct impact in pc 

knowledge scrutiny, which might be generally 

outlined because the discipline that mixes 

many components of knowledge and applied 

science to gather and analyze knowledge from 

pc systems in a very method that's admissible 

because the knowledge ought to have 

similarities between many collected data fields. 

In our explicit application domain, it always 

involves examining many thousands of files 

per pc. This activity exceeds the expert’s 

ability of study and interpretation of 

knowledge. Therefore, ways for machine-

controlled knowledge analysis, like those wide 

used for machine learning and data processing, 

are of predominate importance. Specially, 

algorithms for pattern recognition from the 

knowledge gift in text documents square 

measure promising, because it can hopefully 

become evident later within the paper[2],[3]. 

 

From the figure 1, we can clearly find 

out that for the process of data mining the data 

which should be taken as input will be 

collected from various resources like WWW, 

Database, Data Warehouse and other data 

repositories. Once the input data is collected it 

will be then given to the process of data 

cleaning. Here in this data cleaning process the 

data will be cleaned and it will be processed in 

order to identify if there are any un-supervised 

data available in that input data. Once that data 

cleaning is completed now it will be processed 

for further iterations for data mining engine in 

order to process the knowledge base .Once the 

process of pattern evaluation is done then the 

data will be in turn converted into GUI.This 

graphical user interface is one which will give 

us the visualization of output. 

 

 
 

Figure 1. Represents the Typical 

Architecture for the Process of Data Mining  

 

 As we all know that clustering is 

refereed as one of the process of data mining 

which is used for separating a set of               

un-supervised data into a meaningful way. This 

can be represented in figure 1, where it clearly 

denotes data mining is a method in process of 

Knowledge Discovery which in turn uses 

clustering mechanism for getting data 

accurately. Clustering algorithms are typically 

used for exploratory data analysis, where there 

is little or no prior knowledge about the data 

[4], [5]. This is precisely the case in several 

applications of Computer Data Inspection, 

including the one addressed in our work. From 

a more technical viewpoint, our datasets 
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consist of unlabeled objects—the classes or 

categories of documents that can be found are 

a priori unknown. Moreover, even assuming 

that labeled datasets could be available from 

previous analyses, there is almost no hope that 

the same classes (possibly learned earlier by a 

classifier in a supervised learning setting) 

would be still valid for the upcoming data, 

obtained from other computers and associated 

to different investigation processes. More 

precisely, it is likely that the new data sample 

would come from a different population.  

 

The main focus of choosing and 

developing this paper is formulating various 

implicit queries in a short time of retrieval 

information especially in meeting rooms. As 

this process is very similar to queries that was 

passed for a search engines for extracting 

certain information for the specified keyword. 

This proposed paper has some quite difference 

like search keywords takes a multiple 

parameters rather than a single instance 

parameter for a given query. Here in this 

proposed paper we will try to collect various 

conversation files contains on various topics. 

Here we will keep all such conversation files of 

various topics on training data set and now the 

file or conversation document through which u 

want to search for matched records is chosen as 

a input file or test data set. Once this input test 

data set is selected all the important keywords 

that are available in that conversation file are 

extracted and they all are combined in turn for 

matching with a set of documents that are very 

nearly matched in the training data set or 

training conversation documents. 

 

2. BACKGROUND WORK 

 

In this section we mainly discuss 

about the various assumptions that are used in 

the proposed paper for clustering a set of 

conversations files which are stored in some 

remote locations or within a drive location and 

that was matched with the most relevant words 

that was extracted from the input file. Now let 

us discuss about those things in detail as 

follows: 

 

A) About Text Mining 

The term text mining, sometimes also 

referred to as text data mining, roughly 

equivalent to text analytics, refers to the 

process of deriving high-quality information 

from text data set. Normally from statistical 

pattern learning we mainly try to derive the 

patterns and trends that are calculated from the 

high quality of information. As we all know 

that the process of extracting or structuring the 

input text by identifying the main features and 

removing the ir-related data from that main 

document and finally convert the document in 

a structured way is known as text mining. In 

this paper we use a word like high quality 

information, which is typically derived 

through a set of patterns and trends that are 

used in pattern learning applications. Also the 

term high quality in this paper clearly states 

that combination of some relevance and 

interestingness for the topic that was available 

in that conversation file. In the primitive text 

mining ,there are a possibilities like to scan a 

set of documents written in a natural language 

and either model the document set for 

predictive classification purposes or populate a 

database or search index with the information 

extracted [6],[7]. 

B) Data Preprocessing Methods 

Generally this stage is very important 

in our current application as the data 

preprocessing plays a very vital role in the 

current application. In this section we mainly 

discuss about the methods that are used in the 

current applications. The various types of 

http://en.wikipedia.org/wiki/Data_mining
http://en.wikipedia.org/wiki/Text_mining#Text_mining_and_text_analytics
http://en.wikipedia.org/wiki/Information
http://en.wikipedia.org/wiki/Plain_text
http://en.wikipedia.org/wiki/Natural_language
http://en.wikipedia.org/wiki/Predictive_classification
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applications are explained in detail by the 

following figure 2. 

As we all know that if we take any 

input for the data mining applications those are 

treated as a Raw data and which is almost have 

noise, missing values, and inconsistency of 

data. The quality of the data always affects the 

data mining results.As in our project we will 

take documents having various conversations 

of a topic,where each and every document 

contains various keywords of same 

topic[8].Here some keywords belongs to one 

topic and some don’t belong to that exact topic 

but included in that conversation file. So in 

order to improve the quality of the data and, 

consequently, of the mining results the input 

data or raw data should be pre-processed so as 

to improve the efficiency and ease of the 

mining process [9]. 

 

Data preprocessing is considered as 

the one of the most critical steps in a data 

mining process which mainly deals with the 

preparation of initial data set followed by 

transformation of the initial dataset. Data 

preprocessing methods are divided into 

following  four categories as described below: 

 

A. Data Cleaning method 

B. Data Integration method 

C. Data Transformation method 

D. Data Reduction method 

 

Of all the above four categories each and 

every category has its individual advantages 

and usage.Initailly the raw data what we take 

as input is entered into data cleaning method 

and once that category processes the data,the 

data will be cleaned and displayed with no 

errors. Now the data which is processed is now 

entered for transformation method, where a set 

of data is integrated based on any common 

attribute. Once the data is transformed now it 

will be entered into the data reduction category 

which is the final category. In this category the 

data will be represented in the form of tabular 

way with all the corresponding data into the 

table cells. 

 
 

Figure 2.Represents the Various Forms of 

Data Pre-Processing 
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3. PROPOSED FORMULATION 

OF IMPLICIT    QUERIES 

FROM CONVERSATIONS 
 

In this proposed mechanism we 

proposed various techniques for extracting the 

keywords from a conversation document and 

try to evaluate the implicit queries from the 

conversation documents. Now let us discuss 

about that in detail as follows: 

 

We proposed a two-stage approach to 

the formulation of implicit queries from a 

conversation document. In the first stage we 

mainly concentrate on the extraction of best 

keywords from the transcript of a conversation 

file for which documents must be 

recommended, as provided by an ASR system. 

Now the keywords which are extracted should 

able to cover as much as possible the topics 

detected in the input conversation, and if 

possible it should try to avoid or remove the 

words that are not related to the source 

conversation file. The second stage is the 

clustering of the keyword set in the form of 

several topically-disjoint queries. 

 

A) Diverse Keyword Extraction 

Approach. 

 

B) Keyword Clustering Approach 

 

Now let us discuss about the two 

stages in detail as follows: 

 

A) Diverse Keyword Extraction Approach 

 

Initially we will take the advantage of 

various primitive modeling techniques in order 

to build a topical view of a conversation 

fragment. Here we will select the important 

content words as a keywords from that 

document by using a new method called as  

topical similarity, while also rewarding the 

coverage of a diverse range of topics, inspired 

by recent summarization methods [10], [11]. 

Here we have maximized the topic of covering 

all main keywords from the conversation 

document. Also we know that, in order to 

cover more and more topics, our proposed 

algorithm will select a smaller number of 

keywords from each and every individual 

topic. This is mainly because of the reason like:   

First, as we see in previous sections about 

keyword clustering, this will lead to more 

dissimilar implicit queries, thus increasing the 

variety of retrieved documents. Next the main 

limitation lies in finding the keywords from an 

ASR voice as those commands may contain 

some noise with low visualise. 

 

 
 

Figure 3.Represents the 3 steps of the proposed 

keyword extraction method:  

(1) Topic modeling, (2) representation of the 

main topics of the transcript, and (3) diverse 

keyword selection. 
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From the above figure 3, we can 

clearly find out that our  proposed method for 

diverse keyword extraction has three steps, 

represented schematically [12]. The following 

are the three steps that come under proposed 

diverse keyword extraction. 

 

A) Topic Modeling,  

B) Representation of the Main 

Topics of the Transcript, &  

C) Diverse Keyword Selection. 

 

If we go in detail the first step takes 

the topic modeling as the initial step, where , a 

topic model is used to represent the distribution 

of the abstract topic z for each word w noted 

p(z/w) as depicted in Figure 3.In this the 

abstract topics are not defined manually at any 

manner ,only they are represented by some of 

the latent variables using a generative topic 

modeling technique. 

 

These topics occur in a collection of 

documents – preferably, one that is 

representative of the domain of the 

conversations. Second, these topic models are 

used to determine weights for the abstract 

topics in each conversation fragment 

represented by βz. Finally, the keyword list W 

= {w1,……,wk} which covers a maximum 

number of the most important topics are 

selected by rewarding diversity, using an 

original 

 

B. Keyword Clustering Approach 
 

In this section we will mainly discuss 

about the keyword clustering approach as we 

all know that numerous studies have been 

conducted till now to automatically extract 

keywords from a text document or from a 

transcribed conversation. The first and 

foremost technique that was used for keyword 

clustering is identifying the word frequencies 

developed by an author like Luhn, 1957, and 

later on many approaches came like TFIDF 

values identification designed by a well known 

author like Salton et al., 1975; Also another 

approach like pair wise word co-occurrence 

frequencies designed by a well known authors 

like Matsuo and Ishizuka, in the year of 2004 

to rank words for extraction.  

 

All the above approaches what we 

studied do not consider word meaning, so they 

may ignore low frequency words which 

together indicate a highly salient topic 

designed by well known authors like Nenkova 

and McKeown in the year of 2012.In order to 

improve over frequency-based methods, there 

are several ways to use lexical semantic 

information in literature. In order to find the 

semantic relations between various words 

which are extracted from a conversation 

document either from manual can be obtained 

from a manually constructed thesaurus such as 

WordNet, or from Wikipedia, or from an 

automatically-built thesaurus using latent topic 

modeling techniques. Ye et al. (2007) used the 

frequency of all words belonging to the same 

WordNet concept set, while the Wikifier 

system (Csomai and Mihalcea, 2007) relied on 

Wikipedia links to compute a substitute to 

word frequency. Harwath and Hazen (2012) 

used topic modeling with PLSA to build a 

thesaurus, which they used to rank words based 

on topical similarity to the topics of a 

transcribed conversation. To consider 

dependencies among selected words, word co-

occurrence has been combined with PageRank 

by Mihalcea and Tarau (2004), and 

additionally with WordNet by Wang et al. 

(2007), or with topical information by Z. Liu et 

al. (2010). However, as shown empirically by 

Mihalcea and Tarau (2004) and by Z. Liu et al. 

(2010) with various co-occurrence windows, 

such approaches have difficulties modeling 

long-range dependencies between words 

related to the same topic. Z. Liu et al. (2009b) 

used part-of-speech information and word 
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clustering techniques, while F. Liu et al. 

(2009a) added this information to the TFIDF 

method so as to consider both word 

dependency and semantic information.. 

 

The first stage is that the extraction of 

keywords from the transcript of a oral 

communication fragment that documents 

should be suggested, as provided by the 

associate degree ASR system. These keywords 

ought to cowl the maximum amount as doable 

the topics detected within the oral 

communication, and if doable avoid words that 

area unit clearly ASR mistakes. 

 
 
Figure 4.Represents the Proposed Keyword 

Extraction and Clustering method 

 
 

From the above algorithm 1, we can 

clearly find out the diverse keyword extraction. 

Where in the initial stage we take input as a 

text file or text document t and a set of topics 

like Z and the keywords termed with k.Now 

the expected output for our proposed algorithm 

is to extract a set of keywords S.Initally we 

assume or take s as null. Which means the S 

should be empty and we need to check the 

condition like S should be always less than or 

equal to set of keyword k.Then we will try to 

identify the set of keywords that are matched 

with the initial keywords. 

 
4. IMPLEMENTATION MODULES  

 
Implementation is the stage where 

theoretical design is converted into practical 

design. Here we divide the application into 

various modules and then decide the flow of 

the application in a modular fashion. The 

following are the 5 modules for this 

application. 

 
1) Diverse Keyword Extraction 

2) Keyword Clustering 

3) Just-in Time Retrieval System 

4) Ranking and Classification 

5) Document Recommendation 

 

Now let us discuss about these 

modules in short as follows: 
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1) Diverse Keyword Extraction 

 
The advantage of diverse keyword 

extraction is that the coverage of the most 

topics of the voice communication fragment is 

maximized. The projected methodology for 

numerous keyword extraction returns in 3 

steps, 1. Used to represent the distribution of 

the abstract topic for each word. 2. These topic 

models are used to determine weights for the 

abstract topics in each conversation fragment 

represented by    3. The keyword list W = 

{w1, w2……wk}.  

 

2) Keyword Clustering  

 

We have used the induced bisecting k-

means clustering algorithm, which is based on 

the standard bisecting k-means algorithm,. An 

informal description of the method is as 

follows. We start by selecting two elements 

that have the largest distance, which we use as 

the seeds for two clusters. Next all other items 

are assigned to the cluster closest to one of the 

two seeds. After all items have been assigned 

to a cluster, the centers of both clusters are 

computed. Here we need a representation of 

items that naturally allows to define a center 

which typically is not an item proper but a 

weighted sum of items. The new centers serve 

as new seeds for finding two clusters and the 

process is repeated until the two centers are 

converged up to some predefined precision. 

We have now found two clusters. If the 

diameter of a cluster is larger than a specified 

threshold value, the whole procedure is applied 

recursively to that cluster. The algorithm 

therefore finds a binary tree of clusters. We 

also experimented with agglomerative 

hierarchical clustering, especially the single 

link algorithm. First results suggested that this 

approach performed not as well as the kmeans 

algorithm, in line with similar findings .Since 

our focus is to find an optimal distance 

measure and not to find the best clustering 

algorithm, we did not investigate the 

agglomerative methods in more detail. 

 
3) Just-In Time Retrieval System 

 
One of the primary systems for 

document recommendation, said as query-free 

search. Just-in-time-retrieval system aided 

users with finding relevant documents whereas 

writing or browsing the net. 

 
4) Ranking and Classification Module 

 

The ranking perform ought to rank a 

lot of specific results more than less specific 

results. For the classification of text data we 

use the following techniques. Text 

Classification: definition  

Input: 

 

A document‘d’  

A fixed set of classes C = {c1, c2,…, cJ } 

 

Output: a predicted class c ∈ C 

 

Simple (“naïve”) classifica1on method based 

on Bayes rule  

 

Relies on very simple representa1on of 

document  

              Bag of words 
 

5) Document Recommendation Module 
 

One implicit query can be prepared 

for each conversation fragment by using as a 

query all keywords selected by the diverse 

keyword extraction technique. However, to 

improve the retrieval results, multiple implicit 

queries can be formulated for each 

conversation fragment, with the keywords of 

each cluster from the previous section, ordered 

as above I.e. because the search engine used in 
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our system is not sensitive to word order in 

queries. 
 

5. CONCLUSION 
 

In this paper, we for the first time 

have proposed a  novel mechanism to extract 

the keyword from a set of documents having 

conversation about various topics. In this paper 

we have considered a particular form of  just-

in-time retrieval systems intended for 

conversational environments, in which they 

recommend to users documents that are 

relevant to their information needs. We focused 

on modeling the users’ information needs by 

deriving implicit queries from short 

conversation fragments. These queries are 

based on sets of keywords extracted from the 

conversation. We have proposed a novel 

diverse keyword extraction technique which 

covers the maximal number of important topics 

in a fragment. Then, to reduce the noisy effect 

on queries of the mixture of topics in a 

keyword set, we proposed a clustering 

technique to divide the set of keywords into 

smaller topically-independent subsets 

constituting implicit queries. As an extension 

we also implemented outliers extraction for the 

proposed paper in which the outlier elements 

can be identified when matched with the input 

document. 
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