
 
International Journal of Computer Engineering and Applications, Volume XI, Special Issue, 

May 17, www.ijcea.com ISSN 2321-3469 

 

 

Aashka Sahni and Prof. Sushila Palwe 1 

 

 

 

 

 

 

Topic Modeling on Online News and News Clustering 

 
    Aashka Sahni1 and Prof. Sushila Palwe2 

 
Department of Computer Engineering, 

MIT College of Engineering, Pune 

 

   ABSTRACT: 

 
News media includes print media, broadcast news and internet. Print media contains 

newspapers, news magazines, broadcast news contains radio and television, while internet 

contains online newspapers, news blogs, etc. The online news has been the prevalent form of 

information on the internet. Often, the occurrence of the same event or happening is depicted 

differently in different news websites or sources due to the varied perceptions of the same 

circumstance. Proposed system intends to collect news data from such diverse sources, capture 

the varied perceptions, summarize and present them at one place. Another goal of the proposed 

system includes detecting topics accurately in case of short news data. Previous approaches like 

LDA and its variants are able to identify topics efficiently for long texts (news), however, fail to 

do so in the case of short texts (news) due to data sparsity problem. Since sophisticated signals 

are delivered by the short news, it is an importnat resource for topic modeling, however, the 

issues of acute sparsity and irregularity are prevalent. These pose new difficulties to existing 

topic models, like LDA and its variations. In this paper, a lucid but generic explanation for 

topic modeling in online news has been provided. System presents a word co-occurrence 

network based model named WNTM, which works for both long as well as short news articles 

by managing the sparsity and imbalance issues simultaneously. WNTM is modeled by assigning 

and reassigning (according to probability calculation) a topic to every word in the document 

rather than modeling topics for every document. It effectively improves the density of 

information space without wasting much time and space complexity. Along these lines, the rich 

context saved in the word-word space likewise ensures to detect new and uncommon topics with 

convincing quality. The system extracts real time online news data and uses this data for system 

implementation. Firstly, topic modeling algorithm is applied on this online news data to identify 

the key topic of the incoming news and also to identify the most trending topic. Once we identify 

the topic of news, the system uses k-means document clustering algorithm to cluster all latest 

news associated to a particular topic together. Likewise, classify the news on the basis of topic. 

After clustering, generation of the summary is done from the output and we intend to present 

the summarized news along with the topic to the user.   
 

Keywords: Data mining, Topic modeling, document clustering, online news  

 

[1] INTRODUCTION  

 Recently, a generative probabilistic model of textual corpora has been considered, to 

segregate representations of the news(information). It decreases depiction length and 

discloses inter- and intra-document factual structure. Such models ordinarily will be 
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classified into one of two arrangements that produces every  word on the argument of some 

number of preceding words or word classes and those that produce words based on latest 

variables induce from word correlations independent of the request in which the words show 

up[1]. 

 

Topic models are mainly applied to text in spite of a willful need of alertness of the 

hidden semantic structures that exist in natural language. In a topic model, the words of each 

document are accepted to be exchangeable; their probability is invariant to stage. This 

improvement is proven valuable for inferring proficient derivation procedures and quickly 

examining huge corpora. 

 

However, exchangeable word models have limitations. For the classification or data 

recovery, these model are used, where a coarse statistical footprint of the topics of a 

document is adequate for achievement, exchangeable word models are weakly prepared for 

issues relying on all the more fine-grained characteristics of language For example, though a 

topic model can recommend documents important for a query, it cannot find particularly 

important phrases for question answering. Therefore, while a topic model could find a 

pattern, for example "eat" happening with "cheesecake," it does not have the illustration to 

represent selection preferences, the procedure where certain words restrict the decision of the 

words that follow [5]. 

 

With the advent of World Wide Web and the development of various kinds of web 

applications, online news has become one of the most dominating content of Internet. By 

covering the latest news, including current trends in sports, entertainment, politics, weather, 

and critical affairs, the daily media predominantly shape the prevailing cultural, social and 

political picture of society. Apart from the media networks, independent news sources have 

emerged to report on incidents or happenings which escape attention or underlie the major 

stories. Hence accurately mining topics behind these online news texts are essential for a 

wide range of tasks, including content, query suggestion, document classification and text 

clustering. Short texts are common on the internet With the rising large scale short text data 

sets, assembling the most recent and hidden topics from them is essential for an extensive 

variety of substance examination applications, for example, content analysis, user interest 

profiling, and emerging topic detecting. The conventional topic models like LDA are 

successful in efficiently detecting topics from long texts (news), however, do not perform 

well in the case of short texts (news). 

 

The sparsity of content in short texts poses new difficulties to topic modeling. 

Conventional topic models, e.g., PLSA and LDA,[5]  place that a document is a mixture of 

topics, where a topic conveys semantic by a group of correlated words, typically represented 

by a distribution of words over vocabulary. Statistical procedures are then used to study the 

topic components (that is topic-word distributions) as well as mixture coefficients (that is 

topic proportions) of every document. Conventional topic models declare topics within a text 

corpus by implicitly capturing the document-level word co-occurrence patterns. In this way, 

directly apply these models on short texts to face the severe data issues. In individual short 
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text, the frequency of words assume less discriminate role than lengthy text, by making it 

difficult to collect the words more associated in each document. 

 

Document clustering  is known as text  categorization  which is  related to the  data  

clustering concept.  Document clustering is a useful technique   for   unsupervised   document 

organization, automatic topic extraction as well as fast information retrieval or filtering.  E.g.,  

as  amount  of  online  information   are   increasing   rapidly,   users   as   well   as  

Information  retrieval  system  needed  to  classify  the  desired  document  against  a  specific  

query.    Generally  two  types  of  clustering  approaches  are  used  such as top down and 

bottom up . In this paper, focus is on  the  performance  of  K-means  clustering  algorithm,  

which is a top  down  clustering  algorithm;  each  document is assigned to  the  cluster  

whose  center  also  called  centroid is  nearest.  Here, in vector space model, documents are 

presented as  document  vector and  the  center  is  the  average  of  all  the  documents  in  the  

cluster. 

In this paper study about the related work done, in section II, the proposed approach 

modules description, mathematical modeling, algorithm and experimental setup in section III 

and at final we provide a conclusion in section IV. 

 

[2] STATE OF THE ART  

In this paper [1], M. Sahami et.al, a novel topic model, biterm topic model (BTM), has 

been proposed for short text topic modeling.bShort texts suffer from the problems of data 

sparsity, data ambiguity and imbalance due to lack of contextual information, which are not 

solved by traditional topic modeling methods such as LDA and its variants. In order to 

address these problems, in this paper, BTM has been proposed, which works on the corpus 

level information (rather than document level) and is based on the word co-occurrence 

patterns. Two online algorithms for BTM for effective topic learning have been presented to 

manage large amount of short content information. 

 

      In paper [2], X. Phan et.al, a similarity kernel function has been described and its 

properties have been mathematically analysed. Traditional document similarity measures 

(e.g. cosine) are not able to determine the similarity between two short text snippets 

efficiently. In order to address this problem, a novel method, a similarity kernel function, for 

measuring the similarity between short text snippets has been introduced in this paper. Author 

also demonstrate the utilization of this kernel function in an expansive scale framework for 

recommending related queries to internet searcher users. 

 

In paper [3], O. Jin et.al, a general structure for building classifiers, has been presented, 

that deals with short and sparse text and Web segments by discovering hidden points found 

from large scale information collections. The principle inspiration of this work is that 

numerous classification tasks working with short portions of content and Web, for example, 

search snippets, forum and chat messages, blog and news feeds, product surveys, and book & 

motion picture summaries, neglect to accomplish high precision because of the information 

sparseness. Author hence, came up with an idea of gaining external learning, by collecting an 



 

 TOPIC MODELING ON ONLINE NEWS EXTRACTION 

Aashka Sahni and Prof. Sushila Palwe 

  
4 

external data collection called ‘universal dataset’, to make the information more related and 

additionally extend the scope of classifiers to handle future information better. 

 

In paper [4], D. Ramage et.al, present an adaptable execution of a partially supervised 

learning model (Labeled LDA) that maps the substance of the Twitter channel into 

dimensions. These  dimensions compare generally to substance, style, status and social 

attributes of posts. Author characterizes users, tweets utilizing this model, and presents 

results on two data consumption oriented tasks. 

 

In paper [5], W. Zhao et.al, the content of Twitter and a traditional news medium, New 

York Times, has been empirically compared, utilizing unsupervised topic modeling. Author 

utilizes a Twitter-LDA model to find topics from a representative sample of the entire 

Twitter. Author then utilizes content mining strategies to compare these Twitter topics with 

themes from New York Times, taking into consideration topic classes and types. Author has 

also studied the relation among the extents of opinionated tweets and retweets and topic 

classifications. 

 

In paper [6], Y. Wang et.al, a novel topic model, Temporal-LDA or  TM-LDA author 

has been proposed, for proficiently mining streams of social content such as a Twitter stream 

for a creator, by modeling the topic transitions that arise in these data. Existing models such 

as Latent Dirichlet Allocation (LDA) were developed for static corpora of relatively large 

documents. However, much of the textual content on web today, is temporarily sequenced 

and comes in short fragments, for example, microblog posts on sites such as Twitter, Weibo, 

etc. TM-LDA learns the transition parameters among topics by minimizing the prediction 

mistake on topic circulation in subsequent postings. After training, TM-LDA is hence ready 

to precisely predict the normal topic distribution in future posts. To make these prediction 

more proficient for a reasonable online prediction setting, author then build up a proficient 

upgrading algorithm to conform move parameters, as new reports stream in. 

 

In this paper [7] Pramod Bide et.al, an improved document clustering calculation is 

taken it creates number of clusters for any content reports and to put similar documents in 

appropriate groups it uses cosine similarity measures. 

 

In this paper [8] Raihana Ferdous  et.al, proposed a modified k-means algorithm that 

uses  Jaccard  distance   measure   for   finding  the   most   dissimilar   k  documents   as   

centroids   for   k   clusters.   Experimental  results  shows  that  our  proposed  K-means  

algorithm  with  Jaccard  distance  measure  for  computing  the  centroid  to improves  the  

clustering  performance  of  K means  algorithm. 

 

In this paper [9] Dr. D. Manimegalai et.al, study on common document clustering 

techniques. The comparison of Euclidean K-means (K-Means), Spherical K-means (SK-

Means) and unsupervised Principal Direction Divisive Partitioning (PDDP) algorithms is 

done. A comparison of the algorithms is performed by using evaluation measures, Entropy, 

F-measure. K-means and SK-means are clustering an algorithm which is easy to implement 
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but their answers strongly depends on their initialization. PDDP is difficult to implement 

therefore it is a hierarchical algorithm. 

 

[3] SYSTEM ARCHITECTURE / SYSTEM OVERVIEW  

 

[3.1]   Problem Statement  

The previous algorithms (LDA and its variants) work for long texts (news articles), however, 

fail to give efficient results for short texts (news articles) due to data sparsity problem. Our 

aim is to develop a a novel way for topic modeling in online news by using two approaches 

named as, Biterm Topic Model (BTM) and Word Network Topic Model (WNTM), which 

give efficient results for long as well as short news articles, by tackling the sparsity and 

imbalance problems simultaneously. Also compare the results of both approaches in terms of 

time, accuracy and memory. Further, apply Document Clustering algorithm to cluster the 

news related to a particular topic from different sources (news websites) together. 

     [3.2]   Proposed System Overview 

    In this paper, a lucid but generic explanation for topic modeling in online news has 

been presented. System presents a word co-occurrence network based model named 

WNTM, which works for both long as well as short news articles by managing the sparsity 

and imbalance issues simultaneously. Dissimilar from existing methods, WNTM is 

modeled by assigning and reassigning (according to probability calculation) a topic to every 

word in the document rather than modeling topics for every document. It effectively 

improves the semantic density of information space without wasting much time and space 

complexity. Along these lines, the rich context saved in the word-word space likewise 

ensures to detect new and uncommon topics with convincing quality. 
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     In proposed system, we retrieve real-time data from various news websites as an 

input to the system. The extracted data is forwarded to preprocessing where stemming and 

stop word removal takes place. As an output of preprocessing, we get documents represented 

as a bag of words which will be provided to the topic modeling algorithms (BTM and 

WNTM), in which topic of the news document is identified. 

      In the case of BTM (Biterm Topic Model), biterms are formed from the bag of 

words. These biterms go as input to the Gibbs Sampling algorithm which infers the  topics of 

the documents. 

 

       In the case of WNTM (Word Network Topic Model), firstly a word co-occurrence 

network, in which the nodes are words and an edge between two words describes the 

connection between the two words indicating that the words have occurred in the same 

context at least once. In order to capture the context, a sliding window with some fixed 

predetermined size is used. We intend to prove that WNTM outperforms BTM, in learning 

high quality topics from short texts in less time and space complexity. 

 

        Once the topics are modeled or identified, the set of topics as well as preprocessed 

documents are given as input to the k-means document clustering algorithm, which clusters 

the documents related to a specific topic together. Likewise, all the documents are clustered 

under corresponding topics.  

 

        Further, a summary is generated of the news documents, and, we intend to present 

the summarized news along with the respective topics to the user as an output.  

[3.3]   Algorithm 

Algorithm 1: WNTM Algorithm(re-weighting) 

 

Require: the original word network G= (V, E, W), where V is the set of edges and  W is the 

set of weights for edges.  

Ensure: the re-weighted word network G' =(V, E, W')  

 

1. compute degree D(n) and activity A(n)of each node n ε V 

   

1. for all e = (n1, n2) ε E do  

 

2. set We = [ We / A(ni) ], argmin{D(ni) , i = 1,2} 

  

3. end for 

 

After topic modeling step, we will get the set of topics, T, as an output. These                  

topics will go as input along with the news data to the Document Clustering step. 
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Number of topics  = Number of clusters 

 

Algorithm 2: K-means Clustering Algorithm 

 

Input: K: the number of clusters (number of topics) 

D: a data set containing n objects 

Output: A set of k clusters which contain documents. 

 

1: Arbitrary choose k documents from D as in initial cluster centers. 

2: Repeat 

3: Find similarity distance from centroids to documents. 

    Here, Cosine similarity is used as a similarity measure 

               Sim(Di,Ci) = Di  * Ci  /  |Di ||Ci|,  

      where, Di is Document i, Ci is Cluster i. 

4: Reassign each object to the most similar cluster based on the mean value of the objects in 

the cluster 

5: Update the cluster means 

6: Do 3, 4, and 5 until no change 

[3.4]   Mathematical Model 

Let S be a system, Such that: 

S = {Input Process, Output} 

 

Input: Online Real Time Data from News Websites 

Output: All News Summarization Related to Specific Topic Together. 

 

Process: 

 

1. Preprocessing 

In preprocessing, system performs stop words removing and stemming. 

Step 1: Stop words removal 

Step 2: Stemming 

 

2. Collection of Words into bags 

After preprocessing, preprocessed words are collected into bag of words. 

Bag = {w1, w2, …,wn} 

Where, Bag is the collection on n number of words (w)  

 

3. Topic Modeling  

For topic modeling, BTM or WNTM is used. Common topics are identified in this step. 

 

T = {t1, t2,….,tn} 
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where, T is the set of topics extracted form n number of documents. 

 

4. Document Clustering 

In this step, documents are clustered on the basis of detected topics. K-means clustering 

algorithm is used for clustering of documents. 

DC = {c1, c2, …,cn} 

DC is the set of n number of documents clusters. 

Each cluster cn contains similar kind of documents based on relative topic. Cosine similarity 

measure is used to measure the similarity between topics and documents. It is given as: 

                                    Sim(Ci, Cj) = Ci·Cj / |Ci||Cj| , 

where, Ci and Cj are the clusters. 

[4]   SYSTEM ANALYSIS 

[4.1]   Experimental Setup 

The system built using Java framework on Windows platform. The Net beans IDE 

(version 8.1) are used as a development tool. The system doesn’t require any specific 

hardware to run; this application can run on any standard machine. 

[4.2]   Dataset 

There is no need of any special datasets. System extracts online real time news data 

from news websites use of online users (e.g. Indian Express, Hindustan times).   Every news 

extraction from website is stored in separate documents or files. 

[4.3]   Performance Measures 

The following are the performance measures of topic modeling algorithms (BTM or WNTM): 

 

Time Efficiency: Amount of time taken for the execution of the algorithm. 

Accuracy Efficiency: It is the measure of how accurately topic is detected or modeled from 

input data.  

 

The following are the performance measures of document clustering algorithm: 

 

precision = |{relevant documents} ∩ {retrieved documents}| / |{retrieved          documents}| 

 

recall = |{relevant documents} ∩ {retrieved documents}| / |{relevant             documents}| 
 
The relevant documents are the documents which are clustered under a specific topic. The 

retrieved documents are all the input documents. 
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[4.4]   Expected Result 

Table 1 represents the comparison between existing system and proposed system on the 

basis of time efficiency. Proposed system combines combination of WNTM and K-means it 

is more efficient than existing system with WNTM and K-means, it finds out the topic 

modeling and document clustering. WNTM is used for topic modeling and K-means is useful 

for clustering of documents. 

 
   Table I: Time Comparison 

System Time Required 

Existing system using BTM and K-means 468225 ms 

Proposed system using WNTM and K-

means 

356862 ms 

 
 

Following figure 2 shows the time efficiency comparison graph of the proposed system 

Vs the base system.  Time required to identify topics in existing system with BTM is more 

than the time required for proposed system with WNTM. 

 
 

                    
Fig. 2: Time Graph 

 
 

 

The output of topic modeling algorithm gives us a set of topics. This set of topics along 

with the input preprocessed documents is given as input to k-means document clustering 

algorithm, which clusters relevant documents under related topics. The output of K-means 

document clustering can be measured with the help of precision and recall measures. 

 

 

 

 

 



 
International Journal of Computer Engineering and Applications, Volume XI, Special Issue, 

May 17, www.ijcea.com ISSN 2321-3469 

 

 

Aashka Sahni and Prof. Sushila Palwe 11 

[5] CONCLUSION 

Topic modeling over online news is an increasingly important job because of the 

existence of abundant unrecognized news data on the internet. When compared to normal 

texts, online short news data texts bring sparsity issue for existing topic models. These 

models can efficiently mine topics in the long texts, however, cannot do so, in case of short 

texts, due to data sparsity and imbalance issues. In order to overcome these problems, in this 

paper, we propose a novel topic model for general short texts, namely Word Network Topic 

Model, and apply it on online news data. Unlike the previous models, this model efficiently 

mines or detects topics for both long as well as short news data texts. WNTM can well 

capture the topics within news texts by explicitly modeling word co-occurrence patterns in 

the entire corpus. Then, k-means document clustering algorithm is used for clustering the 

news data related to specific topic together. Further, summarization of the news coming from 

various sources takes place, and, we intend to present the summarized news along with the 

topic to the user as the output. 
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