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Overview:  
 
Our project, News Explorer, is a system that categorizes news articles and helps visualize them based on the                                   
entities location, organization and person. In addition it also lets one classify articles based on the category they                                   
may correspond to ­ criminal articles, political articles etc. We have observed that such a kind of tool does not                                       
exist ­ at least not in its entirety. Looking for similar systems revealed that not a lot of similar work has been                                           
carried out ­ neither in terms of categorizing news articles extensively nor developing a user friendly visualization                                 
tool. The tool would be beneficial for newspaper owners and journalists to analyze as to how many articles                                   
were published in a particular category. The idea is also to allow the tool to assist in more sophisticated analysis                                       
­ for instance determining the count of a particular crime by location. It is a given that anyone interested in a                                         
particular category of news articles stands to benefit as well ­ (s)he can browse through news articles that                                   
interests them. In addition, there also are sites like EMM News Explorer, but as pointed out previously they                                   
don’t do a very good job of categorizing the news articles and also do not have an easy to use/appealing UI.                                         
The project primarily had three challenges ­ the first was to categorize news articles successfully. The second                                 
was to deal with the enormous amount of data and to set up an infrastructure that supports this ­ the response                                         
time of the web portal needs to be minimal, failing which irrespective of how successful the classification                                 
algorithm is, the application will not be a success. The third was to develop a visually appealing UI that captures                                       
the functionality expected by the end user.  
 
Motivation: 
 
Text categorization or classification, is a way of assigning documents to one or more predefined categories. This                                 
helps the users to look for information faster by searching only in the categories they want to, rather than                                     
searching the entire information space. The importance of classifying text becomes even more apparent, when                             
the information is too big in terms of volume. Google directory is one such web classification system. But these                                     
systems are generally taken care of by human experts and they do not scale up well due to tremendous growth                                       
of web pages on the internet. To make this system automatic, classification methods based on machine learning                                 
have been introduced. In these techniques, classifiers are built (or trained) with a set of training documents. The                                   
trained classifiers are then used to assign documents to their suitable categories. In our project, we have                                 
adopted a similar approach. Amongst the vast information available on the web, we chose the domain of news                                   
because we observed that the current news websites do not provide efficient search functionality based on                               
specific categories and do not support any kind of visualization to analyze or interpret statistics and trends. The                                   
fact that news data is published and referenced on a frequent basis makes the problem even more relevant.                                   
Currently, Yahoo News and Google News provide some form of categorization, but do not support much                               
visualization due to which journalists and naive users cannot analyze the news data and obtain significant insights.                                 
This motivated us to build a system keeping two types of users in mind, the first user is the news reader who is                                             
interested in browsing news articles based on category and the other is the stakeholder or analyst who is                                   
interested in analyzing the statistics to identify past and present patterns in news data. 
 
 
 
 



Problem: 
 
The problem we are trying to address is the gap between news data and its users – the readers and the analysts.                                           
To do so, we had to zero in on the shortcomings in current news portals and address them subsequently. We                                       
identified three areas of significance (which according to us have not been addressed adequately by the existing                                 
portals) – first, identifying the category that a news article corresponds to. Typically, a user would want to                                   
browse through a particular domain (category of articles) and it is therefore imperative that this functionality be                                 
exposed; The second essential requirement is to visualise news article data in a manner that facilitates extraction                                 
of useful information (for analysts etc). The last and perhaps the most important one was to provide an easy to                                       
use UI. We decided to improve on these areas in our system. We were provided with raw news data set for the                                           
years 2005 ­ 2013 from students at the University of California, Los Angeles. Below is a description of the                                     
milestones : 
 
Milestone 1: Get data ready and make it parseable.  
Milestone 2: Parse the whole huge data set from 2005­2013 and store it in database.  
Milestone 3: Categorize the dataset in terms of various entities. 
Milestone 4: Build a prototype and experiment it. 
Milestone 5: Build a visualization module on top of it. 
Milestone 6: Make the visualization interactive and add search functionality. 
Milestone 7: Document the whole project. 
 
Solution: 
 
The solution, a news portal called News Explorer, was formulated such that it addressed each of the milestones.                                   
First, we parsed the whole data set with our own custom parser and stored meaningful information in the form                                     
of meta­data in a MySQL database. As the volume of the data increases, the idea is to move to a distributed                                         
datastore for fast read and writes ­ at this point, for news data spanning over 8 years, MySQL proved                                     
reasonably fast, providing response times in the order of milliseconds. Next, we used classification algorithms ­                               
kNN, Naive Bayes and stochastic gradient descent to classify news articles and tag each article with its                                 
category. Each of them proved pretty successful in classifying documents successfully. Finally, we built a                             
visualization module on top of the backend setup, which can be used to analyze and obtain insights regarding                                   
news data pertaining to specific domains. For instance, we have incorporated a visualization, where if you select                                 
a person’s name, you can view all articles related to the person and a chart showing the popularity of these                                       
articles, depending on the number of clicks/views by the users. Similarly, as mentioned previously this has been                                 
incorporated for other entities like organization, location and type of article. Moreover, one can also select a                                 
combination of these entities and view the corresponding data/visualization as well. Another interesting                         
visualization module is the one that displays the count of articles on the world map, where users can analyze as                                       
to how many articles correspond to different sections of the world, based on the selection of the entities. For                                     
instance, one can view the map in such a way that only the distribution of criminal articles is displayed and can                                         
make decisions as to which country has the most crimes and if that trend has changed over time. In addition, we                                         
provide the word cloud feature, where one can view word clouds based on the entities provided. For future                                   
work, we plan to generate word clouds for various time lines (an idea influenced from a paper by Microsoft                                     
Research) where different world clouds are created for a range of year/month selection and then generate a line                                   
graph or scatter graph to show trends over the years, which can be useful for some applications. 
 
 
 
 







Chart Visualization 
 

 
 
The chart visualization is a line chart that plots popularity i.e. number of clicks with respect to the articles                                     
according to the user selection (the same filtering criteria are adhered to). Every point on the chart represents an                                     
article which can be clicked to be viewed. This visualization is helpful to analysts as well as common users who                                       
want to identify popular articles or in general the public trends. The chart is rendered using High Charts API. 
 
Map Visualization 
 

 
 
The map visualization is a world map on which the total number of articles by country is plotted. The same                                       
filtering criteria and tools can be applied in this case to get corresponding article counts. This feature enables                                   
analysts and common users to get an idea about the article distribution as per countries around the world, based                                     
on various selections. The map is rendered using High Charts API.   
 
 



Search 
 

 
 
The search feature allows a user to search for any free form text and returns the results using the Apache Solr                                         
search server which extends the Apache Lucene library. A remarkable aspect of the search functionality is that it                                   
incorporates the same filtering criteria as before and thus very specific search can be performed according to                                 
customized selections. 
 
Word Cloud 
 

 
 
The word cloud is an interesting visualization in which common words in news articles (again belonging to                                 
specific selections as before) are visualized such that the larger the appearance the higher is their occurrence in                                   
the particular selection. This feature can be used by analysts and common users alike to learn about trending                                   





 
The project can be extended to utilize the data parsed in the backend and perform sentiment analysis. This can 
be used to detect biases in news articles to suit the requirements of users who want to perceive the angle in 
which the news is portrayed. Most temporal analysis has already been done in the current project, but to extend 
it further, live news articles using a web crawler can be taken as input instead of batch processing to facilitate 
real­time analysis of news data. Another aspect that can be included is the comparison of news article coverage 
based on their source, for example: the difference in BBC News and CNN when covering news in a particular 
domain. 
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Conclusion: 
 
Our project, News Explorer, is a portal to browse, search and visualize news data. Our system caters to two                                     
sets of users – a news reader and a news analyst. We have categorized the news article dataset with high                                       
accuracy into categories such as location, organization, person and type of article. We have created relevant                               
visualizations for the same. 
 
Appendix: 
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We divided our project into following modules: 

Sr.No
. 

Module Name  Module Explanation  Team Member  

1.  System design   Making decisions regarding the 
technology stack and finalizing the 
design of the system architecture. 

Bharat Thatavarti and Himay 
Jesal Desai.  

2.   Database 
design and 
modeling  

Storing of the raw data set in a 
meaningful schematic form i.e. setting
up the database and models 
associated with it. 

Aditi Mhapsekar and Himay 
Jesal Desai 

3.   Categorization 
with respect to 
type of articles 

Classification of the data set into three
types of articles: politics, terrorism 
and natural disasters. 

Bharat Thatavarti and Aditi 
Mhapsekar 

4.   Categorization 
with respect to 
entities 

Classification of the data set based on
three entities: person, organization and
location. 

Aditi Mhapsekar and Himay 
Jesal Desai 

5  Parser  Reading of the raw data set in 
accordance to the database design 
and dumping data in a MySQL 
database. 

Aditi Mhapsekar and Himay 
Jesal Desai 



6  Basic 
visualization 

Visualization of different aspects of 
the system in terms of charts and 
maps. 

Bharat Thatavarti and Aditi 
Mhapsekar 

7  Search 
functionality 

Incorporation of a generic article 
search plus a search by selected text 
functionality with the help of JQuery
and Solr. 

Bharat Thatavarti 

8  Word cloud 
visualization 

Visualization of a word cloud based 
on categories selected. 

Aditi Mhapsekar 

9  Testing and bug 
fixes 

Testing the system thoroughly after 
implementation to fix any bugs. 

Bharat, Aditi and Himay 

10  Documentation 
and 
infrastructure 
setup of the 
system 

Documentation of the system 
design/infrastructure. 

Himay Jesal Desai, Bharat 
Thatavarti and Aditi 
Mhapsekar. 
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