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Abstract

In this paper, we proposed and evaluated a new algorithm
to automatically cluster Urdu news from different news
agencies. This task is challenging as we do not have language
processing libraries for Urdu language. Our experimental
dataset consists of news from famous Pakistani media houses
including Jang, BBC Urdu, Express, UrduPoint, and Voice of
America Urdu (VOA). The proposed algorithm only uses
headlines to cluster the news. News headline provide a
concise summary of the news which motivates us to use it
instead of using the entire news story. Our experimental
evaluation shows micro and macro averages for precision
0.45 and 0.48 respectively for identifying similar news using
headlines.

Keywords—Urdu News, Clustering, Similar News,
News Aggregation

1. Introduction

Nowadays, most of the media houses publish news online
to their websites and social networking sites to rapidly attract
readers. Majority of the news readers are interested to read
specific type of news according to their own interests. For
example, politicians and businessmen are interested to remain
updated with latest news especially related to politics as an
abrupt change in a political scenario, not only influences the
reputation of country but may also have a drastic impact on
the economy of the country. Moreover, some of the media
houses provide different perspective, biased or unbiased,
based on a same news. Therefore, it may be helpful to read

2. Related Work

. Many clustering techniques are used by various
researchers that use different criteria for clustering of News
articles or reports. In [1] focuses on event centric clustering of

news. They get news reports from different news sources and
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same news from different broadcasting agencies. A news
aggregation tool is required to automatically aggregate news
from various news sources and cluster them for the readers to
read same news from different sources.

Urdu language is spoken by more than 100 million people
all over the world. However, a limited research is conducted to
develop Natural Language Processing (NLP) tools and APIs to
process Urdu text easily. In this paper, we propose and evaluate
a new algorithm to process Urdu news and cluster similar news.
News articles and clustering techniques are widely used over
Internet for various language, however, there is no automated
service that aggregates and clusters the Urdu news from various
Urdu news agencies. Finding similar or related news is
beneficial for reader. As these news come from different news
sources and reader can easily browse through the same news
coming from different sources. Moreover many news agencies
provide different perspective based on the same news. So it is
important for readers to read the same news from different
news agencies.

We have developed a crawler that scraps Urdu news from
various Urdu news broadcasting agencies. We have an online
portal (htt://www.newslink.pk) that aggregates and show the
updated news from various news sources. Now, in this paper
we have presented and evaluated our algorithm to
automatically cluster Urdu news using only headlines. News
headline provide a concise summary of the news which
motivates us to use it instead of using the entire news story.

The rest of this paper is organized as follows. Section 2
provides related work of performing clustering using news.
Section 3 describes our technique for clustering of Urdu news
using headlines. Section 4 provides experimental evaluation
and results. Section 5 concludes the paper and explains our
future work.



cluster them according to events. Their system work in online
incremental environment. They have used RSS feed as a
source of news report and their system clusters news reports
from separate RSS feed. Their results show that their system
gives much better results while using fine grained clustering
technique rather coarse grained technique, which gives poor
performance. They have used modified K. Means clustering
technique for incremental approach of news clustering.

. Another criterion for clustering news is based on
Topic. Shah and Elbahesh [2] discussed their approach for
clustering web based news articles into topic wise categories.
They have pointed out that search engines that search for news
articles have some drawback as these search engines only
search on basis of keywords and ignores the whole content of
a news article. So they focused on applying text mining
techniques and proposed a system that will do clustering of
news articles on basis of their topic. For this purpose they
have used three clustering algorithms on their dataset. K
means, single link clustering algorithm and Hybrid clustering
algorithm. Their results show that Hybrid algorithm
outperforms other two algorithms and gives much better
results than other algorithms.

Some other approaches use WordNet [3] for clustering of
news articles. Similarly event centric clustering is focused on
events mentioned in articles [4]. Word N-grams is also used
for enhancing document clustering by the same researchers
who have used WordNet [S]. Cluster centric approach is also
followed to extract events from online news where already
created clusters are used for extraction purpose [6].

Various news analytical tools use different techniques to
classify news articles. Classification techniques are used by
many researchers. A news headline has positive and negative
effect on its viewers. It also contains emotions. Text of news
headlines makes it positive or negative news. Santos, Ramos
and Marques work on Portuguese News Headlines. They have
classified news headlines as positive, negative and neutral. For
this purpose they have used supervised approach and trained a
classifier. This classifier classifies news headlines in above
three categories. They have used two classification algorithms,
Sequential Minimal Optimization (SMO). It is SVM (Support
Vector Machine Method). Second classifier they used was
Random Forest. These algorithms were used to recognize the
features. The experiments were done on syntactic features
which they explained as argument] verb argument2 relation.
Results of their experiments show that using these relations as
features improves sentiment classification of news headlines
[71.

Bergen and Gilpin also worked on classification of news
article headlines in positive, negative and neutral news. They
tried to uplift positive news headlines so it can positively
affect the readers. Their goal was to develop an algorithm that
distinguishes between positive and negative stories for this
purpose they classify news articles headlines as positive or
negative.

In [8] they have collected data for news articles from RSS
feeds and sources used were Google News, CNN, Fox News,
The New York Times. Bergen and Gilpin used feature
extraction for both positive and negative news and two

different classification algorithms were used: Naive Bayes and
Support Vector Machine also dataset was also divided in two
forms, first in which only headline data was included while
other include headline with text. On both datasets both
classification algorithms were applied. Their results represent
that Naive Bayes classifier is better than Support Vector
Machine. Naive Bayes have accuracy around 70% while
Support Vector Machine accuracy was around 68% [8].

In [9] classification of Thai news was done through
structural features. In this paper news web documents from two
different sources was collected. The main purpose of this paper
was to formulate a simple method that extracts news articles
from web collections. They have explored machine learning
methods which helped in distinguishing article pages from non-
article pages of web collection. After separating article pages
they have compared these articles in fine grained manner so
that they can identify informative structures present in the
articles. In both phases of article extraction from web
documents and extraction of informative structures, they have
used structural features. For classification they have used three
classification algorithms i.e. SVM, Naive Bayes and C4.5.
Their experimental results show that SVM works better than
other two algorithms but the difference was not extraordinary.

Ramdass and Seshasai [10] also worked on classification of
news articles. They have used dataset of news articles from
MIT newspaper The Tech. the Tech archive requires
classification of news articles into sections like News, Sports
and Opinions. So the main objective of their project was to
investigate and implement techniques that classify those
articles into their relevant sections. They have used already
classified documents so they make use of supervised
classification techniques. They have split those documents for
training and testing purpose. For experiments they have used
different natural language feature sets and also some statistical
techniques that used these feature sets. Naive Bayes
classification and Maximum Entropy Classification techniques
were used for the experiments.

Their results show that news articles have two different
directions one is news content and other is opinion content. The
first half of their study which focused at Naive Bayes and
Maximum Entropy classifiers used the content, while the
second half looked at grammatical structure. Results of both
halves proved that Naive Bayes and Maximum Entropy
classifiers outperformed the results of second half.

Apart from classification, text similarity is used in document
clustering. Also techniques are used for clustering of news
articles. Anna Huang in [11] discussed and analyzed clustering
of documents. The author has done comparison of different
measures used to determine similarity of text between different
documents. They have used K means algorithm for clustering
and for results are compiled on seven different text datasets.
Five similarity measures were evaluated by the author.
Similarity measures that the author discussed are: Euclidean
Distance, Cosine Similarity, Metric, Pearson Correlation
Coefficient, Jacard Coefficient. Results of their experiment
represent that among similarity measures Euclidean distance
performs worst while Jacard and Pearson Coefficient perform
better than other similarity measures and produce much better
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clusters.

) Thilagavathi, Anitha, and Nethra also worked on
clustering of documents that is based on sentence similarity.
For clustering of documents they have used fuzzy algorithm
instead of hard clustering. They have mentioned that fuzzy
clustering algorithm is more flexible and it allows a pattern to
belong to the entire produced cluster but the degree of their
membership will be different for every cluster. Fuzzy
clustering algorithm works on Expectation-Maximization
Framework. This framework helps in determining the
probability of membership of a sentence in a cluster. The
authors concluded that FRECCA that is a fuzzy clustering
algorithm can be used for any relational problem of clustering.
Their results show that fuzzy algorithm helps in avoiding the
overlap and gives much better performance [12].

3. Methodology

To achieve our goal of formulating an algorithm for similar
news identification following steps are used:

A. Data Gathering:

We have developed a crawler web crawler which gathers
headlines from different media houses websites. We have
targeted renowned news channels of Pakistan. The crawler is
capable to scrap news headline, news image, news date and
time, and news story. Currently our crawler is scraping news
from the following media houses websites:

e BBC Urdu
ARY News
Nawa eWaqt
Express News
Jang
GEO News
UrduPoint

B. Pre-Processing:

In pre-processing phase we cleaned the news headlines by
removing stop words and identify tokens for each news
headline. Table I shows the pre-processing of few news
headlines. The Table provides news, stop words, and tokens
identified for some sample headlines.

Table I: Pre-processing news headlines to identify tokens by
removing stop words.

Stop Words Tokens

¢ ekl S P
. o . o P
iy [ L T e U Sl e L

LR b O L B

dbf2 : o p UK A

C. News Clustering Algorithm:

We have design an algorithm to identify similar news.
Following are the notations and formulas uses to design the
algorithm:

e ni—newsi

e Nj—NEewsj

o  Sij— similarity score between news i and news j

o tlj - token list of news i

o  tlj—token list of news j

o  st;—size of token list

o Stag— average size of token lists of news i and j

« m;;— count of similar tokens of news i and news j
« t—aconstant threshold value

Where;
Stqug= SUESY 1)
2
S = mij
i @
Stavg

The threshold variable is used by the algorithm to identify
similar news based on matching number of tokens between
given two news headlines. For example, if the calculated
similarity score S;; is greater than or equal to threshold value
then both news headlines will be considered as similar. The
main part of the algorithm is to identify the list of similar news
on a given news headlines. We model this algorithm as a
function named getRelatedNewsList() and explained in
Algorithm 1.

4. Experimental Evaluation

To evaluate results of clustered news we used a dataset
consisting on 500 news headlines. These news headlines are
distributed on the following five categories equally:

e International
e National

e Health

e Business

e  Entertainment

First we run our algorithm on these categories which give
clusters of related news headlines. Now these clusters are
compared with the ground truth.

A. Formatting Ground Truth

To compare results of system generated clusters we have
defined ground truth for each category. Ground truth is devised
manually. We have given each category news headlines to
three persons and ask them to mark related news. Then we have
compared related news marked by all participants and select
those clusters of related news that are common or marked by at
least two participants. In this way we get ground truth of
clusters for each category.
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Algorithm 1: getRelatedNewsList

Input: 71;,news headline which is a souree headline
and we need to identify list of similar news
to this news from our dataset

Result: Algorithm return a list of news similar to

oiven news 7;

1 begin
2 relatedN ewsList +— null
3 t+—05
4 dataset List +— get DatasetList()
5 for j =0 to datasetList.size do
8 n; + datasetList[]]
T Si.j +— getSimilaritySeore(ni, n;)
8 if S;j; >=1t then
] | relatedN ewsList.add(n;)
10 end
11 end
12 return relatedN ewsList
13 end
14 getSimilarityScore (n;.n;)
15 begin
16 tl; = getTokensList(n;)
17 tl; = getTokensList(n;)
18 st; = tl;.8ize
19 sty = tlj.size
20 Si;+0
21 i 0
22 for x =0 to st; do
23 for y =0 to st; do
24 if tI;[z] matches tl;[y] then
25 | g S= A1
26 end
27 end
28 end
20 if m;; > 0 then
30 avg = (st; + st;)/2
31 Sij = maj/avg
32 end
33 return S; ;
34 fend

B. Evaluation Criteria:

After getting ground truth for each category we have evaluated
system generated clusters and computed different evaluation
measures like precision, recall, F measures. A confusion matrix
for category ‘“National” is shown in Table II. Similarly we
computed confusion matrix for each category before computing
the evaluation metrics.

Table II: Confusion Matrix for Category National.

Predicted
UNC CN
UNC TN =91 FP =1
Actual
CN FN=3 TP =5

Following are the symbols used in the equations to
calculate different evaluation metrics:

e TN: True negative are the number of news that

are not included in any cluster by ground truth

and by our system
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e FN: False Negative number of news that our
system did not find any cluster but in ground truth
these news are included in clusters.

e FP: False Positive number of news that our
system includes in cluster but in ground truth
these news are not clustered

e TP: True Positive number of news clustered by
both ground truth and by system.

e NP: News Population is total number of news
headlines in a category.

e TFN: Total False Negative number of news that
our system did not find any cluster but in ground
truth these news are included in clusters.

e TFP: Total False Positive number of news that
our system includes in cluster but in ground truth
these news are not clustered

e TTP: Total True Positive number of news
clustered by both ground truth and by system.

e UNC: Number of news that are not in any cluster

e (CN: Number of news that are part of specific

cluster.

For each category we computed Precision (P), Recall(R) and
F1 Measure (F1) from this confusion matrix using the
following formulas:

TP

P= TP+FP 3)
_rr

R= TP+FN @)
2PR

Fl= == 5

P+R ©)

Overall Macro average Precision (M.), Macro average
Recall (M.r), Macro average F-Measure (M,ri), Micro
average Precision (M), Micro average Recall (M) and
Micro average F1 Measure (M) of all categories are
calculated using the following formulas:

1
Macp — ?=1P(Ci) (6)

Where P(C;) represents the Precision for specific i
category.

(7

Where R(C)) represents the Recall for specific i category.

®)

1
Mycr = n ?=1R(Ci)

1
Mgycpr = n ?=1F1(Ci)



Where F 1(C;) represents the F-Measure for i category.

TTP
M. =—"_
P TTP+TFP

9

TTP

M., =—"1F
IR ™ TTp+TFN

2*¥Micp*Micr
MicFl -

M icp +Micr

C. Results:

(10)

(11)

Table III shows category wise Precision, Recall, and F-
Measure. We also show micro and macro averages for each
of these measures. The highest Precision (0.84) is achieved
in National category, however, the lowest Precision (0.26) is
found in Business category. The micro average for Precision
is obtained is 0.45, however, the macro average for Precision
is obtained 0.48. The result looks far better than a random
probability of (0.2) for Precision. Therefore, the proposed
algorithm is effective to cluster similar news. We show some
sample clusters identified by our proposed algorithm in

Table IV.
Table I1I: Category wise Precision, Recall F-Measure
Category Precision Recall F-Measure
International 0.62 0.5 0.55
National 0.83 0.63 0.71
Health 0.43 0.5 0.46
Business 0.26 0.35 0.3
Entertainment 0.29 0.33 0.31
Micro Average 0.45 0.46 0.46
Macro Average 0.48 0.46 0.47

Table IV: Clustering Results

Sr# Related News Source
i erd b d Dl ML gerg .t VOA
S cr b DA gul ot ke BBC
rbmr Il ML ghlergd Fod i i Expross
7 R )
K hesapfod £ BRC
Cluster2 o
My t—’.l ".‘_.w |_-L|‘|J}' U ) “ BBC
P gf NS VOA
8fpe ad Mo SNE VOA
G 2 lelazion # UnlF L;'UFJ-'I._| i Jang
itar! J
St SR Lliaiap p nlF b o r-_u.-‘E”' I Express
GBI E Lol ‘2% LA 9_1, v (-? UrduPoint
ClaapiBa b b cils BBC
Clusterd SRtblF gy |p’LEU.u L e NawacWagqt
Flak |Lh’ ,- |L-._.'4 BBC
7 2-?3..1»b el = BBEC
Clusters _.L* ULE.:L e e BBRC
,czea.m’whzb L BBC
foga el el oy BBC
i 7 o]
KN 53 153.1J ._,»fur«LK s."_':u";.L.a-ﬂ.:..'A." Jang
' .
AT, |"! ﬁv',f' b 'J’*’ S il UrduPoint
Clustert ,P&'H/c'_-*vL".J L, '|VHL N_f:).;.7'-'.~.~"nr-"= Jang
cduddegd Je Wi L gl Bt VoA
Sl S el W Nl St QEO
S# ;:.-kﬁ.*.‘_};xp{-‘c,zr'&i By '!~-"_1..I.¥5 L;d;ln-JL‘“l ok Expross
ClusterT -
NGO »‘;LU Shrzab GEO
S ok ials, éwu._ ’n“u"-'-ie'.;z.-ﬁ UrduPoint
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5. Conclusion and Future Work

Urdu language readers are presented all over the world.
One of the popular things for these readers is to read Urdu
news from the Internet. In this paper, we presented and
evaluated an algorithm to automatically cluster similar news
from various Urdu news media houses. Our experimental
evaluation shows an average micro average for Precision
measure is 0.45 and the macro average for Precision is 0.48.
We believe that the work will help us to provide a tool for
Urdu news readers to read same news from different
broadcasting services to understand different perspective on
the same news.

Currently, we are integrating this work with our on line
portal (newslink.pk). We are also looking to improve the
processing time of the algorithm by using Apache Hadoop.
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