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ABSTRACT

Sentiment Analysis (SA) is an exciting research area in Urdu text classification tasks. Due to its complicated
morphology, sentiment analysis in Urdu poses various challenges. The lexicon-based technique is the preferred
approach for Urdu sentiment analysis for its high accuracy rate. This approach requires a comprehensive manual list of
positive and negative words. Sentiment classification can be effectively achieved using morphology-driven methods. For
this purpose, an effective Urdu sentiment analyser employing morphological rules for performing Urdu sentiment
analysis is proposed. The application of the rules depends on the input words' lexical category and prefixes. Sentiment
classification rules are proposed based on the prefixes attached to negative sentiment carrier words. A thorough
evaluation with reasonable Urdu text document/dataset size is performed. The empirical assessment proved that the
proposed rule-based method achieved satisfactory precision, recall, and accuracy.
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INTRODUCTION
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Over the last decade, websites have adapted to the
changing needs of their users by making their content
more accessible and inclusive. By expanding their content
to include marginalized languages like Urdu, websites can
reach a wider audience and create a more diverse online
community. This shift from monolingual to multilingual
content has enriched the user experience and helped
bridge linguistic and cultural gaps. Urdu is widely spoken
in the Indo-Aryan region, and about 170.2 million people
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use the Urdu language for communication purposes [1].
Urdu is the official language of Pakistan and India's
second language used by millions of people worldwide for
communicating.

Sentiment Analysis (SA) is recognizing how emotions
are written in the text and whether the utterances give a
negative (undesirable) or positive (desirable) opinion on
the topic. Therefore, sentiment analysis involves
identifying emotional expressions, the polarities and
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strengths of expressions, and their relationships to topics
[2]. There are several approaches to sentiment analysis:
lexicon-based, machine learning (ML), and deep learning
(DL). Lexicon-based methods make use of a word list and
associated word sentiment. This method may be either
corpus-based, dictionary-based, or manual. The
sentiment score is calculated by taking the summation of
the polarity of lexicons in the text if found in the dictionary
[3]. A corpus of a list of words with specified polarities and
an algorithm are required [4]. ML methods depend upon
supervised classification approaches to detect and frame
sentiment as positive or negative. However, this approach
requires labelled data to train classifiers. Several
probabilistic, linear, decision-tree, rule-based, and
unsupervised methods can be used for SA.

The legitimacy of the opinions is critical to ensure
they are offered from a reliable source. Verification of the
opinion holder is another issue, whether they are experts
in that field. It is essential to consider the opinion of the
appropriate person in the field. There is no standard
metric available that can measure the expertise of the
opinion holder, but by accessing the profile of the opinion
holder, the expertise can be somehow verified. Typically,
the opinions are on specific topics and issues. The
developed techniques are usually domain-dependent.
The sentiments in one domain may appear positive, but
the same may seem negative in another domain. Opinion
Mining is also complicated because people express
themselves in other languages according to their style. In
the case of Urdu, some people prefer to use Roman Urdu
when providing opinions. Determining an opinion as
positive or negative is another issue. There may be words
in the opinion that can be used both in a negative and
positive sense (i.e. context-dependent words). In
linguistics, intensifiers are a lexical category of modifiers
that adds an expressive context to the modifier word but
do not contribute to the part-speech meaning of the
phrase.

Urdu is a widely used language that has yet to
receive much attention from the computational linguistics
field. Compared to popular English literature centered on
adjectival, Urdu literature differs in syntactic, orthographic,
and morphological features. Authors [5] claim that new
and updated techniques for sentiment analysis should be
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used. Urdu also has syntax like Hindi but a script
dissimilar to Hindi and phonology [6].

To overcome the obstacles in SA, especially in the
context of the Urdu language, an approach is proposed
based on morphologically motivated rule creation. The
proposed approach introduces morphological-based
prefix-checking rules for sentiment analysis. This
technique involves the identification of negative words
through their prefixes. Positive words are those whose
prefixes do not match the prefix list, while negative words
are those matched with the prefix list. Negative and
positive words Intensifiers are used to increase the
strength of the sentiment expressed in the words. The
study's primary contribution is to lay the groundwork for
the design of algorithms that utilize word structures to
create sentiment analysis rules. The following are the
specific contributions of this work.
= Preprocessing of data Set includes data cleaning and

tagging data with Parts of Speech.
= Creation of morphological rules for identifying
negative words in the sentence.

Application of morphological rules for Urdu text on

dataset.

= Evaluation using accuracy, precision, recall, and F1
Score.

LITERATURE REVIEW

This section discusses Urdu loan words with negative
opinions and datasets and presents the work on text
sentiment analysis techniques employed for Urdu in
literature.

Root words are those free words that have meaning
even when used alone. An inflected/derivative word is
formed when affixes are attached to the root word. Such
as 'L 'is an inflected form of the word ' _sa".

Urdu and are both Indo-Aryan languages; however,
Urdu is written in Arabic script, and Hindi is written in
Devanagari[7]. Urdu vocabulary has its linguistic roots in
Sanskrit and for over 75% of and nearly 99% of Urdu verb
structure. Hindi adjectives that have the prefix "' may
represent negative words such as zUland 3¢5 In
Sanskrit, ¢! prefix represents negating words that begin
with a vowel. In Urdu, it forms words like 2 3; &) and (s 5!
that carries the negative sentiments. Other negative
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prefixes in Urdu that are borrowed from Sanskrit are ¢
[ni], _[nir], and u<nish].

Similarly, there are prefixes, such as 'Y, when
attached to a word, which make the antonym form of the
word. E.g. '»\s.' (Parwah (care)) becomes 'ls¥' (la
Parwah, careless).

Morphology and the lexicon connect other linguistic
modules like syntax, semantics, and phonology, explained
Katamba and Stonham|[8]

Mukund and Srihari created an Urdu corpus titled 13
with a semantic role by applying cross-lingual projection
[9]. Humayoun et al. have created another corpus-based
Urdu vocabulary [10]. Syed et al. create a sentiment-
annotated lexicon [11]. Different researchers created rule-
based sentiment classifiers using Urdu lexicons
representing their carrier sentiments. Muaz et al. created
the POS-tagged corpus [12].

Researchers have shown interest in rule-based
sentiment classifiers that utilize sentiment carrier words.
SentiUnit, the sentiment carrier expression, is extracted
and categorized based on intensity and orientation. Syed
et al. created an Urdu sentiment-annotated lexicon with
this lexicon score [13]; in a separate study, they tested
their model with two corpora of reviews, one in the area of
movies and one in the domain of electronics, and reached
74% accuracy. In another effort by Syed et al., targets are
coupled with SentiUnits to improve performance by up to
82.5 percent accuracy. In this context, the noun phrases
about which the opinions are formed are called
targets[14]. Daud et al. extracted adjectives and
compared them to an opinion word lexicon created by
hand to determine the polarity of opinions. In their
method, 21.1 percent of opinions are classified incorrectly
[15].

Reman et al.[16]introduced a framework for
sentiment analysis in Urdu comments. The lexicon-based
architecture assigns polarity to the tokens produced by
Urdu sentences. The lexicon has 7335 items, 2607 of
which are harmful and 4728 of which are positive. The
overall polarity of a sentence is the total weight of all the
words in the sentence. Experimentation using a data set
comprising 124 Urdu comments from various Urdu
websites is carried out to assess the performance of the
suggested framework. The architecture has a 66 percent
total efficiency.
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For Urdu sentiment analysis, a lexicon-based
technique is utilized by Mukhtar et al. [17]. Aside from the
standard technique of having negations, adjectives, and
nouns, authors also incorporated context-dependent
items, intensifiers, and verbs in the lexicon. They also
experimented with supervised methods to classify Urdu
text[18] Asghar et al. [19] calculated sentiment scores of
Urdu language lexicons by translating them into English
and acquired their sentiment score. The authors also
considered modifiers for sentiment classification.

A hybrid sentiment analysis model is proposed[20]
that uses dependency-based grammatical rules with deep
learning(DL) models to identify sentence polarity. The
performance of the deep learning model is improved
when applied along with grammatical rules.

In a study [21], the authors use traditional machine-
learning approaches to classify proverbs and idioms and
leverage linguistic aspects of the Urdu language for
sentence-level sentiment analysis. They stated that the
J48 classifier exhibits superior performance in sentiment
classification, with 90% accuracy and an F-measure of
88%.

Lexicon-based sentiment classifiers outperformed the
machine learning methods[21]. As the Urdu language has
an extensive vocabulary, building sentiment lexicons for it
is a laborious task. Therefore, there is a pressing need to
find a more efficient way that requires fewer resources to
perform sentiment analysis on Urdu text. This study
proposes a rule-based sentiment classification method
that uses prefixes to classify sentiments. The goal is to
assist in making a sentiment analysis process for the
Urdu language. Efficient sentiment analysis for Urdu text
is challenging due to its vast vocabulary. To simplify this
task, a rule-based method that utilizes prefixes for
sentiment classification has been proposed in this study.

RESEARCH METHODOLOGY

Urdu contains loan words from various languages,
including Arabic, Persian, Hindi, and Turkish. In the Urdu
language, the words that start with “Alif (<!))", “An (J))",
‘bay ()", “Noon ()”, “Nar ( _9)|", “Kaaf (<), and “Bin
(¢») borrowed from the Hindi language have adverse
meaning. In this study, these prefixes are exploited to
prepare rules for identifying negative words in the
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sentence. A prefix list of these characters is prepared to
identify negative words. Rules related to the prefixes are
given in Table 1.

Table 1. Examples of Prefixes and their Related Rules

Letter Words Sentences
(Goa) | () (=)
Rule 1: If the word starts with (“=") THEN the word is
Negative.
, 530 Sas ik (S oS
<kas £ D50 S A = IS @
e o Sl
= oz -t s gl S i el Lo
BE g s S Gl (S UsE) Sea
Rule 2: If a word starts with (“¢’) then the word is a Negative
word.
Lsa o= e (55 Sl (S LIS (i) LSS
. - LS e s 3 5e el i Lha L
o o
=
J“)AL! S‘J J“)AL\ u_,S
Rule 3: If a word starts with (“ 1) then the word is a Negative
word.
ul o Al S eplanld
| . i o . -
€l Sl gl SV ilee S sl
-OX
Rule 4: If a word starts with (“<") then the word is a
Negative word.
95@43‘;:'%) e el
B S e il Lo gee S (g ) she
-OX
o S U ol S e e
Rule 5: If a word starts with (“w?") then the word is a
Negative word.
=k —om e O 200 Olepe 2
5 ) ey sl Ly el S (S
ol o U b 0 150 WS L LS S oS S
=

Figure 1 describes the steps proposed for sentiment
analysis using the flow model. In the first step, the dataset
is preprocessed. Stopwords, numbers, and punctuation
marks are removed. The cleaned data is tagged with
Parts of Speech information.
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Figure 1. Morphological rule-based Urdu Architecture

Preprocessed and tagged data is assessed for its
lexical category. If the word is a noun/pronoun, it is
declared neutral and filtered from being further processed.
In other cases, Prefixes are extracted from remaining
words and compared with characters in the prefix list. The
words contain the same prefixes as in the prefix list for
negative words and are identified as negative; otherwise,
the word is declared positive. Algorithm 1 describes a
comprehensive set of procedures for performing
sentiment analysis on a text. The final step involves
computing the total count of positive, negative, and
neutral words within a given sentence. The sentence's
sentiment is determined by considering the predominant
sentiment in the sentence. A sentence is considered to
have a positive sentiment if its word count is mostly
composed of positive words. On the other hand, it would
be categorized as having a negative sentiment if the
majority of the words in it are negative. The sentence can
be categorized as neutral when the sentiments are evenly
distributed.
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| Algorithm-I:
Input: POS tagged Sentence S
Output: S with Polarity associated

1. Foreachwordwin$S
If wis a Noun/Pronoun, then.

Mark it as Neutral
NU++
Else p=Get_Prefix(w)
If Found (p, prefix_list) then
Mark it as Negative
NG++
Else
Mark it as a Positive
PV++

2. If NU> NG and NU> PV then
S is Neutral

Else IF NG>NU and NU> PV then
S is Negative
Else
S is Positive
3. End For

RESULTS AND DISCUSSION

This section describes the dataset and experimental
results of the proposed methodology on the selected
dataset. Python version 3.12 is used to implement the
methodology in the Spyder notebook. Stanza [22] is used
to tag the data with parts of speech.

Data Set: This study used a dataset comprised of 3047
sentences in CSV format. Data is collected from different
genres like current affairs news, blogs, sports news,
analysis, and social websites.

Evaluation Measures: To prove the effectiveness of the
proposed methodology, accuracy, F-1 measure,
precision, recall, and AUC are used as the evaluation
metrics.

Results: Preprocessing is performed before the
application of rules. It reduces the data size to be
analyzed substantially after removing the stop words.
Reduction in the size of data accelerates the analysis
process.
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Figure 2. Data Statistics After Preprocessing

The experiment’s outcome was recorded as a confusion
matrix (Figure 2) and an accuracy graph (Figure 3). It can
be observed that the model classified the negative and
positive sentences of the dataset. Models successfully
classified correctly more positive instances than negative
instances. The low true negative rate is due to the
identification of negative words solely based on prefixes.
Figure 5 demonstrates the effectiveness of the proposed
methodology by achieving significant accuracy and an F-1
score.

TARGET
Neg Pos
OUTPUT
60 29
Neg 30.000% 14.500%
40 71
Pos 20.000% 35.500%

Figure 3. Confusion Matrix
The proposed model attained an excellent AUC score that

represents that the model can classify negative and
positive sentences effectively.
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Figure 4: ROC Achieved by Proposed Model

This study aimed to develop a framework to identify
negative words and categorize sentences into positive or
negative classes. To achieve this, the study utilized
prefixes on loan words that express negative opinions.
The model correctly predicted the polarity of the
sentences that fulfilled the criteria, as shown in Table 2.

Table 2: Qualitative Analysis of Model’s Performance

Letter | Word | Sentences | Actual | Predicted | Letter

ol ‘,3453 ad

S 4 ok

ux =05 | Neg Neg |

) ad s
o

) Y

oS e silaa
Yz
: S o ple
T Ssa=
S oy
(P oS )

Neg Neg =

Sl LaS
Sl S 8 | Neg
= JYe o3

Neg O

However, as we have only used a limited dataset,
further experimentation with more data is necessary to
establish a strong foundation. As w As Urdu contains loan
words from Persian and Arabic, it is crucial to explore
comparable patterns in these language words. We did not
cover negation in this study, but it is essential as it can
change the meaning of a sentence.
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CONCLUSION

This study presents an investigation of a
morphological rule-based technique for sentiment
analysis (SA) in Urdu text. The proposed method uses
morphological rules based on lexical categories and
prefixes for binary classification (Positive, Negative).
Words other than nouns/pronouns are considered for the
sentiment evaluation through prefixes. The rule-based
sentiment classification approach has proven to be more
effective for languages with complex morphology like
Urdu, and it provides a better approach for extracting
sentiments in the Urdu language according to grammar
and linguistics. Through experiments, it has been shown
that this approach has better performance for sentiment
analysis for Urdu text.

Additional research is required to identify comparable
patterns that can decrease the reliance on manual lexicon
formation. To calculate the sentiment of a sentence, the
technique can be enhanced by factoring in sentiment
scores that include intensifiers and negation.
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