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    Sentiment analysis in Roman Urdu is increasingly crucial for enhancing 

consumer decision-making in diverse product domains. This paper addresses the challenge 

of extracting sentiment from product reviews written in Roman Urdu, leveraging Context-

Free Grammar (CFG) to classify reviews into positive, negative, or neutral sentiments. Our 

study utilizes a dataset of online product reviews sourced from e-commerce platforms, 

focusing on the automation of sentiment classification. We propose a comprehensive 

methodology for sentiment extremity classification, demonstrating promising results 

through sentence-level analysis. This research contributes to advancing sentiment analysis 

in NLP, particularly in under-resourced languages like Roman Urdu, highlighting both 

methodological innovations and practical implications for e-commerce and beyond. Future 

work aims to further refine our approach and explore additional nuances in sentiment 

analysis for enhanced decision support. 
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1. Introduction 

Sentiment analysis can be defined as the process of determining the attitudes or feelings of 

consumers, potential customers, or target audiences towards products or services. It is also 

called also known as opinion mining. The output can be classified as positive, negative, or 

neutral, and in some studies, it extends to other sentiments such as tension, depression, 

anger, vigor, fatigue, and confusion [2]. Sentiment analysis is a crucial tool for quickly 

connecting with consumer opinions. It is not a standalone topic but intersects with natural 

language processing (NLP), computational linguistics, and text analytics. However, NLP 

for the Urdu language is still in its infancy [8]. This research focuses on sentiment analysis 

of product reviews written in Roman Urdu. For a comprehensive taxonomy of sentiment 

analysis, interested readers are referred to [2]. 

Social media is a vast reservoir of data, with millions of people interacting daily and sharing 

their opinions, suggestions, critiques, appraisals, and inquiries about products and services 
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[4, 5]. These data are invaluable for producers, as transforming this raw information into 

actionable insights can help them design and create products that meet consumer demands. 

Sentiment analysis plays a key role in this transformation, especially for product reviews. 

Analyzing customer reviews is essential for business success, as highlighted by [1]. 

Sentiment analysis significantly impacts the efficiency of e-commerce businesses. This 

research performs sentiment analysis on product reviews available in Roman Urdu. 

Typically, users provide reviews in English or Roman Urdu [6]. Given that Urdu is the 

native language of a large population, many users prefer to provide feedback in Roman 

Urdu due to the inconvenience of switc\hing keyboards and unfamiliarity with the Urdu 

script. This trend has led to the emergence of Roman Urdu as a significant medium of 

communication [7]. 

We explore the convenience of analyzing customer feedback sentiments—whether 

positive, negative, or neutral—in both Urdu and Roman Urdu. This paper also addresses 

the challenges posed by non-standard grammar and spelling, especially in Roman Urdu 

feedback. 

The rest of the paper is organized as follows. The next section will present the literature 

review, followed by a discussion on the methodology adopted for this research. We then 

present case studies to highlight the efficacy of the proposed approach and conclude with 

a discussion on future work. 

Contributions to the Literature 

This paper contributes to the literature in several ways: 

Focus on Roman Urdu: While extensive research exists on sentiment analysis in English, 

work on Roman Urdu is limited. This paper addresses this gap by focusing on sentiment 

analysis of product reviews in Roman Urdu. 

Context-Free Grammar (CFG) Approach: Unlike most studies that employ machine 

learning techniques, this research utilizes a CFG-based approach for sentiment analysis in 

Roman Urdu. This novel approach is significant as it explores the syntactic structure of the 

language. 

Handling Non-Standard Grammar and Spelling: The paper addresses the challenges of 

non-standard grammar and spelling in user-generated content, specifically in Roman Urdu. 

This is crucial for improving the accuracy and reliability of sentiment analysis in this 

context. 
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2. Literature Review 

There has been extensive literature available on sentiment analysis in English language. 

For instance, [1] has performed text-based sentiment analysis. Most of the work on 

sentiment analysis can be divided as conventional and machine learning approaches. We 

will discuss sentiment analysis approaches in general. The next few paragraphs also present 

work on sentiment analysis in Urdu. 

[1] have performed sentiment analysis using context free grammar. A CFG is a four-tuple 

comprising non-terminals, terminals, starting symbol and productions. The CFG is used by 

the authors to validate the proper formation of sentences. Then, emotions are classified as 

positive, negative or neutral. In another work, [2] have shown that support vector machines 

provide good accuracy for the sentiment analysis task. [3] performed sentiment analysis of 

tweets using a psychometric instrument. It is found that various socio-political events have 

a great impact on the mood of the public. In [5], deep learning based approaches have been 

advocated and an long short term memory model (LSTM) have been proposed for 

sentiment analysis on Roman Urdu. According to authors, they have achieved an accuracy 

of 95% for sentiment analysis. 

Most of the sentiment analysis are performed on textual data. However, in a good number 

of studies videos and images have been analyzed to classify the sentiments such as in [5].  

In a number of studies, Roman Urdu text’s sentiment has been analyzed. In [6], Roman 

Urdu text were analyzed for various e-commerce shopping stores. Reviews are represented 

as vector space models. Then SVM were used to classify them. A survey on sentiment 

analysis approaches for Roman Urdu has been provided in [7]. A systematic literature 

review on sentiment analysis for Urdu text in general has been performed in [8]. The 

authors have gathered data about datasets, approaches, features used for sentiment analysis 

in Urdu language. In [9], the authors have analyzed sentiments of Pakistan Super League 

(PSL) anthems using Rapid Miner tool. Various machine learning algorithms were used 

such as Naïve Bayes, Gradient Boost Tree, Support Vector Machine, KNearest Neighbors, 

and Artificial Neural Network. A hybrid approach has been presented in [10] for sentiment 

analysis. A CNN and LSTM based architecture for Roman Urdu has been presented in 

[11]. In [13], sentiment analysis of Indo-Pak songs were performed using machine learning 

over a curated dataset. Hotel reviews in Roman Urdu were analyzed and sentiment analysis 

is performed in [14]. Opinion mining over Roman Urdu has been performed in [15]. A 

comprehensive study on approaches for sentiment analysis for Urdu has been presented in 

[12]. 

Based on the extensive literature review, we concluded that word on sentiment analysis for 

Roman Urdu text is under investigation. There are researches based on machine learning, 

however, CFG based approaches not considered. This paper employs a CFG based 

approach to sentiment analysis. 
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3. Methodology 

In order to carry out sentiment analysis of Roman Urdu, a systematic approach has been 

followed. The various steps that are followed are: data collection, preprocessing, feature 

selection and classification. 

 

Introduction to Roman Urdu 

Before discussing the proposed methodology, we first provide an introduction to the 

language under examination. Urdu is one of the widely used language of the world spoken 

in Pakistan, India, Bangladesh and various parts of the world. Roman Urdu is also a popular 

script which can be easily written and understood by Urdu speaking people. The 

approaches that have been used to perform sentiment analysis are primarily machine 

learning or lexicon based approaches [5]. 

 

Now, we will discuss the proposed methodology. Figure 1 shows the proposed 

methodology. 

 

 

 
 

Figure 1: Proposed methodology 

 

Data Collection 

 

The first stage is to collect the customer feedback data more and more. So first we collect 

customer review and feedback from e-commerce websites on a given product. For this 

purpose, web scrapping has been performed. Then, we have to segregate the reviews and 

feedback in table based on the nature of feedback. We will filter the positive, negative and 

Preprocessing

Feature selection

Classification

Data collection
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neutral reviews separately. 

 

Preprocessing 

In this stage, we eliminated all the unwanted words and phrases which will possibly make 

the algorithm complicated. So, the outliers were removed. This is followed by 

normalization of the dataset. We removed special characters such as commas, full stop, 

color, preposition or any other special character which is unnecessary. This will make the 

string less sophisticated. 

 

Feature Selection 

The term feature selection refers to identify the true nature of the phrase. Some phrases can 

be written like this that the system can consider them negative regardless of being 

affirmative. For Example: “Mobile bura nhi hai”, In this example the system can pick the 

word “Bura” and consider this as a negative nature of sentiment but the phrase “Nhi hai” 

oppose the negativity. So the process of eliminating this confusion is called Feature 

Selection. 

 

Classification 

In order to perform classification, we used context free grammar (CFG). The CFG extracts 

text from the sources. The algorithm works at the sentence level and intended to isolate the 

tag citations. It begins with analyzing that textual citations are surrounded around years. It 

also finds each sentence for an author year token. Had it found such a token, the next 

process is then to extract whether it creates part of a citation or not. For the former case, it 

obtains the author names that accompany it. 

 

Dataset details 

Figure 2 shows the dataset details. The data was captured using web-scrapping and it 

comprises following fields: 

 

 Product Id: The id of the product 

 Customer Name: The name of the customer 

 Date: The data in which review was recorded 

 Rating: The rating for the product 

 Spam/ Not: If the product is spam or not 

 Reviews: The actual review about the product 

 Sentiment: The actual sentiment about the product 

 Features: The features of the product/ review 
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Figure 2: Dataset details 

 

   

Implementation details 

The proposed approach has been implemented in python using the NLTK library. Figure 3 

shows a snapshot of the implementation. 
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Figure 3: Implementation details 

 

4. Results 

 

In order to understand the proposed methodology and its effectiveness, we will show few 

examples in this section. 

 

Sentence 1: Ye Mobile bht acha hai  

 

Parsing 

 

The CFG will parse this sentence as shown in Figure 7. 
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Figure 4: Parsing of the sentence 

  

Assigning Polarity 

 

We will calculate now the sentiment of the sentence. We can consider the most 

positive word as the root. Now according to our scale (0 - 1), 0 for the most negative 

number and 1 for the positive number. So now we give some values for the scale 

given above to our sentences as shown in Table 1. 

 

Table 1: Assigning polarity to words 

 

Ye 0.5 

Mobile 0.5 

Bht 0.4 

Acha 0.8 

Hai 0.5 

 

Sentiment analysis 

 

Now the highest positive or the most negative value will consider as governor and other 

are its subordinates   

So “ACHA” is governor and other are its subordinates. According to our values, the 

sentiment is calculated as follows, as show in Figure 5. 

 

 

 

 

acha

hai bohat

mobile

ye
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if (Sgovernor>=0.55 and Sdependent>=0.4) 

{ 

if (Sgovernor<=Sdependent ) 

{ 

Stag = Sgovernor+Sdependent 

} else { 

Stag = (Sgovernor + Sgovernor*Sdependent) * 0.5 

} 

} 

if (Sgovernor>=0.55 and Sdependent<=0.4) 

{ 

Stag=(Sgovernor – Sgovernor*Sdepdent)*0.5 

} 

 

if (Sgovernor<=0.55 and Sdependent>=0.4) 

{ 

Stag=(Sgovernor – Sgovernor*Sdepdent)*0.5 

} 

if (Sgovernor<=0.55 and Sdependent<=0.4) 

{ 

if (Sgovernor >= Sdependent) { 

 Stag = Sgovernor + Sdependent 

} 

else{ 

 Stag = [1-(Sgovernor – Sgovernor * Sdepdenent)] * 0.5 

} 

} 

 

 

Figure 5: Algorithm for the implementation 

 

(achag 0.8) (bhts 0.4) =
0.8+0.4

2
× 5 = 3 is the answer 

 

Table 3: Thresholds for sentiment analysis 

 

Scores Conclusion 

0<=Sreview<2 Sad and unsatisfied 

2<=Sreview<3 Indifferent, happy to use with sacrifices 

3<=Sreivew<=5 Happy and satisfied 

 

 

So according to Table 3, if the value is greater than 3 the sentence is negative. 

 

Sentence 2: Game Acha hai Lekin Ads ziada hain. 
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Parsing 

 

As the first step, we will first parse the sentence as shown in Figure 6. 

 

 
 

 

Figure 6: Parsing of the sentence 

 

 

Assigning polarity to words 

 

In the next step, polarity is assigned to each word as shown in Table 2. 

 

 

Table 2: Polarity of words 

 

Game 0.5 

Acha 0.8 

Hai 0.5 

Lekin 0.6 

Ads 0.3 

Ziada 0.4 

Hain 0.5 

 

 

 

 

acha

hai lekin ads

ziada

hain

game
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Sentiment analysis 

 

According to the formula, we will pick the most positive word as the governor and the 

highest negative value will be also considered as governor, 

 

Case: A 

 

(achag 0.8) (games 0.5)=
0.8+0.5

2
× 5 

=3.25 

Case B 

 

(Ads 0.3) (Ziadas 0.4) 

 

Now according to the formula if the value of governor 

= (0.3 − 0.3 𝑥 0.5)x5 
 

=   
0.75+3.25

2
 

= 2  

 

So, the conclusion of the above sentence is “Happy to use with Sacrifice”. 

 

 

5. Conclusion 

This paper introduces a Context-Free Grammar (CFG) based approach to sentiment 

analysis for product reviews in Roman Urdu. The approach is demonstrated through two 

examples where the sentiments of several sentences were analyzed. The results indicate a 

good level of accuracy from the sentiment analysis algorithm. However, there are several 

limitations associated with the proposed approach, primarily stemming from the quality of 

Urdu Roman language or typographical errors which may lead to inaccuracies. 

Moving forward, this model holds potential not only to assess product satisfaction locally 

but also to compare satisfaction scores across similar products in the global market. Such 

insights could potentially drive societal transformations in consumer behavior and product 

development strategies. Future enhancements to the model could include the ability to 

distinguish between positive and negative product features, providing valuable feedback to 

designers and marketers. 

In summary, while this paper makes strides in applying CFG to sentiment analysis in 

Roman Urdu, there is room for improvement and further refinement of the approach to 

achieve greater accuracy and applicability in real-world scenarios. 

Sentiment analysis has a great deal of significance specifically with the rise of big data and 
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explosive growth of user generated content on social media, mobile platforms etc. Massive 

amount of text in Roman Urdu are collected daily from social media that demands analysis. 

The use of the techniques proposed in this research can bring a number of societal 

transformations. It can be used for public opinion mining by the government, businesses 

can use the approach for understanding customer feedback, social stability can be ensured 

by law enforcement agencies.  
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