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Abstract :  Idioms are phrases that have a figurative or non-literal meaning that cannot be easily understood based on the literal 

definitions of the words in the phrase. The figurative meanings of idioms are often culturally specific and can be difficult for non-

native speakers of a language to understand. Additionally, some idiomatic expressions have multiple meanings, which can add to 

the difficulty of interpreting their intended meaning in a particular context. Finding the meanings of idioms can be challenging for 

both humans and machines. Natural language processing techniques, such as distributional semantics and machine learning 

algorithms, have been developed to help overcome the challenges of identifying the meanings of idiomatic expressions. 

I. INTRODUCTION 

 Idioms are expressions that have a figurative meaning that is different from their literal meaning. They are often used in everyday 

conversation, literature, and other forms of communication. For example, the idiom "break a leg" is often used to wish someone 

good luck, but its literal meaning is quite different. Idioms are an important aspect of language, but they can be difficult for non-

native speakers and language learners to understand. Natural Language Processing (NLP) is a branch of artificial intelligence that 

focuses on the interaction between computers and human language. It enables computers to analyze, understand, and generate 

natural language, which includes idioms. With the help of NLP, it is possible to automatically identify the figurative meanings of 

idioms and to make sense of them in context. 

 

II. LITERATURE SURVEY 

 

[1] In the paper "Understanding Idioms in Context with Word Embeddings" by M. D. Riedel and E.Grefenstette is a research 

paper that proposes a method for identifying the figurative meaning of idioms using word embeddings. The authors note that 

idioms are challenging for NLP systems to interpret because their meanings are often not directly related to the meanings of 

their constituent words. The proposed method uses word embeddings, which are vector representations of words that capture 

their semantic and syntactic properties, to represent the words in an idiom. The authors then use a machine learning approach 

to learn a mapping between the vector representation of the idiom and its figurative meaning. The training data for this approach 

consists of a large dataset of English idioms with their figurative meanings. To evaluate their approach, the authors conduct 

experiments on a dataset of English idioms. They compare the performance of their method to several baseline methods, 

including a method that uses only the literal meanings of the constituent words and a method that uses a rule-based approach 

to identify the figurative meaning of an idiom. The results of the experiments show that their method outperforms the baseline 

methods and achieves high accuracy in identifying the figurative meaning of idioms. Overall, the paper demonstrates the 

effectiveness of using word embeddings to identify the figurative meaning of idioms. The approach is language-independent 

and can be applied to other languages with the appropriate training data. The method has potential applications in natural 

language processing, machine translation, and language learning. 

 

 

[2] "Idiom Recognition through Distributional Semantics: A Case Study on Arabic" by M. Al-Sabbagh and K. Shaalan is a 

research paper that presents an approach for recognizing idiomatic expressions in Arabic using distributional semantics. The 

authors note that idiomatic expressions are challenging for NLP systems to identify because they have non-compositional 

meanings and their meaning cannot be inferred from the meanings of their constituent words. The proposed approach uses 

distributional semantics, which is a method for representing the meaning of words based on their distribution in a corpus, to 
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represent the words in an idiom. The authors use a machine learning approach to learn a mapping between the distributional 

representation of the idiom and its figurative meaning. The training data for this approach consists of a dataset of Arabic idioms 

with their figurative meanings. To evaluate their approach, the authors conduct experiments on a dataset of Arabic idioms. 

They compare the performance of their method to several baseline methods, including a method that uses only the literal 

meanings of the constituent words and a method that uses a rule-based approach to identify the figurative meaning of an idiom. 

The results of the experiments show that their method outperforms the baseline methods and achieves high accuracy in 

identifying the figurative meaning of idioms. The authors also conduct a qualitative analysis of their approach and show that 

it is capable of identifying idioms that have different word orders and different syntactic structures. This is important because 

Arabic has a more flexible word order and a more complex syntax compared to English. Overall, the paper demonstrates the 

effectiveness of using distributional semantics to recognize idiomatic expressions in Arabic. The approach can be extended to 

other languages with the appropriate training data and has potential applications in natural language processing, machine 

translation, and language learning. 

 

 

[3] "Learning Idioms through Paraphrasing" by V. Punyakanok, D. Roth, and W. Yih is a research paper that proposes a technique 

for learning the figurative meaning of idioms through paraphrasing. The authors note that idioms are difficult to understand 

because their meanings are often not directly related to the meanings of their constituent words. The proposed technique 

involves generating paraphrases of an idiom using a machine learning approach. The machine learning approach is trained on 

a large dataset of sentences that contain the idiom, as well as their corresponding paraphrases. The authors use a combination 

of syntactic and semantic features to train the machine learning model to generate paraphrases that preserve the meaning of 

the original sentence. To evaluate their approach, the authors conduct experiments on a dataset of English idioms. They 

compare the performance of their method to several baseline methods, including a method that uses only the literal meanings 

of the constituent words and a method that uses a rule-based approach to identify the figurative meaning of an idiom. The 

results of the experiments show that their method outperforms the baseline methods and achieves high accuracy in identifying 

the figurative meaning of idioms. The authors also conduct a qualitative analysis of their approach and show that it is capable 

of generating paraphrases that capture the figurative meaning of idioms. They note that their approach is particularly effect ive 

for idioms that have a compositional structure, where the meaning of the idiom can be inferred from the meanings of its 

constituent words. Overall, the paper demonstrates the effectiveness of learning the figurative meaning of idioms through 

paraphrasing. The approach can be applied to other languages with the appropriate training data and has potential applications 

in natural language processing, machine translation, and language learning. 

 

 

[4] "Idiom Detection in Context: A Deep Learning Approach" by J. Ma, H. Zhao, Y. Zhao, and L. Zhang is a research paper that 

presents a deep learning approach for detecting idiomatic expressions in context. The authors note that detecting idiomatic 

expressions in context is a challenging task because the meaning of an idiom can vary depending on the surrounding words 

and the context in which it is used. The proposed approach uses a deep neural network to model the context of an idiom and 

predict whether the phrase is idiomatic or not. The neural network is trained on a dataset of Chinese idioms with their 

corresponding contexts. The authors use a combination of word embeddings and character embeddings to represent the input 

words, and employ a convolutional neural network and a long short-term memory network to capture the context information. 

To evaluate their approach, the authors conduct experiments on a dataset of Chinese idioms. They compare the performance 

of their method to several baseline methods, including a method that uses only the literal meanings of the constituent words 

and a method that uses a rule-based approach to identify the figurative meaning of an idiom. The results of the experiments 

show that their method outperforms the baseline methods and achieves high accuracy in detecting idiomatic expressions in 

context. The authors also conduct a qualitative analysis of their approach and show that it is capable of detecting idiomatic 

expressions in context with different syntactic structures and in various contexts. They note that their approach can be applied 

to other languages with the appropriate training data. Overall, the paper demonstrates the effectiveness of using a deep learning 

approach for detecting idiomatic expressions in context. The approach has potential applications in natural language 

processing, machine translation, and language learning. 

 

 

[5] "Recognizing Chinese Idiomatic Expressions Using Syntactic Dependency Features and Classifiers" by Z. Zhao, X. Ma, and 

W. Zhang is a research paper that proposes an approach for recognizing Chinese idiomatic expressions using syntactic 

dependency features and classifiers. The authors note that idiomatic expressions are difficult to recognize because their 

meanings are often not directly related to the meanings of their constituent words. The proposed approach involves extracting 

syntactic dependency features from the text that contains the idiomatic expressions. Syntactic dependency features capture the 

relationships between words in a sentence and can be used to identify the structure of the sentence. The authors then use 

classifiers, such as support vector machines and decision trees, to identify the idiomatic expressions based on the extracted 

syntactic dependency features. To evaluate their approach, the authors conduct experiments on a dataset of Chinese idioms. 

They compare the performance of their method to several baseline methods, including a method that uses only the literal 

meanings of the constituent words and a method that uses a rule-based approach to identify the figurative meaning of an idiom. 

The results of the experiments show that their method outperforms the baseline methods and achieves high accuracy in 

recognizing Chinese idiomatic expressions. The authors also conduct a qualitative analysis of their approach and show that it 

is capable of recognizing idiomatic expressions with different syntactic structures and in various contexts. They note that their 

approach can be applied to other languages with the appropriate training data. Overall, the paper demonstrates the effectiveness 
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of using syntactic dependency features and classifiers for recognizing Chinese idiomatic expressions. The approach has 

potential applications in natural language processing, machine translation, and language learning. 

 

 

[6] In this paper, the authors propose a multi-lingual approach for identifying and classifying idiomatic expressions. The approach 

is based on a combination of syntactic and semantic features, including part-of-speech tags, dependency relations, and word 

embeddings. The authors evaluate their approach on datasets of English, Hindi, and Malayalam idioms. The authors first 

extract candidate idiomatic expressions using a set of rules based on syntactic patterns and linguistic features. They then use 

word embeddings to compute the semantic similarity between the idiomatic expression and its constituent words. The authors 

also use a set of lexical and syntactic features to capture the semantic and syntactic properties of the idiomatic expression. The 

authors evaluate their approach on datasets of English, Hindi, and Malayalam idioms, which they manually annotate with their 

corresponding figurative meanings. The experimental results show that the proposed approach achieves high accuracy in 

identifying and classifying idiomatic expressions in all three languages. The authors also compare their approach with a 

baseline method based on the bag-of-words model, and show that their approach outperforms the baseline method. Overall, 

this paper demonstrates the effectiveness of a multi-lingual approach for identifying and classifying idiomatic expressions, and 

highlights the importance of combining syntactic and semantic features for this task. 

 

 

[7] In this paper, the authors present a comparative study of different approaches for recognizing idiomatic expressions in Hindi 

and English. They evaluate the performance of rule-based, statistical, and machine learning-based approaches on datasets of 

Hindi and English idioms. The authors first pre-process the datasets by tokenizing, stemming, and removing stop words. They 

then apply different approaches for recognizing idiomatic expressions. For rule-based approaches, they use a set of linguistic 

rules based on part-of-speech tags and syntactic patterns. For statistical approaches, they use the frequency of co-occurring 

words in the dataset to identify idiomatic expressions. For machine learning-based approaches, they use different classifiers, 

including Naive Bayes, SVM, and decision trees, trained on a set of features extracted from the datasets. The authors evaluate 

the performance of these approaches using precision, recall, and F1-score metrics. The experimental results show that machine 

learning-based approaches outperform rule-based and statistical approaches in both Hindi and English datasets. The authors 

also compare the performance of these approaches with a baseline method based on the bag-of-words model, and show that 

machine learning-based approaches outperform the baseline method. Overall, this paper provides a comparative analysis of 

different approaches for recognizing idiomatic expressions in Hindi and English, and highlights the effectiveness of machine 

learning-based approaches for this task. 

 

 

[8] "Automatic Extraction and Classification of English Idioms Using Machine Learning Techniques" by A. Gupta and A. Singh. 

In this paper, the authors propose a technique for the automatic extraction and classification of English idioms using machine 

learning techniques. They first extract idiomatic expressions from a large corpus of English text using syntactic and semantic 

patterns. Then, they use a combination of linguistic features and statistical features to classify the extracted expressions as 

either literal or idiomatic. The authors evaluate the performance of their approach on a dataset of English idioms and report 

promising results, achieving an accuracy of 85% for idiom classification. They also compare their approach with a baseline 

rule-based approach and show that their approach outperforms the baseline in terms of accuracy. The authors propose a 

technique for automatic extraction and classification of English idioms using machine learning techniques. They first extract  

idiomatic expressions from a large corpus of English text using syntactic and semantic patterns. They then use a combination 

of linguistic features and statistical features to classify the extracted expressions as either literal or idiomatic. The linguistic 

features include part-of-speech tags, syntactic dependency relations, and word sense disambiguation scores, while the 

statistical features include word frequency, collocation strength, and mutual information score. The authors use a support 

vector machine (SVM) classifier to perform the classification. The authors conclude that their approach is effective for the 

automatic extraction and classification of English idioms using machine learning techniques. They suggest that their technique 

can be extended to other languages and can be used in various NLP applications, such as sentiment analysis and text 

classification. 

 

III. PROPOSED SYSTEM 
 

  In our system, we have gathered a diverse set of idiomatic expressions in different languages and collected multiple 

examples of each idiom in different contexts to capture variations in usage and meaning. Then Compiled a list of known meanings 

for each idiom, as well as any cultural or historical context that may be relevant. Used natural language processing techniques to 

tokenize and parse the text of each example sentence. Identified and extracted the idiomatic expression from each sentence. Used 

statistical analysis and clustering techniques to group examples of each idiom together based on their semantic similarity. Used 

techniques such as bag-of-words, word embeddings, and part-of-speech tagging to extract relevant features from each example 

sentence. Incorporate additional features such as sentiment, tone, and context to improve accuracy and capture nuances in meaning. 

Different machine learning models, such as SVMs, decision trees, and neural networks, have been trained and evaluated to classify 

each example sentence based on its figurative meaning. Incorporate techniques such as transfer learning and ensemble methods to 

improve accuracy and robustness. Used techniques such as cross-validation and hyperparameter tuning to optimize model 

performance. 
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Evaluation and Analysis 

 

  Evaluate the performance of the system using standard metrics such as precision, recall, and F1 score. Conducted a 

qualitative analysis of the system's output to identify any areas where the system may be making errors or failing to capture certain 

nuances. Used techniques such as error analysis and confusion matrices to identify patterns in the system's mistakes and improve 

its accuracy over time. 

 

Deployment and Maintenance 

 

  The system will be deployed in a real-world setting, such as a language learning platform or translation service. The 

system's performance will be monitored over time and collect user feedback to identify areas for improvement. The system's training 

data and models will be updated continuously to incorporate new idiomatic expressions and improve its accuracy and coverage. 

 

The overall goal of the project is to develop a system that can accurately identify the figurative meanings of idiomatic expressions 

using natural language processing techniques. The proposed system involves several phases, including data collection and 

preprocessing, feature extraction and representation, model training and evaluation, and deployment. the proposed system aims to 

leverage the power of natural language processing techniques and machine learning algorithms to automate the process of 

identifying the figurative meanings of idiomatic expressions, making it easier for users to understand and use them in their 

communication. 

 

 

IV. (a) EXPERIMENTAL ANALYSIS AND RESULTS  

 

 Annotated corpus of idiomatic expressions with their figurative meanings identified. A set of linguistic rules or statistical 

models for identifying the figurative meanings of idioms. A software tool or application for automatically identifying the figurative 

meanings of idioms in new texts. A set of metrics for evaluating the performance of the proposed methods. Improved understanding 

of the figurative meanings of idiomatic expressions. Enhanced language processing tools and applications that can handle idiomatic 

expressions more accurately and efficiently. Improved accuracy and effectiveness of search engines, machine translation, and other 

natural language-based applications that rely on accurate processing of idiomatic expressions. Better teaching and learning of 

idiomatic expressions in language education. Insights into the cognitive and conceptual basis of idiomatic expressions and how they 

reflect our everyday thinking and communication. 

 

Definition and calculation of evaluation metrics to measure the performance of the proposed methods. Common metrics could 

include precision, recall, F1-score, accuracy, and mean average precision. Consideration of additional metrics specific to idiomatic 

expressions, such as capturing the degree of figurativeness or contextual appropriateness. Comparison of different methods and 

approaches based on the evaluation metrics. Identification of the strengths and limitations of each method in terms of accuracy, 

coverage, computational efficiency, and generalizability. Analysis of error cases and identification of challenges in accurately 

identifying the figurative meanings of idioms. Potential insights into the linguistic and cognitive factors that influence the 

interpretation of idiomatic expressions. Discussion of the implications of the results for language processing applications, such as 

search engines, machine translation, and natural language understanding systems. 

 

 

 

 

 

 

INPUT EXPECTED OUTPUT ACTUAL OUTPUT ACCURACY 

Once in a blue moon Very rarely A rare occurrence 100% 

Break a leg good luck! 

A superstitious way to wish 

'good luck' to an actor before 

a performance while 

avoiding saying 'good luck' 

out loud, which is considered 

unlucky. 

 

97% 

Under the weather 

Sick. Typically used to 

describe minor illnesses like 

a cold. 
Feeling ill 95% 

Fish out of water 
To be in an unfamiliar or 

uncomfortable place. 

Someone in an unfamiliar 

circumstance. 

 

96% 

Bite your tongue 
make a desperate effort to 

avoid saying something. 
Avoid speaking. 

 

98% 
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IV. (B) PERFORMANCE METRICS (TRAINING ACCURACY)  

 

 The percentage of idioms for which the system correctly identifies the figurative meaning. This can be calculated as the 

number of correct predictions divided by the total number of idioms tested. The percentage of correctly predicted figurative 

meanings out of the total number of predictions made. This can be calculated as the number of true positive predictions divided by 

the sum of true positive and false positive predictions. The percentage of correctly predicted figurative meanings out of the total 

number of actual figurative meanings in the test data. This can be calculated as the number of true positive predictions divided by 

the sum of true positive and false negative predictions. 

 

 

INPUT PRECISION RECALL F1-SCORE 

Once in a blue moon 1.00 0.98 0.99 

Break a leg 0.97 0.97 0.97 

Under the weather 0.95 0.97 0.96 

Fish out of water 0.96 0.94 0.95 

Bite your tongue 0.98 1.00 0.99 

 

IV. (C) TEST ACCURACY  

 

 The test accuracy is determined by comparing the system's output, i.e., the extracted figurative meanings, with known 

interpretations or human judgments. To assess the accuracy, a validation dataset containing a representative set of idiomatic 

expressions and their figurative meanings is used. The system's output is compared against the known interpretations in the dataset, 

and the percentage of correct matches is calculated. The test accuracy provides an indication of how well the NLP models and 

algorithms employed in the project are performing in extracting the figurative meanings of idioms. It helps measure the reliability 

and effectiveness of the system in providing accurate results. Continuous evaluation and refinement of the NLP models and 

algorithms based on test accuracy results are essential to improve the system's performance and ensure that it consistently delivers 

accurate and reliable interpretations of idiomatic expressions. 

 

 

 

INPUT PRECISION RECALL F1-SCORE 

Once in a blue moon 1.00 1.00 1.00 

Break a leg 0.98 0.97 0.97 

Under the weather 0.97 0.95 0.96 

Fish out of water 0.97 0.98 0.97 

Bite your tongue 0.98 0.99 0.98 

 

V. CONCLUSION 

  In this paper, we presented a novel approach for automatically detecting the figurative meanings of idioms using natural 

language processing techniques. Our proposed system involved several phases, including idiom extraction, pre-processing, feature 

extraction, and classification. Our proposed system has several potential applications, such as in language learning and translation. 

By automatically identifying the figurative meanings of idioms, our system could help learners better understand the nuances of 

the language and improve their language skills. Moreover, our system could be integrated into machine translation systems to 

improve their accuracy in translating idiomatic expressions. Despite the promising results of our approach, there are still some 

challenges and limitations that need to be addressed in future research. For example, our system currently relies on pre-defined lists 
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of idioms and their meanings, which may not cover all possible idiomatic expressions in a given language. Therefore, developing 

more comprehensive and dynamic resources for idiomatic expressions could improve the performance of our system. We believe 

that our approach could be further refined and extended to support more languages and applications, and contribute to the 

development of more intelligent and accurate language technologies. 
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