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Abstract: 

This paper describes Named Entity Recognition systems for English, Hindi, Tamil and 

Malayalam languages. This paper presents our working methodology and results on Named 

Entity Recognition (NER) Task of FIRE-2014. In this work, English NER system is 

implemented based on Conditional Random Fields (CRF) which makes use of the model 

learned from the training corpus and feature representation, for tagging. The other systems 

for Hindi, Tamil and Malayalam are based on Support Vector Machine (SVM). In addition to 

training corpus, Tamil and Malayalam system uses gazetteer information. 

1  Introduction 

Named Entity Recognition is the main NLP application which identifies and classifies the 

proper nouns into pre-defined categories such as person names, place names, organization 

names, quantities, date and time present in the text document. NER plays a key role in NLP 

applications like text summarization, information retrieval, question-answering and machine 

translation. Unlike English, Indian languages face many challenges in NER due to its 

morphological rich nature. 

This task focuses on Embedded Named Entity Recognition. Embedded Named Entity means 

named entity having other named entities inside it.  The given corpus contains three levels of 

named entities. The named entities are recognised using Machine Learning algorithm CRF 

and SVM. CRF++ tool is a customizable, open source implementation of Conditional 

Random Field and use very less memory both for training and testing. It build probabilistic 

model during training and make use of this model for generating tags while testing.     

2  Methodology 

2.1  Training 

Since the given task required to predict three different levels of named entities, training 

should be performed in three different levels. First level includes training of all the features 

and level 1 named entity tag as the label. Second level includes training of level 2 named 

entity tag in addition to the first level features. Final level considers level 3 named entity tag 



also while training the system. Separate models are learned for each level of training. Figure 

1 shows the stages in corpus training. 

 

Figure 1: Flowchart of training the corpus 

2.2  Testing 

The untagged test data are given for testing with three levels. First level makes use of level 1 

model obtained by training to get level 1 named entity tag. Output of the first level testing is 

taken as input for level 2 testing which use level 2 model. The output obtained from this level 

becomes the input of final level testing which results with level 3 named entity tag. Figure 2 

shows the stages of testing process. 

 

Figure 2: Flowchart of testing the corpus 



2.3  Feature Description 

The training corpus that is given contains features like POS tags, Chunk tag and three levels 

of named entity tags. We included more features to the training data in order to improve the 

accuracy of the system. The description of the features used for each language in the training 

corpus is listed in Table 1. 

 

Table 1: Feature Description 

Features English Hindi Tamil Malayalam 

Context Words: The previous two and next two 

of the current word. 
√ √ √ √ 

POS Tag: The parts of speech tag of the 

previous two words and next two words are 

considered along with current word POS tag. 

√ √ √ √ 

Chunk Tag: The window of (-2,+2) chunk 

around the current chunk. 
√ √ √ √ 

Prefix and Suffix information: The prefixes 

and suffixes of length 3, 4 and 5 are considered. 
× √ √ √ 

Root Word: The root word of window size (-

2,+2) are considered. 
√ × × × 

Lexical information: The trigram (-1,+1) is 

taken as the feature along with current token. 
√ × × × 

Contains number: This is a binary valued 

feature defined based on the presence or absence 

of number. 

√ √ √ √ 

Capitalization: Binary valued feature which is 

defined for trigram. 
√ × × × 

Gazetteer: Gazetteer information of current 

token is considered. 
× × √ √ 

Length: The length of the current token is 

considered as a feature. 
√ √ √ √ 

Position: The position of the current token in the 

sentence is considered. 
√ √ √ √ 



 

 

 

 

 

 

 

 

Binary Features 

Dot √ √ √ √ 

Hyphen √ √ √ √ 

Comma √ √ √ √ 

Apostrophe √ √ √ √ 

Single quote / Double 

quote 
√ √ √ √ 

Colon / Semi Colon √ √ √ √ 

Back slash / Escape 

Character 
√ √ √ √ 

Parentheses √ √ √ √ 

2 Digit Number √ √ √ √ 

3 Digit Number × × √ √ 

4 Digit Number √ √ √ √ 

Any Digit Number × × √ √ 

Word end with Dot × × √ √ 

4 Digit number 

followed by suffix 
× × √ √ 

Full Upper Case √ × × × 

 

2.4  Dataset 

In the process of system development, we trained the model using CRF and SVM. The 

obtained model is tuned with the help of development data. This validated model is used for 

tagging the test data. The size of training, development and test dataset for all four languages 

used in the system is as follows: 

 

 

 

 

 



Table 2: Size of Dataset 

Languages Training Data Development Data Test Data 

English 90005 19998 29473 

Hindi 80992 13277 31453 

Tamil 80015 17001 27407 

Malayalam 45009 9782 14661 

 

3  Conclusion 

Since the English NER system learned using CRF takes more time for training the model, we 

used SVM algorithm for training other three systems such as Hindi, Tamil and Malayalam. 

This system uses three levels of training and testing, so the second level tagging depends on 

the result of first level tags which increase the error rate. Our future work will overcome this 

by using structured output learning. We plan to utilize collocations and associative measures 

as a feature in order to improve the performance of recognizing nested named entity tags in 

our future experiments. The parts-of-speech tag is the important feature for NER to identify 

the named entity chunk. Incorrect parts-of-speech tag for the token may result in reducing the 

accuracy of NER system. 
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