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Abstract 

Building a statistical based Named entity 

Recognition (NER) system requires huge 

data set. A rule based system needs linguis-

tic analysis to formulate rules. Enriching 

the language specific rules can give better 

results than the statistical methods of 

named entity recognition.  A Hybrid model 

proved to be better in identifying Named 

Entities (NE) in Indian Language where the 

task of identifying named entities is far 

more complicated compared to English. 

Considering the time for the NERSSEAL-

2008 contest building a rule based system 

for an all the five languages (Hindi, Telu-

gu, Bengali, Urdu and Oriya) may not be 

feasible. 

1 Introduction 

 

Major research work in the field of Named entity 

recognition was done in English. They are quite a 

number of tools in English. Named entity recogni-

tion in English is far simpler when compared to the 

Indian languages. The major rule that governs the 

named entity recognition in English is the capitali-

zation. When considering Indian languages this 

rule vanishes. So the task of identifying named 

entities is a tougher job. This paper deals with two 

approaches to solve the problem of named entity 

recognition in Telugu (south Indian language) and 

other languages. Telugu is an agglutinative lan-

guage which is a very interesting property which 

makes language analysis and understanding diffi-

cult. So this property makes the task of Named 

entity recognition when no word processing is em-

ployed to solve the problem. There are other prob-

lems which include scarcity of resources (data, 

language analyzers, etc…) for Indian languages 

which, if available, would have made the task easi-

er to solve. 

 

2 Named entity recognition by training 

HMM’s 

A two layered approach is followed in this ap-

proach. The first layer is identification using 

HMM’s and the second layer is identifying correct 

boundaries of the named entities using chunk in-

formation of the test data and improving the cover-

age by using few rules. The first layer is purely 

statistical method of solving and the second layer 

is pure rule based method of solving. In order to 

extend the tool for any other Indian language we 

need to formulate rules in the second layer. In the 

first layers HMM models are training from the an-

notated training corpus. The annotation follows as: 

Every word in the corpus if belongs to any Named 

entity class is marked with the corresponding class 

name. And the one’s which don’t fall into any of 

the named entity class fall into the class of words 

that are not named entities. The models obtained 

by training the annotated training corpus are used 

to tag the test data. In the first layer the class boun-

daries may not be identified correctly.  This prob-

lem of correctly identifying the class boundaries 

and nesting is solved in the second layer. 

In the second layer, the chunk information of the 

test corpus is used to identify the correct bounda-

ries of the named entities identified from the first 



layer. It’s a type of validation of result from the 

first layer. Simultaneously, few rules for every 

class of named entities are used in order to identify 

nesting of named entities in the chunks and to 

identify the unidentified named entities from the 

first layer output. For Telugu these rules include 

suffixes with which Named Entities can be identi-

fied.  

 

3 CRF based NER system 

Conditional Random Fields (CRFs) are undi-

rected graphical models, a special case of which 

corresponds to conditionally-trained finite state 

machines. CRFs are used for labeling sequential 

data. We used the CRF models to perform the ini-

tial tagging. The features for the Hindi and Telugu 

models include the Root, number and gender of the 

word from the morphological analyzer. From our 

previous experiments it is observed that the system 

performs better with the suffix and the prefix as 

features. So the first 4, first 3, first 2 and the first 

letter of the word (prefix) and the last 4, 3, 2, 1 

letters of the word (suffix) are used as features. 

The word is a Named Entity depends on the POS 

tag. So the POS tag is used as a feature. The chunk 

information is important to identify the Named 

entities with more than one word. So the chunk 

information is also included in the feature list. 

 The resources for the rest of the three lan-

guages (Oriya, Urdu and Bengali) are limited. 

Since we couldn’t find the morphological analyzer 

for these languages, the first 4,3,2,1 letters and the 

last 4,3,2,1 letters are used as features.  

 The word being classified as a named enti-

ty also depends on the previous and next words. So 

these are used as features for all the languages. 

 

 

 

4 Numbers and TIME named entities: 

Numbers and Time expression constitute 25-

35% of Named Entities. So it is very impor-

tant to identify these. Regular expressions are 

used to identify the Numbers. But all the four 

digit numbers are tagged as TIME. For maxi-

mum coverage of time entities, we listed the 

names of months and days where in every oc-

currence of a entity in the list would be tagged 

as a Time named entity  Language analysis is 

required to formulate list. Since we don’t have 

any knowledge of Oriya, Urdu and Bengali 

we couldn’t extend this approach to these lan-

guages 

 

5 Evaluation 

Precision, Recall and F-measure are used as 

metric to evaluate the system. These are cal-

culated for Nested (both nested and largest 

possible NE match), Maximal (largest possi-

ble NE match) and Lexicon matches. 

 

6 Results 

6.1 CRF – based NER System 

 
Measure          Precision           Recall       F-Measure 

Language Pm Pn Pl Rm Rn Rl Fm Fn Fl 

Bengali 61.28 61.45 66.36  21.18 20.54 24.43 31.48 30.79 35.71 

Hindi 69.45 72.53 73.30 30.38 29.12 27.97 42.27 41.56 40.49 

Oriya 37.27 38.65 64.20 19.56 16.19 25.75 25.66 22.82 36.76 

Telugu 33.50 36.18 61.98 15.90 11.13 36.10 21.56 17.02 45.62 

Urdu 45.55 46.11  52.35 26.08 24.24 30.13 33.17 31.78 38.25 

                                     m: Maximal n: Nested l: lexical 

 

 

 Bengali  Hindi Oriya Telugu   Urdu 

NEP 33.06 42.31 51.50 15.70 11.72 

NED 00.00 42.85 01.32 00.00 04.76 

NEO 11.94  34.83 12.52 02.94 20.92 

NEA 00.00 36.36 00.00 00.00 00.00 

NEB NP NP 00.00 00.00 00.00 

NETP 29.62 00.00 18.03 00.00 00.00 

NETO 28.96 08.13 03.33 00.00 00.00 

NEL 34.41 61.08 46.73 12.26 54.59 

NETI 63.86 70.37 35.22 90.49 62.22 

NEN 75.34 74.07 21.03 26.32 13.44 

NEM 46.96 58.33 14.19 42.01 77.72 

NETE 12.54 13.85 NP 08.63 00.00 

                               NP: Not present in reference data 

              F-Measure - Nested lexical match 



6.2 HMM – based NER system 

 

 
Measure          Precision           Recall       F-Measure 

Language Pm Pn Pl Rm Rn Rl Fm Fn Fl 

Bengali 50.66 50.78 58.00 25.03 24.26 30.26 33.50 32.83 39.77 

Hindi 69.89 73.37 73.59 36.90 35.75 34.34 48.30 47.16 46.84 

Oriya 33.10 34.70 60.98 24.63 20.61 36.72 28.24 25.86 45.84 

Telugu 15.61 49.67 62.00 11.64 24.00 37.30 13.33 32.37 46.58 

Urdu 42.81 47.14  56.21 29.37 29.69 37.15 34.48 36.83 44.73 

                                     m: Maximal n: Nested l: lexical 

 

 

 Bengali  Hindi Oriya Telugu  Urdu 

NEP 38.10 53.19 63.04 23.14 34.96 

NED 00.00 52.94 08.75 06.18 49.18 

NEO 05.05  40.42 28.52 04.28 31.53 

NEA 00.00 25.00 10.00 00.00 04.00 

NEB NP NP 00.00 00.00 00.00 

NETP 36.25 00.00 19.92 00.00 09.09 

NETO 07.44 16.39 09.09 05.85 00.00 

NEL 49.35 72.03 50.09 29.26 58.59 

NETI 50.81 62.56 46.30 70.75 53.98 

NEN 66.66 81.96 30.43 86.29 23.63 

NEM 62.98 54.44 20.68 35.44 82.64 

NETE 12.56 17.43 NP 11.67 00.00 

                   NP: Not present in reference data 

 F-measure Nested  lexical match 

7 Error Analysis 

In Telugu the F-measure for the maximal named 

entities is low for both the CRF, HMM models. 

This is because the test data had a large number of 

TIME named entities which are 5-6 words long. 

These entities further had nested named entities. 

Both the models are able to identify the nested 

named entities, but not maximal named entities. 

 

It is also observed that many NE’s were re-

trieved correctly but were wrongly classified. 

Working with fewer tag-set will help to increase 

the performance of the system but this is not sug-

gested.   

  

 

8 Conclusion  

The overall performance of the HMM model 

is better than the CRF model for all the lan-

guages. The HMM model had a better accura-

cy for NEP, NEL, NEO classes when com-

pared to CRF model.  
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