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A PRACTICAL TOKENIZER FOR PART-OF SPEECH TAGGING OF ENGLISH TEXT

BHAIRAB SARMA
RESEARCH SCHOLAR
DEPARTMENT OF COMPUTER SCIENCE
ASSAM UNIVERSITY
SILCHAR

BIPUL SHYAM PURKAYASTHA
PROFESSOR
DEPARTMENT OF COMPUTER SCIENCE
ASSAM UNIVERSITY
SILCHAR

Tokenization is an important task in part of speech tagging. A token is a tiny part of a sentence with individual meaning. In part-of-speech tagging, all taggers
must tokenize each input sentence into smaller parts before classified. The performance of a tagger is based on how accurately its tokenizer tokenizes it’s given
input sentence. Depending on grammatical and inflectional rules, different approaches are used for different languages in taggers. In this paper we present a
practical approach of English text tokenization. Although English is comparatively less morphologically inflected language, there are some special issues that
should be considering in POS tagging. We develop a process with some special consideration which tokenizes sentences in multiple succession, so that maximum
accuracy could be expected. We excluded formatted texts, graphics, tables and images from our consideration. Here a user can upload a text file written in
English and the model separates each component into an array and taking each part into special consideration given in the sequence of token that consist in the
file. The output of this model can input to the analyser for lexical analysis and tagged with proper tags.

KEYWORDS
inflectional rule, POST, tagger, tokenizer, WSD.

INTRODUCTION

he objective of Natural Language Processing (NLP) is to application of natural languages in computer applications. Under NLP paradigm there are many

tasks used for machine translation. Part-of-speech tagging is one of the activities that assign proper symbols to each word from a written text of natural

language. A language is composed of sentences which composed of words. Apart from word it may consist of numbers, punctuation marker and grouping
word which represent one unique meaning. In statistical tagger’, tagging is done based on contextual probability of word meaning. To retrieve the proper
meaning from the context, it is very much important to tokenize the group of words and its associated symbols. S. Kulick in* explained a successive method for
tokenization of Arabic text. In his approach, named entities were not considered separately in terms of token.
In linguistics, there are at least two types of token classes: sentence boundary and words are considered. However in the context of tagging, other classes of
token needed to be considered that may include numbers, paragraph boundaries and various sorts of punctuation symbols etc. Aho et al. (1986) specify a
sentence boundary with the period followed by a white space, followed by an uppercase letter. For example in www.rediffmail.com, although three periods are
present in this sample word, only one token should be identified, although there are three word separated by three period but due to the absence of white
space. Moreover during tagging the entire line is classed as a single part as Foreign word [FW]. In our approach we tokenize each word through successive
tokenization method where in first, we separate each word by a white space. If two or more continuous words begin with capital letter without any separator,
we consider them under single token. For example “Veenit Chaitanya, Akshar Bharti & Rajeev Segal” when tokenize with our model, we get three tokens as
three different names separated by comma and ampersand. Kupiec (1992) developed a practical tagger using HMM approach using regular expression for
tokenizing string®. In [2], using regular expression, a substring is extracted and assign in a new string with an internal name and a list is maintained for core POS
tags. This list is returned for assigning tags.

OUR APPROACH

In our approach we tokenize a given sentence in different succession. The processes adopted here are explained below. Our model is enabling to take a sentence
input directly from user or can upload a file from hard disk of the client machine. Here the type of the uploaded file should be in text format either .txt or .doc. If
the file is processed in .docx format, before uploading it should be manually saved as .doc format. We consider here only simple text, not the formatted text or
any other style like word art or rich document. A document consists of tables, images and graphics will show garbage. The task of formatted text processing is
left for future research. The process sequence is given figure 1 below:
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FIGURE 1: PROCESS OUTLINE

file upload

word seperation

stored into array

tokenize for
punctuation

tokenize for
name entity

word tokenize
for symbol

output the token
in sequence

EXPERIMENT

We experimenting our approach in various ways. A simple sentence is uploaded directly from the client machine and tokenize successively for words, separated
by white spaces. Next we look through for word having punctuation marker (period, comma, question marker). We used a temporary string to store the
component string and consider for further analysis. We achieve 90% accuracy for plain text. Rest 10% errors for ambiguity with named entity and abbreviation
word present in sentences. For example, in the sentence: “Mr. Ravishankar Nair is a man of moral”. During tokenization through our model, we the get the
output as [Mr][.][Ravishankar Nair][is][a][man][of][moral] due to ambiguity with period after Mr. However for the name, we are enabled to properly identify its
expandability. After properly tagging, we get following output (using Penn treebank tagset).

FIGURE 2: A SAMPLE OUTPUT OF THE MODEL

Output without Correction | Corrected Output

[Mr]/[FW] [Mr. Ravishankar Nair]/[NNP]
L1/ [is]/[MD]

[Ravishankar Nair]/[NNP] [a]/[DT]

[is]/[MD] [man]/[NN]

[a]/[DT] [of]/[IN]

[man]/[NN] [moral]/[)J]

[of]/[IN]

[moral]/[}J]

Here the achieve accuracy level is approximately 87.5%. Now we test with another sentence. Let the input sentence to be tokenize is “LIFER by Hendrix (1978)
and INTELLECT by Harris (1977) were some of the early systems of automated machine translation. (Akshar Bharati, 1985)”
In the given sentence if we tokenize each word separated by while space the output array will be

0 1 2 3 4 5 6 7 8

LIFFER by Hendrix =~ (1987) and INTELLECT by  Harris (1977)

9 10 11 12 13 14 15 16 17

were some of the early = systems of  automated = machine
18 19 20 21

translation. = (Akshar = Bharti, 1985)

In the sample array the difficulties are, in token 3(1987), 8(1977), 19, 20 &21 due to the present of parenthesis. Here the two parentheses are individual token
falls under punctuation. From the POST point of view, token 19 & 20 should be assign by one tag because these two word (Akshar and Bharti) represent one
name, category proper noun, singular number and assign tag is [NNP]. However in first iteration, ‘Akshar’ and ‘Bharti’ comes in two separate token. Secondly, in
token 18 and 20, two punctuation mark period ‘" and comma ‘,’ comes together in a single token. In our approach we check each case by case separately and
tokenize accordingly. To examine our model online, user can test by link (http://www. apostane/data_input.php).
ALGORITHM USED
Input: S - the input string to be tokenize

F - a temporary file created on disk

A-  Array of words
Output: Q- sequence of tags
Upload the file to the server
Read the strings from the file and save into temporary file
Separate the words with white spaces
While not eof()
W= Reads a word from the list and check each character (C) in W
If Cis punctuation marker
Split the word in two classes
A=splitted word 1
B=punctuation symbol
Store A & B into the list
If List[i] & List[i+1] have begin with Capital Mark //for name entity recognization
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12. Marge(List[i],List[i+1]) and stored in list

13. End while

14. Return List(Q)

Now the output of this model is input to the morphological analyzer where the inflectional information of the word is extracted. The root word is steamed to
categorize the word for tagging. Now the new list to be tagged is the list of root word coming after morphological analyzer.

CONCLUSION

We test our model with different text and uploaded file in text format and we achieve 87.5% accuracy with plain text irrespective morphological inflection.
Presently we are applying this model for word sense disambiguation, separating nouns with other part-of-speech and punctuation mark identification. This
approach can also be used to separate inflectional component of an inflected word with little modification. This task we left for future work during
morphological analysis. Tokenization does not consider the inflected word separately. In this model we do not pay more attention for tokenize for local word
grouping. For LWG, separate algorithms have to use based on sense of thee words or more using Markov Model.

REFERENCES

1.  Scot M. Thede and Mary P Harper, A Second order Hidden Morkov Model for Part-of-Speech Tagging, In Proceeding of the 37th Annual Meeting of the ACL

2. Seth Kulick, Simultaneous Tokenization and Part-of-Speech Tagging for Arabic without a Morphological Analyzer, Proceedings of the ACL 2010 Conference
Short Papers, pages 342—-347, Uppsala, Sweden, 11-16 July 2010. c 2010 Association for Computational Linguistics

3.  Doug Cutting, Julian Kupiec, Jan Pedersen and Penelope Sibun, A Practical Part-of-Speech Tagger, Xerox Palo Alto Research Center, 3333 Coyote Hill Road,
Palo Alto, CA 94304, USA

INTERNATIONAL JOURNAL OF RESEARCH IN COMMERCE, IT & MANAGEMENT -,

A Monthly Double-Blind Peer Reviewed (Refereed/Juried) Open Access International e-Journal - Included in the International Serial Directories
WWWw.ijrcm.org.in



VoLUME No. 2 (2012), I ssue No. 10 (OCTOBER) | SSN 2231-5756

REQUEST FOR FEEDBACK

Dear Readers

At the very outset, International Journal of Research in Commerce, IT and Management (IJRCM)

acknowledges & appreciates your efforts in showing interest in our present issue under your kind perusal.

I would like to request you to supply your critical comments and suggestions about the material published
in this issue as well as on the journal as a whole, on our E-mail i.e. infoijrcm@gmail.com for further

improvements in the interest of research.

If you have any queries please feel free to contact us on our E-mail infoijrcm@gmail.com.

| am sure that your feedback and deliberations would make future issues better — a result of our joint

effort.

Looking forward an appropriate consideration.

With sincere regards

Thanking you profoundly

Academically yours

Sd/-

Co-ordinator

INTERNATIONAL JOURNAL OF RESEARCH IN COMMERCE, IT & MANAGEMENT -,

A Monthly Double-Blind Peer Reviewed (Refereed/Juried) Open Access International e-Journal - Included in the International Serial Directories
WWWw.ijrcm.org.in



VoLUME No. 2 (2012), I ssue No. 10 (OCTOBER | SSN 2231—5756

ABOUT THE JOURNAL

In this age of Commerce, Economics, Computer, |.T. & Management and cut throat
competition, a group of intellectuals felt the need to have some platform, where young
and budding managers and academicians could express their views and discuss the
problems among their peers. This journal was conceived with this noble intention in view.
This journal has been introduced to give an opportunity for expressing refined and
innovative ideas in this field. It is our humble endeavour to provide a springboard to the
upcoming specialists and give a chance to know about the latest in the sphere of research
and knowledge. We have taken a small step and we hope that with the active co-
operation of like-minded scholars, we shall be able to serve the society with our humble

efforts.

SN oaTe TaEE

INTERNATIONAL JOURNAL OF RESEARCH IN
COMPUTER APPLICATION & MANAGEMENT

INTERNATIONAL JOURNAL OF RESEARCH IN COMMERCE, IT & MANAGEMENT ,,

A Monthly Double-Blind Peer Reviewed (Refereed/Juried) Open Access International e-Journal - Included in the International Serial Directories
WWWw.ijrcm.org.in



