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Abstract – Theautomatic removal of unwanted terms from 

academic feedback data is a crucial step since unwanted terms 

may affect the knowledge gained from the data.The existing 

techniques applied for pre-processing the feedback data have 

lot of drawback.  This paper aims in providing efficient 

retrieval techniques for pre-processing the academic data 

set.Modified Porter’s algorithm is proposed to improve the 

efficiency in retrieving the knowledge from the academic 

feedback data.It is observed that the proposed algorithm has 

reducing the error rates.   

Keywords: Pre-processing, tokenization, stemming, stopword, 

stemming, porter’s algorithm. 

I. INTRODUCTION 
All before progressing to perform any operation on the 

text data, the data must be pre-processed.  Because the text 

data often contains some special formats like number 

formats, date formats and the most familiar words that 

unlikely to help text mining such as prepositions, articles, 

and pro-nouns can be eliminated.  Pre-processing task [SP 

Ruba rani et al (2016)] involves three common steps such as: 

- tokenization, 

- stop-word removal and 

- Stemming  

These steps implemented in different manner according 

to the document representation. In text pre-processing task, 

tokenization is the process of finding words separating them 

into words, phrases or other meaningful parts known as 

tokenization. 

Filtering of vital and relevant words from the list of 

words that were the output of tokenization is known as stop 

word removal e.g. removes the stop words like „have, it, can, 

but, to, also from the document.  Stemming removes the 

prefixes and suffixes of each word that reduces words 

variants to its root kind. 

II. LITERATURE REVIEW 

Improved porter‟s algorithm [Jeyanthi R and 

Jeevitha C (2015)] was proposed by taking prefixes into an 

account. It also has dealt with the enhancement of text pre-

processing technique.  An automatic word stemming system 

for Hausa language [MuazzamBazzir et al (2015)]was 

proposed.The proposed method modified the porter‟s 

algorithm to fit Hausa morphological rules.The accuracy was 

up to 73.8% for implementation with 2573 words extracted 

from four different articles from Hausa leadership 

newspaper.  Four different affix removal stemmers were 

analyzed[Gupta R and Jivani A (2014)].  Porter, Lovin‟s 

stemmer, Paice and Krovertz Stemmer were taken for 

experimentation.  The strength and computational time of 

each algorithm was calculated.  According to the 

experimentation, it was observed that the paice algorithm 

performed while comparing the ICF value.Execution time 

taken for Lovin‟s stemmer is faster than other stemmers.But 

all these four stemmers are not able to generate correct stem 

or root words. 

A new context free stemmer was proposed[Sitaula 

C (2013)] which was a combination of traditional rule based 

system with string similarity approach.This hybrid algorithm 

was language dependent algorithm.This algorithm was tested 

on Nepali language which is based on Devanagari script.The 

accuracy obtained from this hybrid algorithm is 70.10% 
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which was higher than the traditional rule based approach.An 

improved version of the original porter stemming algorithm 

[Wahiba Ben A (2013)] was proposed for the English 

language.Error counting method was used to evaluate the 

proposed stemmer.The performance of the stemmer was 

computed by calculating the under stemming and over 

stemming errors.A new effective light stemmer algorithm 

[Sohair Al Hakkem et al (2016)] was developed to over the 

high percentage of error caused by other stemming 

algorithms.The new technique truncates the word infixed in 

addition to the prefixes and suffixed based on simple rules.   

The proposed method was tested and compared with root 

based stemmer developed by Khoja.   

III. PROPOSED APPROACH 

The economic strategy for text classification involves pre-

processing of documents, then feature extraction of labelled 

corpus (machine learning classifier for training data), next 

comes the model choice and classifier. These steps are 

bestowed in Fig. 1. 

 

 

 

 

 

 

 

 

 

Fig. 1: Logical structure of the Proposed Approach 

 

PREPROCESSING 

A. TOKENIZATION 

Tokenization is the first pre-processing stride of any 

natural language processing and corpus generation [Jincy B 

Crystal and Stephy Joseph (2016)]. It is the process of 

replacing the meaningful sentence in to individual words 

with space as the delimiter and it retain all the valuable 

information‟s.Each individual word is known as tokens. 

These tokens are the key elements of the Natural Language 

Processing.  In our experiment, tokenization is one of the 

pre-processing steps of corpusgeneration. 

Nlpdotnettokenizer 

[http://nlpdotnet.com/services/tokenizer.aspx] is used to 

tokenize the given academic data. This tokenizer is chosen 

because it is the only tokenizer which can even read a large 

text documents and its output is easy to understand 

[Vijayrani S and Jhansi R (2016)].  The output from this 

tokenizer will be in formatted form too.  

Input text: 

 

Output from NLPDOTNET Tokenizer: 

 

 

 

 

 

 

 

B. Stop Words Elimination  

Stop words are a part of natural language [Shelza et 

al (2017)] that does not have so much meaning in a retrieval 

system.  The reason that stop-words should be removed from 

a text is that they make the text look heavier and less 

important for analysts.Removing stop words reduces the 

dimensionality of term space.The most familiar words are in 

text documents are prepositions, articles, and pro-nouns etc., 

that does not provide the meaning of the documents.These 

words are treated as stop words.Example for stop words: the, 

in, a, an, with, etc.Stop words are eliminated from 

documentsbecause those words are not consideredas 

keywords in text mining applications. 

A dictionary based approach is been utilized to 

remove stop words from document. A dictionary is created 

with a list of English stop words.  The proposed method 

works as follows: 

Step 1: The target document text is tokenized and individual 

words are stored in array. 

Step 2: A single stop word is read from stop wordlist. 

Step 3: The stop word is compared to target text in form of 

array using sequential search technique. 

Step 4: If it matches, the word in array is removed, and the 

comparison is continued till length of array. 

Step 5: After removal of stop word completely, another stop 

word is read from Stop word list and again algorithm 

Pre-processing 

1. Tokenisation 

2. Stop word removal 

3. stemming 

Text Document 

Pre-processed/ stemmed words 
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follows step 2. The algorithm runs continuously until 

all the stop words are compared. 

Step 6: Stop 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 2: Flow of Stop Word Elimination method 

 

Input:Tokenized Text 

Output: Stop word Elimination 

C. STEMMING 

Stemming techniques are used to find out the root/stem 

of a word[Jayanthi R and Jeevitha C (2015)]. Stemming 

converts words to their stems which incorporates a great deal 

of language-dependent linguistic knowledge. In stemming, 

translation of morphological forms of a word to its stem is 

done assuming each one is semantically related. There are 

two points are considered while using a stemmer:  

 Words that do not have the same meaning should be 

kept separate  

 Morphological forms of a word are assumed to have the 

same base meaning and hence it should be mapped to 

the same stem  

These two rules are good and sufficient in text mining or 

language processing applications.  Stemming is usually 

considered as a recall-enhancing device. For languages with 

relatively simple morphology, the power of stemming is less 

than for those with a more complex morphology. Most of the 

stemming experiments done so far are in English and other 

west European languages. 

There are two concerns in stemming that is over 

stemming and under stemming. When a term is over 

stemmed too much of the stem is removed. Over stemming 

may grounds discrete terms to be conflated. Under stemming 

is amputation of too little of a term and will make the related 

terms from being conflated [Cristian M et al (2014)]. The 

effectiveness of searching in terms of recall, would be 

expected to amplify if it were probable to conflate (i.e., to 

bring together) the variants of a given word so that they 

could all be retrieved in retort to a query that specified just a 

single root variant [Frakes William B, (2003)].  It is in this 

light that, many so-called stemming Algorithms, or 

stemmers, have been developed, which endeavour to 

condense a word to its stem or root form. In a way, the key 

terms of a query or document are represented by stems rather 

than by the original words. It implies that different variants 

of a term can be conflated to a single representative form; it 

also reduces the size of the dictionary, that is, the number of 

distinct terms needed for representing a set of documents. A 

smaller dictionary size results in a saving of storage space 

and processing time. It used to improve salvage effectiveness 

and to ease the size of indexing files. 

The competence of porter‟s stemming algorithm is 

improved by adding dictionary for evaluation.Even though 

Input 

Tokenized text 

Read single stop word from the list 

Compare the target text using 

sequential search technique 

Check if the 

word 

matches? 

Remove the word 

Check till the end of array 

Y 

N 

Stop 
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porter‟s stemming algorithm seems to be the uncomplicated 

algorithm in implementation while comparing with other 

lovin‟s stemmer, paice/husk stemmer and dawson stemmer, 

it lacks in the place where it sometimes, over stem the root 

words. To avoid over stem and to improve the competence of 

the porter‟s algorithm, a dictionary is used to compare the 

stemmed words.The stemmed words are again checked in the 

dictionary and the output is displayed.It was observed that 

the efficiency of porter‟s stemming algorithm is improved 

after adding dictionary for checking the stemmed words.The 

working of the algorithm is as follows, and the work flow is 

explained in Fig. 3: 

Step 1 Read the raw text 

Step 2 Tokenize text into words 

Step 3 READ the word to be stemmed 

Step 4 If the word has 3 letters 

    Go to 5 

Else 

   Go to 10 

Step 5 If the size of the word is greater than 

three 

    If the word is in the stopword list 

       Go to 10 

   Else  

      Go to 6 

Else  

   Go to 7 

Step 6 If the word ends in „r‟ or „n‟ 

     If the word ends in „r‟ 

         If „u‟ or „I‟ comes before „r‟ 

              Go to 7 

         Else 

               Remove „r‟ 

     Else 

         Remove „n‟ 

Go to 8 

Step 7 Return the word 

  Record the word in stem Dictionary 

Go to 10 

Step 8 If the word starts with any word from 

the prefix list 

   Remove the prefix 

   Check dictionary  

   If the resulting word exists  

     Go to 7 

   Else 

      If the word end with any of the 

suffix list 

           Remove suffix 

           Go to 7 

      Else  

          Restore prefix and go to 9 

Else 

    If there is any immediate duplicate of  

    first three letters in the word 

       Remove the first three letters 

       Go to 7 

   Else  

      If the word is a double word 

        Return the first word 

        Go to 7 

      Else  

       Go to 9 

Step 9 If the word end with any of the suffix in 

the suffix list 

   Remove suffix 

   Check dictionary 

    If the word exists 

      Go to 7 

    Else 

    If the word has any infix 

       Remove infix 

       Go to 7 

    Else 

       Go to 7 

Else  

  If the word has any infix 

      Remove infix 

      Go to 7 

   Else 

      Go to 7 

Step 10 If the end is text is not met 

    Go to 3 

Else 

   Go to 11 

Step 11 Stop 

 

The Under Stemming and Over Stemming Indexes 

are metrics of specific errors that occur during the 

implementation of a stemming algorithm. According to these 

metrics, a good stemmer should produce as few under 

stemming and over stemming errors as possible. 

Analysis of stemmers is done using metrics like 

Word Stemmed Factor (WSF) and correctly stemmed word 

factor (CSF).It is calculated as  

100*
TW

WS
WSF 

 

100*
WS

CSW
CSF 

 

Where,  

WS is number of words stemmed by the algorithm 

and  

TW is the total number of words taken for 

stemming.  

CSW stands for correctly stemmed words. 

  

 The results obtained from experimentation are 

given in Table 1.The proposed algorithm is compared with 

existing algorithms to evaluate the performance.  
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Fig. 3: Flow of the  Proposed Approach 
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TABLE I.  EXPERIMENTAL EVALUATION OF STEMMING ALGORITHMS 

Analysis of 

Stemmer 

Lovin’s 

stemmer 

Dawson 

stemmer 

Proposed 

stemmer 

Total words (TW) 1000 1000 1000 

No. of distinct words 

before stemming (N) 
856 856 856 

No. of distinct words after 

stemming (S) 
325 423 568 

No. of words stemmed 

(WS) 
746 687 836 

Words Stemmed Factor 
(WSF) 

74.6 68.7 83.6 

Correctly Stemmed 
Words (CSW) 

425 479 635 

Incorrectly Stemmed 
Words (ISW) 

321 208 201 

Correctly Stemmed 

Words Factor (CSF) 
56.97 69.72 75.96 

 

 

Fig 4: WSF and CSF values for proposed and existing stemming algorithms 

IV. CONCLUSION 

This paper deals with pre-processing of the text data 

before subjecting the text to classification or validation 

analysis. Junk data may affect the accuracy of knowledge 

gained from the academic feedback data.  Considering that 

fact, the academic feedback data is pre-processed.It is 

tokenized using NLPDOTNET tokenizer and then stop word 

are removed using dictionary based approach.  Finally, a 

modified porter‟s algorithm is used to stem the data and the 

stemmed words are subjected to evaluation.  The 

experimental results obtained satisfies the modified porter‟s 

algorithm as a stemming algorithm which can stem with less 

errors compared with the existing algorithms. Preprocessed 

academic feedback data is then classified using hybrid 

machine learning algorithm which is taken as the future 

direction of this work. 
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