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Abstract 

Stemming is a pre-processing step in text mining 

applications as well as a very common requirement of 

natural language processing functions. In fact, it is very 

important in most of the Information Retrieval systems. 

The main purpose of stemming is to reduce different 

grammatical forms / word forms of a word like its noun, 

adjective, verb, adverb etc. to its root form. we can say 

that the goal of stemming is to reduce inflectional forms 

and sometimes derivationally related forms of a word to 

a common base form. 

 

We discussed in our research the stemmer  in general, 

and we studied their work and its applications and its 

mistakes and classification algorithms then we studied 

one particular algorithms, which are Porter stemmer 

algorithm, we discussed this algorithm in detail 

 

By using Porter stemmer algorithm, we are able to 

abstract a word from suffix, prefix, and return it into its 

root that is help in a search about word in text
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1.1. Introduction  

Many natural languages (Indo-European, Uralic and 

Semitic) are inflected. In such languages, several words 

sharing the same morphological invariant (root) can be 

related to the same topic. The ability of an Information 

Retrieval (IR) system to conflate words allows reducing 

index and enhancing recall sometimes even without 

significant deterioration of precision. 

 Conflation also conforms to user's intuition because 

users do not need to worry about the "proper" 

morphological form of words in a query. The problem of 

automated conflation implementation is known as 

"stemming" algorithms. One of the key questions in 

conflation algorithms is if an automated stemming can be 

as much efficient (for IR purposes) as a manual 

processing. Another important and related problem is if a 

word should be truncated only on the right root 

morpheme boundary or at a non-linguistically correct 

point. Both problems were studied by W.B. Frakes and 

were answered positively. So despite that stemming often 

relies on knowledge of language morphology, its goal is 

not to find a proper meaningful root of a word. 
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Instead, a word can be truncated at a position "incorrect" 

from the natural language point of view. For example, 

the Porter's algorithm, which we are studying in this 

research, can make next productions:  

probate -> probat  

cease -> ceas 

 

Apparently, the results are not morphologically right 

forms of words. Nevertheless, since document index and 

queries are stemmed "invisibly" for a user, this 

particularity should not be considered as a flaw, but 

rather as a feature distinguishing stemming from 

lemmatization (which is a task of finding a canonical 

form of a lexeme). All stemming algorithms can be 

roughly classified as affix removing, statistical and 

mixed. Affix removal stemmers apply set of 

transformation rules to each word, trying to cut off 

known prefixes or suffixes. First such algorithm was 

described by J.B. Lovins. Then few more affix removal 

algorithms have been suggested. The most often used is 

the Porter's algorithm published and eventually 

developed into a whole stemming framework Snowball.  
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The major drawback of affix removal approach is their 

dependency on a-priory knowledge of language 

morphology.  

Statistical algorithms try to cope with this Problem by 

finding distributions of root elements in a corpus. Such 

algorithms started evolving only recently as increase in 

computers power made feasible heavy computation. Ions 

necessary for such approaches. Mixed algorithms can 

combine several approaches. for example, an affix 

removal algorithm can be enhanced by dictionary 

lockups for irregular verbs or exceptional plural/singular 

forms like "feet/foot". variety of stemming algorithms 

essentially brings up a question about their comparison. 

Though explicit measures like under-stemming 

(removing too less a suffix) and over-stemming 

(removing too much) do exists they are hard to use due 

to lack of a standard testing set (and even a possibility of 

its creation is questionable)[8]. 

 So usually,  stammers are compared indirectly by their 

effect on search recall, performance characteristics 

(speed and storage requirements) are used as well 
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2.1. Word stemming   

Word stemming is an important feature supported by 

present day indexing and search systems. Indexing and 

searching are in turn part of text mining applications, 

natural language processing (NLP) systems and 

information retrieval (IR) systems. [5] 

The main idea is to improve recall by automatic handling 

of word endings by reducing the words to their word 

roots, at the time of indexing and searching. Recall in 

increased without compromising on the precision of the 

documents fetched.  

Stemming is usually done by removing any attached 

suffixes and prefixes (affixes) from index terms before 

the actual assignment of the term to the index. Since the 

stem of a term represents a broader concept than the 

original term, the stemming process eventually increases 

the number of retrieved documents in an IR system. Text 

clustering, categorization and summarization also require 

this conversion as part of the pre-processing before 

actually applying any related algorithm. [5] 
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2.2. Information Retrieval (IR) 

Information Retrieval[6] (IR) is essentially a matter of 

deciding which documents in a collection should be 

retrieved to satisfy a user's need for information. The 

user's information need is represented by a query or 

profile, and contains one or more search terms, plus 

perhaps some additional information such importance 

weights. hence, the retrieval decision is made by 

comparing the terms of the query with the index terms 

(important words or phrases) appearing in the document 

itself. the decision may be binary (retrieve/reject), or it 

may involve estimating the degree of relevance that the 

document has to the query. 

Unfortunately, the words that appear in documents and in 

queries often have many morphological variants. Thus, 

pairs of terms such as "computing" and "computation" 

will not be recognized as equivalent without some form 

of natural language processing (NLP). 
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2.3. Stemming 

In most cases, morphological variants of words have 

similar semantic interpretations and can be considered as 

equivalent for the purpose of IR applications. For this 

reason, a number of so-called stemming algorithms, or 

stemmers, have been developed, which attempt to reduce 

a word to its stem or root form. Thus, the key terms of a 

query or document are represented by stems rather than 

by the original words. This not only means that different 

variants of a term can be conflated to a single 

representative form – it also reduces the dictionary size, 

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. [5] 

For IR purposes, it doesn't usually matter whether the 

stems generated are genuine words or not – thus, 

"computation" might be stemmed to "comput" – 

provided that (a) different words with the same 'base 

meaning' are conflated to the same form, and (b) words 

with distinct meanings are kept separate. An algorithm 
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which attempts to convert a word to its linguistically 

correct root ("compute" in this case) is sometimes called 

a lemmatiser. 

Examples of products using stemming algorithms would 

be search engines such as Lycos and Google, and also 

thesauruses and other products using NLP for the 

purpose of IR. Stemmers and lemmatizers also have 

applications more widely within the field of 

Computational Linguistics. 

 

2.3.1. Working of Stemmer 

It has been seen that most of the times the morphological 

variants of words have similar semantic interpretations 

and can be considered as equivalent for the purpose of IR 

applications. Since the meaning is same but the word 

form is different it is necessary to identify each word 

form with its base form. To do this a variety of stemming 

algorithms have been developed. Each algorithm 

attempts to convert the morphological variants of a word 

like introduction, introducing, introduces etc. to get 

mapped to the word ‘introduce’. 
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Some algorithms may map them to just ‘introduc’, but 

that is allowed as long as all of them map to the same 

word form or more popularly known as the stem form. 

Thus, the key terms of a query or document are 

represented by stems rather than by the original words. 

The idea is to reduce the total number of distinct terms in 

a document or a query which in turn will reduce the 

processing time of the final output[5]. 

 

 

2.3.2 Applications for stemmers 

 

Information retrieval (Search engines)[7] 

- Stem both document indexes and queries 

- Often can increase recall without decreasing precision 

-Any situation where one is interested in grouping words                                               

into semantically similar sets. 
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2.3.3 Errors in Stemming 

Natural languages are not completely regular constructs, 

and therefore stemmers operating on natural words 

inevitably make mistakes. On the one hand, words which 

ought to be merged together (such as "adhere" and 

"adhesion") may remain distinct after stemming; on the 

other, words which are really distinct may be wrongly 

conflated (e.g., "experiment" and "experience"). These 

are known as understemming errors and overstemming 

errors respectively. By counting these errors for a 

sample of words, we can gain an insight into the 

operation of a stemmer, and compare different stemmers 

one with another [2] 

 If the two words belong to the same conceptual 

group, and are converted to the same stem, then the 

conflation is correct; if however they are converted 

to different stems, this is counted as an 

understemming error. 
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 If the two words belong to different conceptual 

groups, and remain distinct after stemming, then the 

stemmer has behaved correctly. If however they are 

converted to the same stem, this is counted as an 

overstemming error [1] 

 

2.3.4 Classification of Stemming Algorithms 

Broadly, stemming algorithms can be classified in three 

groups: truncating methods, statistical methods, and 

mixed methods. each of these groups has a typical way 

of finding the stems of the word variants[5]. These 

methods and the algorithms discussed in this paper under 

them are shown in the Figure. (2.1) 
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(Figure 2.1 Types of Stemming Algorithm) 
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2.4 Porter Stemming Algorithm 

Porter Stemmer Overview[3] 

 Algorithm dates from 1980 

 Still the default “go-to” stemmer 

 Excellent trade-off between speed, readability, 

        and accuracy 

 Stems using a set of rules, or transformations, 

        applied in a succession of steps 

 About 60 rules in 6 steps 

 No recursion 

 

 

 

 

 

 

 

 



  

 - 19 - 

2.4.1 What is Porter Stemming? 

The Porter stemmer[7] is a conflation stemmer 

developed by Martin Porter at the University of 

Cambridge in 1980. The stemmer is based on the idea 

that the suffixes in the english language (approximately 

1200) are mostly made up of a combination of smaller 

and simpler suffixes. this stemmer is a linear step 

stemmer. Specifically it has five steps applying rules 

within each step. Within each step, if a suffix rule 

matched to a word, then the conditions attached to that 

rule are tested on what would be the resulting stem, if 

that suffix was removed, in the way defined by the rule. 

For example such a condition may be, the number of 

vowel characters, which are followed be a consonant 

character in the stem (Measure), must be greater than one 

for the rule to be applied. 

Once a rule passes its conditions and is accepted the rule 

fires and the suffix is removed and control moves to the 

next step. If the rule is not accepted then the next rule in 

the step is tested, until either a rule from that step fires 

and control passes to the next step or there are no more 
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rules in that step whence control moves to the next step. 

This process continues for all five steps, the resultant 

stem being returned by the Stemmer after control has 

been passed from step five. See (figure 2.2) 

The Porter Stemmer is a very widely used and available 

Stemmer, and is used in many applications. 

Implementations of this Stemmer are available at a 

website established by Porter himself, with 

implementations in Java, C and PERL; the website also 

includes a copy of the paper defining the algorithm. 

Other implementations of this algorithm are available 

from the Web. Porter's algorithm is probably the 

stemmer most widely used in IR research. 

http://www.tartarus.org/~martin/PorterStemmer/
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(Figure 2.2  Porter Stemmer)  
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2.4.2 Action of Porter stemming 

Porter stemming algorithm is a process for removing 

suffixes from words in English. Removing suffixes 

automatically is an operation which is especially useful 

in the filed of information retrieval. typical IR 

environment a document is represented by  a vector of  

words, or terms. Terms with a common stem will usually 

have similar meanings[4] , for example : 

 

Connect 

Connected 

Connecting 

Connection 

Connections 

 

Frequently the performance of an IR system will be 

improved if term groups such as this are conflated into 

a single term. this may be done by remove of the various 

-ED, -ING , -ION ,IONS  to leave the single term 

connect. In addition, the suffix stripping process will 

reduce the total number of terns in the IR system , and 
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Hence reduce the size and complexity of the data in the 

system, which is always advantageous. 

 

Usually is desired that only inflectional morphemes are 

removed (those corresponding to declinations, 

conjugations ,etc), not also derivational morphemes 

(which    correspond    to   different   parts   of    speech ) 

 

Porter algorithm does not fulfill this. One can make his 

own set of rules(for any language ). Porter's stemmer 

advantage is its simplicity  and speed [4] 

 

 

 

 

 

 

 

 

 



  

 - 24 - 

 2.4.3 Porter Stemmer Steps 

 

Step 1: Gets rid of plurals and -ed or -ing suffixes 

Step 2: Turns terminal y to i when there is another 

vowel in the stem 

Step 3: Maps double suffixes to single ones ization, -

ational, etc 

Step 4: Deals with suffixes, -full, -ness etc 

Step 5: Takes off -ant, -ence, et 

Step 6: Removes a final –e 
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3.1. Implementation of the project: 

The program is designed by PHP and by MySQL for 

database management, when we looking at the main 

interface (Figure 3.1) we will see that the interface 

contains a textbox and command button. 

 

(Figure 3.1: Main Interface) 

 

When text is input and the command button  is pressed   

the  program  will  apply  several  stages  on the text as 

follow  

1- Pre-processing stage 

2- Processing stage 

3- Final processing stage  
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3.1.1 Pre-processing stage: 

At this stage,   all  the  characters  are   converted  to a 

standard  format  text   (either uppercase or  lowercase 

letters) and   as spaces  are deleted   from the beginning 

of the texts and also symbols and numbers are  deleted.    

  

 

3.1.2 Processing stage: 

At this stage,  the  text will be  separated  word  to word , 

and  take  every  word  and  applied   Porter     Stemming 

algorithm  to delete all  suffixes and  prefixes  (suffixes) 

from  the word , this algorithm is  a six steps[3] , and are 

as follows: 

Step1:- Gets rid of plurals and -ed or -ing suffixe 

Rule 

SSES ->   SS             caresses ->  caress 

IES    ->   I                ponies    ->  poni 

SS     ->   SS             caress     ->  caress 

S       ->                     cats        ->  cat 
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Rule 

EEE  -> EE               feed     ->   feed 

Rule 

(*v*) ED  ->               plastered   -> plaster              

(*v*) ING ->              motoring   -> motor 

 

Rule 

AT -> ATE                 conflated   -> conflate 

BL -> BLE                  troubled    -> trouble 

IZ -> IZE                     sized        -> size 

(*d and not (*L or *S or *Z)) 

                                    hopp(ing) -> hop    

                                   tann(ed)    -> tan            

                                   fall(ing)    -> fall 

  

Step 2:- Turns terminal " y " to  "i"  when there is another 

vowel in the stem 

Rule 

(*v*) Y  ->   I                   happy -> happi 

                                         City    -> citi 

                                         Sky     -> ski 
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Step 3:- Maps double suffixes to single ones 

Rule 

ATIONL ->ITE           relational       -> relate 

TIONAL->TION        conditional     -> condition 

ENCI->ENCE             valenci           -> valence  

ANCI->ANCE            hesitanci        -> hesitance 

IZER-> IZE                digitizer          -> digitize 

ABLI->ABLE            conformabli    -> conformable    

ENTLI->ENT            diffrentli          -> different 

ELI->E                      vilely               -> vile 

OUSLI->OUS           analogously     -> analogous 

IZATION->IZE        vietnamization -> vietnamize  

ATION->ATE          predication       -> predicate 

 

Step 4:- Deals with suffixes, -full, -ness etc. 

Rule 

ICATE -> IC           triplicate           -> triplic 

ATIVE ->                formative     -> form 

ALIZE ->                AL formalize   -> formal 

ICITI -> IC             electriciti       -> electric 

ICAL -> IC             electrical       -> electric 

FUL ->                    hopeful         -> hope 

NESS ->                 goodness       -> good 
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Step5:- Takes off -ant, -ence, etc 

Rule 

  AL  ->     revival        -> reviv 

  ANCE   ->     allowance   ->  allow 

  ENCE   ->      inference    -> infer 

  ER        ->   airliner       -> airlin 

  IC         ->   gyroscopic -> gyroscop 

  ABLE   ->      adjustable  -> adjust 

  IBLE    ->   defensible -> defens 

  ANT     ->   irritant       -> irrit 

  EMENT ->   replacement-> replac 

  MENT  ->      adjustment -> adjust 

  ENT     ->   dependent  -> depend 

  UU       ->   homologous-> homolog 

  ISM     ->  communism-> commun 

  ATE     ->       activate      -> activ 

  ITI        ->   angulariti   -> angular 

  UUS     ->  homologous -> homolog 

  IVE      ->  effective      -> effect 

  IZE      ->  bowdlerize -> bowdler 

 

 

Step 6:- Removes a final -e 

 

Rule 

E ->               probate -> probat 

                      Rate      -> rat 
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3.1.3 Final processing stage: 

Now after the completion of operations  delete numbers 

symbols  and  suffixes and  prefixes , now the word  has 

become abstract and we can compare them with database 

designed  by MySQL  and this database contains several 

tables (figure 3.2)  (noun table, verb table, adjective table 

, adverb table, stop word table  )   

 

 Containing every table from these tables on a group of 

words of the same type when a word compared with 

words in these tables and similarity was found with a 

particular table, the counter of this type will increase. 

  

For example, the word (allow) is a word stored in the  

verb table when comparing this word with the tables 

in the database, we will find that word  in verb table 

see the (figure 3.3) So verbs counter increases by one.   
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 (Figure 3.2: MySQL Database)                        

 

 

                  (Figure 3.3: Verb table) 
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3.2 Final results:- 

After repeating the comparison process on all words  

of the text we will get the output, the results will be  

as follows: 

. 1- Each word with its root 

  2- Return the final result of the number of words  and 

 the number of acts and the number of adverb and the 

number of adjective and the number of nouns ….. etc. 

 

 

(Figure 3.4  and  3.5  Final output) 
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4.1 Conclusions 

 
1- A Porter stemming algorithm abstract a word from    

    suffix and prefix and   return  it into its root ,that is    

    help in a search  about word in text 

 

Use in internet search  2- 

3- Use in error checking 

 

 

4.2 Recommendation 

1-Expand in stemming algorithm research to developing 

it. 

2-  Including a research  more  subject  to  benefit  more 

number of canvasser and readers 

3- Doing by faster form to finish in faster time 
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