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Abstract. Stemming is an evolution that integrates morphologically 
corresponding stipulations into a single term devoid of doing inclusive 
morphological scrutiny. Stemming is utilized in information retrieval systems to 
acquire enhanced performance. Moreover, this process diminished the number 
of terms in the information retrieval system. This paper presents and discusses 
rule-based Hindi language clinical stemmer, which incorporates terms manually 
extracted affix stripping rules. The proposed stemmer is not domain reliant but 
we use this stemmer in Homoeopathy language. It converse the well-organized 
technique in which the affix list was developed, and in attendance the linguistic 
grounds subsequently including various affixes in the inventory. Analogous 
performance can be tattered to build stemmer for auxiliary fields such as story 
books, news articles, etc.  
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1 Introduction 

Stemming is the pre-processing step of collapsing words into their morphological 
root. For example, the terms nokb] nokb;kWa] nokbokyk] nok[kkuk] nokr might be 
conflated to their stem nok - The first paper on the stemmer was published in 1968. It 
was written by Julie Beth Lovins [1] it is a rule based stemmer. This is a single pass 
context-sensitive, longest match stemmer which make use of a list of about 250 
unusual suffixes, and removes the longest suffix attached to the word, that the stem 
after the suffix has been removed is always at least 3 characters long. Another popular 
rule based stemmer developed was by Porter in 1980, popularly called as Porter’s 
stemming algorithm [2].  

This stemmer was very extensively used and became the genuine standard 
algorithm used for English stemming. The procedure of stemming is also called 
conflation. It is also used in indexing and search system. These will handle automatic 
removal of word endings. Stemming is usually done by removing any attached 
suffixes and prefixes from words stemmer uses number of techniques like Brute force 
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algorithm, suffix stripping algorithm, lemmatization algorithm, stochastic algorithm, 
N gram analysis, hybrid approaches. These stemming algorithms are different in 
performance and accuracy. These all techniques have different approaches and 
methods to stem words. 

2 Approaches to Stemming  

The stemmer for other languages like English, Nepali, Bengali and Hindi are present. 
Mostly the word is done on English language. Algorithm for suffix stripping is used 
in 1980 by M. F. Porter. In this it uses a list of suffixes by which it matches an 
inflected word and removes the suffix, stemming algorithm is used for German 
languages, and in this stemmer firstly it removes a suffix from the word the word and 
then checks the validity of word. If the word found to be illogical then it substitutes 
the suffix with the other words [3]. In the Dutch stemmer it uses a suffix stripping 
algorithm and dictionary lookup rule based methods [4]. In the Nepali Stemming it 
uses a morphological analyzer which determines the given inflected word. In this it 
also tells about the Dawson stemming algorithm, Krowertz algorithm [5]. Lightweight 
stemmer for Bengali also exists. In which it just strips the affix from the word without 
doing the complete morphological analysis. It removes suffixes as well as prefixes. 
This type of approach that is used for stemming is also called affix removal approach 
[6]. In the lightweight stemmer for Hindi it uses a look up table approach in which 
word is matched with the words present in the table. Light weight stemmer approach 
uses affix removal algorithm and n gram stemming algorithm. It also shows the over 
stemming errors and the under stemming errors [7]. There is a hybrid approach which 
is used for stemming of Arabic text. In this approach it uses a dictionary technique, 
morphological analysis, affix removal, statistical and translation technique. It also 
shows the accuracy of this hybrid approach on various areas like economics, science, 
medical and sport [8].  

3 Language and Grammar 

Hindi is a direct descendant of Sanskrit through Prakrit and Apabhramsha. It has been 
influenced and enriched by Dravidian, Turkish, Farsi, Arabic, Portugese and English. 
It is a very expressive language. Throughout the world more than hundreds of 
universities having Hindi as subject in syllabus. Most of the famous composition of 
Hindi has been translated into foreign languages. In India Delhi, Haryana, Bihar,  
Uttar Pradesh, Madhya Pradesh, Himachal Pradesh are Hindi heart lands, but non 
Hindi states like Kerala, Andhra Pradesh, Assam, Manipur, Maharashtra, Gujrat, 
Calcutta, Nagaland, Tripura etc., are also accumulating Hindi. Today’s in India Hindi 
is using in terms of communicating language, State language, Mother tongue, official 
language etc. In India most of the states using Hindi and also in News papers, School 
books, Advertisements, etc. so Hindi language is India’s dignity. 

In Hindi some of the characters and words prevailing two type of forms like;- 
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Table 1. Two type of forms of words 

          (’kCn) Words 
x;s Xk, 

u;h ubZ 

x;h xbZ 

Pkkfg;s Pkkfg, 

Tkk;sax Tkk,Waxs 

vUr Var 

lEcU/k laca/k 
 

There are 13 vowels in Hindi which are shown below in table 2. 
 

Table 2. Hindi Vowels 

         Vowel (ek=k) 
v vk vkS _ va b 

, v% bZ ,s m vks 

There are certain consonents (O;tau) in hindi which are shown in table 3. 

Table 3. Hindi Consonants 

Consonant (O;tau) 
d [k x  ?k M p N t > 

= V B M < .k r Fk n 

/k U i Q c Hk e ; j 

y O ’k "k l g {k = K 

4 Stemmer Characteristics of Hindi Language 

A Hindi is morphologically very rich. A single root word may have different 
morphological variants, for example, words like MkWDVjksa, MkWDVjh are morphological 
variants of the word MkWDVj. 

4.1 Prefix 

The variants in Hindi are usually formed by adding prefixes to the stem or root word. 
We can categories the Prefixes found in Hindi language. 

Syllable which is added in front of the word and then influenced the meaning of 
the word, those syllables is called prefix. 
 
Ex. vax?kkr    =     vax  +  ?kkr  
       vax?kkrh    =    vax  +  ?kkrh 
       vax?kkrxzLr  =  vax  + ?kkr + xzLr 
       vaxPNsnd         =   vax  + PNsnd 
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syllables are Prefixes :- In feasible examples  “vax, vk, mi, iz, fo, l” are syllables. 
Prefixes are applied only in the form of syllable. 
Prefixes are added in front of words: - most of the time peoples remove syllable to 
obtain the prefix. 
 

Ex. vdj.k =   v +  dj.k 
    dq’ky  = dq   +  ’ky 
    Ckks/k   = c    +   vks/k  
 

In the above examples prefixes are correct and have syllables but they are not concert 
with any words. In the above examples where prefixes are added to the improper 
words, hence these types of separations are not true. 

 
Prefix influenced the meaning of words: - Prefixes are used to get the new meaning of 
the words, when prefixes added to the words, then the meaning of the root words are 
changed. In the above example “vk, mi, iz, fo, and la” are prefixes, they changed the 
meaning of the root word “vax”.    

Hindi Prefixes are shown below in the Table 4. 

Table 4.   Types of Hindi Prefixes 

Prefix Meaning of prefix new words 
v vHkko vdky vej 

vu ds fcuk vutku vugksuh 

v/k vk/kk v/kejk v/kidk 

Dq cqjk dqiq=  dqdeZ 

Hkj iqjk HkjisV   Hkjekj 

 
Sometimes more than one prefixes are attached with the word examples are shown 
below in the table 5. 

Table 5. Words append with the Prefixes 

Prefix Prefix Root word Words 
le~ Vk Ykspuk lekykspuk 

fuj~ vfHk Ekku fujfHkeku 

Izfr Mi Dkj izR;qdkj 

Lq le~ xfBr lqlaxfBr 

4.2 Suffix 

Syllables which are added at the end of the word and then manipulate the meaning of 
word, those syllables is called suffix. 
 

Ex. /kkfeZd  =  /keZ + bd 
      i’kqrk   =  i’kq +  rk 
        fy[kkoV =  fy[k + vkoV 
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In Hindi there are certain types of suffixes, some suffixes used in verbs, some are used in 
Noun, Pronoun and Adjectives. Reversal in the gender form by using some of the 
suffixes, and some consumed in the separation form. In this way there are certain types of 
suffixes in Hindi. So, for the purpose of perusal it is divided into three main parts. 
I) Secondary suffix (rf)r izR;;):  Suffixes used at the end of the Noun, Pronoun 
and Adjective are called Secondary suffix 
 

i’kqRo   = i’kq + Ro 
viukiu = viuk + iu 
cqf/neku~ = cqf/n + eku~ 
 

a) The vibrant (drZ`okpd) secondary suffix: Suffix that makes the realization of a task 
is called the vibrant suffix. 

Table 6. Vibrant suffix 

Suffix Words Suffix Words 
vkj Yqgkj b;k nqf[k;k 

bZ ’kjkch ,jk lisjk 

vd ys[kd dkj dykdkj 

vkj Nqdkunkj oku /kuoku 

Okkyk xkM+hokyk xj tknwxj 

 
b) Abstract (Hkkookpd) suffix: Suffix that makes the realization of an abstract is called 
an abstract suffix. 

Table 7. Abstract suffix 

Suffix Words Suffix Words 
vkgV xjekgV vkbZ HkykbZ 

vk Cqykok bZ lnhZ 

vkl feBkl Ro nsoRo 

Ikk cq<kik iu ckyiu 

 
c) Relational (laca/k-okpd) suffix: Suffix that makes the realization of an relation is 
called an relational suffix. 

Table 8. Relational suffix 

Suffix Words Suffix Words 
vky Llqjky bd /kkfeZd 

,jk Ppsjk vk Hkrhtk 

 
d) Adjectival (fo’ks"k.k) suffix: Suffix that makes the realization of a quality is called 
an adjectival suffix. 
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Table 9. Adjectival suffix 

Suffix Words Suffix Words 
vk vaMk bZ dzks/kh 

bZ; n;uh; br Fpafrr 

bZyk Pedhyk by tfVy 

 
II) Feminine (L=hokpd) suffix: - suffixes that are used to convert words into feminine 
are called feminine suffix. 

Table 10. List of Feminine Words 

Suffix Words Suffix Words Suffix Words 
bZ yM+dh vk f’k";k bu lqukfju 

Uh eksjuh vkuh ukSdjkuh vkbu Bdqjkbu 

b;k fcfV;k bdk v/;kfidk erh Hkxorh 

 
III) Krit ( d`r~ ) suffix: suffix using at the end of the things for making noun, adjective 
and indeclinable  is called Krit suffix. 
 
Ex. fy[kkoV  =  fy[kuk + vkoV 
   f[kykM+h = [ksyuk + vkM+h 
 
a) Virant (drZ`) Krit (d`r~) suffix:-  Suffix that makes the realization of a verb and 
Subject is called an vibrant Krit suffix. 

Table 11. Virant Krit 

Suffix Words Suffix Words 
Vd lgk;d vkd rSjkd 

vkM+h vukM+h vkyw n;kyq 

,jk yqVsjk okyk tkusokyk 

 
b) Object (deZokpd) Krit (dr̀~) suffix:-   Suffix that makes the realization of verb and 
object is called objective suffix. 

Table 12. Object Krit 

Suffix Words Suffix Words 
vkSuk f[kykSuk Uh vks<+uh 

vkuk [kkuk vkouk Mjkouk 

 
c) Abstract (Hkkokpd) Krit (d`r~) Suffix:- Suffix that makes the realization of verb and 
abstract is called objective suffix. 
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Table 13. Abstract Krit 

Suffix Words Suffix Words 
vkbZ fy[kkbZ vku mM+ku 

Vki Feyki vkoV fy[kkoV 

vkgV ?kcjkgV vko p<+ko 

 
d) Past and Present Krit Suffix:- Suffix that makes the realization of Noun, 
Indeclinable, and special meaning verbs is called Verbal suffix. 

Table 14. Past and Present Krit Suffix 

Suffix Words Suffix Words 
vk lw[kk rk p<+rk 

5 Combination of Suffix and Prefix 

Most of the words are made by using prefix and suffix both, for example.  
Words         Prefix   +    Root Word    +    Suffix 
midkjd =     mi    +         dkj           +    vd 
vfHkekuh  =     vfHk   +     eku             +     bZ 
viekfur =      vi   +    eku             +   br 
cnpyuh  =       cn     +     pyu           +    bZ 
nqLlkglh    =   nql     +   lkgl         +    bZ 
funZ;h      =      fuj      +     n;k            +  bZ 

6 Pattern of Hindi Words 

The variants in Hindi are usually formed by adding prefixes and suffixes to the stem 
or root word. We can categories the prefixes and suffixes found in Hindi into three 
types: 
 
I) Plain Prefixes and Suffixes: when prefixes added to the words, then the meaning of 
the root words are changed. Plain suffixes are also called dependent vowel signs k, f, h, 
ks, s, q , w are some of the suffixes which combine with the root word to produce its 
morphological variants. 
For Example, yMdk] yMfd] yMds] yMfd;kWa. 
II) Join word Prefixes and suffixes: Join word prefixes are those which are produced 
by adding mu, mi, fu, fo, and lq. 
mupkl = mu + pkl 
migkj = mi + gkj 
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Join word suffixes are those suffixes which are formed by merging two or more 
consonants and vowels. These join words are formed by merging any of the 
consonants with the morphological variant  
 
xkM+hokyk = xkM+h + okyk 
dkjhxj = dkjh + xj 
nqdkunkj = nqdku + nkj 
 
III) Complex suffixes: Complex Prefixes are formed by adding more than one 
prefixes to the root word. Like 
 
lekykspuk = le~ + vk + ykspuk 
fujfHkeku  = fuj~ + vfHk + eku 
izR;qdkj   = izfr  + mi + dkj  
 
Complex suffixes are formed by combining two or more consonants with the plain 
suffixes. For example,  
 
HkqyDdM+ = Hkqy + vDdM+ 
Ekuq";Ro = Ekuq"; + Ro 
uSfrd = uSr + bd 
are some of the complex suffixes. 
 
IV) Words follow a specific pattern: Unlike other Indian languages it is found that 
words in Hindi language follow a specific pattern. The words in the Hindi can be 
expressed as: 
 
Token = Prefix + Root Word                for Prefix 
Token = Root Word + Suffix                for Suffix 
Token = Prefix + Root Word + Suffix 

7 Our Approach towards Affix Stripping 

The rule-based stemmer extract affix stripping rules based on the morphological 
characteristics of Hindi.The common stemming patterns found in Hindi are:  
 

{Original word}:= {Plain Prefix} + {SW} 
e.g  izgkj = iz + gkj   
{Original word} :={ Complex Prefix} + {Root word} 
e.g  funZ; = fuj~ + n; 
{Original word} :={ Plain Prefix + join word + Complex prefix}+ {Root word} 
e.g.  lqlaxfBr = l + m + le~ + xfBr 
{Original word} :={ SW} + {Plain suffixes} 
e.g, i’kqrk = i’kq + rk 
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{Original word} :={ Root word} + {complex suffixes} 
e.g,  i’kqRo = i’kq + Ro 
{Original word} :={ Root word} + { join word + Complex suffixes+ Join Word} 
e.g, HkqyDdM+   =   Hkqy + vd~ + dM+ 
 

The affix (prefix and suffix) stripping rules for the rule-based stemmer are based on 
these patterns. Fig. 1 depicts steps in the algorithm. 
 

Step 1: Input list of words 
midkjd 
Step 2: Eliminate all the complex affixes 
e.g, {mi} + {dkj} + {vd} 
Step 3A: Eliminate the join word suffixes i.e. Eliminate the inflections of 

consonants like d, n, Q, o, with j~ 
e.g, {dz} = {d}+{j~} 
Step 3B: Eliminate the join word prefixes i.e. Eliminate the inflections of 

consonants like iz, d, m, i 
e.g, {izgkj} = {iz}+{gkj} 
Step 3C:- Eliminate the inflections for consonant j 
Step 4A: Eliminate the inflections for consonant y  
Step 4B: Eliminate the inflections involving plain affixes. 

Fig. 1. Algorithm developed for Hindi Stemmer 

8 Conclusion 

In this paper we have presented a stemming methodology that is based on a hand 
crafted rule based system. The rule based system models phenomena of inflectional 
languages in a linguistic and consistent way. We discussed different approaches of 
stemming and detailed depiction of Prefix and Suffix. The proposed clinical stemmer 
incorporates terms manually extracted affixes stripping rules and algorithm, it is not 
domain relevant. It converse the well categorized technique in which the affixes are 
detached. 
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