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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.

Keywords: Homoeopathy, Hindi Stemmer, prefix, suffix, root words,
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1 Introduction

Stemming is the pre-processing step of collapsing words into their morphological
root. For example, the terms TaTg, Tarssdi, cdTSdTel, <dTITeT, Idrd 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

(er=) Words

Iy Glle)

GR GE]

areft arg
EUES] TATTET
YT Siliecl]

3red a
JFSTeeT arer

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

Table 2. Hindi Vowels

Vowel (#HT3IT)
ar 3T | 3 |k 3f s
i) 3t |8 | U 3 3
There are certain consonents (&IsieT) in hindi which are shown in table 3.

Table 3. Hindi Consonants

Consonant (&TsieT)

b =T aT ) E) E) B ST of
El < S E) @ o1 ad 2 <
g < q w El H H =T <
T < 4 g = & &1 El El

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 Efae=l, Sfaest are morphological
variants of the word =Terez.

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. aforara = 31 + "UIa
3foreTdY = 3for + 9rht
IoTaTdARd = 39T +° Td + Ixd

3ioTetsah = 3791 +Ech
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syllables are Prefixes :- In feasible examples “afor, 31T, 3U, U, fa, 31" 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. 31ap2or = 371+ @30T
BT =g + 2Tt
e = + 30T

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 “31, 34, W, T, and =" are prefixes, they changed the
meaning of the root word “3fe1”.

Hindi Prefixes are shown below in the Table 4.

Table 4. Types of Hindi Prefixes

Prefix Meaning of prefix new words

37 ST 3ThIe  3THZ
31T & o= 3TeTollel  3TelaTelt
37e1 3TerT STETHIT  3TeTUhT
g = BRI B
ik g2 HIUT  MRAR

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

TH = e FATATTAT

e 31far HTT fer=faramar

e sq HZ UIBIT

= JH arfea FIorea
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. enfdfes = erof + 5
= gg+ ar

TAgdr

for=mae = f&7=T + 3mae
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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 (@fega uer=Ieg=» Suffixes used at the end of the Noun, Pronoun
and Adjective are called Secondary suffix

ugled =Ug+ T
31Y&Tde = 31Ul + Udel
gitaare = gita + AT

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

Table 6. Vibrant suffix

Suffix Words Suffix Words
3= TR == gRer=
E CIRAE]] T U
376 [SEGED BT BATBTT
3T BHIEAGTE aret eTeTaTel
arer ImStarer RIE STTgoz

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

Table 7. Abstract suffix

Suffix Words Suffix Words
3Mec ITHTES 3ms 3TeTTS
3 STar g <t
3T f3rara oI ST
a1 gerar uel ATATS

¢) Relational (Iieier.araes) suffix: Suffix that makes the realization of an relation is
called an relational suffix.

Table 8. Relational suffix

Suffix Words Suffix Words
31T R s enfdes
g =T 3T LIl

d) Adjectival (farerwror) 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
3 afsr ) preft

= =T =d egifeara
ST THEBIAT =l Gifeet

II) Feminine (Sfateres) 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

s SES 31 f3re o Herier
& HIZSAT 31Tt SAreprett 31 GG
ELl fafe=m Esal 3reTTitesT Cilsil 7ottt

III) Krit (=pa ) suffix: suffix using at the end of the things for making noun, adjective
and indeclinable is called Krit suffix.

Ex. fotsmae = fer=ser + 3irae

R = JeTar + 3T

a) Virant (@) Krit (gger) 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
=) HAETITB 37Th A7
SIES) 3TeTST 3Te], ERIG
[eRa) T qreT SITeYareT

b) Object (eatarass) Krit (@za) suffix:- Suffix that makes the realization of verb and
object is called objective suffix.

Table 12. Object Krit

Suffix Words Suffix Words
e Rereirer & 3Traelt
3T ATl 3TTaeT ST

¢) Abstract (atrarares) Krit (@) Suffix:- Suffix that makes the realization of verb and
abstract is called objective suffix.
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Table 13. Abstract Krit

245

Suffix Words Suffix Words
3Ts for=ms 31T 3Tl
g eHATY 37Tac ferzmace
3Mee HARTES 31Ta TGTT

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
31 I3 ar TS

5 Combination of Suffix and Prefix

Most of the words are made by using prefix and suffix both, for example.
Words Prefix + RootWord + Suffix

3UhbRb = 3T+ B + 37h
faraTe = T+ FH= + 2
gAfeTd = 31T + AT + B
geTctelt = @€+ ddel + 3

A = g+ AEA + B
foeh = o= 4+ = + =

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 1, .7,
Y, . »o are some of the suffixes which combine with the root word to produce its
morphological variants.

For Example, ciewmr, oisfs, osd, oisiel.

II) Join word Prefixes and suffixes: Join word prefixes are those which are produced
by adding 3=, 34, o1, T, and .

JeTEATH = I + ATA

IUER =37 + B8R
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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

SMEATAT = 3MST + aTeAT
BT = BT + T
GBTTEIR = Gablel + TR

IIT) Complex suffixes: Complex Prefixes are formed by adding more than one
prefixes to the root word. Like

HAATATIEAT = AH + 31T + SArdelr
fezfararer = forg + 31f87 + FATaT
UGB =ufd +30 +BR

Complex suffixes are formed by combining two or more consonants with the plain
suffixes. For example,

8JcTaRPS = 3T + 3ThS
HASI T = HAS + I
AfgE =A9 +T6

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 WBR=U+8R

{Original word} :={ Complex Prefix} + {Root word}

e.g Trdg =R+

{Original word} :={ Plain Prefix + join word + Complex prefix }+ {Root word}
e.g. JFIoIfed =A + 3 + A + 9rfed

{Original word} :={ SW} + {Plain suffixes}

e.g, Ugar = ugl + a1
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{Original word} :={ Root word} + {complex suffixes}

e.g, UUa =Uug+cd

{Original word} :={ Root word} + { join word + Complex suffixes+ Join Word}
e.g, 3cTekbs+ = 3T + 31k + s

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

3UchIIh

Step 2: Eliminate all the complex affixes

e.g, {3u} + {&p=} + {31k}

Step 3A: Eliminate the join word suffixes i.e. Eliminate the inflections of
consonants like @, &, @, @, with ¥

e, (&) = (®)+{z)

Step 3B: Eliminate the join word prefixes i.e. Eliminate the inflections of
consonants like o, &5, 3, 0

e.g, {ueR} = {u}+{ar=}

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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