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ABSTRACT

With the advent of social media, the amount of text available for processing across different natural
languages has become enormous. In the past few decades, there has been tremendous increase in the
number of language processing applications. The tools for natural language computing of various
languages are very different because each language has its own set of grammatical rules. This paper
focuses on identifying the basic inflectional principles of Tamil language at word level. Three levels of
word inflection concepts are considered — Patterns, Rules and Exceptions. How grammatical principles for
word inflections in Tamil can be grouped in these three levels and applied for obtaining different word
forms is the focus of this paper. These can be made use of in a wide variety of natural language
applications like morphological analysis, morphological generation, word level translation, spelling and
grammar check, information extraction etc. The tools using these rules will account for faster operation
and better implementation of Tamil grammatical rules referred from [G&TEVGHTLILIWILD |

tholgaappiyam] and [ /Beoreavrel | nannool] in NLP applications.
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1. INTRODUCTION

The number of social media platforms for various purposes like blogging, micro-blogging, photo
sharing, social networking etc., has risen steadily. The number of people who are members of the
same has also increased. For instance, the micro-blogging website Twitter has about 330 million
users (on 1st January 2018) and about 500 million tweets (on 24th January 2017) are sent on an
average per day [1]. This in turn, has paved way for collection and processing of various forms of
data — text, image, video etc., generated with high velocity and veracity. Focusing on the
processing of text, the posts of users in different natural languages have to be analysed; this
avenue of NLP has many challenges. One of them is to analyse text and interpret the meaning
conveyed. This is not possible without a tool which has knowledge of all the grammatical rules
followed in the natural language considered. Different tools need to be used for processing
different natural languages because of the differences that exist in terms of the syntax and
grammatical rules. In this work, a three level grouping of grammatical principles for word
inflections in Tamil language is proposed for better grammatical analysis.
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Inflection in grammar refers to the modification of a root word to convey various characteristics
like tense, gender, number, person, case etc. Inflection expresses one or more grammatical
categories with a prefix, suffix or infix, or another internal modification such as a vowel change

2.

For example, consider the Tamil word [Glerfleh&FevsseT | kiLinjalgal | sea shell <plural>].
Here, [&6rfleh &6V | kiLinjal | sea shell] is the root word which is a noun in singular form. The
suffix [&6IT | kal [] has been added to obtain the inflected version of the word in the plural form.

[GlerflepFeva@6mmey | kiLinjalgalaal | sea shell <plural><instrumental case>] is another
inflected form of the same noun where the root word &erfleh&6v is added with two suffixes —
[&6IT | kalL [] and [2y,6V | aal [] to denote plural and instrumental case respectively.

[ReflepFevmeflLOlpBS | kiLinjalgaLidamirundhu | sea shell <plural><locative
case><ablative case>] is yet another form of the same root word [&erfleh&ev | kiLinjal | sea
shell] with three suffixes. The suffixes are [&6T | kaL [] denoting plural, [@L.LD | idam |]
denoting locative case and [@ (HBS! | irundhu [] denoting ablative case.

EXAMPLE 1: SAMPLE NOUN INFLECTIONS

1.1 BeflEehFevdHeT — GHerflehaev <root word> <noun> + &6iT <plural>
kiLinjalgalL < kiLinjal + kaL.
sea shell<plural> « sea shell + plural suffix

1.2 PeflegpFevmaammev— HerflepFevu<root word><noun> + &eir<plural> +

6v<instrumental case> kiLinjalgaLaal « kiLinjal + kaL + aal
sea shell <plural><instrumental case> <« sea shell + plural suffix + instrumental case
suffix

1.3 GeflebgFevsmeflLdmBa «— Heflehaev <root word> <noun> + &6iT <plural> +
@ LD <locative case> + @ (HIH&! <ablative case> kiLinjalgaLidamirundhu « kiLinjal
+ kaL + idam + irundhu
sea shell<plural><locative case> <ablative case> « sea shell + plural suffix + locative case
suffix +ablative case suffix

Example 2: Sample verb inflections

2.1 um@eurmd « umlhi<verb> + 61 <future tense> + QU <second person> <singular>
paaduvaay <« paadu + v + aay
sing <imperative> « to sing + future tense + second person + singular

2.2 LMY &G &IT600T L9.(HB & IT6IT «— LIM(hi<verb> + @) <past tense marker> + &<sandhi> +

&6 & IMeooT L (H<auxiliary verb> + & <past tense marker> + Q6T <third person femine
singular suffix > paadikkoNdirundhaalL < paadu + i + k + koNdiru + nth + aalL she was
singing «— to sing + past continuous + third person + singular + feminine
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2.3 UmT(heUmI&eT « Lmm<verb> + 61 < future tense marker > + @4y < pronominal

third person singular > +86iT < plural suffix >
paaduvaargal. < paadu + v + aar + kal. they will sing < to sing + future tense + third
person + plural

In this work, three levels of word inflection rules are considered — Rules, Patterns and Exceptions.
How grammatical rules for word inflections in Tamil can be grouped in these three levels and
applied for obtaining different word forms is the focus of this paper. For the sake of simplicity, in
this paper we call a morphological ending, a pattern. A Pattern can be a number or case ending
associated with a noun or a person-number-gender marker associated with a verb. We have a set
of Rules and Exceptions associated with each pattern. A Rule will define how the pattern can add
to a root word or how it can separate from a morphological variation to obtain the root. An
Exception to a rule will handle special cases where the rule cannot be applied directly. These
three levels of grammatical forms discussed in this paper facilitate simple and efficient
implementation of grammatical rules in basic NLP tools like morphological analyser,
morphological generator, word level translator etc.

2. LITERATURE REVIEW

The three main types of morphological relations are Inflection, Derivation, and Compounding.
Inflectional morphology modifies the properties of lexemes, while maintaining the basic meaning
of the lexeme [3].

Singh and Sarma aim at reducing the number of affixes and word generation and re-adjustment
rules describing nominal inflection by using inflectional class information to analyse various
forms of Hindi nouns. They propose that the inflectional behaviour of nominal forms should be
used entirely in the formation of nominal classes in Hindi [4].

To Ramscar, it appears that inflection is carried out through analogical reminding based on
semantic and phonological similarity and that a rule-based route is not necessary to account for
past tense inflection [5].

Agglutination is a process of morphology in which complex words are formed by joining
morphemes together without changing the spelling or phonetics [6]. Prominent south Indian
languages like Tamil, Telugu, Malayalam, Kannada and Tulu are agglutinative [7].

Reddiah suggests that in addition to having similar sounds, all Dravidian languages are related
closely in grammatical aspects too. There are similarities in prefix, suffix, numbers, gender and
syntax and that all the Dravidian Languages are formed from one main Dravidian language,
which may be Tamil by most scholars’ opinions [8].

Anand kumar et al propose a machine learning based approach for morphological analysis using
SVM. This is a supervised model which needs voluminous training data to get good results [9].
But rule based approaches do not have this overload of having enormous tagged training data.
TamilComputingLab morphological analyser is a conventional rule based one [10]; Piripori is the
Tamil morphological analyser built on the principles discussed in this paper [11]. It was observed
from the working of the above two morphological analysers that when morphological rules are
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grouped and streamlined following the approach mentioned in this work, the speed of processing
and the accuracy with respect to precision and recall are increased compared to the conventional
rule based approach. The grouping of inflectional rules in Tamil accounts for faster and more
accurate operation of language tools; hence becoming necessary for better tools and applications.

3. DESCRIPTION OF INFLECTIONAL RULES IN TAMIL

Tamil script has 12 vowels [2 UNQDWSSISEET | uyirezhuthukkal], 18 consonants
[QLUQUIWSSI&H 6T | meyyezhuthukkal] which combine to form 216 combinational
letters [2_UNFTQL QWIS SIS E6T | uyirmeyyezhuthukkal.] summing up to 247 letters.
Tamil has more than 4 lakh words. These words are classified as [Q LW F&G & m6v | peyarchol |
noun], [eflemeoT&F@ &6V | vinaichol | verb], [@ ML &@Q &6V | idaichol | preposition and post
position], [2_fl&FQ &mev | urichol | adjective], [@eV&HRWLIGFGQ&F M6V | ilakkiyachol | literary
words]. Apart from the classes mentioned, Tamil has the ability to adapt words from other
languages; these words are called [6ULG&m6v | vadasol | words adapted from Sanskrit],
[Ben&FFQ&mev | thisaichol | word adapted from other languages like Urdu, Portuguese,
Telugu etc] [12]. These words combine with various prefixes and suffixes to yield their different
inflectional forms. When these combinations happen, certain alphabet transformations may (or
may not) happen. This work focuses on the collection of different prefixes and suffixes added to
Tamil root words (which are nouns or verbs) and the different grammatical transformations which

may happen during inflection. [Q@&TeVQ&TLILNWILD | tholgaappiyam] and [HedTenIT6V |
nannool] are the sources of the inflectional rules discussed in this paper.

4. PROPOSED WORK

4.1 PATTERNS

These are suffixes added to root words to get the different morphological variations of the words
considered. These patterns contain morphological information of number and case for nouns;
tense, number, case, person and gender for verbs.

Example 3 (Inflectional forms of a noun): The Tamil root word, [LO6VTJ | malar | flower], has
been taken as a sample to demonstrate some of the inflectional forms of nouns in Table 1. [LO6VIT
| malar | flower] is a noun whose inflected forms are obtained by mere suffixing of appropriate
patterns. Some other nouns may require some transformation, addition or removal of certain
letters. This is discussed in the Rules section.
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Table 1. Different inflectional forms of the noun [Loev T | malar | flower].

Pattern Implication of the | Inflectional split Inflected form of Description
pattern of the pattern the noun
[8561T | kalL ] <plural> [&6T | kaL || [LDevr&eT | | [LD6VT + &6
<plural>] malargalL | | | malar + kaL ]
flower<plural> ]
[&erfleor | | <plural> <ablative | [geiT | kaL || [evgaefledr || [LD6VT + &6l
kaLin ] case> <plural> ] + | malargaLin | flower | +  @eor |
[@eT |  in| | <plural> <ablative | malar + kalL +
<ablative case>] case> | inJ
[&@6rTmev | | <plural> [B6T | kaL || [LDVT&HQeNTTeL | | [LO6LT + &H6IT +
kaLaal ] <instrumenta | case> <plural> ] + [2460 | | Malargalaal ] o460 | malar +
aal | <instrumental kaL + aal ]
case> |
[&eoterm | kaLai] | <plural> <accusative | [ &eT | kaL | | [LD6UT&60T6T | | [LD6VT + Ss6iT +
case> <plural>] +[&3|ai| | malargalai] & | malar + kaL
<accusative case> ] +ai |
[&efledlpbal | | <plural>  <ablative | [ &6 | kaL | | [LoeursefleS@pbB& | [LD6VT + 6T +
kaLilirundhu] case> <plural>] + [@6v | | | malargaLilirundhu] | @6 +
il | <Locative case> ] A GHS! |
+  [QmbBas | malar + kaL + il
irundhu | <ablative + irundhu ]
case> |
[&erflLLD | | <plural> <locative | [ &eT | kaL || [Lnevp&erflLLD | | [LD6VT + Ss6lT +
kaLidam ] case> <plural>] + | malargaLidam ] @\LLD | malar +
[@ L LD]idam | kaL + idam]
<locative case> |
[BeflLI @B | <plural>  <locative | [ &6l | kaL | | [Loeur&eflLIA@®H | [LD6VT + SelT +
|  kaLidamirund | case> <ablative | <plural>] + | & | malargaLidamir | @LLD +
hu] case> [@L Lbjidam | | undhu] AmHS |
<locative case> + malar + kaL +
[@®BS! | irundhu | idam + irundhu ]
<ablative case> ]
[HEH&E | | <plural>  <dative | [ &eT | kaL || [lDUF&HEHSHEG | | [LD6VT + &6l +
kalLukku] case> <plural>] + [ | malargaLukku ] 2 &@ | malar
2 5@ | ukku | + kaL + ukku]
<dative case> ]
[ &@pLeor| | <plural> [ &61 | kaL || [lDeVF&HEBLET | | [LDGVIT + &H6T +
kaLudan ] <assoclative case> | <plural>] + [2_Lebr | malargaLudan ] o Lo | malar
| udan | <associative + kaL + udan]
case>]
[serflev | kaLil] | <plural> <locative | [ &eiT | kaL | | [oevFaserley] [LD6VT + S6lT +
case> <plural>] + [@ev | | malargaLil] @e6v | malar +
il | <locative case>] kaL +il ]

Example 4 (Inflectional forms of a verb): The Tamil root word, [LITIT | paar | see], has been
taken as a sample to demonstrate different inflectional forms of verbs when affixed with different
patterns denoting number and cases.

The noun and verb considered in Table 1 and Table 2 are such that their inflectional forms can be
obtained by mere suffixing of the patterns given. But there are other words which would require
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transformation of one or more alphabet to obtain the inflected form when combining with a
pattern. Such examples are discussed in the “Rules” part.

Table 2. Different inflectional forms of the verb [LIITIT | paar | see]

Pattern Implication Inflectional split of the Inflected form of the Description
of the pattern verb
pattern
[LiLmu | ppaay <second L(FhS) + [UrFUUmd | paarppaay | | [LMF + Ui+
P_ef50|”> LI(eTRT Q&IMev you will see ] U+l |
<singular> . +0+D+
<future tense> @@LE"] coTey ) *+ Ul P aaS] P
(W 6dTentl 60TEV 62 (THGI6TT)
[LumysseT| <third person> L(EFBH) + L [UTFLILT &6 | [Ur +L0+
ppaargalL] <plural> <future (THT Q&ML paarppaargal | they will see | 't + gy &6l
tense> @\euTL_Bleurev) + QbTSET ] | paar +p+p
(ULT&HmS + aargal ]
e LImevell GB))
[LiurmelT| ppaal] | <third person> Li(FBSE) + [UmFLILImeT | paarppaal | | [LImh +L1+
<singular> L(eTHTQSTeV she will see] LI +p6T |
T | @er_plare ) oy paat +p:+ p
(@uevor QLITeL el GH)) +aal ]
[LLFF| ppeer] <second LIFBHE)) + [UmFLILST | paarppeer | [ury + 0+
person> LI(eTHF Q1 &Tev you will see ] U+ Fy |
<p|urtal> <future @eTLEeTev ) + FFIf paar+p+p+
> . .
ense ((pedTenfleuTey LisTemL eer]
_ N&H)
[Lirm| ppaar] <third person> Li(FHS) + [UMFLILMT | paarppaar | [urmy +L+
<plural> <future LT BT ASHT6V they will see] U+aLy |
tense> @TLEGT6V ) + Suif( paar +p +p+
UL J&6m& LI6VJ LMY aar]
RIGI5)
[Li@Li6dr| ppaen] |  <first person> LI(&FBE)) + [T @ Li6dT| paarppaen| i [umy +L+
<singular> LIEHTQSTe will see] LI + e |
<future tense> @aTLEleme ) + paar +p + p +
T (HETED RBENLD) aen]
[LGUmLD| <first person> Li(FBS) + [UTFLIGLITLD| paarppoam| | [T +L1+
ppoam] <plural> <future LITHFO&TeV let us see] U+ elDd |
tense> @eTLBlemev ) + gl paar+p +p+
(S 60T6mILD LIGOTEmLO oam]
. N &E)
[Liumedt| ppaan] | <third person> Li(FBSE) + [UMFLILIMedT | paarppaan | | [LUMF +L0+
<singular> (BT QST he will see ] LI + 9607 |
<future tense> @ETLEI6m60 ) + 2460 paar +p +p +
<masculine> (LTI 6 &GH) aan]
[LSF & <second LEFBS)) + LI (TH &MV [UTFLST ST | [Um +L0+
ppeergal] person> @\eoTL_Blemev) + FFyGeT | paarppeergal | you will see] | 't + Fj&seit |
<plural> <future |~ o Grefleoren LigdTemLD paar +p + p +
tense> &) eergal]
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4.2. RULES

Each pattern has a set of Rules associated with it which records the list of all possible
transformations which may occur when that pattern combines with different words to form the
inflected forms of the same.

When a root word combines with a specific pattern (suffix with some morphological
information), the former may have a change in one or more letters, or may have one or more
letters added to it to form the final inflected form. These transformations are governed by
grammatical principles described in [13], [14] and [15]. These are classified as “Rules” under
each pattern i.e., each pattern has an associated set of Rules governing the transformations which
may occur when the pattern combines with a word to form the inflected form of the latter.

The relationship between patterns and rules is illustrated in the Figure 1.
Let

n - number of patterns

Rules(x) - the set of rules for the pattern ‘x’

Rule X,y - Rule number ‘y’ of the pattern ‘x’

npx - number of rules for pattern ‘x’

Each of the ‘n’ patterns have a set of rules associated with it. A pattern is a suffix which can be
affixed with a word to form its morphological variants. Each of the rules under a pattern are
numbered with a unique number also denoting the pattern it is associated with.

/ [ \

» * ; -
RLULES(FI | ELLEMPI) e
Fuale 1,1 Ruls 2.1 Fuabe .1
Fiale 1,2 Ruls 2.2 . Fouse ot
Fugle 1 api Flube 3 mpl Fus wnpm

Fig 1. Relationship between patterns and rules
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Example 5 (Rules associated with a noun pattern): The following table illustrates some of the
rules which are associated with the pattern [&6iT|kaL] which denotes plural.

Table 3. Rules associated with the pattern [&6iT | kaL]

Pattern Root noun Rule Inflected form Inflectional split
[&en| [worb | maram | [@ > b [orfiser marangal | | [ wpis + s |
kal ] | tree] | ng >m | tree<plural=] maram + kal ]
[aump s [unipds&sen | [unpss + s
vaazhthu| [& =] vaazhthulkkal | vaazhthu + kal |
greeting) k=] greeting <plural=]
[apan] [plsar [per + &ar |
mul [C > ar| mutkal | mulL + kal ]
thorn] t=L] thorn=plural=]
[Clamen]| [Qermaen | [Qenés + ser |
chol| b > a| choRkaL chol + kal ]
word] R=>1] word<plural>]

In Table 3, the noun [LOFLD | maram | tree], has [LD | m] as the last letter. When [LOFLD| maram |
tree] is pluralized with the suffixing of the pattern [&6TT | kaL], the “LD” of “LOFLD” has to be

transformed to [l | ng]. [6UTLD& & | vaazhthu | greeting] has a [& | k] attached to it when
pluralized with the suffixing of the pattern [8&6iT | kalL]. [(L6T | muL | thorn] ends with the

alphabet [6IT | L]. When suffixed with the pattern [&6T | kaL], the “eT” of “(6T” changes to [L_

1.

Example 6 (Rules associated with a verb pattern): Coming to Rules for verb inflections, some of
the rules of the pattern [LIL_L9.(H& & | pattirukka] when combining with verbs are studied.

Table 4. Rules associated with the pattern [LIL_L9.(H& & | pattirukka]

Pattern Root verb Rule Inflected form Inflectional
split
[@& Wi | chey || [w>-]| ya>-] [QFWWLLLIQMmES | [ +
do] | cheyyappattirukka | ] UL 1Q(H& &
| chey +
pattirukka ]
[6uLp I [& >& | ka> ku | [QUOBISLUULIQ(HEHS | [UPLMRIEG +
vazhangu| give] ] | vazhangappattirukka | ] | LI 19@m& 8
| vazhangu +
pattirukka ]
fep®| moodu| | [L>@® | ta>| [pLLLILIG®SES | | [e® +
UL 1955 | close] tu] moodappattirukka ] UL 19(HE &
pattirukka ] |  moodu +
pattirukka ]
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[Blosg! || [ >& | tha>thu | [BlQISSULILIGGES | [Blss +
niRuthu| stop] ] | niRuthappattirukka| ] UL 19(H& &
| niRuthu +
pattirukka ]
[Gua| paesul |[ & >& | cha| [GUEFLULIQM&ES || [Cua +
speak] >chu ] paesappattirukka| ] UL 1Q(HE 5
| paesu +
pattirukka | ]
Loy [U>y | pavpu] | [UOUULIG®GSS || [Uguy  +
parappu| spread] parappattirukka | ] UL 19(HE &
| parappu +
pattirukka ]
[25x udhaRul | [ © >0 | Ra| [250UULGGSS | [2500 +
shake ] >Ru] udhaRappattirukka| ] UL I9(H&SH
| udhaRu +
pattirukka

In Table 4, the root words end with the letters [& | ku], [& | chu], [( | tu], [&! | thu], [4 | pu],
[m1 | Ru] which are formed by the combination [6U6vedlet):: 6T(WDSSIGGE6T | vallina
ezhuthukkaL | hard consonants] with the vowel [2_ | u]. The vowel [2_ | u] changes to [ | a] in
these transformations.

4.3. EXCEPTIONS

These are transformations which do not follow any regular structure with respect to the patterns

discussed earlier.

Example 7 (Some sample exceptions for verbs): The following table illustrates some exceptions
which occur with verbs.

Table 5. Sample Exceptions

Root verb Pattern Implication of | Inflected form of Intermediate Inflectional
the pattern the word inflectional split
split
[ourm | vaa| | [b&meor| | <thirdperson> | [eubgmedr| | [6u + HSTedT| [ourr
come] ndhaan ] <singular> vandhaan| he va + ndhaan] +I5& 60T |
<past tense> came] vaa +ndhaan]
<masculine>
[6urT | vaa | [Bmmesr| | <third person> | [eu B W edT| [u@ + & [6urT
come] kiRaan] <singular> varugiRaan| he D IT60T| +& M ITeoT |
<present comes] varu + kiRaan] | vaa +kiRaan]
tense>
<masculine>
[Bl6v] nill [@p60r | | <thirdperson> | [mBlesTmTedT| [BleoTm + [Blev +
stand] aan] <singular> ninRaan | he 24607 | L6 |
<past tense> stood] ninRa + aan] nil + aan]
<masculine>
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[Q&smelT| [@seor | | <third person> | [Q&mevorLrTedT| | [Q&MevOTL + | [Q&BMTET +
koL| have ] aan] <singular> koNdaan| he had] | o6t | koNda | 60T | koL
<past tense> + aan] + aan]
<masculine>
[Emli@ | [epetr | | <thirdperson> | [FrildllLmedr | [Friilie | [FrUl@
chaappidu | eat aan] <singular> | chaappittaan he + 91 60T | + 91607 |
] <past tense> ate] chaappitta+ | chaappidu +
<masculine> aan] aan]

The verb [6uIT | vaa | come] combines with the pattern [[5&meor | ndhaan] to form [6u1H & MeoT|
vandhaan| he came] i.e., the alphabet [6uT | vaa] changes to [6d | va]. The same verb combines
with the pattern [&) mIT &oT | kiRaan] to form [6u@H&) MIT 60T | varugiRaan| he comes]. In this

inflection, the alphabet [6uIT | vaa] changes to [6u | va] and the alphabet [(H | ru] gets added as
well.

5. RESULTS AND DISCUSSION

280 noun patterns and 880 verb patterns were collected. The number of rules for nouns, verbs and
compound words are 50, 124 and 54 respectively. Each pattern is given a specific ID. All the
rules applicable for a specific pattern are grouped with the ID allotted for the pattern. These
inflection rules form a repository which can be used to form a variety of NLP tools like
morphological analyser, morphological generator, word level translator, spelling and grammar
checker etc.

The grouping and classification of inflectional rules in Tamil discussed in this paper have been
applied to build Piripori [11], a Tamil morphological analyser. A list of 232292 Tamil words
were taken from different sources and were input to Piripori and Tamil Computing Lab analyser.
In Table 6, the analysis times for 137144 Tamil words for Tamil Computing Lab analyser [10]
and Piripori [11] are tabulated. The time taken by Piripori to analyse the 232292 words given as
input is lesser than that taken by Tamil Computing Lab analyzer. The graphical representation of
the data is given in Figure 2.

Table 6. Analysis times of TaCoLa and Piripori analysers

Analysis time Analvsis time
in nanoseconds in minutes
TaCoLa analyser 4.65335E+11 7.75891543
T 44597119480 0.74328532
Piripori
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Fig 2. Comparison of analysis times of Tamil Computing Lab analyser and Piripori

To compare precision and recall of the two analysers, a standard POS tagged document [16] was
taken from LDCIL website as test data. The file consisted 164 words out of which 121 were
nouns and 43 were verbs. Precision and recall of analysis of noun and verbs in the
abovementioned file were calculated separately. The results of the same are tabulated in Table 7.

Table 7. Data for precision and recall calculation

Tacola Piripori
No. of nouns correctly classified 85 110
No. of verbs correctly classified 20 25
No. of nouns classified as verbs 9 0
No. of verbs classified as nouns 12 5

Precision and Recall are calculated using the following formulae.

Precisionnoun = (No. of nouns correctly analysed) / (No. of words analysed as nouns)

Precisionverb = (No. of verbs correctly analysed) / (No. of words analysed as verbs)

Recallnoun = (No. of nouns correctly analysed) / (No. of nouns)

Recallverb = (No. of verbs correctly analysed) / (No. of verbs)

The results of the calculation are tabulated in Table 8 and represented graphically in Fig 3.

Table 8. Precision and Recall of nouns and verbs

TaCola Piripori
Precision of Nouns 0.87628866 0.9565217
Recall of Nouns 0.702479339 0.9090909
Precision of Verbs 0.689655172 1
Recall of Verbs 0.465116279 0.5813953
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The precision and recall values of nouns and verbs of Piripori, which is based on the grouping of
grammatical rules discussed in this paper are higher than those of Tamil Computing Lab analyser.

Thus with the application of the grouping of grammatical rules into Patterns, Rules and
Exceptions as discussed in this paper has led to a better performing Tamil morphological analyser
in terms of analysis time, precision and recall compared to another analyser following the
traditional rule based approach.

Fig 3. Comparison of Precision and Recall

6. CONCLUSION

Three levels of Tamil word inflection rules are considered in this work — Rules, Patterns and
Exceptions. How grammatical rules for word inflections in Tamil can be grouped in these three
levels and applied for obtaining different word forms is the focus of this paper.

Efficient application of syntax and grammatical rules of a natural language in a natural language
application or tool is very important for minimal error. This work focuses on the collection of
inflectional rules in Tamil grammar referring [13], [14] and [15] thus forming a repository which
can be used in various NLP tools and applications. There has been great improvement in retrieval
speed and accuracy with respect to precision and recall when these rules were used to build a
morphological analyser compared to the traditional rule based approach.
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