Detecting and Correcting Contextual Mistakes in
Sentences Using Part of Speech Tags

ABSTRACT

. A grammar checker is a tool to check each sentence in a text to see whether it conforms to the
grammar. In case it finds a structure that conflicts with the conformity to the grammar, it would give
suggestions for alternatives. The grammar checkers for European languages and some Indic languages
are well developed. However, perhaps, owing to Tamil being a morphologically rich and agglutinative
language this has been a challenging task. An approach to detecting and correcting grammatical
mistakes due to subject and finite-verb disagreement with regard to person, number and/or gender and
due to disagreement in tense aspects in Tamil sentences is proposed in this paper. A method has been
proposed that uses hierarchical part-of-speech tags of words to detect the grammatical mistakes in
subject and finite-verb agreement and mistakes in tense aspects in Tamil sentences. Two sets of Tamil
grammar rules are used to generate suggestions for the grammatical mistakes. Test results show that the
proposed grammatical mistake detection and correction system performs well.
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1. INTRODUCTION

Tamil, a Dravidian language and an official language of Sri Lanka, is an agglutinative language having rich
morphological structure. Tamil has 247 letters comprised of 12 vowels, 18 consonants, 216 composite letters
combining each consonant with each vowel, and one special letter, known as “ayutha eluththu” [1] [2] [3].
Tholkappiyam [4] and Nannool [5] are two popular works in Tamil grammar that define how words and
sentences have to be formed in Tamil. Tamil words are formed by lexical roots followed by one or more
suffixes. Tamil verbs inflect with person, number and gender marking, and combine auxiliaries that indicate
aspect, mood, causation and attitude whereas Tamil nouns inflect with plural markers, case markers and
gender markers [1] [2] [3]. The agglutinative nature makes Tamil a complex language to process using
computers.

The grammatical error detection and correction process can be divided into two types namely interactive and
automatic. Interactive grammar checkers would find the grammatical errors and suggest the most suitable
alternatives to the grammatical mistakes, allowing users to select the best one from the suggestions given or
ignore the suggestions. Automatic grammar checkers would find the grammatical errors and automatically
correct them by substituting the most suitable suggestion in context, without user intervention.

Everyday humans produce several research articles, books, documents and magazines in this universe.
When typing these documents, several grammatical errors may occur in sentences, such as subject-verb
disagreement, inconsistent tense aspects and modifier-noun disagreement [6] [7]. These errors can be
detected and corrected with suitable replacements by considering the syntactic categories (part-of-speech
tags of words) of each word in the sentence. Humans may take a long time to find and correct errors in the
whole document or fail to detect all of them due to ignorance and tiredness. An efficient grammar checker can
help detect and correct grammatical errors quickly without being tired and becomes as an essential tool for
text processing applications.

In this paper, we focus on detecting and correcting mistakes in subject and finite-verb agreement with
regard to person, number and/or gender and mistakes in tense aspect agreement in Tamil sentences and
analysing the necessity of part of speech tags of words to handle these grammatical mistakes. Tamil words to
develop a grammar checker.. Hierarchical part of speech (POS) tags of words are used to detect these types
of grammatical mistakes, and two sets of Tamil grammar rules are used to generate suggestions.

After this introductory section, the rest of this paper is organised as follows: Section Il describes our
methodology. Test results are discussed in Section I, with the conclusion in Section IV.

2. METHODOLOGY

The system proposed in this paper aims to detect and correct the following types of grammatical mistakes in

Tamil sentences.

Type 1: Mistakes in subject and finite-verb agreement with regard to person, number and/or gender
In Tamil sentences, the finite-verb must agree with the subject of the sentence in terms of person (first
person, second person, third person), number (singular, plural) and gender (masculine, feminine). For
example, in the sentence ‘wyauar Crpmy LM _sTawsEs Geamar, subject and finite-verb disagree in
gender (‘geuar is of masculine but ‘Qeamrer is of feminine). In the sentence ‘weouj ewigrens@ed
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adewerwmgermiszer, Subject and finite-verb disagree in number (‘gjeui is singular but
‘aflewerwimyermiser iS plural).
Type 2: Mistakes in tense aspect agreement
In Tamil sentences, the words that indicate the tense (past tense, present tense or future tense) must
agree. For example, in the sentence ‘wousr Gppay ur srewwsgEgl Gumensr, the word ‘Grom/
indicates past tense but the finite-verb ‘Gumesres indicates future tense causing disagreement in tense
aspect.
Hierarchical part-of-speech (POS) tags of words are used to detect the grammatical mistakes and two sets of
Tamil grammar rules are used to generate suggestions. The first set of Tamil grammar rules is used to
generate suggestions to correct mistakes due to subject and finite-verb disagreement, and the other one is
used to generate suggestions for tense-aspect disagreement. These grammar rules have been defined in the
form of Python conditional statements based on standard Tamil grammar.
To determine the hierarchical POS tags, the POS annotated corpus provided by the Computational Linguistic
Research Group (CLRG), AU-KBC Research Centre, MIT campus of Anna University [8] was used. Their tag-
set is of hierarchical category having four levels consisting of 47 labels. Words with tags PR-PRP, N-NN and
V-VM-VF are considered for assigning sub-tags. Here, PR-PRP indicates personal pronoun, N-NN indicates
common noun and V-VM-VF indicates finite-verb and these are the essential parts for grammar check. The
sub tags, namely, FP, SP, TP, SL, PL, M, F, PA, PR, FU, CM2, CM3, CM4, CM5, CM6 and CM7 that
indicates indicate first person, second person, third person, singular number, plural number, masculine gender,
feminine gender, past tense, present tense, future tense, accusative, instrumental, dative, ablative, genitive
and locative case markers respectively are not assigned to words in AU-KBC annotated corpus. The
hierarchical POS tags together with the sub-tags of words in the sentences are determined using a
hierarchical POS tagger [9].
Now let us discuss how to detect and correct these grammatical mistakes in Tamil sentences.

2.1 DETECTING AND CORRECTING GRAMMATICAL MISTAKES OF TYPE 1
For a Tamil sentence, its finite-verb plays a major role as it shows tense, number, gender and person of the
subject, even if the subject is not explicitly mentioned. It also demonstrates the functions of the subject. The
finite-verbs are identified in the sentences using the POS tag V_VM-VF. The subject of a sentence can be a
common noun or proper noun that must agree with the finite-verb in terms of person, number and gender. In
order to check this agreement, we have to identify the subject and finite-verb.
For example, for this input sentence ‘wjeuair Gemuians @i Gurerrar, the tag sequence will be {PR-PRP-SL-F-
TP, N-NN-SL-CM4, V-VM-VF-PA-SL-F-TP} respectively. In the third tag, VF indicates finite-verb and sub-tag
F of it indicates feminine gender, SL indicates singular number, TP indicates the person as a third person and
PA indicates tense past. In N-NN-SL-CM4, N indicates noun, NN indicates common noun, SL indicates
singular number and CM4 indicates dative case marker. Because of case marker, ‘GsmuiaygeLi’ cannot be
considered as a subject. In PR-PRP-SL-F-TP, PR indicates pronoun, PR indicates personal pronoun, F
indicates feminine gender, SL indicates singular number and TP indicates person as a third person. The
corresponding word ‘yeuer Will be taken as a subject. Now we have to check the finite-verb tag and noun tag
to see whether these tags agree in terms of person, number and gender. In both tags, gender indicator (F)
agrees, number indicator (SL) agrees and person indicator (TP) agrees.

There may be cases any one or more of these in disagreement. For example,

Example 1:
<9/ UGIT Camilewsgu  Guresmar

PR-PRP-  N-NN-SL-CM4  V-VM-VF-PA-
SL-M-TP SL-F-TP

In the tag PR-PRP-SL-M-TP of the subject, the sub-tag M indicates masculine gender whereas the sub-tag F
in the tag V-VM-VF-PA-SL-F-TP of the finite-verb indicates feminine gender. This conflict causes a
grammatical mistake that should be corrected.

Example 2:
[5 TGS Gamullepis@L Gumesrmest
PR-PRP-SL-FP N-NN-SL-CM4 V-VM-VF-PA-SL-M-TP

In the tag PR-PRP-SL-FP of the subject, the sub-tag FP indicates first person whereas the sub tag TP in the
tag V-VM-VF-PA-SL-M-TP of the finite-verb indicates third person. This conflict causes a grammatical mistake
that should be corrected.
Example 3:
[5 TGS Gamullepis@L GCunGesrrd
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PR-PRP-SL-FP N-NN-SL-CM4 V-VM-VF-PA-PL-FP

In the tag PR-PRP-SL-FP of the subject, the sub-tag SL indicates singular number whereas the sub-tag PL in
the tag V-VM-VF-PA-PL-FP of the finite-verb indicates plural number. This conflict causes a grammatical
mistake that should be corrected.

These mistakes can be corrected by changing the corresponding suffixes that indicate person, number and
gender. In Example 1 above, the sub-tag (M) of the subject indicates masculine gender whereas the sub-tag
(F) of the finite-verb indicates feminine gender. The sub-tag M corresponds to the suffix ‘w7 in the subject
‘@yausr Whereas F corresponds to the suffix ‘e in the finite-verb ‘Gunmewmay. In order to remove the
disagreement, the sub-tag corresponding to gender of the subject should be F or the sub-tag corresponding to
gender of the finite-verb should be M, and thus the change in corresponding tags would remove the
disagreement. In other words, the subject can be ‘eusr while keeping the finite-verb as given or the finite-
verb can be ‘Gunrerres’ While keeping the subject as given. Similarly, in Example 2, in order to remove the
disagreement, the sub-tag corresponding to person of the subject should be TP or the sub-tag corresponding
to person of the finite-verb should be FP. Thus the subject can be ‘<9euer’ while keeping the finite-verb as
given or the finite-verb can be ‘GurGeres’ While keeping the subject as given. In Example 3, to remove the
disagreement, the sub-tag corresponding to the number of the subject should be PL or the sub tag
corresponding to the number of the finite-verb should be SL, and thus the subject can be ‘sms’ while keeping
the finite-verb as given or the finite-verb can be ‘GunrGswssr while keeping the subject as given.

However, alternative suggestion for subject while keeping finite-verb is given for personal pronouns of third
person, namely, {'<wear, ‘weuar, ‘9aud, ‘wauiser}. For other subjects, alternative suggestion is given for
finite-verb only. For example, for the erroneous sentence ‘9,@fwi Gurernar, the suggestion is given only for
the finite-verb, not for the subject. Another kind of errors that can be detected but giving suggestions is not
considered because of the unavailability of a good morphological analyser. For example, for the erroneous
sentence ‘wr@ser aflewgaunsll el Gumeng), subject and finite-verb disagrees in number. However, giving
suggestion for this type of error is not considered. In this example, ‘Gureas/ should be changed into ‘Guruder.
A good morphological analyser is essential in order to generate the suggestion to this type of finite-verbs.

2.2 DETECTING AND CORRECTING GRAMMATICAL MISTAKES OF TYPE 2

Disagreement in tense aspects causes mistakes of Type 2. Finite-verbs that have sub-tags PA, PR and FU
(indicating past, present and future, respectively) are words of tense aspect. Another set of words that indicate
tense are also identified. For example, words like ‘Gppn/, ‘s._ps indicate past tense, words like ‘@arn/,
‘@Qa@epw’ indicate present tense and words like ‘srenar’, ‘oy®gs’ indicate future tense. The words that have
tense aspects in a sentence must be of the same tense. If a disagreement is found, the word that disagrees in
the tense aspect should be changed suitably.

Let us consider a sentence to see how a mistake in tense agreement can be detected: ‘<jeuair Grpay
ur_srewes gL Gumeumar. The POS tagger assigns tags to each word in this sentence. The tag sequence
(including sub-tags) of this sentence is {PR-PRP-SL-F-TP, N-NN-PA, N NN-SL-CM4, V-VM-VF-FU-SL-F-TP}.
Here PA indicates the tense aspect in word ‘Gzpm/ and FU indicates the tense aspect in word ‘Gumeumer. PA
indicates past while FU indicates future causing a disagreement. In this case, either the word ‘Ggpn/ of past
tense should be replaced by a word to indicate future tense while keeping the finite-verb as given, or the tense
marker ‘ar’ of the word ‘Gunmeumer indicates future should be replaced by tense marker ‘e’ to indicate past
tense without changing word ‘Gzpp/. If the finite-verb is kept as given ‘Gzpm/’ should be changed by a word to
reflect future tense. Suggestion may be given from the set of words {‘rener, ‘@®8s eurgidlwonsidlaimid’,
‘aud@am eumgidl gl e h'}.

The flowchart for detecting and correcting mistakes in subject and finite-verb agreement, and mistakes in
tense aspect agreement in Tamil sentences is projected in Fig. 1.
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Fig. 1. Flowchart for correcting mistakes in subject and
finite-verb agreement, and mistakes in tense aspect
agreement in Tamil sentences

3 REsuULTS AND DISCUSSION
During the process of grammatical error detection and correction, two entities are recorded:
1. words that cause grammatical mistakes and
2. generated possible alternatives for them.

The following four examples show the grammatical error detection and correction output.

Example 1: Sentence with mistake in gender agreement
Input sentence: wyeuar Cppmid FBevssGL Cumul Bleopw Ll LIPEIGaET uTHEIHSF FTLILIL L T,
POS tagger output: @yauei/PR-PRP-F-TP-SL Gppmid/N-NN-PA sgems8550/N-NN-SL-CM4  Guimui/V-VM-VNF-
VBN Beopwiildd  upsisemar/N-NN-PL-CM2  aunmi§8/V-VM-VNF-VBN 79" e/ V-VM-VE-M-TP-SL-PA
/RD-PUNC
Subject: wyasar
Finite-verb: e 9 mesr
Subject and finite-verb disagree in gender (<euer is of feminine gender but 79 1_nesr is of masculine
gender).
Suggestions: (yeues #mLi9 L_mesr) OF (yeueid FrLi9 1_mair)
In this input sentence, the grammatical error detection system identifies the word ‘<auser as a subject and
the word ‘#7019 e’ as a finite-verb based on the main POS tags. The sub-tag F of the subject indicates
feminine gender whereas the sub-tag M of the finite-verb indicates masculine gender causing the
disagreement in gender. In order to remove this disagreement, the correction system gives
(yauel s e Of (yeuei/#miid L mer) as suggestions based on the POS gender sub-tags.

Example 2: Sentence with mistake in number agreement
Input sentence: wyeug sremeulled cILPHSYL G (LPESMS FSSLOTET BHGITD BEIDISES HLpallesTTIsaT.
POS tagger output: <yeui/PR-PRP-TP-SL srenauied/N-NN-SL-CM2 aepgsaalV-VM-VNF-RP
wssms/N-NN-SL-CM2  sggwrenl))  gRleammad/N-NN-SL-CM3  paimrss/RB sapaferrisar V-VM-VE-PL-TP-
PA ./RD-PUNC
Subject: wjaug
Finite-verb: swpaferrisar
Subject and finite-verb disagree in number (wyaus is singular number but sqpafierrisar is plural number).
Suggestions: (wyeuiser supalartiser) OF (el swpaiems)
In this input sentence, the grammatical error detection system identifies the word ‘aug’ as a subject and the
word ‘sepailerriser’ as a finite-verb based on the main POS tags. The sub tag SL of the subject indicates
singular number whereas the sub-tag PL of the finite-verb indicates plural number causing the disagreement
in number. In order to remove this disagreement, the correction system gives (wyeuisail spafarrisar) Of
(eyeudlsapafannd) as suggestions based on the POS number sub-tags.

Example 3: Sentence with mistake in person agreement
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Input sentence: prer Cppn SegwiESn@ CFain LFSTs CeuaileupgaTar LIL gL LITISSTET.

POS tagger output: prai/ PR-PRP-FP-SL Gppmi/N-NN-PA Sewswurmi®pn@/N-NN-CM3 Qsaiml/V-VM-VNF-VBN
y&s1s/RB  Qauefeuggieror’V-VM-VNF-VBN  11gesi/N-NN-CM2 LinjgsnesdV-VM-VF-M-TP-SL-PA ./RD-
PUNC

Subject: prer

Finite-verb: unigsner

Subject and finite-verb disagree in person (gner is of first person but urigsresr is of third person).
Suggestions: (umigGser)

In this input sentence, the grammatical error detection system identifies the word ‘a7’ as a subject and the
word ‘urigsner’ as a finite-verb based on the main POS tags. The sub-tag FP of the subject indicates first
person whereas the sub-tag TP of the finite-verb indicates third person causing the disagreement in person.
In order to remove this disagreement, the correction system gives ‘unmigGsar as a suggestion for the finite
verb ‘umigsner’ based on the POS person sub-tags.

Example 4: Sentence with mistake in tense aspect agreement
Input sentence: wyeuer CEpPny BFeTLTS@FL G LITL FTenevd @ allengans gLyl GLimemer.
POS tagger output: eue’PR-PRP-M-TP-SL Grpmi N-NN-PA pewrLiisesLesifN-NN-PL-CM3
um_sremwsg@/N-NN-SL-CM3  aflengaurs/RB  gu93/V-VM-VNF-VBN Gunraurei/V-VM-VF-M-TP-SL-FU ./RD-
PUNC
Subject: <yauer
Finite-verb: Gunrauresr
Tense of the word ‘Ggrpm/ disagrees with tense of the finite verb ‘Gumeaune (‘Grpm’ indicates past tense but
‘Guraunes indicates future tense).
Suggestions: (Cppmil Gumaimet) OF (Brenar GLiraimesr)
In this input sentence, the grammatical error detection system identifies the word ‘.jeuair as a subject and

the word ‘Gumeuner as a finite-verb based on the POS tags. The sub-tag PA in the tag N-NN-PA of the
word Gppms indicates past tense whereas the sub-tag FU in the tag V VM-VF-M-TP-SL-FU of the finite-
verb indicates future tense causing the tense disagreement. In order to remove this tense disagreement, the
correction system gives (Gppmi/ Gumeuner) or (srewar GLmeuner) as suggestions based on the POS
tense sub-tags.

This experiment is tested with two sets of sentences:
1.Set 1 consists of ten thousand sentences that are picked randomly from various sources online Tamil
articles and Tamil news websites.
2.Set 2 consists of 150 sentences deliberately made with all kinds of grammatical mistakes: mistakes in
subject and finite-verb agreement with respect to person, number and/or gender, and mistakes in tense
aspects agreement.

The following table shows the details of
(A) the number of grammatical errors (mistakes in subject and finite-verb agreement with respect to
person, number and/or gender, and mistakes in tense aspects agreement) existed in the chosen sets
of sentences,
(B) the number of grammatical errors detected by the system,
(C) the number of grammatical errors with at least one suggestion, and
(D) the number of generated suggestions.

Test

Sot A ® © (D)
Set 1 48 48 48 63
Set 2 150 150 150 206

In our testing with 10,000 sentences having 48 grammatical errors (mistakes in subject and finite-verb
agreement with respect to person, number and/or gender, and mistakes in tense aspects agreement), the
correction system gives 63 suggestions, a Scholar in Tamil language approved all suggestions as most suited.
Moreover, for 150 sentences deliberately made with all kinds of grammatical mistakes mentioned above, it
gives 206 suggestions. A Scholar in Tamil language approved 197 suggestions as most suited and the
remaining 9 are acceptable.
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3. CONCLUSION

In this work, performance of our grammar checker has been evaluated. In this regard, hierarchical POS tags
of words are used to detect the grammatical mistakes and two sets of Tamil grammar rules are used to
generate suggestions. Test results show that the grammar checker performs well in giving suggestions for
mistakes detected as subject and finite-verb disagreement or mistakes in tense aspects agreement in Tamil
sentences.
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