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Abstract

This paper presents the task definition, re-
sources, and the single participant system
for Task 12: Turkish Lexical Sample Task
(TLST), which was organized in the Se-
mEval-2007 evaluation exercise. The
methodology followed for developing the
specific linguistic resources necessary for

the task has been described in this context.

A language-specific feature set was defined
for Turkish. TLST consists of three pieces
of data: The dictionary, the training data,
and the evaluation data. Finally, a single
system that utilizes a simple statistical
method was submitted for the task and
evaluated.
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precede the verb. Turkish, as a widely-spoken lan-
guage, is appropriate for semantic researches.

TLST utilizes some resources that are explained
in Section 2-5. In Section 6 evaluation of the sys-
tem is provided. In section 7 some concluding re-
marks and future work are discussed.

2 Corpus

Lesser studied languages, such as Turkish suffer
from the lack of wide coverage electronic re-
sources or other language processing tools like on-
tologies, dictionaries, morphological analyzers,
parsers etc. There are some projects for providing
data for NLP applications in Turkish like METU
Corpus Project (Oflazer et al., 2003). It has two
parts, the main corpus and the treebank that con-
sists of parsed, morphologically analyzed and dis-
ambiguated sentences selected from the main cor-
pus, respectively. The sentences are given in XML
format and provide many syntactic features that

Effective parameters for word sense disambigugan pe helpful for WSD. This corpus and treebank

tion (WSD) may vary for different languages ang

an be used for academic purposes by contract.

word types. Although, some parameters aré com-The texts in main corpus have been taken from
mon in many languages, some others may be lafterent types of Turkish written texts published

guage specific. Turkish is an interesting languagg 1990 and afterwards. It has about two million

that deserves being examined semantically. Turlgorgs It includes 999 written texts taken from 201
ish is based upon suffixation, which dn‘ferentlategookS 87 papers and news from 3 different Turk-
it sharply from the majority of European languagegy, daily newspapers. XML and Text Encoding

and many others. Like all Turkic languages, Turkpitiative (TEI) style annotation have been used.
ish is agglutinative, that is, grammatical func8onTpe gistribution of the texts in the Treebank is
are |'nd|cated by addmg_varlous_ suffixes to steMgimilar to the main corpus. There are 6930 sen-
Turkish has a SOV (Subject-Object-Verb) sentenggnces in this Treebank. These sentences have been
structure but other orders are possible underlnertebarsed morphologically analyzed and disambigu-
discourse situations. As a SOV language whetgaqy |y Tyrkish, a word can have more than one

objects precede the verb, Turkish has postpositiogﬁalysis, so having disambiguated texts is very
rather than prepositions, and relative clauses th?ﬁportant.
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<?xml version="1.0" encoding="windows-1254" ?>
- <Set sentence$1">
-<S No="1">
<W IX="1" LEM="" MORPH="" IG="[(1,"soguk+Adj")(2,"Adv+Ly")]
REL="[2,1,(MODIFIER)] ">Sagsuk¢a</W>
<W IX="2" LEM="" MORPH="" IG="[(1,"yanitla+Verb+Pos+Past+Alsg")]'
REL="[3,1,(SENTENCE)]'>yanitladim</W>
<W IX="3" LEM="" MORPH="" IG="[(1,".+Punc")] " REL="[,()]">.</W>

</S>
</Set
Figure 1: XML file structure of the Treebank

Main English # Train Test Total #of
Words |translation Senses MFS size size instances
Nouns
ara distance, break, interval, look for 7 53 192 63 255
bas head, leader, beginning, top, main, principal 5 34 68 22 90
el hand, stranger, country 3 75 113 38 151
g6z eye, glance, division, drawer 3 48 92 27 119
kiz girl, virgin, daughter, get hot, get angry 2 72 96 21 117
on front, foreground, face, breast, prior, preliminanterior 5 21 72 23 95
sira queue, order, sequence, turn, regularity, occasiek 7 30 85 28 113
Ust upper side, outside, clothing 7 20 69 23 92
yan side, direction, auxiliary, askew, burn, be on beealight 5 21 65 31 96
yol way, road, path, method, manner, means 6 17 68 29 97
Average 5 39 92 31 123
Verbs
al take, get, red 24 180 963 125 1088
bak look, fac, examine 4 136 207 85 292
calis work, study, start 4 33 103 61 164
cik climb, leave, increase 6 45 138 87 225
gec pass,happen, late 11 51 164 90 254
gel come, arrive, fit, seem 20 154 346 215 561
gir enter, fit, begin, penetrate 6 88 163 84 247
git go, leave, last, be over, pass 13 130 214 120 334
gor see, understand, consider 5 155 206 68 274
konus talk, speak 6 42 129 63 192
Average 9.9 1014 263.3 99.8 363.1
Others
buylk big, extensive, important, chief, great, elder 6 34 97 26 123
dogru straight, true, accurate, proper, fair, line tovea@ound 6 29 81 38 119
kucuk little, small, young, insignificant, kid 4 14 45 14 59
oyle such, so, that 4 20 51 23 74
son last, recent, final 2 76 86 18 104
tek single, unigue, alone 2 38 40 10 50
Average 4 352 66.7 21.5 88.2

Table 1: Target words in the SEMEVAL-1 Turkish Lexii Sample task
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Frequencies of the words have been found asisttaken from the dictionary; therefore there is no
is necessary to select appropriate ambiguous wonaised for linguistic processing of the dictionary.
for WSD. There are 5356 different root words and
627 of these words have 15 or more occurrencés, Training and Evaluation Data

and the rest have less. In Table 1 statistical information about the final
The XML files contains tagging information Intraining and testing sets of TLST is summarized.

the word (morphological analysis) and senten . .
level as a parse tree as shown in Figure 1. In '[C{fge data have been provided for 3 words in the

X . ) . trial set and 26 words in the final training ansitte
word level, inflectional forms are provided. And ming sets (10 nouns, 10 verbs and 6 other POS for

the sentence level relations among words a : : L
given. The S tag is for sentence and W tag is f(gﬁe rest of POS including adjectives and adverbs).

r
the word. IX is used for index of the word in thet:urt]?f]ebﬁﬁnmE)Z?g;dsgrzoﬁsl?figé;TnF:ﬁfegegrvé%E’
sentence, LEM is left as blank and lemma is given X

in the MORPH tag as a part of it with the morloho[emented depending on the number of senses that

logical analysis of the word. REL is for parsin ppecific word has. For a few words, however,

information. It consists of three parts, two nunsbe Oefv;;ll‘e](; ?;?;npé%?nixf;g?euéz;hvi;%?izc?'f;&%?tﬁg
and a relation. For example REL="[2, 1, (MODI- ' 9

FIER)]" means this word is modifying the first in_ar_np_les in the corpus, therefore they were either
eliminated or some other examples drawn from

flectional group of the second word in the sen ternal resources were added in the same format
tence. The structure of the treebank data was dg- '

signed by METU. Initially lemmas were decided to n the average, the selected words ha_ve 6.7
senses, verbs, however, have more. Approximately

be provided as a tag by itself, however, lemmas 0 .
left as blank. This does not mean that lemmas :? % of the examples for each word were delivered

. . o
not available in the treebank; the lemmas are givgﬁ training data, whereas approximately 30% was

as a part of “IG" tag. Programs are available forreserved as evaluation data. The distribution ef th

extracting this information for the time being. Al>enses in training and evaluation data has been

o ept proportional. The sets are given as plain text
&?;t;ggosagfsﬁi r;r?jtir'ﬁzte;rilsrograms and thereby |82 for each word under each POS. The samples

The sense tags were not included in the treeba]c [ the wo_rds that can belong_ to more than one
2 S are listed under the majority class. POS is

and had to be added manually. Sense tagging 12 Vided for each sample
been checked in order to obtain gold standard datd pie.
We have extracted example sentences of the tar-

Initial tagging process has been finished by a sin t word(s) and some features from the XML files.

gle tagger and controlled. Two other native speak en tab delimited text files including structural
in the team tagged and controlled the exampleshd sense tag information are obtained. In these
;?(?tgliesrhg:iii g;i% ;V \?\,Sé r((:aoLnap r:?jtlggl By tahrce(;a rr;[ri?sg; ﬁn'es each Iineghas contextual information. that are
y ought to be effective (Orhan and Altan, 2006;
Orhan and Altan, 2005) in Turkish WSD about the
target words. In the upper level for each of them
3 Dictionary XML file id, sentence number and the order of the
ambiguous word are kept as a unique key for that
The dictionary is the one that is published bgpecific target. In the sentence level, three categ
TDK ! (Turkish Language Foundation) and it igies of information, namely the features related to
open to public via internet. This dictionary list® the previous words, target word itself and the sub-
senses along with their definitions and examplgequent words in the context are provided.
sentences that are provided for some senses. The
dictionary is used only for sense tagging and
enumeration of the senses for standardization. No

specific information other than the sense numbers

and the decision was finalized when about 90
agreement has been reached.

! http://tdk.org.tr/tdksozluk/sozara.htm
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Feature Example
File id 00002213148.xml
Sentence number 9
Order 0
Previous related word root/lemma tap
Previous related word POS(corrected) verb
Previous related word onthology levell abstraction
Previous related word onthology level2 attribute
Previous related word onthology level3 emotion
Previous related word POS verb
Previous related word POS(derivation) adv
Previous related word case marker ?
Previous related word possessor fl
Previous related word-target word relation modifier
Target word root/lemma sev
Target word POS verb
Target word POS(derivation) noun
Target word case marker abl
Target word possessor tr
Target word-subsequent word relation object
Subsequent related word root/lemma sikil
Subsequent related word POS(corrected) verb
Subsequent related word onthology levell abstracti
Subsequent related word onthology level2 attribute
Subsequent related word onthology level3 emotion
Subsequent related word POS verb
Subsequent related word POS(derivation) verb
Subsequent related word case marker ?
Subsequent related word possessor fl
Subsequent related word-target word relatjon  seeten
Fine-grained sense number 2
Coarse-grained sense number 2
#ne tuhafsey ; dgl mi ?
iyi olmamdan ; onu taparcasi|
Sentence sevmemden sikildi #

Table 2: Features and example
In the treebank relational structure, there can lyained (FG and CG respectively) sense numbers
more than one word in the previous context relateahd the sentence that has the ambiguous word have
to the target, however there is only a single word been added as the last three feature. FG senses are
the subsequent one. Therefore the data for #fle ones that are decided to be the exact senses.
words in the previous context is provided sepd&G senses are given as a set that are thought to be
rately. The features that are employed for previoymssible alternatives in addition to the FG sense.
and the subsequent words are the same and tli@ble 2 demonstrates the whole list of features
are the root word, POS(corrected), tags for ontgbrovided in a single line of data files along wéth
ogy level 1, level 2 and level 3, POS, inflecte@xample. The “?” in the features shows the missing
POS, case marker, possessor and relation. Hovwalues. This is actually corresponding to the fea-
ever for the target word only the root word, POSures that do not exist or can not be obtained from
inflected POS, case marker, possessor and relatine treebank due to some problematic cases. The
are taken into consideration. Fine and coarse-
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line that corresponds to this entry will be the-folin Table 3. The values are not so high, as it @n b
lowing line (as tab delimited): expected. The size of the training data is limited,
00002213148.xml 9 0 tap verb abstractiobut the size is the highest possible under these ci
attribute emotion verb adv ? fl modifier sev verlsumstances, but it should be incremented in the
noun abl tr object sikil verb abstraction attributeear future. The number of senses is high and pro-
emotion verb verb ? fl sentence 2 2 #ne tybgf; viding enough instances is difficult. The data and

degil mi ?iyi olmamdan ; onu taparcasinathe methodology for WSD will be improved by the

sevmemden sikildl .# experience obtained in SemEval evaluation exer-
cise.

5 Ontology The evaluation is done only for FG and CG

A small scale ontology for the target words arl%enses. For FG senses no partial points are as-

. . igned and 1 point is assigned for a correct match.
t,\rlft'r dcrec:/r]eﬁi)ge\:jvaast CSO;bS;Lucﬁt?Jdrii\-/rehrzi;irg:ﬁzh\:)vvtr on _the other hand, the CG senses are e_valuated
insufficient. Only the verbs have some levels O?artlally. If the answer tags are mat(_:hlng with any

. - . of the answer tags they are given points.
relations similar to English WordNet. The nouns,
adjectives, adverbs and other words that are fre-
quently used in Turkish and in the context of the Words FG CG
ambiguous words were not included. This is not a P R P R
suitable resource for fulfilling the requirements o Nouns | 0.15 0.50 0.65 0.4
TLST and an ontology specific to this task was ’ ’ ’ ’
required. The ontology covers the examples that | Verbs | 0,10 0,38/ 0,56 0,50
are selected and has three levels of relations that [Others | 0,13 0,50, 0,57 0,4
are supposed to be effective in the disambiguation [ Ayeragel0,13 0,46 0,59 0,48
process. We tried to be consistent with the Word-
Net tags; additionally we constructed the ontology
not only for nouns and verbs but for all the word§ Conclusion
that are in the context of the ambiguous words se-
lected. Additionally we tried to strengthen thearel In TLST we have prepared the first resources for
tion among the context words by using the sam&SD researches in Turkish. Therefore it has sig-
tags for all POS in the ontology. This is somehowificance in Turkish WSD studies. Although the
deviating from WordNet methodology, since eachesources and methodology have some deficien-
word category has its own set of classificatioit.in cies, a valuable effort was invested during the de-
) velopment of them. The resources and the method-
6 Evaluation ology for Turkish WSD will be improved by the

WSD is a new area of research in Turkish Th%xperience obtained in SemEval and will be open

. : 1 ublic in the very near future from
sense tagged dgta prqylded n .TL.ST are the fII’ﬁ?tp:lg)www.fatih.edu.tr/~zorha}lln/sensevallsensetzlzml.h
resources for this specific domain in Turkish. Due
to the Ilmlted and_ b_rand new resources ava”ablseferences
and the time restrictions the participation was.les
We submitted a very simple system that utilize@rhan, Z. and Altan, Z. 200émpact of Feature Selec-
statistical information. It is similar to the Naive tion for CorpusBased WSD in Turkish, LNAI,
Bayes approach. The features in the training dataSPringer-verlag, Vol. 4293: 868-878
was used individually and the probababilities obrhan z. and Altan Z. 200%ffective Features for Dis-
the senses are calculated. Then in the test phase t ambiguation of Turkish Verbs, IEC'05, Prague, Czech
probabilities of each sense is calculated with the Republic: 182-186
given features and the three highest-scored sengggzer, K., Say, B., Tur, D. Z. H. and Tur, G. 200
are selected as the answer. The average precisioBuilding A Turkish Treebank, Invited Chapter In
and recall values for each word category are givenBuilding And Exploiting Syntactically-Annotated
Corpora, Anne Abeille Editor, Kluwer Academic
Publishers.

v

=

Table 3: Average Precision and Recall values

2 http://www. hist.sabanciuniv.edu/TL/
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