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Abstract
This paperdealswith the ‘word’ statusof suffixesin a Turkishspeaker’s mentallexicon andtheir per-
ceptionasunits. Listing of individual suffixesandparsingmethodsbasedon isolationtechniquesare
criticized.Thecomputationof varioussuffix stringsin Turkishleadsto theearlyconclusionthatsuffixes,
which tendto co-occurfrequently, losetheir individual meaningsandacquireunit status.A treatmentof
theseasunitsmayremovecertaindelimitationsin computationalapplicationsandtheambiguityproblem
frequentlyencounteredwhenparsingTurkishtexts.

1 Intr oduction

This paperhasa few startingpoints all coming from different directions.In chronological
order, thesecan be summarisedas follows: an early work on the frequency countsof Turk-
ish affixes [Pierce1961, Pierce1962], a seminalarticle on the word statusof Turkish suf-
fixes in the mental lexicon [Hankamer1989], a proposalfor a new dictionary of Swahili, a
languagewith rich affixational morphology[Bwenge1989], corpus-driven work on colloca-
tion and delexicalisation[Sinclair 1991], and an ongoingTurkish-Englishdictionary project
[Kurtböke/Beadlein progress]. I will first dealwith eachwork seperatelyandthenattemptto
link therelevantpoints.

1.1 Frequencycountsof affixes

In a pioneeringcountof thefrequenciesof Turkishaffixesconductedin Turkey between1957
and1960,Piercelisted 110 frequentaffixesoccurringin spoken and139 frequentaffixesoc-
curring in written Turkish. The rationalefor the calculationwas to breakup eachword [i.e.
a stemplus all of its affixes] andcounteachmorphemein a corpusof Turkish texts. öneof
the moststriking featuresof Turkish", Pierceconcluded,was"the fact that in approximately
140,000wordsof runningtext, 112,001affixeswerefound" i.e."for every five stems,four af-
fixesoccurredin the text" [Pierce1961]. He alsorecordedwhetherthe most frequentaffixes
werederivationalandinflectionalandtheir relativepercentagein thetotal frequency for all af-
fixes.Hefoundthatoutof thetwentymostfrequentlyfoundaffixesonly four werederivational.
Piercealsoacknowledged,however, that

[j]ust what thesefiguresmeanis difficult to say, exceptthat it is extremelyinter-
estingto seethatonly twentymorphemesaccountedfor sucha largepercentageof
the total text studied,andthatonly 36 inflectionalaffixesaccountedfor nearly74
percentof thetotal [Pierce1962, 41].
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1.2 Word recognitionand parsing

The claim thatat leastin the mentallexicon of thespeakersof agglutinative languages,word
recognitionandparsingoperatedifferently from that of the speakersof Europeanlanguages
[Hankamer1989], hasnotbeeninvestigatedfurther. Thestartingpointof Hankamer’sreasoning
was that agglutinative languageswith complex morphologysuchasTurkish allow words of
indefinitelengthproducedby meansof iterative loops.Two significantobservationswerethat
theseformsareverycommonandrecognizedaswordsby nativespeakersof Turkish.Themain
premiseof Hankamer’sparsingmodelwastherecognitionof therootbeforeaffix strippingtook
place.Morphologicalparsingin word recognition,Hankamerargued,shouldproceedfrom left
to right, at leastfor agglutinative languageswith rich suffixation.Thereasonfor thisstrategy is
that"the left-to-right recognitionapproachnarrows thechoiceof possiblesuffixesat everystep
to suffixesthatcancombinewith a stemof thecurrentstemcategory" [Hankamer1989,402].
Evenwhennarroweddown,still averyhighnumberof formscanbeassociatedwith any verbor
nounroot, which would go far beyondthestoragecapacityof thebrain.Therefore,Hankamer
concludedthat"thehumanmindhas,or is capableof acquiring,aparsingmechanismthatallows
therecognitionandunderstandingof wordsof impressivecomplexity" [Hankamer1989,404].

1.3 Affixational morphologyand the dictionary

[Bwenge1989] arguedthat existing dictionariesof Swahili, which hasagglutinative structure
like Turkish, suffer from the traditional arrangementof nominal and verbal items.He com-
plainedthat all-existing Swahili dictionaries"have beencharacterizedby inadequacy, incon-
sistency andlack of systemacityin their handlingof the phenomenaof affixational morphol-
ogy" [Bwenge1989, 7]. He then proposeda new dictionary designfor Swahili with a clear
andsystematicpresentationof affixeswhich would be "treatedasa propertyof the lexicon"
[Bwenge1989, 16].

1.4 Collocation and delexicalisation

A much-debatedquestion,moreenthusiasticallyoverthelastdecade,hasbeenwhatconstitutes
a lexical unit? Thenotionof collocationhasbeenelaboratedin responseto this question,and
its lexicographicalandgrammaticalaspectshave beeninvestigatede.g.[Sinclair 1991]. Com-
binedapproacheshavealsobeenavailable.Previously, [Pawley/Snyder1983] drew attentionto
prefabricatedpatterns, which"form ahighproportionof thefluentstretchesof speechheardin
everydayconversation".Then,[Nattinger/DeCarrico1992] proposeda lexico-grammaticalunit
to beusedasthecentralunit in teaching.They placedthe lexical phrase, describedas’chunks’
of languageof varying length"somewherebetweenthe traditionalpolesof lexicon andsyn-
tax”. [Kjellmer 1991], in a combinationof corpusandpsycholinguisticapproaches,hascome
up with a typology grantingthat the borderlineswere fuzzy. The categorieswere Fossilized
phrases, Semi-fossilizedphrasesandvariablephrases.

Descriptiveparametersof collocationhavebeenproblematicin machinetranslation,aswell. For
example,[Storrer/Schwall 1995] proposedacombinationof corpusanddictionary-basedmeth-
odsfor theanalysis,generationandtransferof multiword lexemes. They stressedtwo properties
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of multiword lexemes:their statusin the mentallexicon andtheir complex naturein contrast
with simplex words,aswell astheiraspectsof non-compositionalityandnon-substitutability.

In spiteof extensivework on collocationsover thepastfew years,however, theconceptis still
fuzzy:

But perhapsthis is exactly as it should be, given the natureof the language:
somecombinationswill be more fixed than othersbecausesomeconceptsare
betterestablishedthan others.[...] As a heuristicmethod,statisticswill be use-
ful to solve this problemof wherecollocationsstopandfree combinationsbegin
[VanDerMeer1998, 319].

A usefulnotionexploredin relationto thenotionof collocationhasbeendelexicalizationde-
fined asa reductionof the distinctive contribution madeby a word to the meaning[Sinclair
1991:113].Delexicalisationhasbeencentralto thestudyof collocationasdelexical wordsact
in conjunctionwith other words and sharetheir meaning[Sinclair and Renouf1988, Part-
ington 1993]. The reductionof delexical verbs to suffix statushasalso beendemonstrated
[Kurtböke1998a].

1.5 A new Turkish-English dictionary

When the project startedfour yearsago1, the original idea was to createan experimental
computer-baseddictionaryfrom acorpus.At theearlieststage,theobviousthing to do seemed
someimprovementto theexistingTurkish-Englishdictionaries,asis usuallydone.Ozturkcor-
pus[Kurtböke1998b]providedthetextualdatabasefrom which thewordlistandconcordances
were generated.The analysisof thesewould placethe word forms into the lexical database
from which the dictionarywould be produced.However, in the courseof the analysisof the
word forms, an averageverb appearedto have over 250 forms, realizedthroughsuffixation.
While it wasnot a morphologicalrevelationnobodyhadexperiencedbefore,a corpus-driven
analysisaswell asan interpretationof the form, function andmeaningof thesesuffixeshas
beenlacking.This searchfor an improvedcomputationalanalysisandparsingof Turkishsuf-
fixespavestheway for a considerationof their statusin thementallexicon andtheir placein
thegrammar.

2 Word statusof suffixes

Thepoint to be emphasizedin Pierce’s study[Pierce1961, Pierce1962] is thatsuffixesmake
up a very considerableportion of a Turkish text, andsometwenty of thesesuffixesarevery
frequent.This confirmsthatsuffixation is thedriving forceof the languageandrequiresmore
attention.However, any attemptto replicatePierce’s analysisof individual Turkish affixesin
computationaltermswill bring little joy to theresearcherandprobablybeabandonedhalfway.
In fact,Pierce’s countswerecarriedout manuallyashe hadlittle computationalassistanceat
thetime.HadPierceanalysedTurkishsuffixescomputationally, hewouldhaveexperiencedthe
difficulty of extractingfrom the corpussuchforms as,for example,the accusative [i] which,
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in accordancewith the vowel harmony rule, may alsoappearas [1], [u] or [ü]. Any restric-
tionsimposedon thesearchwould still fail to yield theresultdesireddueto someotherwords
with similar endings.The problemis lessevident aswe move on from one-lettersuffixes to
longerones,althoughambiguityremainsaproblem.Theconventionalapproachto morphologi-
calanalysisis to breakupall thesuffixesandidentify eachsuffix separatelyasPiercehaddone.
This is due to the somewhat inferior statusof suffixesseenassmall particleswithout much
independenceof their own. However, Bwenge’s researchon Swahili indicatesthatthey should
betreatedasapropertyof thelexicon.Thisbringsusto theirplacein aTurkishspeaker’smind.

Hankamer’s work, on the basisof his computationof Turkish suffixes,suggestedthat human
mind is capableof parsingwordsof impressivecomplexity. However, while in theoryaTurkish
speaker may producewordsof indefinite lengthwith all the availablesuffixes,this doesnot
happenin reality. The longeststretchof suffixeson an averageword in the corpuscontains6
to 7 suffixes.This seemsto be thepoint whereprevious thinking on Turkishsuffixesrequires
refinement.That is, a shif of focusis requiredfrom the theprobablelengthof suffix-stretches
andpermutations,which have so far attractedmoreattentionthantheir otheraspectssuchas
combinabilityandco-occurrence,to their unit status.

If suffixesin Turkishhave theword statusin a Turkishspeaker’s mind, thenthesesuffixesare
subjectedto the processesof collocationandfossilizationto the samedegreeaswords.They
arerestrictedin termsof positionandsomesuffixesattractwhile othersrepeleachother. Where
strongcombinationsandpositionalpreferencesstopandfree combinationsbegin canonly be
determinedonthebasisof thefrequenciesandconcordances.However, it is clearlyunhelpfulto
breakupthesesuffix clusters,asit is to breakupwordcollocations,andtry to assignameaning
or a functionto eachform. Corpusanalysisshows thata considerablenumberof combinations
is possible,however, someof thesecombinationsarevery frequentandseemto have acquired
unit status.In somevery frequentsuffix combinations,similar to frequentword collocationsin
thelanguage,thereappearsto bea lossof meaningandfunction.Unfortunately, in theexisting
Turkishdictionariessuffixesarenot coveredwith respectto their combinabilityandpositional
preferences.

2.1 Examples

Thetraditionsofarhasbeento identify eachsuffix, labelit with anappropriatetagandparsethe
text. However, corpusdata2 show that suffix combinations,at leastcertainformations,have a
higherfrequency thantheindividualsuffixesasin for exampletheformsof theverbbil- [know]:

Root suffix frequency
Bil dir 1
Bil dirdi 21
Bil dirildi 42

Over1000suchcombinations[root+suffixes]in Turkishoccuronaregularbasis[Beadle2000]
challengingtheview thataTurkishspeakerreshufflesanendlessnumberof inflectionalsuffixes
every timeanew conjugationis requiredin speech.An
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OrdinaryTurkishverbstemaccomodatesbetween200-400suffix strings.At thehighestextreme
there is the verb ol-[be], which takes on twice as many stringsas any other verb. While it
is impossibleto illustrate all of theseforms here,let us take a look at some63 stringswith
frequenciesvaryingbetween10-988in a list of ol- forms:

1. V-abilirsiniz000010

2. V-mayı000010

3. V-ursunuz000010

4. V-amaz000011

5. V-malarını000011

6. V-masa000011

7. V-masının000011

8. V-mayabilir000011

9. V-mazsa000011

10. V-saydı000011

11. V-uşturdǔgu000011

12. V-abildiǧince000012

13. V-anlara000012

14. V-duǧunun000012

15. V-madı̌gına000013

16. V-mayacak000013

17. V-unuz000013

18. V-makla000014

19. V-maması000014

20. V-unması000014

21. V-urlar000014

22. V-abiliriz 000017

23. V-malı 000017

24. V-duǧumuz000018

25. V-duǧundan000018

26. V-duǧunda000019

27. V-muştur000020

28. V-maktadır000022

29. V-maktan000022

30. V-manın000022

31. V-maz000022

32. V-duklarını000023

33. V-abilirler 000024

34. V-acǎgı 000025

35. V-masını000027

36. V-madan000030

37. V-unur000031

38. V-anların000032

39. V-abilecek000033

40. V-malıdır000033

41. V-manız000035

42. V-uyor000035

43. V-acǎgını000036

44. V-ayları000037

45. V-maya000037

46. V-dukları000038

47. V-maları000038

48. V-uşan000040

49. V-duǧunuz000041

50. V-madı̌gı 000041

51. V-dukça000042

52. V-masına000042

53. V-anlar000045

54. V-duǧuna000045

55. V-madı̌gını000046

56. V-ursa000046

57. V-acaktır000103

58. V-abilir 000121

59. V-mayan000138

60. V-ması000175

61. V-duǧunu000285

62. V-duǧu000320

63. V-arak000988

One way of looking at the permutationsis to analyzetheseforms as a propertyof ol- and
investigatethemasindividual cases.This maybethepreferredapproachfor thelexicographer
astheconcernremainsthesemanticrepresentationof thelexical unit. A moreproductiveway,
however, is to seewhethertheseformsaredistributedacrossverbstemsaswell. They do3. The
taskhereis to computeeachof thesestringsasfull wordsasthey attachto numerousverbstems.
Theview sofarhasbeenthatastringlike/-mayabilir/[‘may notbeableto’] canbebrokeninto
ma+[y]abil+ir [#8 above] with eachsuffix carrying a meaningand a function. Accordingly,

635



Proceedingsof EURALEX 2000

within this framework, ‘mayabilir’ is madeupof threeslotswaiting to befilled up:

Verb + slot1 + slot2 + slot3.

Onthecontrary, ‘mayabilir’ is a fossilizedstring,whicheasilyattachesto otherstems.Thatit is
fossilizedis clearlydemonstratedby theepenthetic‘y’. Thesameargumentmaybeput forward
for eachof thecombinationslistedin thetable.

3 The proposaland Conclusion
It follows from theforegoingsectionthis way of looking at agglutinativemorphologyhasim-
plicationsfor thestudiesof thementallexiconandNLP applications.An exampleof agglutina-
tive languagesis Turkish,which hasbeenfrequentlydescribedby westernscholars[e.g.Deny,
Godel,Németh,Lewis etc] in line with westerngrammars.Descriptionsby Turkish scholars
havealsobeenunderthewesterninfluence[e.g.Gencan].Latergrammars[e.g.Underhill1976],
instead,describedTurkishin termsof thetheoreticalmodelsdevelopedelsewhere.A morere-
cent trendwithin the NaturalLanguageProcessingapproachto Turkish is to test theoretical
modelssuchas Lexical-Functionalgrammar, Systemic-Functionalisttheory etc. on Turkish.
Although thesemodelshave a universalclaim, they are basicallygrammarsof English.Ac-
cordingto [Quirk 1992] thereremainsa certaintensionbetween"[a] thosewho want to know
asmuchaspossibleaboutlanguage[...] and[b] thosewho want to know asmuchaspossible
aboutwhatthecomputercando".

While bothapproachesareequallyvalid and"potentiallycomplementary",they cannotbeseen
astwo waysof achieving thesamegoal."How we choosebetweenthem,or wherewe put our
emphasis,will affect public policy, thesupportof funding,andhencethedirectionandfuture
of our research.".The situationsummarisedby Quirk appliesto the currentcorpusresearch
on Turkish,which remainsalongthe lines of computerengineeringratherthancorpus-driven
lexical research.However, parsingmodelsbasedon westernlanguagesdo not clearlywork in
the descriptionof agglutinative languagessuchas Turkish sincethe speakers recognizesuf-
fix stringsaswords.The probability of suffix co-occurrencesandthe parsingof thesestrings
shouldbebasedoncorpus-drivenknowledgeof affixationalmorphologyratherthanknowledge
importedfrom languageswith limited suffixation mechanisms.Previously computedfrequen-
ciesof individual suffixesin a corpusof Turkish revealedthat some75 percentof the text is
madeup of inflectionalsuffixes.This observationcontradictsthecomputationalapproachesto
affixational morphologyconcernedmainly with probabilitiesof permutations.Studiesof suf-
fix stringsassumeup to millions of suffixescanoccurtogetherwithout disturbingthe pattern
andthe speaker would recognizethis even if this patternhasnever occurredbeforein speech
[Hankamer1989]. While in theorythesesuffixescanrecura million timesandin variouscom-
binations,in everydayspeechthey don’t. Instead,they regularly occurin certainpatterns.The
presentproposal,therefore,criticizes the slot-and-fillerapproachto morphotactics,and pro-
motestheunit statusof suffixesandthepatternsin which they occur.

Notes
1 The initiation of theprojectbecamepossiblethrougha Euralex VerbatimAwardgrantedto Petek

Kurtböke in 1996.
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2 OzturkCorpus[Kurtböke 1998a]

3 See[Kurtböke 1998b] for a similar treatmentof yap- [do].
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