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Abstract

This paperdealswith the ‘word’ statusof sufiixesin a Turkish spealkr’s mentallexicon andtheir per
ceptionas units. Listing of individual suffixes and parsingmethodsbasedon isolationtechniquesare
criticized. The computatiorof varioussuffix stringsin Turkishleadsto theearlyconclusionthatsufixes,
which tendto co-occurfrequently losetheir individual meaningsandacquireunit status A treatmenbf
theseasunitsmayremove certaindelimitationsin computationabpplicationsandtheambiguityproblem
frequentlyencountereavhenparsingTurkishtexts.

1 Intr oduction

This paperhasa few starting points all coming from different directions.In chronological
order thesecan be summarisedasfollows: an early work on the frequeng countsof Turk-
ish affixes [Piercel961, Piercel964, a seminalarticle on the word statusof Turkish suf-
fixesin the mentallexicon [Hankamerl989, a proposalfor a new dictionary of Swahili, a
languagewith rich affixational morphology[Bwengel1989, corpus-dnven work on colloca-
tion and delexicalisation[Sinclair 1991, and an ongoing Turkish-Englishdictionary project
[Kurtboke/Beadlan progres$. | will first dealwith eachwork seperatelyandthenattemptto
link therelevantpoints.

1.1 Frequencycountsof affixes

In a pioneeringcountof the frequencief Turkishaffixesconductedn Turkey betweenl957
and 1960, Piercelisted 110 frequentaffixesoccurringin spoken and 139 frequentaffixesoc-
curring in written Turkish. The rationalefor the calculationwasto breakup eachword [i.e.
a stemplus all of its affixes] and counteachmorphemen a corpusof Turkish texts. dne of
the moststriking featuresof Turkish", Pierceconcludedwas "the fact thatin approximately
140,000wordsof runningtext, 112,001affixeswerefound" i.e."for every five stemsfour af-
fixesoccurredin the text" [Piercel96]. He alsorecordedwhetherthe mostfrequentaffixes
werederivationalandinflectionalandtheir relative percentagén thetotal frequeng for all af-
fixes.He foundthatout of thetwenty mostfrequentlyfoundaffixesonly four werederivational.
Piercealsoacknavledged however, that

[[Just what thesefiguresmeanis difficult to say exceptthatit is extremelyinter-
estingto seethatonly twenty morphemesccountedor suchalarge percentagef
the total text studied,andthatonly 36 inflectionalaffixesaccountedor nearly 74
percentof thetotal [Piercel962 41].

631



Proceedingsf EURALEX 2000

1.2 Word recognitionand parsing

The claim that at leastin the mentallexicon of the spealersof agglutinatve languagesword
recognitionand parsingoperatedifferently from that of the spealers of Europeananguages
[Hankamerl989, hasnotbeeninvestigatedurther Thestartingpointof Hankamersreasoning
was that agglutinatve languagesvith complex morphologysuchas Turkish allow words of
indefinitelengthproducedby meansof iterative loops. Two significantobserationswerethat
theseformsarevery commonandrecognizedaswordsby native spealersof Turkish.Themain
premiseof Hankamers parsingmodelwastherecognitionof theroot beforeaffix strippingtook
place.Morphologicalparsingin word recognition,Hankamerargued,shouldproceedrom left
to right, atleastfor agglutinatve languagesvith rich suffixation. Thereasorfor this strateyy is
that"the left-to-rightrecognitionapproacharravs the choiceof possiblesufixesat every step
to suffixesthatcancombinewith a stemof the currentstemcategory” [Hankamer1989,402].
Evenwhennarraveddown, still avery highnumberof formscanbeassociatedvith any verbor
nounroot, which would go far beyondthe storagecapacityof the brain. Therefore Hankamer
concludedhat"the humammindhas,or is capableof acquiring,aparsingnechanisnthatallows
therecognitionandunderstandingf wordsof impressve compleity” [Hankamerl989,404].

1.3 Affixational morphologyand the dictionary

[Bwengel989 amuedthat existing dictionariesof Swahili, which hasagglutinatve structure
like Turkish, suffer from the traditional arrangemenbf nominal and verbal items. He com-
plainedthat all-existing Swahili dictionaries"have beencharacterizedy inadequag, incon-
sisteny andlack of systemacityin their handlingof the phenomenaf affixational morphol-
ogy" [Bwengel989 7]. He then proposeda new dictionary designfor Swahili with a clear
and systematigpresentatiorof affixes which would be "treatedas a propertyof the lexicon”
[Bwengel989 16].

1.4 Collocation and delexicalisation

A much-debateduestionmoreenthusiasticallpverthelastdecadehasbeenwhatconstitutes
a lexical unit? The notion of collocationhasbeenelaboratedn responseo this question,and
its lexicographicalandgrammaticalaspectdave beeninvestigatece.g.[Sinclair 1997. Com-
binedapproachebave alsobeenavailable.Previously, [Pawley/Srnyder1983 drew attentionto
prefabricatedpatterns which "form ahigh proportionof the fluentstretche®f speectheardin
everydaycorversation".Then,[Nattinger/DeCarricd 999 proposed lexico-grammaticalunit
to beusedasthe centralunit in teaching.They placedthelexical phrase describedas’chunks’
of languageof varying length"somavherebetweenthe traditional polesof lexicon and syn-
tax”. [Kjellmer 1991]], in a combinationof corpusandpsycholinguisticapproacheshascome
up with a typology grantingthat the borderlineswere fuzzy. The categyorieswere Fossilized
phrases Semi-fossilizegphrasesandvariable phrases

Descriptve parametersf collocationhase beenproblematian machindranslationaswell. For
example,[Storrer/Schwall 1999 proposedacombinationof corpusanddictionary-basedneth-
odsfor theanalysisgeneratiorandtransferof multiword lexemesThey stressedwo properties
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of multiword lexemes:their statusin the mentallexicon andtheir complex naturein contrast
with simplex words,aswell astheir aspect®f non-compositionalityandnon-substitutability

In spiteof extensve work on collocationsover the pastfew years,however, the concepts still
fuzzy:

But perhapsthis is exactly as it should be, given the nature of the language:
some combinationswill be more fixed than othersbecausesome conceptsare
betterestablishedhan others.[...] As a heuristic method,statisticswill be use-
ful to solve this problemof wherecollocationsstop andfree combinationsbegin

[VanDer Meer1998 319].

A usefulnotion exploredin relationto the notion of collocationhasbeendeleicalizationde-
fined as a reductionof the distinctive contribution madeby a word to the meaning[Sinclair
1991:113].Delexicalisationhasbeencentralto the studyof collocationasdelexical wordsact
in conjunctionwith other words and sharetheir meaning[Sinclair and Renouf 1988, Part-
ington 1993]. The reductionof delexical verbsto suffix statushasalso beendemonstrated
[Kurtboke 19984.

1.5 A new Turkish-English dictionary

When the project startedfour yearsago', the original idea was to createan experimental
computerbasedictionaryfrom acorpus.At the earlieststage the obviousthing to do seemed
someimprovementto the existing Turkish-Englishdictionaries asis usuallydone.Ozturkcor-
pus[Kurtbdke 1998b]providedthetextual databasérom which thewordlistandconcordances
were generatedThe analysisof thesewould placethe word forms into the lexical database
from which the dictionary would be produced However, in the courseof the analysisof the
word forms, an averageverb appearedo have over 250 forms, realizedthroughsuffixation.
While it wasnot a morphologicalrevelationnobodyhad experiencedoefore,a corpus-diven
analysisaswell asan interpretationof the form, function and meaningof thesesufiixes has
beenlacking. This searchfor animproved computationabnalysisand parsingof Turkish suf-
fixespavesthe way for a consideratiorof their statusin the mentallexicon andtheir placein
thegrammar

2 Word statusof suffixes

The point to be emphasizedn Pierces study[Piercel961 Piercel967 is thatsuffixesmake
up a very considerablgortion of a Turkish text, and sometwenty of thesesuffixesare very
frequent.This confirmsthat suffixation is the driving force of the languageandrequiresmore
attention.However, ary attemptto replicatePierces analysisof individual Turkish affixesin
computationatermswill bring little joy to theresearcheandprobablybe abandonedhalfway.
In fact, Pierces countswere carriedout manuallyashe hadlittle computationabssistancat
thetime. HadPierceanalysedrlurkishsuffixescomputationallyhe would have experiencedhe
difficulty of extractingfrom the corpussuchforms as,for example,the accusatze [i] which,
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in accordancevith the vowel harmory rule, may also appearas|[1], [u] or [U]. Any restric-
tionsimposedon the searchwould still fail to yield theresultdesireddueto someotherwords
with similar endings.The problemis lessevident aswe move on from one-lettersuffixesto
longerones althoughambiguityremainsa problem.Thecorventionalapproacho morphologi-
calanalysigs to breakup all the sufixesandidentify eachsuffix separatelyasPiercehaddone.
This is due to the somevhat inferior statusof suffixes seenas small particleswithout much
independencef their own. However, Bwenges researclon Swahili indicatesthatthey should
betreatedasa propertyof thelexicon. This bringsusto their placein a Turkishspealer’s mind.

Hankamers work, on the basisof his computationof Turkish suffixes, suggestedhat human
mindis capableof parsingwordsof impressve compleity. However, while in theorya Turkish
spealer may producewords of indefinite length with all the available suffixes, this doesnot
happenin reality. The longeststretchof suffixeson anaverageword in the corpuscontainsé
to 7 suffixes. This seemdo be the point whereprevious thinking on Turkish suffixesrequires
refinementThatis, a shif of focusis requiredfrom the the probablelengthof suffix-stretches
and permutationswhich have so far attractedmore attentionthantheir otheraspectsuchas
combinabilityandco-occurrencetpo their unit status.

If suffixesin Turkishhave the word statusin a Turkish spealer’s mind, thenthesesuffixesare
subjectedo the processe®f collocationandfossilizationto the samedegreeaswords. They
arerestrictedn termsof positionandsomesuffixesattractwhile othersrepeleachother Where
strongcombinationsand positionalpreferencestop andfree combinationsegin canonly be
determinednthebasisof thefrequenciesandconcordancedlowever, it is clearlyunhelpfulto
breakup thesesuffix clustersasit is to breakup word collocationsandtry to assignameaning
or afunctionto eachform. Corpusanalysisshows thata considerablenumberof combinations
is possible however, someof thesecombinationsarevery frequentandseemto have acquired
unit statusIn somevery frequentsufix combinationssimilar to frequentword collocationsin
thelanguagethereappeardo bealossof meaningandfunction.Unfortunatelyin the existing
Turkishdictionariessuffixesarenot coveredwith respecto their combinabilityandpositional
preferences.

2.1 Examples

Thetraditionsofar hasbeento identify eachsuffix, labelit with anappropriatéagandparsethe
text. However, corpusdaté show thatsuffix combinationsat leastcertainformations,have a
higherfrequeng thantheindividual suffixesasin for exampletheformsof theverbbil - [knowl]:

Root sufiix frequeny
Bil  dirl

Bil dirdi 21

Bil  dirildi 42

Over 1000suchcombinationgroot+sufixes]in Turkishoccuronaregularbasis[Beadle200(
challengingheview thata Turkishspealerreshuflesanendlessiumberof inflectionalsuffixes
everytime anew conjugations requiredin speechAn
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OrdinaryTurkishverbstemaccomodatelketweer200-400suffix strings.At thehighestextreme
thereis the verb ol-[be], which takes on twice as mary stringsas ary otherverh While it
is impossibleto illustrate all of theseforms here,let us take a look at some63 stringswith
frequencievaryingbetweenl0-988in alist of ol- forms:

1. V-abilirsiniz000010 —
33. V-abilirler 000024
2. V-may1000010 —
34. V-acayi 000025
3. V-ursunuz000010
35.  V-masini000027
4, V-amaz000011
36. V-madan000030
5. V-malarini000011
37.  V-unur000031
6. V-masal00011
38. V-anlarin000032
7. V-masinin000011 -
— 39. V-abilecek000033
8. V-mayabilir000011
40. V-mahdir000033
9. V-mazse000011
41. V-maniz000035
10. V-saydi000011
— 42. V-uyor000035
11.  V-usturdlgu000011 -
—— 43. V-aca@ini000036
12. V-abildigince000012
44. V-aylari000037
13. V-anlara000012
— 45.  V-maya000037
14. V-dugunun000012
— 46. V-duklari000038
15.  V-madgina000013
47. V-malari000038
16. V-mayacakd00013
48. V-usan000040
17.  V-unuz000013 —
49.  V-dugunuz000041
18. V-makla000014 —
50. V-madgi 000041
19.  V-mamas000014
51. V-dukga000042
20. V-unmasi000014
52.  V-masinab00042
21. V-urlar000014
— 53. V-anlar000045
22. V-abiliriz 000017 —
54.  V-duguna000045
23.  V-mali000017 -
— 55.  V-madgini000046
24.  V-dugumuz000018
— 56. V-ursa000046
25.  V-dugundan000018
= 57. V-acaktir000103
26. V-dugunda000019 —
58. V-abilir 000121
27.  V-mustur000020
59. V-mayan000138
28. V-maktadir000022
60. V-masi000175
29. V-maktan000022 -
61. V-dugunu000285
30. V-manin000022 =
62. V-dugu000320
31. V-maz000022
63. V-arak000988
32. V-duklarinio00023

One way of looking at the permutationds to analyzetheseforms as a propertyof ol- and
investigatehemasindividual casesThis may be the preferredapproackfor thelexicographer
asthe concernremainsthe semantiaepresentationf the lexical unit. A moreproductve way,
however, is to seewhethertheseformsaredistributedacrossrerbstemsaswell. They do®. The
taskhereis to computesachof thesestringsasfull wordsasthey attachto numerouserbstems.
Theview sofar hasbeenthatastringlik e /-mayabilir/['may notbeableto’] canbebrokeninto
ma+[ylabil+ir [#8 above] with eachsuffix carryinga meaningand a function. Accordingly,
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within this framawork, ‘mayabilir'’ is madeup of threeslotswaiting to befilled up:
Verb + slotl + slot2 + sl ot3.

Onthecontrary ‘mayabilir’ is afossilizedstring,which easilyattacheso otherstemsThatit is
fossilizedis clearlydemonstratetly theepentheticy’. Thesameargumentmaybeputforward
for eachof the combinationdistedin thetable.

3 The proposaland Conclusion

It follows from the foregoing sectionthis way of looking at agglutinatve morphologyhasim-

plicationsfor the studiesof the mentallexiconandNLP applicationsAn exampleof agglutina-
tive languagess Turkish,which hasbeenfrequentlydescribedy westernscholarde.g. Dery,

Godel,Németh,Lewis etc] in line with westerngrammarsDescriptionsby Turkish scholars
have alsobeenunderthewesterninfluencele.g.Gencan]Latergrammarge.g.Underhill 1976],

instead describedlurkishin termsof the theoreticaimodelsdevelopedelsavhere.A morere-

centtrend within the Natural LanguageProcessingapproachto Turkish is to testtheoretical
modelssuchas Lexical-Functionalgrammay Systemic-Functionalistheory etc. on Turkish.

Although thesemodelshave a universalclaim, they are basicallygrammarsof English. Ac-

cordingto [Quirk 1997 thereremainsa certaintensionbetween’[a] thosewho wantto know

asmuchaspossibleaboutlanguagq...] and[b] thosewho wantto know asmuchaspossible
aboutwhatthecomputercando".

While bothapproacheareequallyvalid and"potentiallycomplementary'they cannotbe seen
astwo waysof achievzing the samegoal."How we choosebetweernthem,or wherewe put our
emphasiswill affect public policy, the supportof funding,andhencethe directionandfuture
of our research."The situationsummarisedy Quirk appliesto the currentcorpusresearch
on Turkish, which remainsalongthe lines of computerengineeringatherthan corpus-dmwen
lexical researchHowever, parsingmodelsbasedon westernlanguageslo not clearly work in
the descriptionof agglutinatve languagesuchas Turkish sincethe spealers recognizesuf-
fix stringsaswords. The probability of suffix co-occurrenceandthe parsingof thesestrings
shouldbe basedn corpus-dwvenknowledgeof affixationalmorphologyratherthanknowledge
importedfrom languagesvith limited suffixation mechanismsPreviously computedrequen-
ciesof individual suffixesin a corpusof Turkish revealedthat some75 percentof the text is
madeup of inflectionalsuffixes.This obsenation contradictshe computationabpproacheso
affixational morphologyconcernednainly with probabilitiesof permutationsStudiesof suf-
fix stringsassumeup to millions of suffixescanoccurtogethemwithout disturbingthe pattern
andthe spealer would recognizethis evenif this patternhasnever occurredbeforein speech
[Hankamerl989. While in theorythesesuffixescanrecura million timesandin variouscom-
binations,in everydayspeechthey don't. Insteadthey regularly occurin certainpatternsThe
presentproposal,therefore,criticizes the slot-and-fillerapproachto morphotacticsand pro-
motesthe unit statusof suffixesandthe patternsgn whichthey occur

Notes

! Theinitiation of the projectbecamepossiblethrougha Euralex VerbatimAward grantedto Petek
Kurtboke in 1996.
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2 Ozturk Corpus[K urtbélke 19983
3 See[K urtbdke 19981 for a similar treatmenbf yap-[do].
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