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This article analyzes the morphemic structure in the corpus of Kazakh
Language, and especially studies stem extraction and affix segmentation.
This analysis will be useful to develop programs that relates to Kazakh lan-
guage. There are two examples of the appliance of this analysis:

1) Multipurpose dictionary is a program that will help users to translate
more complicated words in Kazakh which consist of different affixes into
English. Furthermore, it will make a morphological analysis of translated
word. In this case Kazakh morphology analysis helps to find the root of the
word and show affixes and suffixes. The main algorithm will be like this:

e |t extracts the root from the given word

e translates the root word and returns morphological analysis of word

2) Kazakh Language Spell Checker is tool that will help you to check
spelling in Kazakh. Moreover, If the spelling is incorrect it will offer its own
variants.

Key words: the morphemic structure, Kazakh Language, to develop
programs, the root of the word.

ByA Makanapa Kaszak TiAiHIH Mopdemanblk KypblAbIMbIHA, cipece
TYGIPAEPAIH LbIFY TEri CaracbiHAAFbI 3ePTTEYAEPre TaAAQY >KaCaAbIHAAbI.
byA Tanpay Kasak, TiAiHe 6arAaHbICTbl GaraapAamanapAbl 93ipAey yiliH
eTe nanaanbl. OCbl TaAAQYAbl KOAAQHY YLLIH €Ki MbicaA bap:

1) OMbeban coe3airi — ap TypAai adppukcTepaeH TypaTbiH KYPAEAI
Ka3aklla COe3AEepAi aFblAlLbIH  TiAIHE ayAapyFa nalAaAaHyllblAapFa
KemekTeceTiH 6araapAaama. COHbIMEH KaTap, OA ayAapbiAFaH ce3aepre
MOPMOAOTUGABIK,  TaAAdy >KacamAbl. Bya >Karaaiiaa MopdoAorusHbl
Kasaklla Taapay Ce3AIH TybipiH Taybin >xaHe addunkcrep MeH cydukc-
TEpPAI KepceTyre MyMKIHAIK 6Gepeai. Herisri aAropnt™ TemeHaeriaen
6O0AbIN TabblAAADI:

® OA GepiAreH ce3aeH Ty6ipAi wbiFapaabl

® Co3AiH TYOIpiH ayAapaAbl >koHe MOPOAOTMSIAbIK, TAAAAY XKaCarAbl

2) Kasak, TiAiHiH opdorpadmscbiH (emae) Tekcepy — OYA Kypaa Kasak,
TiAIHAE AypbIC Xasyabl Tekcepyre kemekTeceAi. CoHbiMeH bipre, erep
OyA eMAe AypbiC 60AMaca, oHAa GaraapAama 63 HYCKAAAPbIH YCbIHAADI.

Tyiin ce3aep: Mopdemanblk, KypbIAbIM, Kasak, TiAi, GaraapAamanap
a3ipAey, Co3AiH TYOipi.

ITa CcTaTbsl aHaAM3UPYeT MopdEeMHble CTPYKTYPbl Ka3axCKOro 43bIka,
M 0COBEHHO MCCAEAOBaHMS B OBAACTM MPOUCXOXKAEHMS KOPHS. ITOT
aHaAM3 OyAeT MoAe3eH AAS pa3paboTKM MPOrpamm, OTHOCSLLMXCS K
Ka3axCcKoMmy $3blky. ECTb ABa npumepa AAS MPUMEHEHNS 3TOrO aHaAM3a:

1. YHMBeEpCaAbHbIii CAOBapb — Mporpamma, Kotopasi MomoxKeT
NMOAb30BaTeASIM MEepPeBeCTU CAOXHble Ka3axCKMe CAOBa, COCTosILMe
M3 pasHbix aMKCOB, Ha aHrAMICKMIA 93biK. Kpome Toro, oH Oyaer
AeAaTb MOP(POAOrMUYECKMIA aHAAM3 NepeBEAEHHbIX CAOB. B 3ToM cayuae
Ka3axCKuMi aHaAM3 MOpPEOAOrMM MO3BOAUT HAMTU KOpPeHb CAOBa M
nokasatb apumKcbl 1 cyddukcbl. OCHOBHOM aArOpUTM BGYAET Takom:

® OH M3BAEYEeT KOpPeHb M3 3aAQHHOIO CAOBa,

® riepeBeAEeT KOPeHb CAOBA U CAEAAET MOP(OAOTMUECKUIA aHAAM3.

2. lNpoBepka opdorpadmm Kazaxckoro §3blka — 3TO MHCTPYMEHT,
KOTOpbI MOMOXET MPOBEPUTb MPABOMMCAHWE Ha Ka3axCKOM $i3blKe.
Kpome Toro, ecam ato npasonucaHve 6yaeT HermpaBMAbHbBIM, MPOrpaMmma
NPEAAOXKMUT COOCTBEHHbIE BapUaHTbI.

KAtoueBble cAoBa: MopdemMHasi CTPYKTypa, Ka3axCKuil  43blK,
paspaboTka nporpamm, KOPeHb CAOBa.
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The morphological analysis of language depends on language
type. Kazakh Language belongs to Turkish Language group of
Altaic Language Family, which are «agglutinative languages». In
such languages words are formed by combining root words and
morphemes. There are roots and several suffixes and affixes, when
they are combined, the word modifies or extends its meaning.

Word formation rules.

The Kazakh alphabet consists of 42 letters, 37 sounds of which
12(4, ©, E, U, O, 6, V, ¥, Y, bl, I, D) are vowels, 25 (b, B, I,
F K 3 UK K J, MHHILPCT® L, U,X I 4,
h) are consonants and others are soundless or combination of two
sounds (b, b, 1O, A, E). In Kazakh language words are formed by
adding to root words suffixes and affixes. Suffixes are always added
before affixes. There are many rules concerning combination of root
and suffixes/affixes. The root words are classified into two groups:
nominal and verbal. Their affixes differ from each other. We focus
only on nominal root words. The rules about verbal root words will
be considered in the future researches. [1]

The affixes, which can be added to nominal roots in Kazakh
language are divided into the following four types:

1) Plural: Kazakh language has six various affixes to express
the plural form of words.

2) Personal possessive: Kazakh language has six various
affixes to express the possessive forms of personal pronouns.

3) Case: Kazakh language has seven various affixes to express
the different cases.

4) Predicative Person: The first, second and third personal
pronouns are usually followed by the words with additive predicative
personal elements. [1]

The above-mentioned four types of affixes can be used separately
or linked together. Suffixes in Kazakh are complex, especially when
a root is linked with many suffixes. There are some rules we can
follow to add affixes to word roots (figure) [3]

Kazakh word formation uses a number of phonetic harmony
rules. The vowel harmony rules require that vowels in a suffix/affix
must be hard or soft according to the last syllable when they are
affixed to a root. [2]
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Personal possessive affizes

Mominal root

Case affines

possessive affinves Case affines

Figure

Hard vowels a o,y 6L,y

Soft vowels 2,eu0,V,1,9,y

For example,

aoam{person} + plural affix[dap, oep?], syllable
-0am is hard, so we must add hard affix -0ap. The
result word is adamoap {people}.

But, there are other two plural affixes for this
case: -z1ap,-map. We didn’t choose them. Why?

Another basic aspect of Kazakh phonology
is consonant harmony. There are 3 groups of
consonants:

Unvoiced consonants n, @, K K m,c u, w,xy, 4 h

Voiced consonants 0, 6,2 8 0,0, 3

Sonorant consonants

DALY, M, H Y

The affixing rule according to consonant har-
mony is shown in table below:

The last letter of stem Affixes
vowels or sonorant consonants
N -nap, -nep
p, -, -y
voiced consonants or sonorant
-oap, -oep
consonants -m, -, -H, -4
unvoiced consonants or voiced b, -me
consonant -0, -8, -2, -0 P P

Here we considered only plural affixes. The oth-
er affixes conform to these rules too. But there can
be some differences, which we are going to consider
during the implementation of this project.

The algorithm

Word

Vowel harmony check

Root determination

Affix determination

Determining affix type

Consonant harmony
check

T
v

Finding root word from
database

-

Figure 1 — Morphological analysis
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Kazakh language database consists of all root 2. To start from the right, by deleting one letter,
words, which are classified by part of speech. if the «candidate root» is not found from Kazakh

Root determination algorithm language database. If there is word that is equal to

1. The inputted word is «candidate root». After ~ our «portion», we will stop and this «portion» will
each step, next «portion» will be «candidate rooty. be the root of word.

Oxywsinapeza{to students}

’ ‘ ‘ ’ ‘ ‘ ‘ ‘ ‘ ‘ ‘ Compare with database, until yes

N N N

L [ [ [ [ | ™

I O O I

This is root -oxywsr {student} !

Figure 2 — Root determination

‘ ‘ ’ ’ ‘ ‘ To find the part of speech of the root. By checking last

letter and last syllable of root, at each step to compare

‘ ‘ ‘ ‘ ‘ ‘ “portion” with affixes from the set of affixes, which
satisfy vowel and consonant harmonies of this root.

I:l There is no such affix
I:I:l There is no such affix

‘ I ‘ ‘ Yes, this is plural affix. Let’s check remained “portion” for affix determination

I:l There is no such affix
I:I:I Yes, this is case affix.

Figure 3 — Affix determination

The result of morphological analysis: nap[plural affix, hard syllable] + 2a [case affix,
Oxywwr  [noun, hard syllable, vowel] +  hard syllable]
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