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Abstract
In the paper is described “ KULEPEK” — a database system created by the author for description of Chuvash word-changing
and word-forming affixes. The system is based on the attribute-sample model of affixes, which alows to describe affixes and their
phonological, morphotactic and orthography rules. The system uses DBase |V database engine and was created in Borland Delphi 7.0
software environment, has a user friendly interface and can run under Windows 98/200/ME/XP. It is applicable for a large number of
agglutinative languages with a finite-state morphology and can be used as a part of a morphological parser, and as an independent

reference tool aswell.

1. The Attribute-Sample Database System’s
Common Structure and Description

The attribute-sample modd of morphology (Zheltov,
2003) is based on following principles:

1) division of affixesto types;

2) conforming to each type a number of patterns,
which describe phonological, morphotactic and
spelling rules.

Chuvash language™, being an agglutinative one, is
mainly based on affixes and their interaction with stems
and each other. In Chuvash morphemics are widely
present such phonological variations (Sergeyev, 1992) as.

1) quality synharmonism - *“soft” (front vowel)

stems agglutinate “soft” allomorphs, while “hard”

(back vowel) stems agglutinate “hard” alomorphs.

Asarule each affix has minimum two allomorphs— a

“soft” oneand a“hard” one:
anne “my mother” + e (dat.-gen. affix) = annene

“to my mother”;
lasa “horse” + a (dat.gen. affix’'s alomorph) =
lasana “to horse”.

But some affixes have only “soft” allomorphs (like 3-
rd pers. sing. possessive affix -&/-i “his/her”), thus a
distorting of. synharmonism is observed sometimes:

Sirave “his/her letter”.

2) interphonemes insertion:

anne “my mother” +e (dat.-gen affix) = annene
“to my mother/my mother”.

3) vowdsreduction (elisia)
a) in word formation:
vat Sin < vata &n —“old man”,
purnas < puranas—“life”, from puran —“to live’
b)in word changing:
vula (“to read”) + ap (future tense 1-st pers. sing.
affix) = vulap “ () shal read”.

1

! Chuvash language belongs to the Bulgar group of Turkic
languages, together with extinguished Bulgar and Hazer
and counts near 1,6 millions of speakers, their main part
lives in Chuvash Republic and Volga region of Russian
Federation. It is consdered an endangered one and you can
read more about the situation in (Zhetov, 2005).

4) consonants reduction:

in ten verb stems, ending on -r, r is fadling out in

some verb forms:

pir (“to come”) + -t- (past tense affix) + -am (1-st pers.
sing. affix) = pitam “ (1) have come”.

5) consonants duplication in noun stems, ending on
a/eé, combined with final vowel reduction, when
placed to dative-genitive case:

tuld “wheat” + -a (dat.-gen. case affix) = tulla.
sElé “oats” + -e (dat.-gen. case affix) = sélle.

6) fina vowels dternation:

u-—av,

U—év.
Siru “letter” + & (3-rd pers. sing. possessive affix) = Siraveé
“his/her letter”,
vérend “studying” + & (3-rd pers. sing. possessive affix) =
vérenéveé “his/her studying”.

The n in the example above as well as in lagana is an
interphoneme, placed when a stem ends on a vowel and
the agglutinating to it affix aso begins on a vowel.
Interphonemes are adso being used in Chuvash in some
other cases.

From this point of view Taar language (a neighbour
Turkic language of Kipchak group) has dso two
dlomorphs of dative case: -a, -0, while its others
alomorphs -ga, -go, -ka, -ka, -na, -na are compound ones,
decomposed to the allomorphs -a, -o and interphonemes -
g-, -k-, -n-. But from the formal point of view the
representation accepted by Chuvash linguists is more
comfortable, especialy for computer analysis.

The database system has an interface structure,
consisting of 6 tables that can be optionaly filled for each
affix:

Affix | Allomorphs | Morphologic feature | Type
A a Case (dative-genitive) | 1
€
Table 1: Affixes.
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Type | Stem — | Stem™ — | Affix— Exception
Affix Affix Affix
1 1 2 3 4
Table2: Type— Application rules.
Left Allomorph | Transformation | Result | Example
context
BC a +a BCa | xypak-a
FC e +e Bce KEpEK-€
Ca a +H+a Cana | mamra-Ha
Ce e +H+e CeHe | muke-HE
Cu e +e Cue | mapu-e
Table 3: Stem-Affix.
Left context | Allomorph Transformation | Result | Example Exception
Cy e -y ,+€B,Te CeéBe nény—nénépe -
Cy a -y,tas,ta CaBa CBIPY—ChIpaBa —
BCa a -a,tc,+a CCa myJaa—yia -
FCe e -§,+c,te Cce céné — cénne -
CCa a -a,ta Cca | xapjiaHKad — KapJiaHka nypTa
Table 4: Stem™— Affix.
Left Allomorph Transformation Result Example
context
Left context Transformation
N F +Hte VHe aHHY—AHHYVHE
e FC -V, +Hte Cue KUHY— KUHHE
BCs -§,+b,TH+e CpHe | MAKAHY—
MAKAaHBHE
y a B +Ht+a yHa Xylay— XyJIyHa
BC -y, tH+ta CHa apaMy—apaMHa
Table5: Affix™ — Affix.
Exception | Allomorph | Transformation Result
nypTa a -a, +c, +a nmyprTa

Table 6: Exceptions.
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The table “Affixes” contains the affixes (their lexica
representation)?, their allomorphs (surface representation
of affixes), their morphological feature (in Chuvash there
is usually 1 : 1 relaion between an affix and
morphological features it expresses) and the optional field
“Type”. The field “Type” is used when in our database
there exist aready patterns of rules corresponding to the
newly inputted affix, so we can just fill the type and the
tables below will be filled automatically from existing
patterns, with which the type value is rdated in the table
“Type— Application rules’.

The table “Type — Application rules’ is filled
automatically by the system for each affix, after the user
has filled phonologica rulesin the tables “Stem — Affix”,
“Stem™ — Affix”, “ Affix™ — Affix”, “Exception”.

The table “Stem — Affix”, describes contexts in which
the current affix, when being glued to a stem, doesn’t
cause any changes in the last one. The fidd “Left
context” contains the finals of the stem, to which the
current allomorph can be glued. In the field “Allomorph”
the user enters an alomorph of the current affix, which
can be glued in this context. The fidd “Transformation”
contains the transformations, which have to be done to
glue the allomorph. The sign “-” means reduction of a
symbol before it, while “+” means addition. The Latin
capital letter “B” means back vowe, “F’ means front
vowe and “C” consonant. In the field “Exception” are
listed stems, the interaction of which with the current
alomorph is exception to theserules. Thefield “Example’
illustrates the gpplication of each phonological rule.

Thetable “Stem™ — Affix” describes contexts in which
the current affix causes the change of a stem it is glued to.

“Affix™ — Affix” is atable describing contexts when an
interaction between the current affix and the affix that has
been glued to the stem before it causes phonologica
changes in the | ast one.

While describing morphonologica rules for Chuvash
affixes, we have dso encountered the recursion
phenomenon.

The phenomenon of recursion on the morphology level
is present both in Chuvash and Tatar, as well asin other
Turkick languages. They are formed in Chuvash by:

1) relative affixes-ti/-ci.

Such recursive structures are translated into English
with the means of relative pronouns — “who”, “which”,
“what” and with the means of demonstrative pronouns
“that”, “those”, “these”.

a) Y a+ti — “that, who/which isin the village”.

Villagetti.

b) Y altisene — “to those who/which are in the village®

Villagetti+plura affix+dat-dir.

¢) Yadltisencine —“to that, which/who is by those, who
arein thevillage’.

Villagetti+plural+¢i +dat-dir.

2 Thelexical representaion isan abstract uniting entry for a
group of alomorphs, expressing the same morphologic
features. For example we can lexically represent the
allomorphs st {-a-€} of dative-genitive case like -A. The
concrete allomorphs {-a-€} are surface representations of
the abstract affix —A.

d) Y dtisencisene — “to those, who/which are by those,

who/which are in the village”.

Villagetti+plura+¢i +plura+dat-dir.

2) by the possesivity affix -4An (-an/-en/-n). This affix
is closely related with the possesivity's category.

Let us have a hierarchy of possesivity's relations:
Al Bl C... Then a following structure is possible; A-
Anl B-Anl C-An...:

Tavan appasén wvalén agin manuke — “the grandson of
hisgher elder sister’s son’s son (the grandson of cousin’'s
son)”;

3) by the affix of dative-accusative case -A (-a/-€). Let
us have an hierarchy of spatial relations. Then is possible
a recursive structure A-NAIT B-NAI C-NA...: Aytar
Parisa universiteta texnika fakultetne verenme kayre. —
“Aydar has gone to study to Paris, to university, to the
technical department”.

4) by the locative case affix -TA (-ta/-te/-ra/-re/-ce).

Aytar Parisra universitetra texnika faculteténce
verenet. —“ Aydar studiesin Paris, at university, at the
nical department”.

5) by ablative case affix -TAn (-tan/-ten/-ran/-ren/-
¢en). Francingen Parisran universitetran Aytartan
&ru kilge. — “ A letter has come from France, from
Paris, from university, from Aydar”.

As it can be seen from the examples above, the
recursion phenomenon is an important one while parsing.
In our database we describe it by adding the word
“recursion” into the morphologic feature of these affixes.

Affix | Allomorphs | Morphologic feature | Type
Tu tu (ti) Relative affix 3
(Ti) yu (Gi) (recursion)
An au (an) Possesivity affix 4
(An) &u (€n) (recursion)
A a Dative-accusative 4
e case affix (recursion)
Ta (ta)
TA e (t€) Locative affix
pa (ra) (recursion) 4
pe (re)
ue (¢e)
tad (tan)
TAH TeH (ten) . .
(TAN) | pan (ran) (Arg(':ﬂ‘r';’grf)ase afix | 4
pew (ren)
geH (gen)
Table 7: Affixes.

Using our system we have created a database, which
describes over 120 word-forming and over 50 word-
changing Chuvash affixes, and are planning to create on
its basis a morphological parser of Chuvash language. We
have aso compiled on its basis areference tool (Table 8).
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Typau€ — Typart+ute) the
possessive affix of the 3-
rd person singular

Lexical Allomorph Context

represent Vowe | Vowel / Rejection /Addition

ation qudity | Consonant

A ¢ (k8ueketn+te) F e The interphoneme ‘u’ is glued after the
stem.

e (mépu+te, cCmite) F ¢ E is rejected. If the word ends on. E
preceded by a consonant this consonant
isduplicated in two syllable words.

a (kapmank+a, mymwita, | B a a falls out. If the word ends on a

mypTr+a) preceded by a consonant this consonant
is duplicated in two syllable words.
The exception is the word nypra.

a (aua+u+a) B a ‘w’ is glued after the stem. The
exceptions are loanwords from Russian
ending on ‘a’. In them ‘& is rejected
and changed on ‘a’ (mMammHa -—
MAIIMHAHA).

¢ (nénés+e, anne — auny — | F y ‘Y’ is rejected. Exceptions are words,

anHy+H+e, &He — CHY — where 'y is the possessive affix of the

guy+ute) 2-nd person singular. In them ‘" is not
rejected and the interphoneme ‘u’ is
glued after the stem, before the
alomorph‘e’.

a (pBan — pIBaNMy — BIBAT- | B the stem ends | 'y’ falsout: ‘u’ is added after the stem.

H-a) the possessve affix on aconsonant

of the 2-nd person singular

¢ (kun — kuHY — kuatHtE) | F the stem ends | ..., e

the possessive affix of the on aconsonant | Y fallsout: "n i added after the stem.

2-nd person singular

a (kuHOtH*a) B 0 ‘"’ isadded after the stem

e (vmemamp — wmenman-¢, | B b, ITb. Hb ‘s’ fdlsout (memans - menane)

MAaKdHb— MAKAH-€, TETpalb

— TeTpajate)

e (manyké — manyk+u+e) | B ¢ ‘¢ lwu fal out, ‘w’ is added after the

the possessive affix of the stem.

3-rd person singular

e (cyncu — gyncutu+e) the | B u ‘w’ isadded after the stem.

possessive affix of the 3-

rd person singular

e (rerpaué — retpanp+ute, | B ¢ If the original stem ends on ‘1'/'1s’/

‘n’l'ms’, then ‘g’ which gppeared due
to the possessive affix of 3-rd person
sngular is rejected. The stem is
transacted back and the interphoneme
‘H’ appears.

Zheltov, P.V. (2003). Attribute-Sample Model of Lexics
in a Comparative-Correlative Aspect. Newdetter of
Chuvash Sate University, Natural and Technical
science, Ne 2. Cheboksary: Chuvash State University

Table 8: Thetable of areference tool for Chuvash affixes.
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