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Abstract

The aim of this paper is to describe one the main means of Czech word formation - derivation. New Czech words are created by
composition or by derivation (by using prefixes or suffixes).

The suffixes which are added to the stem are used much more frequently than prefixes standing before the stem.

The most frequent suffixes will be classified according to the paradigmatic and semantic properties and according to the changes they
cause in the stem.

The research is done on the Czech national corpus (CNC), the frequencies of the investigated suffixes illustrate their productivity in
present day Czech language.

This research is of a particular value for a highly inflected language such as Czech. Possible applications of this system are various
NLP systems, e.g. spelling checkers and machine translation systems. The results of this work serve for the computational processing
of Czech word formation and in future for the creation of the Czech derivational dictionary.

1. Classification of suffixes teacher)).
Derivation by suffixes is the most frequent way of The list of VN suffixes (serving for the creation of
formation new Czech words. The suffixes can cause the ~ nouns from verbs): i o
change of POS or gender of a noun. During the process of -tel (names of agents of intellectual activities), e.g.
word formation different changes in the stem (alternations ~ 7editel  (director),  cestovatel  (traveller),  buditel
of characters) are caused by the suffixes. (awakener), Skolitel (tutor), pokracovatel (continuator),

The most productive suffixes are classified according ~ Sbératel(collector)
frequency in CNC: 366933

-¢ (names of agents of physical activities), e.g. Fidi¢
(driver), trubac (bugleman), lamac (breaker), sazec

inter), hlidac (watch
The different classes of suffixes represent the parts of (p”g,ee;ﬁenéy?; g;?c(i e;)49761

speech’ of the basic and derived words. The suffixes -dlo (names of means), e.g. mydlo (soap), Zrddlo

belonging to the NN class are further classified into (food), chodidlo(sole), sedadlo (seat), letadlo (plane),

different classes according to the gendres (e.g. the teradlo (sheeti Kloktadl l
diminutive suffixes do not change the gender of the basic P m;rzaienoc}(lsineecgg’ 10263090 (gargle)

word but on the other hand there are suffixes which
change the masculine gender of basic words into feminine
gender (e.g. ucitel (male teacher) - ucitelka (female

to:

1.1 Paradigmatic properties

-tko (names of means), e.g sluchdtko (receiver),
kukdtko (spy hole), plivatko (spittoon), trsdtko (plectron),
paratko (toothpick), Soupdtko (slider)

+VN suffixes = DERIVED VERBS
NOUNS. +NN suffixes = DERIVED NOUNS
+AN suffixes = DERIVED ADJECTIVES

+VV suffixes = DERIVED VERBS
SIMPLE VERBS<+NV suffixes = DERIVED NOUNS

+AV suffixes = DERIVED ADJECTIVES

+VA suffixes = DERIVED VERBS
ADJECTIVES <+NA suffixes = DERIVED NOUNS

+AA suffixes = DERIVED ADJECTIVES

Figure 1: Relations between basic and derived words and different types of suffixes

frequency in CNC: 15807

-dk (names of means), e.g. Sroubovdk (screwer), pijdk
" A - adjective, N - noun, V - verb, e.g. VN suffixes serve for the (blotch), vésdk (stand)

creation of nouns from verbs (e.g. -tel, -¢), NN suffixes serve for frequency in CNC: 124079

the creation of nouns from nouns (e.g. diminutive suffixes), etc.




-ivo, e.g. topivo (fuel), stelivo (roughage), hnojivo
(fertilizer), pojivo (binder)
frequency in CNC: 24713
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Figure 2: Frequencies of VN suffixes in CNC

The list of NN suffixes

(serving for the creation of nouns from nouns):

-dF (names of agents), e.g. kovdr (smith), mlyndr
(miller), ndstrojar (toolmaker), rybdr (fisherman)

frequency in CNC: 162191

-nik (names of agents), e.g. Skolnik (school servant),
hrobnik (gravedigger), lodnik (sailor)

frequency in CNC: 361643

-ista (names of agents), e.g. traktorista (tractor driver),
houslista (violinist), klavirista (piano player)

frequency in CNC: 115662

-rna (names of locations), e.g. cukrdrna (sweetshop),
vindrna  (wineroom),  elektrdarna  (power  plant),
cementdrna (cement works), kavdrna (coffee house),
konirna (stable)

frequency in CNC: 54123

-ovna, e.g (names of locations), eg knihovna
(library), strojovna (machine room)
frequency in CNC: 63825
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Figure 3: Frequencies of NN suffixes in CNC

The list of AN suffixes

(serving for the creation of nouns from adjectives):

-ost (names of properties), e.g. hloupost (stupidity),
soudnost (judiciousness), primost (straightness), velikost
(greatness)

frequency in CNC: 221574

-ec, e.g. krasavec (good looker), milenec (lover)

frequency in CNC: 235688

The list of NA suffixes

(serving for the creation of adjectives from nouns):

-0vy, e.g. jahodovy (strawberry), jablkovy (apple),
tiskovy (printing), listovy (foliar)

frequency in CNC: 1067288

-naty, e.g. dievnaty (ligneous), kolenaty (knee),
ramenaty (square shouldered), duznaty (pulpy)

frequency in CNC: 6657

-ovity, e.g. houbovity (spongy), $lachovity (stringy),
drevity (woody), zemity (earthy)

frequency in CNC: 7540

-sky, e.g. rajsky (ambrosial), horsky (mountain),
chlapsky (manful)

frequency in CNC: 1597518

-cky, e.g. otrocky (slavish), svétacky (worldly), pijdcky
(drinky)

frequency in CNC: 837379

-ny, e.g. drevny (wood), senny (hay), vonny (aromatic)

frequency in CNC: 2086582
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Figure 4: Frequencies of NA suffixes in CNC

The list of AA suffixes

(serving for the creation of adjectives from adjectives):

-ejSt/ejst, e.g. svetlejsi (lighter), dolejsi (lower),
krasnéjsi (more pretty)

frequency in CNC: 192158

-avy, e.g. bélavy (whitish), modravy (bluish), zelenavy
(greenish)

frequency in CNC: 82929

-Cky, e.g. malicky (tiny), mladicky (vouthful), staricky
(aged), maloucky (tiny)

frequency in CNC: 3417

-nky, e.g. malinky (tiny), prostinky (very simple),
lehoulinky (feathery), malounky (tiny), sladounky (very
small)

frequency in CNC: 3030
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Figure 5: Frequencies of AA suffixes in CNC

The list of VA suffixes

(serving for the creation of adjectives from verbs):

-lcl, e.g. honici pes (hunting dog), vodici (leading),
pénici (foaming)

frequency in CNC: 4894

-ivy, e.g. vodivy (conducting), perlivy (sparkling),
horlivy (zealous)

frequency in CNC: 119887

The list of NV suffixes
(serving for the creation of verbs from nouns):



-8t, e.g. zkrasnét (turn beautiful), védet (know), vidét
(see), letét (fly)

frequency in CNC: 256541

-it, e.g. trunit (throme), strasit (frighten), ztvdrnit
(externalize), vyrobit (produce)

frequency in CNC: 128206

-at, e.g. vnimat (perceive), drbat (scratch), chovat
(raise), skakat (jump)

frequency in CNC: 371637

-ovat, e.g. startovat (start), pochodovat (march),
valcovat (roll)

frequency in CNC: 142

(a) palatalization of final consonant - e.g., hdk - hdcek,
cukr - cukrik

(b) change of quality of vocal (shortening, e.g., Zdba -
Zabka, prolongation e.g., hrib - hiibek, or other change,
e.g., kiil - kolik, andél - andilek, brambor - brambiirek)

(c) and combinations thereof , e.g., rak - racek, vitr -
vetrik, buk - boucek, orech - orisek, kniha - kniZka, drevo -
drivko

This classification serves for the definition of
derivational rules which form the algorithm of the
programming tool processing the Czech derivation (both
analysis of derived words and generation of new words).
Examples of derivation rules for creation of masculine

400000 diminutives are given in Table 1.
350000
300000 Rules masculine gender Examples
250000 a$S - 4Sek - 4Sedek vlas - vlasek
200000 4S - 4Sek - 4Sedek jestiab - jestiabek
122223 eS - eSik - eSicek drep - drepik

50000 . eS - i/ySek - i/ySecek jelen - jelinek

o } } €S - e/éSik - éSicek chléb - chlebik

-ét -it -at
Figure 6: Frequencies of NV suffixes in CNC

The list of VV suffixes
(serving for the creation of verbs from verbs):
-nout, e.g. vyvinout (develop), kousnout (bite), rypnout

(dig)
frequency in CNC: 151907
-out, e.g. plout (sail), jmout (take upon one to), nazout

(put on)
frequency in CNC: 169486

-it, e.g. vyrobit (produce), uhodit (hit), zlomit (break)
frequency in CNC: 128206
-at, e.g. vstavat (get up), chodivat (walk), voldavat

(call)

frequency in CNC: 371779
400000
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-at
Figure 7: Frequencies of VV suffixes in CNC
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The list of AV suffixes
(serving for the creation of adjectives from verbs):

-dvat, e.g. zmodravat (turn blue)
frequency in CNC: 113

1.2 Alternations

The changes in the stem caused by the suffixes may be
of the following kinds:

€S - iSek - iSe¢ek medvéd - medvidek

iS - iSek - iSecek hiib - hiibek

iS - iSek - iSecek dil - dilek

oS - oSik - oSi¢ek strom - stromek

oS - iSek - GSec¢ek hrob - hrubek

uS - ouSek holub - holoubek

ouS - ouSek - ouSecek kloub - kloubek

yS - ySek - ySeéek zahyb - zahybek

vS - ySek - ySeéek syr - syrek

1S - rSik - rSicek prd - prdik

SI - Slik - Slicek Strtdl - Stridlik

Sr - Siik zubr - zubiik

Table 1: Derivation relations for masculine diminutives

1.3 Semantic properties

The stem wears the same semantic properties in all its
derivatives, the suffix gives its function (semantic
properties) to the new word. It is quite usual that a suffix is
being used freely by writers and speakers of the language,
if one knows the meaning of the given suffix added to a
known basic word, the meaning of the whole word could
be understood even if this newly created word was not
seen before.

The suffixes are classified into following classes
regarding their semantic properties (Dokulil, 1962):

(a) class of suffixes which do not change the lexical
meaning of the basic words (syntactic derivation), e.g,,

- nouns (in English grammar gerund) created from verbs
expressing an activity (spani (sleeping), prani (washing),
chozeni (walking), nakupovdni(shopping))

- nouns created from adjectives expressing a property
(rychlost (speed), zvédavost (curiosity) dobrota (goodness),
citlivost (sensitivity))

(b) class of suffixes which modify the lexical meaning of
basic words e.g.,

- diminutives

- nouns forming sex-opposites

(c) class of suffixes which change basically the lexical
meaning of basic words, e.g.,




- names of agents (ucitel (teacher), Fidic (driver),
kovdr (smith), délnik (worker))

-names of means (mydlo (soap), Sroubovdik
(screwdriver))

- names of places (divadlo (theatre), kovdrna (smithy),
studovna (studying room), loZnice (sleeping room))

The ambiguity of some suffixes (some suffixes have
different semantic properties combination with various
stems) has to be taken into account and the different cases
should be processed in a different way. This phenomenon
can be illustrated by

(a) the suffix -dlo which serves for the formation of

(al) nouns of means (mydlo (soap))

(a2) nouns of locations (divadlo (theatre))

(b) the suffix -ka which serves for the derivation of

(b1) feminine nouns from masculine nouns (ucitelka
(female teacher))

(b2) feminine diminutives (chatka (little cottage))

2. Sources of data

Corpora are excellent sources of information about the
existence of derived words and about the frequency of
their use. In the course of the work, the lemmatised and
tagged Czech National Corpus (CNC) with 100 million
current words covering about 50 different genres was
used. CNC therefore serves for illustrating the productivity
of suffixes in contemporary Czech language.

Backordered dictionaries (Slavickova, 1975) provide
material for the information about suffixes and about the
possible alternations in stem caused by these suffixes.

3. Conclusion

This research is of a particular value for a highly
inflected language such as Czech. Possible applications of
this system are various NLP systems, e.g. spelling
checkers and machine translation systems.

The results of this research serve for the definition of
derivation relations forming the basis of the algorithm of
the programming tool which is able to analyse derived
words and generate new words. In future these findings
will be used for the Czech derivational dictionary
defining the most productive suffixes, their paradigmatic
and semantic properties.
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