
����������	
��
��
����
���
�	
�����
��
����
�����	

��	�
�������


�
��
��
�����



,QVWLWXWH RI WKH &]HFK /DQJXDJH

$FDGHP\ RI 6FLHQFHV RI WKH &]HFK UHSXEOLF
/HWHQVNi �� ��� �� 3UDKD �� &]HFK UHSXEOLF

MDQD�NOLPRYD#II�FXQL�F]
�
'HSW� RI ,QIRUPDWLRQ 7HFKQRORJLHV�

)DFXOW\ RI ,QIRUPDWLFV� 0DVDU\N 8QLYHUVLW\ %UQR

%RWDQLFNi ��D� ��� �� %UQR� &]HFK 5HSXEOLF

SDOD#IL�PXQL�F]

$EVWUDFW

7KH DLP RI WKLV SDSHU LV WR GHVFULEH VRPH W\SLFDO ZRUG IRUPDWLRQ SURFHGXUHV LQ &]HFK DQG WR VKRZ KRZ WKH LQWHUQDO ODQJXDJH UHODWLRQV

�,/5� DV WKH\ DUH LQWURGXFHG LQ &]HFK :RUG1HW FDQ EH UHODWHG WR WKH FKRVHQ GHULYDWLRQDO SURFHVVHV� ,Q RXU H[SORUDWLRQ ZH KDYH SDLG

DWWHQWLRQ WR WKH UROHV RI DJHQW� ORFDWLRQ� LQVWUXPHQW DQG VXEHYHQW ZKLFK \LHOG WKH PRVW UHJXODU DQG ULFK ZD\V RI VXIIL[ GHULYDWLRQ LQ

&]HFK� :H DOVR GHDO ZLWK WKH LVVXHV RI WKH WUDQVODWLRQ HTXLYDOHQWV DQG FRUUHVSRQGLQJ OH[LFDO JDSV WKDW KDG WR EH VROYHG LQ WKH

IUDPHZRUN RI (XUR:RUG1HW � �FRQIURQWLQJ &]HFK ZLWK (QJOLVK� VLQFH WKH\ DUH EDVLFDOO\ EURXJKW DERXW E\ YHUE SUHIL[DWLRQ �VLQJOH�

GRXEOH� YHUE DVSHFW SDLUV� RU QRXQ VXIIL[DWLRQ �GLPLQXWLYHV� PRYH LQ JHQGHU�� )LQDOO\� ZH WU\ WR GHPRQVWUDWH WKDW WKH PHQWLRQHG

GHULYDWLRQDO SURFHVVHV FDQ EH HPSOR\HG WR H[WHQG &]HFK OH[LFDO UHVRXUFHV LQ D VHPLDXWRPDWLF ZD\�
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In the present paper it is our aim to show how the
techniques developed in the framework of EuroWordNet
1,2 (Vossen et al, 1999) can be employed to enlarge Czech
lexical database of the WordNet type and that a part of this
task can be done in a semiautomatic way.

Particularly, we are concerned with the internal
language relations (ILR) as they are introduced and used
in EuroWordNet 1,2. They represent a tool which makes it
possible to have the roles like agent, patient, instrument,
location, direction, subevent and others, marked in a
lexical database and to associate them with the individual
lexical units (or synsets in Czech WordNet).

Here we would like to demonstrate that an interesting
link between the particular ILR’s (roles) and some regular
word formation processes in Czech can be found and
explored in a more detailed way.

(!
��
�
��
�����	
�
���))�)
�	
�����

In our research we have dealt with the ILR’s,
mentioned above and tried to relate them to the regular
suffix derivation processes in Czech. In this way Czech
lexical database can be considerably enriched and
enlarged and its items can be associated with the
respective ILR’s. We also suggest a semiautomatic
procedure that can serve as a means allowing us to
perform this task, i.e. to modify a Czech lexical database
of the WordNet type. This procedure takes advantage of
Czech lemmatizer (LEMMA, Ševecek 1995, 2VROVRE�
1994) and the tool developed for the generation and
analysis of derived words (Klímová 1999). These
instruments can be used to determinate the paradigmatic
and semantic aspects of the affixes, they enable to assign
the grammatical categories to the words derived by certain
suffixes by the means of a set of derivational patterns and
rules.
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An example of the above mentioned procedure may
have the following form:

Program LEMMA gives as one of the possible outputs
for any Czech word form the information about its POS
and the respective grammatical categories, which in the
case of the nouns involve the gender. Take, for example,
the quite frequent Czech suffix -tel (it may correspond to
English -er, as in teach-er). If we have a noun derived E\
WKH VXIIL[ �WHO W\SLFDOO\ H[SUHVVLQJ DJHQWLYLW\� VD\ SRGQLND�

WHO �EXVLQHVVPDQ� KDYLQJ WKH JHQGHU DWWULEXWH ZLWK WKH

YDOXH PDVFXOLQH DQLPDWH� ZH FDQ VD\ WKDW WKLV QRXQ FDQ EH

ODEHOOHG DV 52/(B$*(17� 7KHQ RXU UXOH WHOOV XV WR

UHPRYH WKH VXIIL[ �WHO DQG DV D UHVXOW ZH JHW WKH UHVSHFWLYH

YHUE VWHP KDYLQJ WKH IRUP SRGQLND�� ,Q WKH QH[W VWHS WKH

LQILQLWLYH HQGLQJ �W FDQ EH DGGHG DQG ZH REWDLQ WKH

FRPSOHWH LQILQLWLYH IRUP SRGQLNDW �GR EXVLQHVV� ZKLFK FDQ

EH FRUUHVSRQGLQJO\ ODEHOOHG DV ,192/9('B$*(17� ,Q

WKLV ZD\ ZH JHW WKH UHTXLUHG SDLU SRGQLNDWHO � SRGQLNDW

�EXVLQHVVPDQ � GR EXVLQHVV� ODEHOOHG DV�

3.1 ROLE_AGENT – INVOLVED_AGENT
7KH VXIIL[HV UHSUHVHQWLQJ WKH 52/(B$*(17 DUH DV

IROORZV�

-tel: XþLW – XþL�WHO �WHDFK – WHDFKHU)� �tGLW – �HGLWHO

�PDQDJH – GLUHFWRU)
�þ� �tGLW – �LGL�þ (drive – driver),
-ec: lovit – lov-ec (hunt – hunter), chodit –  chod-ec (walk

– walker)� VW�tOHW – VW�HO�HF (shoot – shooter)
�i�: WXQHORYDW – WXQHO�i� (tunnel – tunneler)
-ník: bojovat – bojov-ník (fight – fighter)� ~WRþLW – ~WRþ-ník

(attack – attacker)

7KH FRUUHVSRQGLQJ GHULYDWLRQ UXOH IRU DOO LQGLFDWHG

VXIIL[HV PD\ WDNH WKH IROORZLQJ VKDSH�

(1) LI WDJ�ZRUG IRUP�  N�J0Q6F� �326  QRXQ�

JHQGHU  PDVFXOLQH DQLPDWH� QXPEHU  VLQJXODU�

FDVH  ��

(2) then separate suffix ^WHO� HF� i�� QtN }-> verb stem
(3) possible change in stem, e.g. �HG -> �tG (for �tGLW �

�HGL�WHO (director))
(4) add ending (-t) to the stem -> infinitive
(5) ROLE_AGENT  =  word form
(6) INVOLVED_AGENT  =  infinitive



)UHTXHQF\ RI WKH DERYH PHQWLRQHG QRXQV LQ &]HFK

1DWLRQDO &RUSXV �&1&��

�WHO� ��� ��� �������� IURP ZKLFK �� ��� ����� KDYH WKH

SURSHUW\ J, �JHQGHU  LQDQLPDWH�

�HF� ��� ��� �������� IURP ZKLFK ��� ��� ����� KDYH WKH

SURSHUW\ J, �JHQGHU  LQDQLPDWH�

�i�� ��� ��� ������� IURP ZKLFK �� ��� ����� KDYH WKH

SURSHUW\ J, �JHQGHU  LQDQLPDWH�

�QtN� ��� ��� ������� IURP ZKLFK �� ��� ����� KDYH

WKH SURSHUW\ J, �JHQGHU  LQDQLPDWH�

7KH VHW RI VXFK UXOHV FDQ EH IRUPXODWHG DQG DSSOLHG WR

RWKHU VXIIL[HV DV ZHOO DQG WKH\ FDQ JHQHUDWH SDLUV IRU WKH

RWKHU PHQWLRQHG ,/5¶V LQ WKH VLPLODU IDVKLRQ�

3.2 ROLE_PATIENT – INVOLVED_PATIENT
7KH UXOH IRU 3$7,(17 ZRXOG EH SUDFWLFDOO\ WKH VDPH

DV WKH RQH IRU $*(17� WKXV LW LV HQRXJK WR JLYH VRPH

H[DPSOHV VKRZLQJ ZKDW SDLUV RI WKLV VRUW FDQ RFFXU LQ

&]HFK�

WUHVWDW – WUHVWDQHF �SXQLVK – FRQYLFW��

RGVRXGLW – RGVRX]HQHF �VHQWHQFH – VHQWHQFHG SHUVRQ��

RE�VLW – RE�ãHQHF �KDQJ – KDQJHG PDQ��

]PRFQLW – ]PRFQ�QHF �HPSRZHU – UHSUHVHQWDWLYH��
Y\KQDW – Y\KQDQHF �H[SHO – H[LOH��

SRMLVWLW – SRMLãW�QHF �LQVXUH – LQVXUHG SHUVRQ��

Y\VW�KRYDW VH – Y\VW�KRYDOHF �HPLJUDWH – HPLJUDQW�

3.3 ROLE_INSTRUMENT –  
INVOLVED_INSTRUMENT

7KH VXIIL[HV UHSUHVHQWLQJ WKH 52/(B ,167580(17

DUH DV IROORZV�

-dlo: sed-at – seda-dlo (sit – seat), plavit – plavi-dlo (float
– vessel)� þHUSDW ± þHUSD�GOR (draw – pump)

-ák: bodat – bod-ák (stab – bayonet), šroubovat – 
šroubov-ák (screw – screwer)

-tko: ukazovat –  ukazová-tko (point at – pointer), koukat  
– kuká-tko (peep – peep hole, opera glasses), klekat –
kleká-tko (kneel – kneeler)

7KH FRUUHVSRQGLQJ GHULYDWLRQ UXOHV PD\ WDNH WKH

IROORZLQJ VKDSH�

�D� IRU QHXWHU QRXQV

(1) if tag(word form) = k1gNnSc1 (POS = noun, gender =
neuter, number = singular, case = 1)

(2) then separate suffix {dlo, tko} -> verb stem
(3) possible change in stem, e.g. kuká -> NRXND (for

koukat – kuká-tko (peep hole, opera glasses)
(4) add ending (-t) to the stem -> infinitive
(5) ROLE_INSTRUMENT = word form
(6) INVOLVED_ INSTRUMENT = infinitive

�E� IRU PDVFXOLQH QRXQV

(1) if tag(word form) = k1gNnSc1 (POS = noun, gender =
masculine inanimate, number = singular, case = 1)

(2) then separate suffix (iN� -> verb stem
(3) possible change in stem,
(4) add ending (-t) to the stem -> infinitive
(5) ROLE_INSTRUMENT = word form
(6) INVOLVED_ INSTRUMENT = infinitive

IUHTXHQF\ RI �GOR QRXQV LQ &1&� ��� ��� �������

IUHTXHQF\ RI �WNR QRXQV LQ &1&� �� ��� ��������

IUHTXHQF\ RI �iN QRXQV LQ &1&� ��� ��� �������

3.4 ROLE_LOCATION –  
INVOLVED_LOCATION

7KH VXIIL[HV UHSUHVHQWLQJ WKH 52/(B /2&$7,21 DUH

DV IROORZV�

rna: kovat – ková-rna (stud – smithy) , sušit – sušá-rna 
(dry – drying room)

�LãW�: NORX]DW ± NOX]�LãW� (glide – skating ring)� EURX]GDW ±
EURX]GDO�LãW� �SDGGOH ± SDGGOLQJ SRRO), KQt]GLW – 
KQt]G�LãW� (nest – nesting place).

7KH FRUUHVSRQGLQJ GHULYDWLRQ UXOHV PD\ WDNH WKH

IROORZLQJ IRUP�

�D� IRU QHXWHU QRXQV

(1) if tag(word form) = k1gNnSc1 (POS = noun, gender =
neutre, number = singular, case = 1)

(2) then separate suffix (LãW�) -> verb stem
(3) possible change in stem, e.g. kluz – klouz for NORX]DW �

NOX]�LãW�

(4) add -t to the stem -> verb
(5) ROLE_ LOCATION = word form
(6) INVOLVED_ LOCATION = infinitive

�E� IRU IHPLQLQH QRXQV

(1) if tag(word form) = k1gFnSc1 (POS = noun, gender =
feminine, number = singular, case = 1)

(2) then separate suffix  (rna) -> verb stem
(3) possible change in stem
(4) add -t to the stem -> verb
(5) ROLE_ LOCATION = word form
(6) INVOLVED_ LOCATION = infinitive

frequency of �LãW� nouns in CNC:  �� ��� (0,061%)
frequency of -rna nouns in CNC:  �� ��� (0,054%)
Examples: KUiW – K�LãW� �SOD\ – ILHOG)� ERMRYDW  – ERMLãW�

�EDWWOH – EDWWOHILHOG��
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,Q WKH SDSHU ZH DOVR WRXFK WKH SUREOHP RI WKH

WUDQVODWLRQ HTXLYDOHQWV DQG WKH FRUUHVSRQGLQJ JDSV WKDW

DSSHDU ZKHQ RQH DWWHPSWV WR DSSO\ WKH SUHVHQW FROOHFWLRQ

RI ,/5¶V LQ &]HFK� ZLWK FRPSDULVRQ WR (QJOLVK� ,W FDQ EH

VHHQ WKDW WKH FRQIURQWDWLRQ RI WKH KLJKO\ LQIOHFWHG ODQJXDJH

DV &]HFK ZLWK DQDO\WLF (QJOLVK \LHOGV DQ LQWHUHVWLQJ YLHZ

RQ ,/5 WDEOH DQG DOVR VKRZV WKDW LQWHUHVWLQJ ´KROHV´ FDQ

EH IRXQG LQ WKLV UHVSHFW� ,I ZH WDNH D PRUH JHQHUDO YLHZ DW

WKLV ZH FDQ GLVFRYHU WKDW UHJXODU PRUSKRORJLFDO

SKHQRPHQD LQ &]HFK� DV H�J� IRUPDWLRQ RI YHUE DVSHFW

SDLUV �WULSOHV�� YHUE SUHIL[DWLRQ �VLQJOH� GRXEOH�� GHULYDWLRQ

RI GLPLQXWLYHV �QRXQ VXIIL[DWLRQ�� GHULYDWLRQ RI JHQGHU

SDLUV �QRXQ VXIIL[DWLRQ� SURGXFH OH[LFDO XQLWV LQ &]HFK WKDW

KDYH QR OH[LFDO FRXQWHUSDUWV QRW RQO\ LQ (QJOLVK EXW DOVR LQ

RWKHU (XURSHDQ ODQJXDJHV�

7KLV H[HUFLVH OHDGV XV WR WKH FRQFOXVLRQ WKDW LW PLJKW EH

XVHIXO WR LQWURGXFH VRPH QHZ ,/5¶V LQWR WKH H[LVWLQJ ,/5

WDEOH� VXFK DV H�J� DWWULEXWHV

4.1 X_HAS_IMPF, X_HAS_PERF
7KLV SDLU FDSWXUHV WKH DVSHFW RSSRVLWLRQ WKDW LV W\SLFDO

IRU &]HFK YHUEV� HDFK &]HFK YHUE EHORQJV HLWKHU WR WKH

LPSHUIHFWLYH DVSHFW �GHQRWLQJ DQ DFWLRQ QRW OLPLWHG LQ

WLPH� RU WR WKH SHUIHFWLYH RQH �H[SUHVVLQJ DQ DFWLRQ WKDW



ZDV ILQLVKHG� FRPSOHWHG�� 7KH LQIRUPDWLRQ DERXW DVSHFW LV

DV D UXOH JLYHQ LQ &]HFK GLFWLRQDULHV IRU HDFK YHUE� $V ZH

LQGLFDWHG� WKH DVSHFW RSSRVLWLRQ LV QRW SUHVHQW LQ WKH VHW RI

,/5µV XVHG ZLWKLQ (XUR:RUG1HW � VLQFH LW RFFXUV RQO\ LQ

&]HFK DQG LW ZRXOG OHDG WR VRPH SUREOHPV IRU WKH RWKHU �

ODQJXDJHV LQFOXGHG SUHVHQWO\ LQ (XUR:RUG1HW �� ,W LV RXU

RSLQLRQ WKDW WKH DVSHFW RSSRVLWLRQ FDQ EH DOVR FDSWXUHG E\

WKH UROH 68%(9(17 H[LVWLQJ LQ ,/5µV� KRZHYHU WKLV UROH

LV PRUH JHQHUDO DQG WKHUHIRUH LW ZRXOG \LHOG

RYHUVSHFLILFDWLRQV LQ PDQ\ FDVHV�

([DPSOHV�

Typically aspect pairs are derived by prefixes Y\�� S�L��
GR�� ]D�� SUR��

XþLW ± Y\XþLW �WHDFK  – WUDLQ�� GRXþLW �WXWRU�� ]DXþLW

�LQWURGXFH D S� WR VWK�

QpVW ± Y\QpVW �FDUU\ � FDUU\ RII�� S�LQpVW �EULQJ�� GRQpVW

�IHWFK�� ]DQpVW �FDUU\ VWK WR D SODFH�� SURQpVW

�FDUU\ WKURXJK�

MtW ± Y\MtW �JR  – JR RXW�� S�LMtW �FRPH�� GRMtW �JHW WR��

]DMtW �JR IRU�� SURMtW �SDVV WKURXJK�

4.2 X_HAS_ITER for verb aspect pairs (triples)
:H ZRXOG QRW OLNH WR JR LQWR GHWDLOV KHUH EXW� LQ IDFW�

WKH SLFWXUH FRQFHUQLJ WKH DVSHFW RSSRVLWLRQ LQ &]HFK LV

PRUH FRPSOLFDWHG WKDQ ZH MXVW LQGLFDWHG DERYH�

3DUWLFXODUO\� VRPH DXWKRUV �3DQHYRYi� %HQHãRYi� 6JDOO

����� WUHDW WKH DVSHFW QRW DV D ELQDU\ RSSRVLWLRQ EXW DV D

WHUQDU\ RQH ZLWK YDOXHV� SHUIHFWLYH � LPSHUIHFWLYH �

LWHUDWLYH� 7KXV ZH WKLQN LW XVHIXO WR RIIHU IHZ H[DPSOHV

JLYLQJ� ZH KRSH� DW OHDVW WKH EDVLF LGHD DERXW WKH LWHUDWLYHV

LQ &]HFK� 7KHLU IRUPDWLRQ LV YHU\ UHJXODU DQG DSSOLHV YHU\

IUHTXHQWO\� H�J�

þtVW ± S�HþtVW ± þtWiYDW �UHDG � UHDG WKURXJK � UHDG

UHJXODUO\� XVH WR UHDG�

G�ODW ± XG�ODW ± G�OiYDW �GR ± SHUIRUP ± GR UHJXODUO\�

XVH WR GR�

NXSRYDW ± NRXSLW ± NXSRYiYDW �EX\ ± EX\ FRPSOHWHO\ ±

EX\ UHJXODUO\��

4.3 X_MAN, X_WOMAN for gender pairs
Another pair of the attributes that is not present within

EuroWordNet 2 set of ILR’s are gender pairs. In Czech
there is a regular derivation which allows to form a
feminine counterpart to each animate masculine noun
denoting e.g. a profession or similar function. Nouns
belonging to this class  are mainly created by suffixes �ND�
�\Q��

����� 6XIIL[ �ND

Examples: XþLWHO ± XþLWHOND �WHDFKHU ��� VKH�WHDFKHU��

NXFKD� ± NXFKD�ND �FRRN ��� VKH�FRRN��

GRNWRU ± GRNWRUND �GRFWRU ��� VKH�GRFWRU��

�LGLþ ± �LGLþND �GULYHU���VKH GULYHU��

PDQåHO ± PDQåHOND �KXVEDQG ��� ZLIH��

The corresponding derivation rule may take the
following form:
(1) if tag(word form) = k1gFnSc1 (POS = noun, gender =

feminine, number = singular, case = 1)
(2) then separate suffix {ka` -> noun stem
(3) noun stem = noun
(4) X_WOMAN = word form
(5) X_MAN = noun

����� 6XIIL[ �\Q�

(a) Examples:
åiN ± åiN\Q� (male pupil ± female pupil)�
E$K ± ERK\Q� (god - goddess),
PLQLVWU ± PLQLVWU\Q� �PLQLVWHU ± IHPDOH PLQLVWHU��

The corresponding derivation rule may take the
following form:
(1) if tag(word form) = k1gFnSc1 (POS = noun, gender =

feminine, number = singular, case = 1)
(2) then separate suffix (-\Q�) -> noun stem
(3) possible change in stem, e.g. for boh – b$h for E$K ±

ERK\Q�

(4) noun stem  =  noun
(5) X_WOMAN = word form
(6) X_MAN = noun & tag(noun) = k1gFnSc1 (POS =

noun, gender = masculine animate, number = singular,
case = 1)

(b) The masculine nouns created by the suffix -ce
derive the feminine  nouns by replacing -ce  with -\Q��
H�J�: YOiGFH ± YOiGN\Q� (male ruler – female ruler),
VRXGFH ± VRXGN\Q� �MXGJH ± IHPDOH MXGJH�

The corresponding derivation rules may take the
following shape:
(1) if tag(word form) = k1gFnSc1 (POS = noun, gender =

feminine, number = singular, case = 1)
(2) then separate suffix (-\Q�) -> noun stem
(3) add suffix (-ce) to the stem -> noun
(4) X_WOMAN = word form
(5) X_MAN = noun & tag(noun) = k1gInSc1 (POS =

noun, gender = masculine animate, number = singular,
case = 1)

7KH FRPSOHWH H[SODQDWLRQ RI WKH DOJRULWKP ZRXOG

UHTXLUH WR JR LQWR WHFKQLFDO GHWDLOV�

4.4 Derivation of diminutives
'LPLQXWLYHV UHSUHVHQW DQ LQWHUHVWLQJ ZRUG IRUPDWLRQ

FDWHJRU\ LQ &]HFK DQG WKH\ DUH FUHDWHG E\ IROORZLQJ

VXIIL[HV �VHH WDEOH ��� 'LPLQXWLYHV H[SUHVV HLWKHU VPDOOHU

TXDQWLW\ RI ZKDW LV GHQRWHG E\ WKH EDVLF ZRUG RU EHWWHU

TXDOLW\ RI WKH HQWLW\ GHQRWHG E\ WKH EDVLF ZRUG �LQ W\SLFDO

FDVHV WKLV LQYROYHV HPRWLRQDO DWWLWXGHV�� 7KXV LQ &]HFK

WKHUH DUH PDQ\ UHJXODU �DQG UHJXODUO\ IRUPHG�

OH[LFDOL]DWLRQV WKDW GR QRW H[LVW LQ (QJOLVK DQG RWKHU

(XURSHDQ ODQJXDJHV �*HUPDQ LV WKH H[FHSWLRQ KHUH� DQG

KDYH WR EH WUDQVODWHG E\ PHDQV RI YDULRXV DG KRF IRUPHG

V\QWDFWLF FRQVWUXFWLRQV� 7KXV ZH DUH FRQYLQFHG WKDW LW

ZRXOG EH XVHIXO WR KDYH GLPLQXWLYHV LQ WKH VHW RI ,/5
V�

7KH SUHVHQW DWWHPSW WR FDSWXUH WKH IRUPDWLRQ UXOHV IRU

GLPLQXWLYHV WKDW DUH KLJKO\ UHJXODU DOVR VKRZV WKH

H[SUHVVLYH SRZHU RI &]HFK LQ WKLV UHVSHFW� ,QFOXGLQJ WKHP

LQWR ,/5
V FHUWDLQO\ ZLOO SD\ RII ODWHU ZKHQ RWKHU KLJKO\

LQIOHFWLRQDO ODQJXDJHV �OLNH 6ODYRQLF RQHV� ZLOO EH

DWWUDFWHG WR EXLOGLQJ WKH :RUG1HW OLNH OH[LFDO GDWDEDVHV�

,W LV XVHIXO �VHH LQ 7DEOH �� WR GLVWLQJXLVK SULPDU\�

VHFRQGDU\ DQG WHUWLDU\ GLPLQXWLYHV� 7KH GLIIHUHQFH

EHWZHHQ WKHVH WKUHH FODVVHV LV LQ WKH GHJUHH RI LQWHQVLI\LQJ

WKH GLPLQXWLRQ RU WKH HPRWLRQDO IHDWXUH� 7KH WDEOH DQG

H[DPSOHV RI GLPLQXWLYHV EHORZ LOOXVWUDWH WKH ULFK

SURGXFWLYLW\ RI &]HFK GLPLQXWLYH VXIIL[HV�



PDVFXOLQH

QRXQV

IHPLQLQH QRXQV QHXWHU

QRXQV

SULPDU\

VXIIL[HV

�tN� �HN �ND �NR

VHFRQGDU\

VXIIL[HV

�þHN �þND �þNR

�tQHN �LQND� �H��QND�

�XQND

�LQNR

�RXãHN �X�RXãND �iWHþNR

WHUWLDU\

VXIIL[HV

�þtþHN �þLþND �þLþNR

�þtQHN �þHQND��þLQND �þLQNR

�HQHþHN�

�tQHþHN

�HQHþND� �LQHþND �HQHþNR

� XOtQHN �XOLQND� �XOHQND �LQHþNR�

�XOLQNR

7DEOH �� 6RPH &]HFK VXIIL[HV IRU WKH GHULYDWLRQ RI

GLPLQXWLYHV

����� ;B,6B1250� ;B,6B60$//
�D� PDVFXOLQH GLPLQXWLYHV

([DPSOHV�

YODN ± YOiþHN �WUDLQ ± OLWWOH WUDLQ��

K�LE ± K�tEHN ± K�tEHþHN �PXVKURRP ± OLWWOH PXVKURRP ±

PRUH OLWWOH PXVKURRP��

G$P � GRPHN ± GRPHþHN �KRXVH ± VPDOO KRXVH ± WLQ\

KRXVH��

S\WHO � S\WOtN ± S\WOtþHN �EDJ ± VPDOO EDJ ± WLQ\ EDJ�

�D�� SULPDU\ GLPLQXWLYHV�

7KH FRUUHVSRQGLQJ GHULYDWLRQ UXOH IRU SULPDU\ GLPLQXWLYHV

PD\ WDNH WKH IROORZLQJ IRUP�

(1) if  tag(word form) = k1gMnSc1 (POS = noun, gender
= masculine animate, number = singular, case = 1)

(2) then separate suffix (ek) -> noun stem
(3) possible change in stem, e.g. dom – d$P for G$P �

GRPHN

(4) noun stem = noun
(5) X_IS_SMALL = word form
(6) X_IS_NORM = noun & tag = (noun) = k1gMnSc1

(POS = noun, gender = masculine animate, number =
singular, case = 1)

�D�� VHFRQGDU\ GLPLQXWLYHV�

7KH FRUUHVSRQGLQJ GHULYDWLRQ UXOH IRU SULPDU\ GLPLQXWLYHV

PD\ WDNH WKH IROORZLQJ IRUP�

(1) if  tag(word form) = k1gMnSc1 (POS = noun, gender
= masculine animate, number = singular, case = 1)

(2) then separate suffix {HþHN� tþHN� iþHN� RXþHN} -> noun
stem

(3) possible change in stem, e.g. dom – d$P  for G$P �

GRPHþHN

(4) noun stem = noun
(5) X_IS_SMALL = word form
(6) X_IS_NORM = noun & tag = (noun) = k1gMnSc1

(POS = noun, gender = masculine animate, number =
singular, case = 1)

�E� IHPLQLQH GLPLQXWLYHV�

([DPSOHV�

NQLKD ± NQtåND ± NQtåHþND �ERRN ± OLWWOH ERRN ± WLQ\ ERRN�

K$O ± K$OND ± K$OþLþND �VWLFN ± FDQH ± OLWWOH VWLFN�

åLGOH ± åLGOLþND �FKDLU ± VPDOO FKDLU�

Yi]D ± Yi]LþND �YDVH ± VPDOO YDVH�

UXND ± UXþND ± UXþLþND �KDQG ± VPDOO KDQG ± WLQ\ KDQG�

OLãND ± OLãWLþND �IR[ ± VPDOO IR[�

�E�� SULPDU\ GLPLQXWLYHV

7KH FRUUHVSRQGLQJ GHULYDWLRQ UXOH PD\ WDNH WKH IROORZLQJ

VKDSH�

��� LI WDJ �ZRUG IRUP�  N�J)Q6F� �326  QRXQ� JHQGHU  

IHPLQLQH� QXPEHU  VLQJXODU� FDVH  ��

��� WKHQ VHSDUDWH VXIIL[ ��ND� �! YHUE VWHP

��� SRVVLEOH FKDQJH LQ VWHP� H�J� NXO ± NRXO IRU NRXOH ±

NXOND

��� QRXQ VWHP  QRXQ

��� ;B,6B60$//  ZRUG IRUP

��� ;B,6B1250  QRXQ 	 WDJ  �QRXQ�  N�J)Q6F�
�326  QRXQ� JHQGHU  IHPLQLQH� QXPEHU  VLQJXODU�
FDVH  ��

�E�� VHFRQGDU\ GLPLQXWLYHV
7KH FRUUHVSRQGLQJ GHULYDWLRQ UXOH PD\ WDNH WKH IROORZLQJ
VKDSH�
��� LI WDJ �ZRUG IRUP�  N�J)Q6F� �326  QRXQ� JHQGHU  
IHPLQLQH� QXPEHU  VLQJXODU� FDVH  ��
��� WKHQ VHSDUDWH VXIIL[ ^HþND� LþND� DþND` �! YHUE VWHP
��� SRVVLEOH FKDQJH LQ VWHP� H�J� OLãW � OLãN IRU OLãND �

OLãWLþND

��� DGG HQGLQJ ��H��D� WR WKH VWHP �! QRXQ
��� ;B,6B60$//  ZRUG IRUP
��� ;B,6B1250  QRXQ 	 WDJ�QRXQ�  N�J)Q6F� �326
 QRXQ� JHQGHU  IHPLQLQH� QXPEHU  VLQJXODU� FDVH  ��

�F� QHXWHU GLPLQXWLYHV�
([DPSOHV�
MDEONR ± MDEOtþNR �DSSOH ± VPDOO DSSOH�

RNR ± RþNR ± RþLþNR �H\H ± VPDOO H\H ± WLQ\ H\H�

SROH ± SROtþNR �ILHOG ± VPDOO ILHOG�

QiP�VWt ± QiP�VWtþNR �VTXDUH ± VPDOO VTXDUH�

�F�� SULPDU\ GLPLQXWLYHV
7KH FRUUHVSRQGLQJ GHULYDWLRQ UXOH PD\ WDNH WKH IROORZLQJ
IRUP�
��� LI WDJ �ZRUG IRUP�  N�J1Q6F� �326  QRXQ� JHQGHU
 QHXWHU� QXPEHU  VLQJXODU� FDVH  ��
��� WKHQ VHSDUDWH VXIIL[ �NR� �! YHUE VWHP
��� SRVVLEOH FKDQJH LQ VWHP� H�J� Rþ ± RN IRU RNR ± RþNR

��� DGG HQGLQJ ^�H��R` WR WKH VWHP �! QRXQ
��� ;B,6B60$//  ZRUG IRUP
��� ;B,6B1250  QRXQ 	 WDJ �QRXQ�  N�J1Q6F� �326
 QRXQ� JHQGHU  QHXWHU� QXPEHU  VLQJXODU� FDVH  ��

�F�� VHFRQGDU\ GLPLQXWLYHV
7KH FRUUHVSRQGLQJ GHULYDWLRQ UXOH PD\ WDNH WKH IROORZLQJ
IRUP�
��� LI WDJ �ZRUG IRUP�  N�J1Q6F� �326  QRXQ� JHQGHU
 QHXWHU� QXPEHU  VLQJXODU� FDVH  ��
��� WKHQ VHSDUDWH VXIIL[ ^�DþNR� �iþNR� �HþNR� �pþNR� �tþNR�
�LþNR` �! YHUE VWHP
��� SRVVLEOH FKDQJH LQ VWHP� H�J� Rþ ± RN IRU RNR ± RþNR

��� DGG HQGLQJ ^�H��R� �t` WR WKH VWHP �! QRXQ
��� ;B,6B60$//  ZRUG IRUP
��� ;B,6B1250  QRXQ 	 WDJ �QRXQ�  N�J1Q6F� �326
 QRXQ� JHQGHU  QHXWHU� QXPEHU  VLQJXODU� FDVH  ��



����� ;B(;35(66(6B(027,21$/B$77,78'(
7KH GHULYDWLRQ UXOHV DUH WKH VDPH DV LQ ������ 7KH

IROORZLQJ H[DPSOHV VKRZ WKH GLPLQXWLYHV H[SUHVVLQJ WKH

SRVLWLYH �HYHQWXDOO\ DOVR VOLJKWO\ QHJDWLYH� HPRWLRQDO

DWWLWXGH WDNHQ E\ WKH VSHDNHU WR WKH HQWLW\ GHQRWHG E\ WKH

EDVLF ZRUG� 7KHVH GLPLQXWLYHV UHSUHVHQW DQ LQWHUHVWLQJ SDUW

RI &]HFK YRFDEXODU\ �VLPLODUO\ DV LQ RWKHU ODQJXDJHV�

VLQFH WKH\ UHODWH WR QRW TXLWH ZHOO H[SORUHG SDUW RI &]HFK

ZRUG VWRFN ZKLFK GHDOV ZLWK HPRWLRQV DQG HPRWLRQDO

DWWLWXGHV� 7KLV FDQ EH SDUWO\ VHHQ LQ RXU DWWHPSWV WR JLYH

SRVVLEOH �DSSUR[LPDWLYH� (QJOLVK WUDQVODWLRQV EXW ZH DUH

ZHOO DZDUH WKDW WKLV DUHD FDOOV IRU WKH V\VWHPDWLF

H[SORUDWLRQ�

�D� PDVFXOLQH GLPLQXWLYHV

WiWD ± WDWtN ± WDWtþHN �GDGG\ ± GDG ± P\ GHDU GDG�

]ORG�M ± ]ORG�MtN ± ]ORG�MtþHN �WKLHI ± VPDOO WKLHI ±

SLOIHUHU� XQVXFHVVIXO WKLHI�

]DGHN ± ]DGHþHN �ERWWRP ± QLFH VPDOO ERWWRP�

YWLS ± YWtSHN ± YWLSHþHN �MRNH ± TXLS ± VKRUW� ZLWW\ MRNH�

YRMiN ± YRMiþHN �VROGLHU ± WR\ VROGLHU RU SRRU VROGLHU�

G�GD ± G�GHN ± G�GHþHN� G�GRXãHN �ROG PDQ� JUDQGIDWKHU

± ROG PDQ� JUDQGIDWKHU �D ELW GHURJDWRU\� ± JUDQGSD�

�E� IHPLQLQH GLPLQXWLYHV

PiPD ± PDPND ± PDPLQND �PRWKHU ± PRP ± PD�

EiED ± EDEND ± EDELþND �EHOGDPH ± OLWWOH ROG ZRPDQ ±

YHU\ VPDOO ROG ZRPDQ RU JUDQQ\�

VOHþQD ± VOHþLQND �0LVV ± 0LVV �D ELW GHURJDWRU\� RU VPDOO

0LVV�

VHVWUD ± VHVW�LþND �VLVWHU ± OLWWOH� \RXQJHU VLVWHU RU QXUVH�

WHWD ± WHWND ± WHWLþND �DXQW ± DXQW �VOLJKWO\ GHURJDWRU\� �

DXQWLH�

�F� QHXWHU GLPLQXWLYHV

SRKRGOt ± SRKRGOtþNR �FRPIRUW ± P\ SULYDWH �VSHFLDO�

FRPIRUW�

SLYR ± SLYNR ± SLYHþNR ± SLYtþNR �EHHU ± ZDOORS ± P\

EHHU WKDW , OLNH�

SHNOR ± SHNOtþNR �KHOO ± VPDOO QLFH SOHDVDQW KHOO�

QHEH ± QHEtþNR �KHDYHQ RU VN\ ± VPDOO QLFH SOHDVDQW

KHDYHQ RU VN\�

SVDQt ± SVDQtþNR �OHWWHU ± QLFH SOHDVDQW OHWWHU��

.!
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,Q WKH SUHVHQWHG FRQWULEXWLRQ ZH KDYH WULHG WR DSSO\ WKH

DSSURDFK GHYHORSHG ZLWKLQ (XUR:RUG1HW �� � WKDW

GHVFULEHV VHOHFWHG VHPDQWLF UHODWLRQV EHWZHHQ OH[LFDO XQLWV

E\ PHDQV RI ,/5 WR &]HFK ZRUG IRUPDWLRQ� ,Q RXU YLHZ WKH

DWWHPSW ZDV VXFFHVVIXO DQG LW FRQILUPV RXU LQWXLWLRQ

FRQFHUQLQJ WKH KLJK UHJXODULW\ RI WKH ZRUG IRUPDWLRQ

SURFHVVHV LQ &]HFK� 7KLV LV GHPRQVWUDWHG E\ WKH QXPEHU RI

WKH UXOHV SUHVHQWHG LQ RXU WH[W DQG DOVR E\ WKH IDFW WKDW WKH\

DUH UHODWLYHO\ HDV\ WR IRUPXODWH LQ D IRUPDO ZD\�

:H DOVR RIIHUHG IHZ QHZ ,/5’s that are not included in
the EuroWordNet 1,2 original list of ,/5’s: they reflect
semantic relations that have lexicalized expression, and, as
it can be expected, in other (Slavonic) languages as well.

Thus, we assume that sooner or later the extended list
of ,/5’s will be appear that may include the suggested
semantic relations  and possibly the new ones.
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7KLV UHVHDUFK ZDV VXSSRUWHG E\ WKH *$ý5� JUDQW QR�

�������.����

0!
����
�	��)

&1& �&]HFK 1DWLRQDO &RUSXV�� KWWS���XFQN�II�FXQL�F]�FQF
'RNXOLO� 0�� ����� 7YR�HQt VORY Y þHãWLQ� �:RUG�IRUPDWLRQ

LQ &]HFK�� 3UDKD� $FDGHPLD�
.OtPRYi -�� ����� 6\VWHP RI &RPSXWHULVHG &]HFK :RUG�

IRUPDWLRQ� ,Q .LHIHU )�� .LVV *�� 3DM]V -��HGV��� 3DSHUV
LQ &RPSXWDWLRQDO /H[LFRJUDSK\� &RPSOH[¶���

%XGDSHVW� /LQJXLVWLFV ,QVWLWXWH� +XQJDULDQ $FDGHP\ RI
6FLHQFHV�

2VROVRE�� .�� ����� $Q $OJRULWKPLF 'HVFULSWLRQ RI &]HFK

0RUSKRORJ\� 3K' GLVVHUWDWLRQ� %UQR�
3DOD� .�� âHYHFHN� 3�� +DOGXU 2LP� .DGUL 9LGHU� /HKR

3DOGUH� +HLOL 2UDY� ����� 7RROV DQG 5HVRXUFHV IRU WKH

&]HFK DQG (VWRQLDQ :RUGQHWV� %LPRQWKO\ 5HSRUW IRU

(XUR:RUG1HW��� 9HUVLRQ �� %UQR� 7DUWX� -DQXDU\ ���

�����

3DQHYRYi� %HQHãRYi� 6JDOO� ����� ýDV D PRGDOLWD Y

þHãWLQ�� $8& SKLORORJLFD 3UDJHQVLD ;;;,9�

6ODYtþNRYi� (�� ����� 5HWURJUiGQt PRUIHPDWLFNê VORYQtN

þHãWLQ\ �,QYHUWHG 'LFWLRQDU\ RI &]HFK 0RUSKHPHV��

3UDKD� $FDGHPLD�

6ORYQtN VSLVRYQpKR MD]\ND þHVNpKR ��� �'LFWLRQDU\ RI

/LWHUDU\ &]HFK�� ���������� 3UDKD� $FDGHPLD�

âHYHþHN� 3�� ����� /(00$ �PRUSKRORJLFDO DQDO\VHU DQG
OHPPDWL]HU IRU &]HFK�� SURJUDP LQ &� %UQR�

9RVVHQ� 3� HW DO�� ����� (XUR:RUG1HW )LQDO 5HSRUW�
9HUVLRQ �� 8QLYHUVLW\ RI $PVWHUGDP�


