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Word family

A word family (WF) is the set of all the words
in the vocabulary of a language that
contain a common stem morpheme:

* aed ‘garden n.’
* aednik ‘gardener’
- aedmaasikas ‘garden strawberry’
aeda pidama  ‘gardenv.’
alapidaja ‘gardener’
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Word family

The WF is introduced by the simplex word
that represents the common stem — the
head of the family:

« AED

* aednik
 aedmaasikas
aeda pidama
alapidaja
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Word family

The words in the WF — the family members
— are analyzed into immediate
constituents and are assigned a word
formation type:

* aed=nik ‘garden=noun suffix’
* aed+maasikas ‘garden+strawberry’
aeda pidama ‘garden.partitive keep’

ala+pida=ja ‘garden.genitive+keep+noun
Suffix’
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Word family

The words in the WF — the family members — are
organized hierarchically according to mutual
word formational relations: each word is
preceded by its base word and followed in turn
by the derivations and compounds that are
based on it:

AED ‘garden’
lasteaed ‘child.gen.pl+garden’ “kindergarten”
lasteaednik ‘kindergarten=noun suffix’
“kindergarten teacher”

Y
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Word family

ELA#MA

— ela=mu

kahe+pere+elajmu
— ela=nik

ela|nik=kond
— el=u

ellu=s

elju=tu

abi+el|u

abirellu astu#ma
abizellju£#ma
abirelllu=mine
abizellju|mis+etterpane|k
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The word families method

« Consists in organizing the entire vocabulary of a
language into word families

A method for structuring the vocabulary of a language

A way of representing the word formation of a
language

« The method used in the compilation of word formation
dictionaries

« Consists in the word formation analysis of all the words
of a language

Presupposes a detailed description of word formation
in the language
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Principal word formation
dictionaries

Augst, Gerhard 1998.

Wortfamilienworterbuch der deutschen
Gegenwartssprache. Tubingen: Max Niemeyer
Verlag.

Splett, Jochen 2009. Deutsches
Wortfamilienworterbuch. Analyse der
Wortfamilienstrukturen der deutschen
Gegenwartssprache, zugleich Grundlegung einer
zukunftigen Strukturgeschichte des deutschen
Wortschatzes. Berlin/New York: de Gruyter.

Tikhonov, A., N. 1985. Slovoobrazovatel'nyj
slovar’ russkogo jazyka |-Il. Moskva: Russkii jazyk.
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The WF method as the design
principle of an electronic database

* A new type of linguistic resource

« Greatly improved access to word
formation data and description

* A wide range of potential applications
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Data

* The inventory of words is based on the
latest large general dictionaries of
Estonian

 The word formation analysis is based on
the descriptive grammar of Estonian and
subsequent research into Estonian word
formation

8880 word families
192 000 items in total
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Ccy

Units of the macrostructure of the
database: the word family

aed subst.
« [P _TUL]
— aed=ik subst. vaike aed

— aed=nik subst.
maal|stiku+aed|nik subst. (tegeleb maastiku kujundamisega)

« [P _LS1]
— botaanika+aed subst.
— ema+aed subst. aiand. (kust vbetakse seemneid, pook- ja pistoksi)

— las#te+aed subst.
las#teraed=nik subst. /asteaiakasvataja
+ last#teraiatkasvaltalja subst.
» las#teraiatlaps subst.
« [P_LS2]
— aed+maasikas subst.
« aedrmaasika+keeld|is subst.

— aia+maja subst.

[P_YH2]
— aeda pida#ma
* aiat+pida=ja subst.
* aiat+pida=mine subst.
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Units of the macrostructure of the
database: the word family

* The word family is introduced by the head
of the word family (a simplex word) and
constituted of the family members.

* The family members are organized
hierarchically by step of formation.

* The maximal number of steps found in the
database is seven.
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Units of the macrostructure of the

database: the word family

On the first level of the hierarchy, the head is followed by
all the words based on it — the first-step formations. For
clarity of presentation, the first-step formations are
divided into separate blocks according to their word
formation kind: derivatives (P_TUL), compounds by the
second constituent (P_LS1), compounds by the first
constituent (P_LS2), verbal expressions by the second
constituent, and verbal expressions by the first
constituent (P_YH2).

Each first step formation is again followed by the
eventual second-step formations, that is the words that
are in turn based on it, and so forth.
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Units of the macrostructure:
family members

 AED ‘garden’
* aed=nik ‘garden=noun suffix’

— maastiku+aed|nik
‘landscape.gen+garden|noun suffix’

* aed+maasikas ‘garden+strawberry’
* aeda pidama ‘garden.partitive keep’
— ala+pida=ja
‘garden.genitive+keep+noun suffix’
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The units of the microstructure

Each head of family and each family member has
its own microstructure, separate fields for

representing grammatical and lexical information

about them:
« Homonym number
« Part-of-speech
 Definition
« Subject label
Usage label
Context
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Design

 Embedded in the dictionary management
system EELex

» Based on a specially designed XML
schema that follows the hierarchical
structure of word families

* Provided with a Web interface
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The dictionary management
system EELex
* A web-based toolset for dictionary writing
and management

o Stores universal reusable databases
encoded in a standard XML format

* Provides tools for editing, query, layout
design
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EELex editing window

The editing window is divided into the
editing pane and the layout pane, which
are mutually connected by click.

* In the editing pane, data can be edited

y
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both in table form and in the XML code.
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EELex editing window: table view

/= SonaPered: "YViks' - Windows Internet Explorer

B=]
@.\-_;;. = E eki.ee Vl B ||| X | | -

Eail Fedigeeri Yaade Lemmikud Todriiskad Spikker
» Go gle | o | -.' Search = I:Ei' gl = 'i:? Bookrarks~ "'.:? Check - (|‘_| SutoFill - é,. Q":E = ! Sign In
3’;‘3 Lernmikuod *i;‘g @ -
Eﬁﬁnapered: ks ﬁ‘ = r__J | [;é.; -~ Lehekilg ~ Turve - >
Keoide: |1 oden < <] @ @ | ¢ B | O | s
I marlkesdma I | |j3|9 "" [ Otsi ]
Rada [jalg]: p-A[l]/pplokid[1]/pp_mi[1]pt[1)pi[1]plag[1]pmi[l]text([1]
Toimetamisala XML |Tabelina Vaatena | 22° | [l IE ~ (1) Vaade =~
+ [OS-grupp ~|jalg SUBST. (olendirel, asiadel), endisaegne pildousmodt, =~
PLOKKIDE TSOON gl =% == =
Tuletusplokk -+ e [P_TUL]
Taane + o jala=m SUBST. mde v. kiinfcgialg; ehitise alumine
Lilame var-grupp + o5
percige DI JEIEIE]  fjmiamm | - mandii+jalalm crocx
it [*] = mae+jalalm
s&naliilc [subst. | = trepi+jalalm
Tahendusgrupp + o jala=nd sUBST. aparaadi vim. jalgosa, statiiv
tdhendus |mde v kdinfcaiala: efiitise alumine osa | o jala=s SUBST. (s&idukil; hallil vim.)

= = halli+jalals
OS-grupp kelgu+jalals

-
Taane A = ree+jalals
Liilkcme var- -+ = Saani+jalals
cliize [* [+ =] [=][=] mandri+jalalm = jalals+hall
p?r = | J | | = jalals+kulg|mik
Tahendus * - jalals+s&idulk
valdkond [#] [cECGR. | = jalajse+painlik
OS-_grupp = jala|se+pakk
e - T=1 | — ] -~ o Jala=ts sUBST. jalandu ~
€ Artildile on lisatud peatoimetaja marge 'SVare' poolt.
| P T
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EELex editing window: XML view

/= SonaPered: "YViks' - Windows Internet Explorer

B=]
=] |2~

@ ::‘/ - E eki.ee Vl B ||| X

Eail Fedigeeri Yaade Lemmikud Todriiskad Spikker

» Go gle | o | -.' Search = E%v gl = 'i:? Bookrarks~ "':? Check - (|‘_| SutoFill - 6,. % = Sign Inm -

"1’:? Lernmikuod 1’;‘3 @ -

Eﬁﬁnapered: ks ﬁ‘ = r___j | [;é.; -~ Lehekilg ~ Turve - >
Keide: |1 odeA-K V| @ @ | + @ | O | e e
I marlkesdma I | |j3|9 "" [ Otsi ]

|

Rada [jalg]:

Toimetamisala XML, Tabelina Vaatena | 2 | E I3 ~ (1) Waade =~
=prA= -~ | jalg SUBST. folendiral, asjadel). endisaegne pildcusm&or,
=p:P= — |, 30 em =
<pimg=
“prmags « [P_TUL]
D m :0="" p:mm="|:|fr o jala=m sSUBST. mde v. kitmkajalg,; ehitise alimine
—p:dg= = mandri+jalalm GEoGr
<p:d=|folenditel, asiadel) - ?eap?:j:::Im
=d -
= gj}'d>-|e,f?cﬁ'-?ae e DSt 1. 20 Cf?:i o jala=nd sUBST. aparaadi vim. jalgosa, statiiv
olokide =p: SREINS PRGNS e L o o jala=s SUBST. (sdidulil; hallil vim.)
“pipos = halli+jalals
q'p—t'ﬂ:_‘} = kelgu+jalals
=P . = ree+jalals
- e F — = Saani+jalals
'n'“: H = jalals+hall
<p:s - jala|s+kulglmik
=p:dg= = jalals+sdidulk
{p:d>-|f??5"'e v kiinkafalg, efiftise alumine osal = jala|se+painjik
=p:it= = jala|se+pakk
=p:lag= — - o jala=ts SUBST. jalansu ~

€ Artildile on lisatud peatoimetaja marge 'SVare' poolt.
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Editing

* For the hierarchical DEWF, important
editing functions are the adding, deleting
and moving of whole structural groups
(blocks and family members).

* Another important editing function is bulk
corrections because a large number of
words occur in two or more word families
and this function permits to modify all
these occurrences at once.
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Editing: block moving

ﬂ‘- SonaPered: *YViks® - Windows Internet Explorer |
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+ |OS- Suurenda taanet - Ja:ulta:m‘,lzne al .
= JAlUl=US £. SUBST. jaluramine
aar] + :
T—. Ldika = jaluftjus+kepp
Lilled  <opeeri i = jalutjus+kailk
— Kleebi Kleebi = jalultjus+rihm
Tihe Kustuta + ) = jaluffus+ruum
— o jala#t ADV_ jalgsi
t?ha Ava kopeerimiseks = jala=sta#ma soJ jalamehels ftegemea
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Editing:

{= http:fieclex.eki.eef - SP_: => - Windows Internet Explorer

bulk corrections

Otsitav piitkond

[1.=] - <p:A= - artikkel

~||
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Query

 The EELex software permits to conduct
structure based queries by every labelled
group, element and attribute.

* The search results can be sorted in
different ways: each column can be sorted
In increasing, decreasing and reverse
order (i.e. by the final letters of words).
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Query: words wi

{= SénaPered: "YViks' - Windows Internet Explorer

th a usage label

B(=1ES

¢ . EEl ; [z -
ey - | =ki.e= ¥[8 [4][x] [C |2

Fail Redigeeri %aade Lemmibud — Todriistad — Spikker

x Go glE | - -" Search = 4 I:Ei' gl - % Bookmarks~ ﬁé—? Check - "|‘_| AutoFil = ) % - SignIn =
5_’:? Lermmikod {.3 E -

j— = . >
EEl stnaPered: “wiks' ﬁ' - B | pmn v Lehekilg »  Turve -

Koide: Kok koted v||E @B | + B | O | B e @
| stiil ] © Y[ | [2[O]=]__=] (o= ]
£
Paring: [stiil (.//p:s) [ "*' («=: 1)]]. tt-u, m-ta, glob.; 4218 leidu, 2023 artiklit. 1
E Mirksdna@) o C—— -
1 I <m> aabits <pis= sNALJ SVare
2 I <m>= Aadam <p:s= "NALT EKI SVare
2 I <m>= Aadam <p:s= *PILTL. EKI SVare
2 I <m>= Aadam <p:s= *PILTL. EKI SVare
2 I =m>= Aadam =<p:s= *PILTL. EKI SVare
2 I =m>= Aadam =<p:s= *PILTL. EKI SVare
3 I =<m> aader <prsz sVNM. EKI SVare
3 I =<m> aader =<p:s= *PILTL. EKI SVare
4 I =m> aadress =pis= =VNM. EKI SVare
5 I =m> aare =p:s= =PILTL. EKI SVare
6 I =m> aaria, aaria =pis= =VNM. EKI SVare
7 I <m> aasta <p:s= "KONEK. EKI SVare
7 I <m> aasta <p:s= "KONEK. EKI SVare
- T e o IS — T P b’
[skiil ./ fpesdy [ (= 1011, tk-u, m-ta, glob.: leiti 2023 artiklit; (Om, 5s) J” Usaldusviérsed kohad ¥ - F100% v




Query: part-of-speech = adv.
by final letters)

(reverse order

/= SonaPered: "YViks' - Windows Internet Explorer

:;_/ @ - @ eki.ee v| B | |4 || = |

Fail Fedigeeri Yaade Lernmikud Todriistad Spikker

x Go SIE | - | .." Search ~ 4» I:Eiv g:l - 'i:? Bookmarks ~ ﬁ? Check -~ ‘]3_| autoFill ~ (_<,,, % - | ' 5ign In T

i':‘f Lemnnikod {é @ -

EEl stinarered: "vviks' i - B | @mn - Lehekilg ~ Turve ~ il
Koide: [1. koide A-K v|| E1 B | + W | & | |8 e @
I sonalilc | | + |ad\f’\. | 8 El” . hd || [ Otsi ]

be

Piéring: [sonaliik (p:P/pmmg/p:sl) [ "adv\." («—=: 5)]]. tt-u, m-ga, lolk.; 122 leidu, 103 artillit.
27 I =m>= jaa, jah. jaa_ jah, jaa =p:sk= =ADWV. SWVare SVarae SWare B
31 I =m>= juba =p:sk= =ADV. EKI SVare SVare
12 I =m>= ega =p:sl= =ADWV. EEK1 SVare SWVare
18 I <m> hilja <p:sk= =ADWV. EKI SVare
25 I m= iklca <=p:sl= =ADWV. EEK1 SVare SWVare
22 I =zm== hulkcazs, hubdea =p:sk= =ADWV. EKI SVare SVare
22 I <m> huka#s_ huldca =p:sk =ADWV. EKI SVare SVare
38 I <m== ka <p:sk= =ADWV. EKI SVare

I <m> ala =p:sk =ADWV. EKI SVare

I <m= aina <p:sk= =AaDV. EKT SVare
48 I <m> kaua <p:sk= =ADV. EKT SVare SVare
2 I <m= aiva <p:sk= =AaDV. EKT SVare
64 I <m>= lkohe <p:sk= =ADV. EKT SVare SVare
26 I <me= irevil, ireviFle <p:sk= =ADWV. EK1 SVare SVare
41 I <m> kallovel, kallovele <p:sk= =ADWV. EKI SVare SVare
41 I =m== kallcvel, kalkovele =p:sk= =ADWV. EKI SVare SVare ~

" Usaldusvaarsed kohad S ov E00% -

[=dnaliilk {p:Pfpimgip:sl) [ 'adwy.' (& 53]], tt-u, m-ga, lok.: |leiti 103 artiklit; {Om, Z=)
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Query: the block zone is empty

/= SénaPered: "YViks® - Windows Internet Explorer

S~ m SEIEEE (2]
Eail Redigeeri Yaade Lemmikud Tadriistad Spikker
x Go glt | - | -." Search ~ ¢ EE!' @ -~ g% EBookmarks~ ﬁ.:? Check - "|‘_| AukaFill ~ 4 % ~ | ' Sign In ~
i Lemmikud s e -
ESﬁnaPered: ks ﬁ - B | Q%.: ~ Lehekilg ~ Turve - »
Koide: |1-koide A-K ~|| B B | * [ | & | | & @ &
[ ploklide tsoon 1 +]i =NULL El [extp ~| [ _otsi ]
 —
L
Piring: [plokkide tsoon (./p:plokid) [ '=NULL' («>: 5)]]. tt-u, m-ta, glob.; 332 leidu, 332 artiklit. 2
Art = = oo
= —] Kd. B Mirksdna(d) o Leeid
<p:A= =aamen =st="m0" smm="" =SUBST. *RELIG. »kinnirussdnag
=M= aamen SVare
- paive, jutluse vms., I&pud
2 =m= aanispits =p:A= =aanispits smm="" =pits =i="2" SVare SVare
3 I <m> aara <p:A> =aara =st="m0" spunm="" =SUBST. »Z0O0L. *(papagoil EKI SVare
4 1 — abee <:p'A> -_abef.e =5t="m0 nmm=1 =SUBST. =RELIG. =lcarolifu KT SVare
D alamvaimulil Prantsusmaal
5 =m>= adjds <=p:A= =adjid =st="m0" smm="" =INTERJ. =VINMN. =hsvasii EKI SVare
<m> ahm <p:A> =ahm =st="m0" smm="" =SUBST. »Z0O0L. =kaljulass EKI SVare
A mead oMM Dopm A o T - T I
7 1 = ai <:pA> 31[ ="2" =st="m0" =numy SUBST. =ETN. =seelilu EKI SVare
= ddrispael
8 I =m= ain =p:A= =ain *st="m0" smm="" =SUBST. "KAL. =vdirgu kinnifusaas EKI SWVare
9 1 — ai A aitiima <:p'A> =aituma =st="m0" =mm="" =aitiima =st="m0" smm= KT SVare
- |=aitdh
10 I <m>= aiva <=<p:A= =aiva =i="1" =st="m0" =mm="" =ADV. =aina, ikita EKI SVare ~
[plokkide tsoon , ffpeplokid) [ '=MULL' (< 53]], tt-u, m-ka, glob.: leiti 332 artiklit; (0Om, 2s) ,;” Usaldusvaarsed kohad ¥a - L 100% v
- =
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Web interface

* The resources completed in EELex are
made available through the Web as free
public resources.

 The Web interface supports structure-
based querying.
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Web interface:
structure-based query

V| B || * || X |Google

==

= [SP] “Eesti keele sénapered” - Windows Internet Explorer

3>

@i:__; w  |[WE Fttpefeawe eki, eefdictisplindes . cgirQ=stisF=5X5
Waade Lermrnikud Tabriiskad Spikker
Tallinn } Eurolines Lux Expressi uhiua... @& | Otsi piletik []- HLT 2010, Octaber 7-8, Rig... E_ kKeeleveeb @ Keeleressursid @ Soowitatud saidid =
& - = @ ~ Lehekilg ~ Turve -

|®

Fail Redigeeri
i Lemmikud | 5

|28 | - | BB sanapered: “vviks'

[SP] "Eesti keele sdnapered”

F ‘[SP] "Eesti keele sGnaper... > |

Tooversioon!
Kasutajate tagasiside on oodatud: Silvi Vare
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Web interface:
search results display

Word families are often extremely large and the queried
item may thus be difficult to find in the whole entry.

Therefore we use a match-based display: in the initial
search result, only family members containing the
element that matches the search criteria are displayed,
together with the family member[s] immediately
preceding it in the hierarchy. The remaining part of the
entry is hidden behind green plus-buttons.

In order to display the other family members on the same
level of the hierarchy the user has to click on the green
button.
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Web interface:
search results display
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search results display
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Applications

Estonian is typologically an agglutinative-fusional language
characterized by extensive stem variation and the
abundance of formatives. The majority of Estonian
vocabulary consists of derivations and compounds with
possibly quite complex structure.

The needs generated by the Estonian word formation
system:

« language description
* language education
lexicography

language technology
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Applications: research

 Data for research into word formation and
related areas

* The process of the compilation of the
database has already given rise to studies
iInto several problematic and less
researched phenomena of Estonian word

formation
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Applications: language education

A tool for learning Estonian word formation
and the vocabulary of Estonian

* Permits to generate different types of
learner’s dictionaries of word formation

A tool for teachers for compiling custom
teaching materials

4
g s
= &8 www.eki.ee 36



Applications: lexicography

* Helps to compile the lists of headwords of
dictionaries

* Provides the word formation segmentation
of the complex headwords of dictionaries

* Provides the lists of selected derivatives
and compounds to be included in the
entries of dictionaries
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Applications: language technology

 Word formation module of automatic
morphology

* Information retrieval
* Speech synthesis
* Integrated lexicon and grammar system
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