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Abstract

Derived words often share certain characteristics with their base words, which leads to the idea that identical properties
are inherited from the base words. These properties also cover valency. Valency inheritance has not been used
to automatically build lexical resources providing information on valency, the manual annotation of which requires
significant human effort. In this paper, we propose a procedure for generating valency frames of selected semantic
categories of Czech nouns and adjectives exhibiting a significant level of valency inheritance, thus covering the
productive and systemic core of the lexicon. Based on a semiautomatic comparison of the noun and adjectival valency
frames from NomVallex and the verbal valency frames from VALLEX, rules describing valency changes in the valency
frames of noun and adjectival derivatives are formulated. The conditions imposed by the rules on valency frames
identify individual base lemmas in these lexicons for which direct noun and adjectival derivatives are searched in
DeriNet. Based on the changes in valency determined in the rules, more than 23,000 valency frames assigned to
more than 10,000 noun and adjectival derivatives were derived, achieving high accuracy. These valency frames were

included in DeriVallex, a database providing a solid basis for extending current lexical resources.

1. Introduction

Valency (argument structure) can be defined as
“the capacity a verb (or noun, etc.) has for combin-
ing with particular patterns of other sentence con-
stituents” (Allerton, 2006, pp. 301). As a lexically
determined property, relating to individual senses
of words, it is often assumed not to be automatically
predictable, and as such it has to be accounted for
in a lexicon (e.g., Herbst et al., 2004). However, it
has been observed that certain derivationally re-
lated words exhibit systemic correspondences in
their valency. The observed correspondences sup-
port the idea that derived words inherit valency
properties from their base words (see, esp., Booij,
2000; Bierwisch, 2015). Valency inheritance has
become one of the key issues in studies concern-
ing the interaction between morphology and syntax
(see, e.g., Spencer, 2005, and a summary of this
research introduced by Hértl, 2015). In these stud-
ies, the most prominent position is still occupied
by deverbal nouns and partly adjectives, as cor-
respondences between their valency and that of
their base verbs are strikingly apparent (see, esp.,
Chomsky, 1970; Grimshaw, 1990; Alexiadou, 2007,
for Czech, see Kolafova et al., 2019, and Kolarova
et al., 2021). In contrast, other derivational cate-
gories, i.e., deadjectival and denominal derivatives,
have remained of marginal interest (for deadjecti-
val nouns, see, e.g., Roy, 2010; Borer, 2013; for
Czech, see Kolarova, 2024). Moreover, valency
inheritance has not been — to our best knowledge
— exploited in building lexical resources providing
information on valency, the manual annotation of
which, though ensuring high-quality data, is time-
consuming and demanding in terms of human re-

sources.!

Focusing on Czech valent nouns and adjectives,
our goal in this paper is thus two-fold: (i) to deter-
mine the extent of correspondence between base
words and their direct noun and adjectival deriva-
tives and (ii) to propose and implement a method
enabling the generation of valency frames of noun
and adjectival derivatives based on the valency
frames of their base words. In this task, we
adopt the following procedure. First, we semi-
automatically compare the valency frames of noun
and adjectival derivatives contained in NomVallex,?
a valency lexicon of Czech nouns and adjectives
(Kolafova et al., 2024), with the valency frames
of their respective base words, contained either
in VALLEX,® a valency lexicon of Czech verbs
(Lopatkova et al., 2022), or in NomVallex. If
changes in the valency frames of these derivatives
are sufficiently systemic, rules underlying these
changes are formulated and applied in an auto-
matic generation of the valency frames of noun
and adjectival derivatives found in DeriNet, a lexi-
cal network which models word-formation relations
in the lexicon of Czech (Olbrich et al., 2025). The
aim is to automatically create a valency lexicon of
Czech derived nouns and adjectives that exhibit
systemic valency correspondences with their base
words, DeriVallex, thus laying the foundation for
further extension of current lexical resources. Such

The first attempt for Czech, focused on action nouns
(see Section 3.2.1), did not contribute to an automatic
extension of a lexicon (see Lopatkova et al., 2002).

?https://ufal.mff.cuni.cz/nomvallex/2.
5/

3https ://ufal.mff.cuni.cz/vallex/4.5/
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a lexicon, by providing structured knowledge, can
support linguistically informed NLP tasks, such as
dependency parsing, semantic role labeling, and
information extraction. As the proposed research is
not limited to deverbal derivatives only but includes
other derivational categories, i.e., deadjectival and
denominal, it can — beyond its lexicographic po-
tential — contribute to the theoretical question of
how much systemic the valency correspondences
between derivationally related words are.

The paper is structured as follows. First, the
NomVallex lexicon is described (Section 2). Sec-
ond, a semiautomatic comparison of valency
frames identifying the systemic valency behavior
of noun and adjectival derivatives is introduced
(Section 3). Third, the rules describing systemic
changes in their valency frames are proposed and
applied in the generation of the valency frames
of noun and adjectival derivatives obtained from
DeriNet (Section 4).

2. NomVallex

Like verbs, some nouns and adjectives fulfil the role
of predicates and thus are likely to be valent. Com-
pared to the valency of verbs, the valency of nouns
and adjectives has remained peripheral to linguistic
inquiry and its description in valency lexicons is still
rather limited; for English, see, e.g., (Herbst et al.,
2004), for Polish (Alberski et al., 2018), and for
Czech (Svozilova et al., 2005) and (UreSova et al.,
2024). Unlike the aforementioned dictionaries, the
Czech valency lexicon NomVallex not only speci-
fies the valency of nouns and adjectives, but also
captures derivational relations to their base words
(Kolarova et al., 2024).

NomVallex is manually annotated. It adopts and
further modifies the annotation scheme of the va-
lency lexicon of Czech verbs VALLEX (Lopatkova
et al., 2022). The lexicon entry contains a lex-
eme, an abstract unit associating lexical forms
with their lexical units, i.e., word senses. Each
lexeme is represented by one or more lemmas
(e.g., in the case of aspectual counterparts, such
as pfesvedcovaniimp — pfesvedceni ; ‘persuading’,
and lemma or variants, e.g., dotyk / dotek "touch’).
NomVallex, version 2.5, comprises 1,337 lexical
units contained in 730 lexemes. The research pre-
sented here is based on the working version of
NomVallex (NomVallex 2.6),* comprising 1,497 lex-
ical units in 812 lexemes.

As its theoretical background, NomVallex uses
the valency theory of the Functional Generative
Description (FGD) (see esp. Panevova, 1994). In
FGD, actants (arguments) and free modifications

*https://quest.ms.mff.cuni.cz/vallex/
?version=data_release-NomVallex2.6

(adjuncts) are distinguished. In verbal construc-
tions, actants are expressed on the surface as
the subject or (in)direct objects, while free mod-
ifications correspond to adverbials. When deter-
mining actants and free modifications in noun and
adjectival constructions, analogies with verbal con-
structions are taken into consideration. Five types
of actants are determined: ACTor, PATient, AD-
DRessee, EFFect, and ORIGin (e.g., Petravact
smysl pro humorpar ‘Peter'sact sense of humorpar,
vyrobek prodejny mladeZinppr ‘product marketable
to young peopleappr’, opatfeni cigaretpar falesnymi
kolkyepr ‘stamping cigarettespar with counterfeit
tax stampsgrg’, vymahatelnost pokutpar od lidi orig
‘enforceability of finespar from individualspgig’). In
contrast, free modifications are numerous and they
are semantically grounded (e.g., zaméstnancova
pfitomnost na pracovisti oc ‘employee’s presence
at the workplace oc’, muZ povolany do armddypirs
‘a man drafted into the armyprs’). Both actants
and free modifications can be either optional or
obligatory. Only actants (regardless of their obliga-
toriness) and obligatory free modifications belong
to the valency frame of a lexical unit, thus repre-
senting its complements.

Valency frames are modeled as a sequence of
valency slots, each standing for one valency com-
plement. Each valency slot consists of a type of the
valency complement and its obligatoriness (describ-
ing the deep valency), and it is supplemented with
a list of morphosyntactic forms, i.e., complement
morphosyntactic markers (indicating the surface
valency).®

Further, each lexical unit of noun and adjectival
derivatives is assigned the information on its deriva-
tional category and derivational type. A deriva-
tional category represents a set of derivatives that
share the same part of speech and are derived from
words belonging to one specific part of speech (for
individual derivational categories see Table 1; for
the sake of completeness, also unmotivated (pri-
mary) nouns and adjectives and compounds are
introduced here). Within derivational categories,
derivational types are formally distinguished in the
attribute type, based on individual means (esp.
affixes) used in derivation (in total, 18 types for
nouns, e.g., deverbal root nouns such as hroz-ba
‘threat’, Zad-ost ‘request’, ndmit-ka ‘objection’, dsud-
ek ‘judgment’, and 13 types for adjectives, e.g.,
adjectives ending in -telny ‘able’). In addition, lexi-
cal units are semantically classified in the attribute
semcategory, according to the meaning expressed
(e.g., the noun Zddost as an abstract result of an
action in the meaning ‘request’ and as a material

®Valency complements can be marked by preposition-
less cases, prepositional cases, the possessive form of
adjectives and pronouns, the infinitive, and complemen-
tizers introducing dependent clauses.
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Derivational Lexical units/ Lexemes/
category Lexical units Lexemes

with links with links
N-DV 699 /624 334/297
N-DA 347 /341 220/218
N-DN 53/46 30/26
N-P 11/0 3/0
A-DV 246/213 152/129
A-DA 12/12 10/10
A-DN 60/37 31 /21
A-P 63/0 26/0
C 6/6 6/6
Total 1,497 /1,279 812/707

Table 1: Statistics on lexical units of noun and ad-

jectival derivatives, and lexemes containing these
units in NomVallex grouped according to their
derivational category, i.e., deverbal nouns (N-DV),
deadjectival nouns (N-DA), denominal nouns (N-
DN), primary nouns (N-P), deverbal adjectives (A-
DV), deadjectival adjectives (A-DA), denominal ad-
jectives (A-DN), primary adjectives (A-P), and com-
pounds (C).

object in the meaning ‘application’).

Moreover, each lexical unit of a noun or adjectival
derivative is linked with a lexical unit of its respec-
tive base word, if it is available either in NomVallex
(in the case of base nouns and adjectives) or in
VALLEX (in the case of base verbs); for the statis-
tics see Table 1.6 The valency frame of each lexical
unit with the link is automatically compared with the
respective frame of its base word and the differ-
ences (if any) are specified in the valdiff attribute.

3. Semiautomatic Analysis of the
NomVallex Data

In this section, we analyze derivational categories
of Czech derived nouns and adjectives (Section
3.1), and within these categories their individual se-
mantic categories, roughly corresponding to word-
formation categories (see Dokulil, 1962), that typi-
cally exhibit systemic correspondences in valency
compared to their base words, and their valency
can thus be considered inherited (Section 3.2). In
order to identify the systemic correspondences, the
information provided in NomVallex by the valdiff at-

5There are several reasons why the link is missing for
some lexical units, e.g., it is a primary noun or adjective
(e.g., sila ‘strength’), the base verb is not frequent enough
to be captured in the VALLEX lexicon where the verbs
were selected based on their corpus frequency (e.g.,
dychtit ‘crave’ > dychtivy ‘avid’), or the base noun is
avalent, so it is not treated in the NomVallex lexicon (e.g.,
skala ‘rock, cliff’ > dskali ‘difficulty’).

tribute has been exploited (only noun and adjectival
derivatives with a link to their base word were used,
excluding compounds).

3.1. Systemic Correspondences in
Valency across Derivational
Categories

When comparing the valency frames of noun and
adjectival derivatives with the valency frames of
their base words, systemic correspondences can
be observed in the deep valency as well as in the
surface valency. In the deep valency, a derived
word preserves the number and type of valency
complements of its base word. E.g., the noun
darovdni ‘giving’ is characterized by three oblig-
atory valency complements, ACTor, ADDRessee,
and PATient, as its base verb darovat ‘to give’ (cf.,
Hospodinovoact darovani torypar MojZisoviappr
‘God’sact giving of the Torahpar to Mosesappr’
with Hospodinact daroval torupar MojZiSoviappr
‘Godact gave the Torahpar to Mosesappr)-

The surface valency is indicated by morhosyn-
tactic markers of valency complements (Section
2). Two types of systemic correspondences can
be detected in these markers: they either remain
the same or undergo such changes that are con-
ditioned by the change of part-of-speech member-
ship of derived words. The following ones are at-
tested in the NomVallex data in individual deriva-
tional categories:’

(i) Deverbal nouns
* Nom > Gen, Ins, Poss, od ‘from’+Gen
* Acc and Gen > Gen, Poss

e.g., policisténom kontroluji autaa.. ‘policemen are
checking vehicles’ > kontrolovadni autgen, policisty ns
/ od policisttyg,gen ‘checking of vehicles by police-
men’, jejichpess Kontrolovani policisty s / od poli-
Cistiog.gen ‘their checking by policemen’

(i) Deverbal adjectives

+ Systemic surface ellipsis of one of the com-
plements of the base verb (the correspond-
ing adjectival complement is present in the
deep valency of the adjective, but cannot be
expressed in the surface structure as an ad-
jectival modifier; the antecedent of the elided
complement is expressed on the surface ei-
ther as the governor of the adjective or as the
subject of the copular construction)®

"The following abbreviations and numbers stand for
particular cases: the nominative — Nom/1, the genitive
— Gen/2, the dative — Dat/3, the accusative — Acc/4, the
instrumental — Ins/7, the adjectival or pronominal pos-
sessive modifier — Poss, the infinitive — Inf.

8The antecedent to which the elided complement
refers is marked in the examples by an upward arrow.
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e.g., jedinecnom se odlisuje od ostatnichyg.gen ‘@n
individual differs from others’ > jedinect odlisny od
ostatnichyg.gen ‘an individual different from others’

+ Nom (if not elided) > Ins, od ‘from’+Gen®

e.g., hackeryom vydira podnikatelea.. ‘a hacker
is blackmailing an entrepreneur’ > podnikatel T
vydirany hackerem,,s / od hackerayy,gen ‘@an en-
trepreneur blackmailed by a hacker / from a hacker’

(iii) Deadjectival nouns

» Reactivation of the systemic surface ellipsis
(the systematically elided complement of the
base adjective is expressed as an adnominal
modifier)

e.g., odlisny jedinect ‘a distinct individual’ >
odlisnost jedincegen ‘the distinctiveness of an in-
dividual’

(iv) Denominal adjectives

+ Systemic surface ellipsis of one of the comple-
ments of the base noun

e.g., odvaha klientlge, investovat,; ‘courage of
clients to invest’ > klientit odvdzni investovat
‘clients courageous to invest’

(v) Denominal nouns (systemic correspondences
in valency attested only in modifying types, e.g., in
diminutives)

+ the same part of speech and thus no change

e.9., Petrovap,ss Slabost pro opusténa zvifatapo. acc
‘Peter's weakness for abandoned animals’ >
Petrovapss slablistka pro opusténa zvitatapo.acc
‘Peter’s (little) weakness for abandoned animals’

(vi) Deadjectival adjectives (systemic correspon-
dences in valency attested only in modifying types,
e.g., in direct negation)

* the same part of speech and thus no change

e.g., ochotny pomoci s ‘willing to help’ > neochotny
pomoci ‘not willing to help’

Table 2 introduces the statistics on systemic cor-
respondences (i.e., the number and type of com-
plements, including their morphosyntactic markers,
are preserved, or change regularly) and on non-
systemic differences between valency frames of
noun and adjectival derivatives in NomVallex and
valency frames of their base words contained ei-
ther in VALLEX or in NomVallex. It follows from
the statistics that derivational categories are per-
meated with non-systemic changes. The highest
degree of systemic correspondences is exhibited by

For the systemic surface ellipsis, see further (Kolafova,
2024).

9The status of Acc in deverbal adjectives requires
further research.

Type Systemic Non-systemic Total
Deep Surface
valency valency
N-DV 356/57% 102/16% 166/27% 624
N-DA 211/62% 73/21% 57/17% 341
N-DN 16/35% 16/35% 14/30% 46
A-DV  107/50%  47/22%  59/28% 213
A-DA 0/0% 11/92% 1/8% 12
A-DN 4/11% 19/51% 14/38% 37
Total 694/55% 268/21% 311/24% 1,273

Table 2: Statistics on the number of the valency
frames of noun and adjectival derivational cate-
gories in NomVallex displaying systemic correspon-
dences (col. Systemic) and non-systemic differ-
ences in the number and type of complements
(col. Non-systemic, Deep valency), and in their
morphosyntactic marking (col. Non-systemic, Sur-
face valency).

deadjectival nouns (62%), deverbal nouns (57%),
and deverbal adjectives (50%). As the valency be-
havior of a word is to a great extent determined
by its semantic properties (Levin, 1993), this find-
ing gives evidence that derivation brings about se-
mantic shifts that are not predictable based on the
word’s derivational category membership.

3.2. Systemic Correspondences in
Valency across Semantic Categories

It thus seems more viable to identify within indi-
vidual derivational categories those semantic cate-
gories of derivatives whose members exhibit a se-
mantic change that is stable across the category
to the degree that it manifests itself in systemic va-
lency changes. For this purpose, we make use of
the information provided in the attribute semcate-
gory (Section 2).

3.2.1. Noun Derivatives

Noun derivatives in NomVallex are classified into
action (e.g., pfesvédcovani ‘persuading’), abstract
result of an action (e.g., beznadéj ‘despair’), quality
(e.g., nevinnost ‘innocence’), quantity (e.g., pocet
‘number’), and material object (e.g., pozornost
‘gift’).

The highest degree of systemic correspon-
dences (87%) is displayed by the noun derivatives
denoting action (act in Table 3), falling within dever-
bal nouns, which supports the findings which are
cross-linguistically attested.

Mismatches in the valency of action nouns follow
from the fact that NomVallex captures only those
valency complements and their morphosyntactic
markers that are corpus-attested; unattested cases
that, according to the annotator’s linguistic intuition,
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Type Systemic Non-systemic Total
Deep Surface
valency valency
act 289 /87% 12/3% 33/10% 334
res 259/45% 122/21% 201/34% 582
qual 30/ 65% 16 /35% 0/0% 46
quant 1/20% 4 /80% 0/0% 5
obj 4/9%  37/84% 3/7% 44
Total 583/58% 191/19% 237/23% 1,011

Table 3: Statistics on systemic correspondences
and non-systemic differences in the valency frames
of noun derivatives, distinguished based on their
semantics as captured in NomVallex in the attribute
semcategory.

are unlikely to be used are left aside. For example,
the valency complement ORIGin, captured in the
valency frame of the verb dockat se (e.g., doCkat
se od dceryorig nevdéku ‘to receive ingratitude
from one’s daughterpgig’), is not part of the va-
lency frame of the noun doc¢kdni se ‘receiving’ (e.g.,
dockdni se ?(od dcery) nevdéku ‘receiving ingrati-
tude from one’s daughter’) as it is not attested in the
corpus and the construction sounds odd. Other dis-
crepancies are due to differences in the annotation
approach to predicates expressing psychological
and mental processes adopted in NomVallex and
VALLEX.

The second highest agreement is attested by
quality nouns (qual, 65%), pertaining to all deriva-
tional categories. If we limit their derivational cate-
gory only to deadjectival nouns, the extent of sys-
temic correspondences in their valency frames in-
creases to 77%.

In contrast, the valency frames of noun deriva-
tives denoting abstract results of action (res), quan-
tity (quant) and material objects (obj) show high
disagreement with the valency frames of their base
words. However, the quantity type is insufficiently
represented in the data to draw any conclusions
about their systemic behavior.'®

3.2.2. Adjectival Derivatives

Adjectival derivatives are categorized into simulta-
neous action (e.g., rozhodujici ‘deciding’), anterior
action (e.g., dotknuvsi se ‘having touched’), pas-
sive action (e.g., obdivovany ‘admired’), potential-
ity (e.g., ovladateiny ‘controllable’), event property

°The valency frames of agent nouns (e.g., zaméstna-
vatel ‘employer’) and patient nouns (e.g., zaméstnanec
‘employee’), both representing deverbal nouns, may be
hypothesized to exhibit systemic correspondences as
well. However, as NomVallex primarily focuses on nouns
with abstract meanings, these semantic categories of
nouns do not yet occur in the data.

(e.g., podeziravy ‘suspicious’), purpose (e.g., za-
sunovaci ‘sliding’), qualitative property (e.g., bez-
mocny ‘powerless’), relational property (e.g., pfed-
nostni ‘priority’), and material object (e.g., pfeZivsi
‘survivor’). Adjectives denoting simultaneous ac-
tion, anterior action, passive action, potentiality,
and purpose represent deverbal adjectives. In con-
trast, adjectives expressing qualitative property are
denominal or deadjectival, and adjectives express-
ing relational property only represent denominal
adjectives. Finally, adjectives denoting material
objects may fall within any of the deverbal, dead-
jectival or denominal categories.

Table 4 summarizes the degree of correspon-
dences between the valency frames of adjectival
derivatives, grouped into the individual semantic
categories, and the valency frames of their base
words. A complete correspondence is attested by
adjectives denoting simultaneous action (sim). In
the case of passive action (pass), the correspon-
dence exceeds three quarters, amounting to 81%.
A lesser degree of correspondences is attested by
adjectives expressing anterior action (anter, 67%)
and potentiality (pot, 64%).

Manual checking revealed that a substantial por-
tion of the differences in the valency frames of these
adjectives can be attributed to different approaches
to individual cases adopted in the annotation in
NomVallex and VALLEX. Moreover, it showed that
some discrepancies are motivated by semantic
class membership of a predicate, e.g., adjectives
of the semantic category potentiality falling within
psychological or mental predicates tend to have
their ACTor expressed by the prepositional group
pro ’for'+Acc, which was assessed as non-systemic
behavior (see Section 3.1).

In contrast, the agreement in the valency frames
of adjectives denoting event property (eprop) and
qualitative property (gprop) compared to the va-
lency frames of their base words is very low (20%
and 10%, respectively). Finally, the valency frames
of adjectives expressing relational property (rprop)
and those denoting material objects (obj) display
total disagreement.

Adjectives expressing purpose (purp) cannot be
evaluated, as they are represented by only a single
adjective in the data.

4. Generation of Valency Frames

Based on the statistics provided in Section 3, we
selected the following semantic categories of nouns
as those the valency frames of which will be gen-
erated by rules: action deverbal nouns and quality
deadjectival nouns. From adjectival derivatives, we
chose those categories that denote simultaneous
action, anterior action, passive action, and poten-
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Type Systemic Non-systemic Total Passive action adjectives Pass.a.l
Deep Surface condition | id-v
valency valency X1 [ACT] Y4, , [PAT | ADDR | EFF ]
sim 8/100% 0/0% 0/0% 8 * > 7,70d+2
anter 14/67% 3/14% 4/19% 21 v *
pass 38/81% 1/2% 8/17% 47 akoud —s iak
pot 30/64% 2/4% 15/32% 47 Z jaKo+4 - jako+1
17/20% 34/41% 32/39% 83 - .
Smgp 0/0% 1/100% 0/0% 1 Table 5: The rule describing changes in the va-
gprop 4/10% 24/57% 14/33% 42 lency frames of passive action adjectives whose
rprop 0/0% 4/80% 1/20% 5 base verbs have prototypical valency frames. Ara-
obj 0/0% 8/100% 0/0% 8 bic numerals stand for the respective cases.
Total 111/42% 77/30% 74/28% 262

Table 4: Statistics on systemic correspondences
and non-systemic differences in the valency frames
of adjectival derivatives, distinguished based on
their semantics as captured in NomVallex in the
attribute semcategory.

tiality, all representing deverbal adjectives.!

First, based on the semiautomatic analysis de-
scribed in Section 3, systemic correspondences
in valency were determined for the individual se-
lected types of noun and adjectival derivatives.
Based on these correspondences, rules describing
changes in their valency frames were formulated
(Section 4.1). Second, the rules include the condi-
tions under which they apply to the valency frames
of base words. Based on these conditions, the
valency frames of base words were identified ei-
ther in VALLEX (in the case of base verbs) or in
NomVallex (in the case of base adjectives) (Sec-
tion 4.2); valency frames of idioms and complex
predicates with light verbs were excluded from the
data. For each of the lemmas that represented
the valency frame meeting the conditions, a direct
noun or adjectival derivative(s) was searched in
DeriNet. Third, if found there, its valency frame(s)
was generated based on the changes determined
in the rules (Section 4.3).

4.1.

For each selected semantic category of noun
and adjectival derivatives, the rule(s) determining
changes in their valency frames was formulated.
Each rule has two parts. The condition part speci-
fies the conditions under which the rule is applied
to the valency frame of the base word. The action
part changes the valency frame of the base word
into the valency frame of the respective derivative.

Rules Describing Valency Changes

""As a pilot study, adjectives expressing potentiality
have been addressed in the experiment described by
Kettnerova et al. (2025). For comparison with other noun
and adjectival semantic categories, we also report the
results for these adjectives here.

Let us illustrate the principles applied in the rules
with one of two rules governing changes in valency
frames of passive action adjectives (e.g., dosazeny
‘appointed’). The rule Pass.a.1, presented in Ta-
ble 5, is applied to the valency frames of verbs that
are prototypical, i.e., in these frames, ACTor has
the form of the nominative (and is thus expressed
as the subject).

The conditions prescribed in the rule state that
the rule is applied to each lexical unit of a verb
(indicated by the id-v) that has ACTor (represented
by the variable x) in the nominative (regardless of
its other possible forms) and PATient, ADDREssee,
or EFFect (the variable Y) expressed either in the
prepositionless accusative or in the prepositionless
genitive (regardless of its other forms).

The action part of the rule changes the valency
frame of the lexical unit of a verb satisfying the
conditions as follows. First, all morphosyntactic
markers of the valency complement represented
by the variable x (the sign *) are substituted by
the instrumental or by the prepositional group od
‘from’+2 (the sign 2 indicates that this form serves
as a stylistic variant for the instrumental).'® Second,
the rule determines that the valency complement
expressed by the accusative or the genitive (the
variable Y) is subject to the systemic surface ellip-
sis with adjectives (the sign 1 replaces all markers
of the complement, which is indicated by the sign
*).'3 Third, if the valency frame of the lexical unit
contains a predicative complement expressed by
a phrase jako ‘as’ (the variable z), its form changes
in the nominative. Other valency complements,
including their morphosyntactic markers and obli-
gatoriness, remain preserved.

See the example of the application of rule
Pass.a.l to the verb dosadit to appoint’:

* dosadit ‘to appoint’
ACT; % PAT, EFFjay0.4 20,4
soudact-nom dosadil advokatkuparace jako vy-
rovnavaci spravkyniggg.acc

2This variant is largely applicable to passive action
adjectives, but not without exceptions.
8For the surface ellipsis, see Section 3.1.
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‘the courtact appointed the laywerpar as an in-
solvency trusteegrf’

» dosazeny ‘appointed’
ACT7,?od+20bI PATTObI EFFjako+1,za+4ObI
advokdtka, dosazend soudempct.ins jako vy-
rovnavaci spravkynégrr.-nom
‘a lawyer, appointed by the courtact as an in-
solvency trusteegrr’

In total, 11 rules were formulated for the selected
types of derivatives. The largest number of rules
was required by action nouns (3 in total), as those
action nouns that are derived from verbs denoting
mental and psychological processes display spe-
cific valency changes that require special rules.

4.2. Identification of Derived Lemmas

Based on the conditions imposed by each of the
rules (Section 4.1), the valency frames of verbs
and the valency frames of adjectives satisfying the
conditions were extracted from VALLEX and Nom-
Vallex, respectively. For each of the extracted va-
lency frames, the lemma(s) representing the lexical
unit to which the frame is assigned was retrieved
as well. For each of these lemmas, its direct deriva-
tive(s) was identified in DeriNet, if available, based
on the derivational means (most often a suffix) char-
acteristic of the given semantic category.

This task, however, poses a challenge as there
is not one-to-one correspondence between seman-
tic categories and derivational means. One and
the same semantic category can be realized by
more than one derivational means (see, e.g., the
adjectives denoting potentiality pfemisti-telny ‘mov-
able’, rozpust-ny ‘soluble’ and jed-ly ‘eatable’), and
conversely, a single derivational means can con-
tribute to more than one semantic category, i.e., it
can be ambiguous (see, e.g., chrané-ny ‘protected’
as a passive action adjective, rozpust-ny ‘soluble’
as a potentiality adjective, krm-ny ‘fodder (beet)’
as a purpose adjective, and lad-ny ‘graceful’ as
an event property adjective).

Nevertheless, each semantic category is typi-
cally characterized by a certain derivational means
which is central to that type (supplemented with
other, usually peripheral means). In order to elimi-
nate the effect of ambiguity of derivational means as
much as possible, we thus relied solely on the cen-
tral derivational means when extracting the lemmas
from DeriNet. The following derivational means
were identified for the individual semantic cate-
gories: -ni and -t/ for action nouns, -ost for quality
nouns, -fci and -ouci for simultaneous action ad-
jectives, -ly and -(v)$i for anterior action adjectives,
-ny and -ty for passive action adjectives, and -telny
for adjectives expressing potentiality. Table 6 pro-
vides the statistics on the number of the lemmas of

noun and adjectival derivatives extracted from Deri-
Net and the number of lexical units represented by
these lemmas. The obtained lemmas were manu-
ally checked and non-relevant lemmas and those
that were not attested in Czech corpora'* were ex-
cluded from the dataset.'®

The highest number of the retrieved noun lem-
mas falls within action nouns. For adjectives, the
most amply represented adjectival lemmas rank
among passive action adjectives. The lowest num-
ber of derivatives was found for quality nouns due
to the limited number of adjectives covered in Nom-
Vallex.

The number of lexical units is higher than that of
the lemmas, as a single lemma may represent more
than one lexical unit, corresponding to individual
senses of the derived noun or adjective represented
by the lemma (see Section 2). On average, a single
derived lemma represented more than 2 lexical
units (exactly 2.3 lexical units, when only relevant
cases are taken into account).'®

The low proportion of non-relevant lemmas sug-
gests that the identification of the individual seman-
tic categories based on their central derivational
means was well-founded. One of the sources of
non-relevant lemmas was the above-mentioned am-
biguity of derivational means. E.g., the purpose ad-
jective zdpalny ‘flammable’ was identified as a pas-
sive action adjective, and the noun schopnost ’abil-
ity’, expressing an abstract result of an action, was
recognized as a quality noun. The other source
originated from incorrect lemmas contained in Deri-
Net, especially, those with a low humber of corpus
occurrences often resulted from incorrect lemmati-
zation of misspelled words.

4.3. Generated Valency Frames

As valency frames are assigned to individual lexical
units (Section 4.2.), the number of the generated
valency frames corresponds to the number of the
identified lexical units, see the column ‘Relevant
Lexical units’ in Table 6. As a result, the highest
number of valency frames was generated for action

The information on the frequency of lemmas in the
Czech National Corpus is available directly in DeriNet.

SFor those action nouns, simultaneous action adjec-
tives, and anterior action adjectives ending in -(v)si that
are derived from reflexive verbs, the reflexive was added
to the derived lemma as it is appropriate in these cases
but not covered in DeriNet.

8VALLEX 4.5 contains 4,664 verb lemmas (without
iterative verbs), representing 11,083 lexical units. For
nearly three quarters of lexical units in VALLEX, an action
noun has been found, and for nearly one half of lexical
units, a passive action adjective was obtained. Nom-
Vallex covers 244 adjectival lemmas corresponding to
425 lexical units. More than one third of adjectival lexical
units have been assigned a quality noun.
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Type Relevant Non-relevant Unattested Total

Lemmas Lexical Lemmas Lexical Lemmas Lexical Lemmas Lexical

units units units units

act 3,020 8,010 45 193 62 100 3,127 8,303
qual 114 147 10 45 7 13 131 205
sim 2,305 4,564 18 80 131 281 2,454 4,925
anter 1,144 2,280 4 116 1,074 2,014 2,259 4,410
pass 2,439 5,152 268 676 0 0 2,707 5,828
pot 1,198 2,910 2 10 1,024 2,326 2,224 5,246
Total 10,220 23,063 384 1,120 2,298 4,734 12,902 28,917

Table 6: Statistics on the number of the lemmas of the noun and adjectival derivatives and the lexical units
represented by these lemmas, obtained from DeriNet. The lemmas and the lexical units are classified by
their semantic categories. The number of lemmas/lexical units is divided into relevant, non-relevant, and
unattested; the latter includes those derived lemmas that are covered in DeriNet but are indicated there

as unattested in the used corpus data.

nouns, passive action adjectives, and simultaneous
action adjectives, whereas the lowest number was
derived for quality nouns.

For each semantic category, 300 randomly se-
lected valency frames were evaluated by an expert,
deciding whether or not each of the selected va-
lency frames contains errors in the type and number
of valency complements and/or in their morphosyn-
tactic markers. In the case of quality nouns, the
evaluation was limited to 100 generated frames due
to their small number. As a result, 1,600 valency
frames were evaluated. The evaluation shows that
the formulated rules (Section 4.1) correctly deter-
mine changes in the valency frames of the selected
semantic categories to a large extent, see Table
7. The generated valency frames describing si-
multaneous action adjectives, anterior action adjec-
tives, passive action adjectives, and action nouns
achieve high accuracy. Errors in these frames were
limited to morphosyntactic markers of valency com-
plements (with the exception of simultaneous action
adjectives where errors in valency complements
occurred).

The lower accuracy was exhibited by the valency
frames of quality nouns and adjectives denoting
potentiality. As for quality nouns, their generated
valency frames contained more errors in valency
complements than in their morphosyntactic mark-
ers, as in some cases, the valency frames com-
prise an extra valency complement. For exam-
ple, PATient of the adjective mocny ‘capable’ (e.g.,
slovo mocné zranitpar druhého ‘a word capable of
hurtingpar another person’) is not realized in the
derived noun mocnost ‘ability’ (e.g., mocnost slova
*zranitear druhého ‘the ability of a word to hurt an-
other person’).

In contrast, in the generated valency frames
of adjectives denoting potentiality, errors in mor-
phosyntactic markers of valency complements oc-

curred, as their ACTors can be expressed by the da-
tive usually alternating with the prepositional group
pro ‘for'+Acc (e.g., pfimér pochopitelny laikovip, /
pro laikapo.acc 'an analogy understandable to a lay-
man’). These forms are hardly predictable from
the valency frame of their base verbs; rather, they
are determined by their semantic class member-
ship. Specifically, these verbs denote mental and
psychological processes or states.

As aresult of this experiment, a core of DeriVallex
has been created, containing more than 8,000 lex-
ical units of noun derivatives and nearly 15,000
lexical units of adjectival derivatives of the selected
semantic categories, which are assigned automati-
cally derived valency frames, exhibiting a high de-
gree of accuracy. DeriVallex, version 1.0, is re-
leased through the LINDAT/CLARIAH-CZ repos-
itory under the Creative Commons license (Ket-
tnerova et al., 2026).1”

5. Conclusion

In contrast to the valency of verbs, the valency of
nouns and adjectives is not sufficiently covered in
lexical resources. We have identified several se-
mantic categories of the noun and adjectival deriva-
tives in Czech the valency frames of which exhibit
changes that are regular enough to be described
on the rule basis. For these types of derivatives,
the rules have been formulated, allowing for the
generation of their valency frames based on the
valency frames of their base verbs or adjectives.
The generated valency frames form the basis of
DeriVallex 1.0, providing the automatically gener-
ated information on the valency of derived nouns
and adjectives. The advantage of this approach

https://ufal.mff.cuni.cz/derivallex/1.
0/
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Type Correct Incorrect frames

frames Valency Morphosyntactic

complements markers

act 0.94 0.00 0.06
qual 0.70 0.20 0.10
sim 0.99 0.01 0.00
anter 0.99 0.00 0.01
pass 0.99 0.00 0.01
pot 0.88 0.00 0.12
Average 0.92 0.03 0.05

Table 7: Proportion of correctly and incorrectly gen-
erated valency frames of the selected semantic
categories of derivatives (col. Correct frames and
Incorrect frames, respectively). Incorrectly gener-
ated valency frames are distinguished according
to errors either in valency complements or in mor-
phosyntactic markers of complements.

is relatively high number of units with assigned
valency frames, and its high accuracy. The disad-
vantage is that it requires a large amount of precise
linguistic information. Further, its limit lies in the
fact that if we narrow down our focus to the relation
between the base word and its direct derivative,
regular valency changes are identified in a limited
set of semantic categories of derivatives. For fu-
ture work, the focus should be thus shifted to the
valency patterns within whole derivational families,
including also indirect relations, which may bring
to light regularities that would otherwise remain
unnoticed. Finally, it is worth noting that manual
annotation of valency is still necessary for nouns
and adjectives displaying irregular (non-systemic)
valency behavior.
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