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The Strange Case of Proper Names: Declension Patterns
in Several Czech Onymic Classes™

1. Introduction

In the 2020s, interest of onomasticians in linguistic behaviour of proper names
in text seems to have gained momentum, especially in Czech onomastics (cf.
CVRCEK et al. 2020, DAVID et al. 2022, DAVID-MISTECKY 2023, DAVID 2023,
MISTECKY et al. 2024, DAVID-MISTECKY-DAVIDOVA GLOGAROVA 2024). So
far, most of the studies have focused on case distributions, i.e., on the
frequencies of grammatical cases in various types of text. It has already been
proved that such research may inform about hidden patterns in texts which
deviate from the mainstream narrative one way or another, e.g., in articles from
alternative/anti-establishment media (JANDA et al. 2022). A road not taken yet
is employing this methodology in diagnosing neurological and psychiatric
patients, even though, for instance, in case of so-called voice-hearers, the use
of names is one of the distinguishing features regarding the level of agency a
voice is endowed with. The fact that a voice a patient hears in their head has a
name is thus an important marker of the severity of their medical condition (cf.
COLLINS et al. 2023). However, before such research can be undertaken, it is
vital to investigate typical case distributions of proper names in what may be
considered more neutral context (and hereinafter referred to as general
language), this being the primary goal of this paper.

There are in total seven grammatical cases in Czech: the nominative (nom),
genitive (gen), dative (dat), accusative (acc), vocative (voc), locative (loc), and
instrumental (inst). The main function of the case is building up syntactic
relations within a sentence (HAVRANEK—JEDLICKA 1960, STiCHA et al. 2013).
There are cases for which this syntactic function seems to be primary (e.g., the
nominative and accusative) and those that in addition to it, possess several
semantic traits as well (e.g., the dative, locative, and instrumental). The second
group primarily takes the syntactic position of adverbials. The vocative forms
a syntactic structure of its own and is thus excluded from the structure of the
sentence it is formally part of. The syntactic/semantic division, which stems
from the conception of KURYLOWICZ (1949), has been commonplace in Czech
linguistics (cf. KOPECNY 1962, BAUER—GREPL 1972, GREPL et al. 1995); on
the other hand, Mluvnice cestiny 2 (KOMAREK et al., 1986) approaches cases
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from a structuralist viewpoint, construing their system on the grounds of two
basic categories—integration and hierarchization—the latter being divided into
several other subcategories.

From the perspective of frequency, mainly syntactic cases tend to be much
more numerous than those with mostly semantic orientations; this is in line with
the overall tendency of language to use features that form its system (e.g.,
synsemantic words, such as prepositions and conjunctions) considerably more
frequently than those with lexical meaning. However, the distributions may
differ for proper names, as their functions are supposed to be more
specialized—it is, for instance, expectable that toponyms prominently appear
in the genitive and locative, as these are the two cases that follow the spatial
prepositions do ‘to’ (+ gen), z ‘from’ (+ gen), and v ‘in’ (+ loc).

Studying case distributions of proper names in general language has, therefore,
two primary goals: (1) to determine whether these distributions differ from that
of appellatives; and (2) to recognize situations in which proper names are not
employed as expected. However, such research appears to be a challenging
task, at least from two reasons—first, it is difficult to determine what a general
language is (the same goes for a representative corpus), and second, there is a
very limited number of texts with proper names tagging (i.e., of those in which
proper names are labelled). For these reasons—and also for others, which will
be addressed further on—the results presented in this paper need to be seen as
tentative only, and as completed-to-be (or thoroughly revisited-to-be) once
more onomastically tagged language data is at our disposal. For the time being,
we make use of OnomOs, the first corpus of Czech language with tagged proper
names that is publicly available, as one of the databases of the Czech National
Corpus (cf. MISTECKY et al. 2024). OnomOs contains more than 250,000
tokens and consists of articles of the periodical of Pravo (called Rudé pravo
from 1920 to 1995), which was selected as the oldest Czech newspaper which
is still in operation and the publication of which has not been interrupted for a
considerably long time (Rudé pravo was not officially published between 21
October 1938 and 15 May 1945 only). Being aware of the fact that the results
we present are thus genre-specific, we still attempt to address the following
questions:

1) Are there statistically significant differences between the case
distributions of the selected classes of proper names and that of
appellatives?

2) How are the classes of proper names clustered in terms of their case
distributions? What is the position of appellatives in such clustering?
Given the long-time onomastic search for terminological clarity, does
the division of proper names into anthroponyms, toponyms, and
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chrematonyms (hereinafter referred to as ACT classification) holds good
as concerns the morphological behaviour of proper names?

2. Methods and Material

OnomOs, the corpus we employ in our analyses, is onomastically tagged using
the NER (= named-entity recognition) application NameTag 2 (STRAKOVA—
STRAKA-HAJIC 2019). In this application, proper names are conceived rather
broadly—they include dates, addresses, weekdays, and months. To harmonize
the classification used by the software with that employed in mainstream
onomastics, the authors of the corpus dropped several categories and merged
others in order for the new classes to reflect the current state of debate on
onomastic terminology (cf. DAVID-KLEMENSOVA-MISTECKY 2021).
Therefore, there are two types of classes in OnomOs—the first-order ones,
which are anthroponyms (names of people; A), toponyms (names of places; T),
and chrematonyms (names of human-made things; C); and the second-order
ones, which provide more information on what the given name names (e.g., AF
— first names, TT — territory names, CN — names of periodicals). There are 23
categories in total: four toponym types, five anthroponym types, and fourteen
types of chrematonyms. For the full list of the classes, see MISTECKY et al.
2024.

In our research, we only analyse the case distributions of those categories that
have at least 200 occurrences in the corpus. These 200 occurrences need to be
morphologically tagged; if the unsuccessful tagging leads to the lowering of
the number of occurrences, such name class is excluded from the research.
Finally, there are 11 classes that meet our conditions: AF (first names, e.g.,
John), AS (surnames, e.g., Smith), Al (inhabitant names, e.g, an American); TS
(settlement names, e.g., Prague), TT (territorial names, e.g., Czechia); CA (art
products, e.g., Harry Potter and the Order of the Phoenix), CC (conferences,
contests, and events, e.g., Champions League), CF (companies, e.g., Siemens),
CI (cultural and educational institutions, e.g., National Theatre), CN
(periodicals, e.g., Financial Times), and CP (politics, e.g., Republican Party).
Concerning the appellatives, we work with a sample of 1,000 non-proprial
nouns and adjectives that was selected randomly from OnomOs (corpus query:
[pos="A|N"] !within<ne type=".*" />; there are 996 relevant rates of
occurrence, as four were not assigned a case). We opted for these two parts of
speech as most proper names are either nouns, or adjectives (e.g., National
Theatre). 1t is to be noted that multiple-word names are treated as distinct
occurrences (Czech Republic thus counts as two occurrences of TT); this
approach considerably simplifies the process of frequency relativization and
makes it possible to compare proper names with appellatives (see Table 1). Last
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but not least, the vocative was excluded from the analysis, as it scores very low
in many cases and is mostly tagged as such incorrectly.

APEL AS
case fq. relfq. case fq. relfq.
nom 230 0.23 nom 2,330 0.65
gen 311 0.31 gen 592 0.17
dat 39 0.04 dat 117 0.03
acc 229 0.23 acc 255 0.07
loc 121 0.12 loc 43 0.01
inst 66 0.07 inst 241 0.07
r 777.613
p-value min
significance YES
Cramér’s V 0.412

Table 1. An example of the statistical analysis of the case distributions
of two classes: the appellatives (APEL) and surnames (AS).!

Our analysis follows these steps. First, we compare the case distribution of a
given proper name class with that of the appellatives; on the grounds of chi-
square testing, we arrive at the conclusion whether the two distributions
statistically significantly differ. We set the level of significance to be 0.05. This
means that if the chi-square statistic corresponds to a value of probability lower
than 0.05, there is less than 5% probability that the difference was caused by
mere chance—in such a situation, we reject the null hypothesis and consider
the case and the proper name class to be associated (cf. LOWRY 1998-2023).
We then measure the strength of this association using Cramér’s V. Cramér’s
V values range from 0 to 1. The higher the value of this effect-size measure,
the more pronounced the link between the case and name class is. An example
of the whole procedure is presented in Table 1.

"' The abbreviations “fq.” and “relfq.” stand for “frequency” and “relative frequency”
respectively. Under the present research conditions, the value of chi-square test (y2) that
corresponds to the 5% probability is 11.07; in this particular comparison, it is obviously so high
that the corresponding value of probability (p-value) is extremely low (“min”). The result is
thus statistically significant at the 0.05 level of significance. Moreover, Cramér’s V scores high,
too, which indicates a relatively strong association between the word class (APEL vs. AS) and
the grammatical cases they give preference to.
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Next, we investigate the relations among the classes, utilizing the methodology
of hierarchical clustering. Hierarchical clustering is a step-by-step procedure
leading to the construction of a dendrogram, a tree diagram that captures
similarities/dissimilarities in researched data on the grounds of distances
between them. In our analysis, the variables on the grounds of which the
distances are calculated are the relativized frequencies of the cases for the
individual classes. We use the Euclidean distance formula for a six-dimensional
space (as there are six cases to be studied), and subsequently apply the average
linkage method, since it seems to avoid certain drawbacks stemming from
simple and complete linkage (EMMENDORFER—CANUTO 2021). There are two
dendrograms produced: the first, taking into account the proper name classes
and the appellatives, and the second, considering solely the proper name
classes.

proper 5 Cramér’s

- ‘o ? . 4.
code name class X p-value | sig.? v association
AF |firstnames | 577.32 | min | YES| 0475 | Telatvely

strong
AS |sunames  |777.613| min | YES| 0412 | Telatvely
strong
TS |settlements |480.593| min | YES| 0409 | relatively
strong
CF |companies |276.666| min | YES| 0403 | relatvely
strong

CN |periodicals |193.017| min |YES| 0.383 moderate
Al |inhabitants |154.382| min |YES| 0.344 moderate

cultural and
CI |educational |208.664| min |YES 0.303 moderate

institutions

TT |territories 282.593| min |YES| 0.302 moderate

CP |politics 185.568 | min | YES| 0.265 moderate
conferences,

CC |contests and | 60.09 min | YES| 0.211 moderate
events

CA |artproducts | 40.174 | min |YES| 0.167 weak

Table 2. Results of the statistical tests of the case distributions of the
analysed proper name classes (ordered according to the descending values
of Cramér’s V). The abbreviation “sig.” stands for “significance”.
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3. Results

The results of the first analysis are listed in Table 2. All the case distributions
of the proper name classes differ from that of the appellatives in a statistically
significant manner. However, the degree of association of the case and the
class, which is expressed by the values of Cramér’s V, is varied. The amount
of association is interpreted according to REA-PARKER (1992). There are four
proper name classes achieving the level of relatively strong association: first
names, surnames, settlement names, and names of companies. The case
distributions of these are presented in full in Table 3. The weak association of
the two categories in the CA—APEL comparison may be attributed to
similarities in their case distributions, notably as concerns the frequency of the
accusative.

There are two distinct motivations behind the onymic classes that scored high
in Cramér’s V. The first reason is the dominance of the nominative over the
other cases, which is visible in first names (AF), surnames (AS), and, to a
slightly lower extent, company names (CF). This morphological feature may
be explained by using the first case of AF/AS in rewriting direct speeches of
the name bearers (see example 1) or, more broadly, by a general tendency of
newspapers to explicitly mention “doers” in order to hold them accountable for
their actions (see example 2). The second tendency is represented by settlement
names (TS), which, expectedly enough, manifest a soaring frequency of the
locative. The reason why territorial names (TT) do not join TS is that they show
more levelled occurrences of the locative with the genitive (31% and 32%, as
compared to TS’s 47% and 27%); this may be ascribed to two factors: (1) TTs
tend to be names of countries, which brings them slightly closer to
chrematonyms (for which the genitive is one of the typical cases; see
MISTECKY et al., 2024); (2) territories tend to be further divided according to
compass points and there is a higher need than in case of TSs to depict various
movements from/to them (both the factors combine in example 3).

[1] Podle Zemana Ufad vySetfovani CR oficialné v lednu
konstatoval, Ze danové uniky jen v piipadech lehkych topnych
oleji ptresahly 20 miliard korun. Klaus to oznacil za nehorazné
tvrzeni a Zemana naikl, Ze v zivoté nedrzel v ruce statistickou
ro¢enku. (Pravo, 13 May 1996)

According to Zeman [= that-time leader of the Czech Social
Democratic Party], the Czech Investigation Office officially stated
in January that tax evasion in light fuel oil cases alone exceeded
20 billion Czech crowns. Klaus [= that-time prime minister of
Czechia] called this an outrageous claim and accused Zeman of
never having held a statistical yearbook in his hands in his life.
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[2] KdyzZ prezidenti Clinton a Jelcin tento dokument podepsali,
otazka vychodniho rozsifeni NATO jest€ nastolena nebyla.
(Pravo, 13 May 1996)

When Presidents Clinton and Yeltsin signed the document, the
question of NATO’s eastern enlargement had not yet been raised.

[3] Na pozvani Narodniho shromazdéni piijede dnes do
Ceskoslovenska ¢trnacti¢lenna parlamentni delegace Spojenych

wevr

politickych stran. (Rudeé prdavo, 8 May 1956)

At the invitation of the National Assembly, a 14-member
parliamentary delegation of the United States of Brazil, composed
of the most prominent members of Brazilian political parties, will
arrive in Czechoslovakia today.

AF AS TS CF

case| fq. |relfq.| fq. [relfg.| fq. |relfq.| fq. | relfg.
nom | 1,041 | 0.66 |2,330| 0.65 {300 0.16 {392 0.56
gen | 279 | 0.18 | 592 | 0.17 |504| 0.27 [230| 0.33
dat | 43 | 0.03] 117 | 0.03 | 30 |0.02 | 10 | 0.01
inst | 89 | 0.06 | 255 | 0.07 | 78 | 0.04 | 26 | 0.04
loc 13 1001 ] 43 |0.01 [877]|0.47 | 32 | 0.05
inst | 103 | 0.07 | 241 | 0.07 | 92 | 0.05 | 14 | 0.02

Table 3. The case distributions of the onymic classes with V > 0.4,
which we perceive as a relatively strong association.

Next, we present the results of the hierarchical clustering (see Figures 1 and 2).
Let us adopt the right—left reading of the dendrograms, which focuses on the
closest links first. Going top-down, we see a tight connection between APEL
and CA, CP and CC, AS and AF, CF and Al, and TT and TS. Some of these
pairs have already been pointed at—AS and AF are connected due to their
extensive appearance in the nominative, and toponyms stick together owing to
their numerous occurrences in the locative. The connection between APEL and
CA (= names of art products) is established by their shared tendency to occur
in the accusative (see example 4), which is rather underrepresented in the other
name classes. The CF—AI link is very close to that of AS and AF, but the
dominance of the nominative is not as striking as in case of the latter; its high
frequencies in case of CF are linked to the use of the company names in the
citation nominative (e.g., “rescue workers of the concern Jihomoravské. NOM
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doly. NOM”; cf. DANES 2009). Last but not least, the CP—CC connection may
be explained by the genitive being their dominant grammatical form.

Moving leftwards, we observe further grouping. The CP—CC couple is joined
by CI, the nominative and genitive frequencies of which are more balanced.
Quite expectedly, the CF—AI group merges with the AS—AF one, forming thus
a primarily anthroponymical cluster. At the next level, the CP—CC-CI
hyperclass joins the APEL-CA pair, to which CN is added; the special position
of CN is caused by its unexpectedly high frequencies of the dative, which is
attributable to the newspaper being the addressee/recipient of various
statements (see example 5). At this moment, the groups are as closest to the
traditional ACT division as they may possibly get—the first cluster (seen top-
down) is formed by most chrematonyms and appellatives (APEL, CA, CP, CC,
CI, and CN), the second one comprises mostly anthroponyms (AS, AF, CF,
Al), and the third one includes toponyms solely (TT, TS). At the leftmost
position, the first and the second clusters merge to create a superclass of all-
but-toponyms names, with the placenames keeping their idiosyncratic position.

[4] Po uspéchu ,Marysi“ obracena byla pozornost filmovych
vyrobct na hru Aloise Jiraska ,,Vojnarku, kterou nato¢i brnénska
spole¢nost Terrafilm. (Rudé pravo, 8 August 1936)

After the success of Marysa, the attention of film producers turned
to Alois Jirasek’s play Vojnarka, which will be turned into a film
by the Brno company Terrafilm.

[5] Jak Pravu sdélil feditel sekretariatu Sdruzeni automobilového
primyslu Antonin Sipek, celkem je podle Centralniho registru
vozidel podchyceno 36 vyrobnich znacek autobusu. (Prdavo, 13
May 1996)

Antonin Sipek, director of the secretariat of the Association of the
Automotive Industry, told Pravo that according to the Central
Vehicle Register, a total of 36 brands of buses are registered.

The importance of the cases is also reflected in their dendrogram, which is part
of Figure 1 as well (see the top of it). Adopting a bottom-up reading of the
dendrogram, we see two pairs: the nominative—genitive one, the occurrences of
which are decisive for the grouping of proper names, and the one of the dative
and instrumental, which share very low frequencies. It is to this cluster that the
accusative and locative are one by one joined. It is to be further investigated
whether the prevalence of nominative and genitive forms in most onymic
classes is their general feature, or whether it is attributable to the genre of
newspaper articles.
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APEL
CA
CcP
CC
Cl
CN
AS
AF
CF
Al
1T
TS

nom
gen
dat
inst
acc

0,0 0,2 0,4 0,6 0,8

Figure 1. The dendrogram depicting the hierarchical clustering of the onymic
classes and the appellatives (APEL) on the grounds of the relative
frequencies of the grammatical cases. The topmost graphic captures the
hierarchical clustering of the cases. Concerning the heatmap,
the darker the shade, the more frequent a particular case is
in the occurrences of the particular class.

Exclusion of the appellatives from analysis has brought about some changes to
the clusters. Adopting the right—left reading again, we see the pairs of AS and
AF, CF and Al CI and CA, CP and CC, and TT and TS. The only novice here
is the CI-CA link, which is a product of the lack of partners the accusative-
occurring CA could join—the connection between CI and CA thus being their
balanced frequencies of the nominative and genitive. At the next level,
anthroponyms and CF form the same cluster as in Figure 1, but CN joins the
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CI-CA couple, the main reason being again the nominative—genitive balance.
The biggest change comes with toponyms, which are joined to the CP—CC
couple, probably on the grounds of prevalence of the genitive over the
nominative. In this second grouping, the chrematonyms are thus more divided
than when the appellatives were part of the picture. Slight modifications are
also detectable in the topmost case dendrogram—while the nominative—
genitive pair is intact, in the second cluster, the accusative is first linked to the
instrumental, and the dative comes at the second level.

AS
AF
CF
Al

Cl

CA
CN
CP

nom
gen
dat
acc
inst
loc

0,0 0,2 0,4 0,6 0,8

Figure 2. The dendrogram depicting the hierarchical clustering of the onymic
classes on the grounds of the relative frequencies of the grammatical cases.
The topmost graphic captures the hierarchical clustering of the cases.
Concerning the heatmap, the darker the shade, the more frequent
a particular case is in the occurrences of the particular class.
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4. Conclusion

As regards the two questions we asked in the Introduction, the first one may be
answered in the affirmative—there are statistically significant differences
between the case distribution of the appellatives and the distributions of
individual proper name classes. The difference seems to be the most relevant
for first names, surnames, settlement names, and company names, which points
at the anthroponyms being the most distinctive group of proper names in terms
of morphology. Settlement names, on the other hand, manifest high frequencies
of the genitive and locative, which brings them closer to territorial names.

Concerning the second question, and especially the sense of the ACT division,
the cluster analyses confirm the tight connections among/between various
types of anthroponyms and toponyms, but as for chrematonyms, the structures
are rather cluttered. As has been already mentioned, company names
morphologically behave like anthroponyms, CN (periodicals) manifests a lot
of dative forms, CA (art products) does appear in the accusative, and CI’s
(cultural/educational institutions) proportions of the nominative and genitive
are almost equal. The CP—CC (politics; conferences, contests, and events) link
is strong, but in the second dendrogram, it is connected to the toponymical
cluster. These findings make it difficult to sketch shared morphological
characteristics for chrematonyms. More research—for instance in the domain
of syntactic functions—is thus needed to understand the grammatical workings
of this first-order proper name class. From the perspective of grammatical
cases, the dendrograms declare the central position of the nominative—genitive
cluster in the frequency distributions of the studied proper names, with several
notable exceptions (cf. the accusative in case of CA, art products). The
interplay between the nominative and genitive rates of occurrence seems to be
one of the most important factors behind both the clustering outputs.

Defining grammatical links between proper name groups may provide
onomastics with new insights. Namely, it may lead to (1) perfecting the tagging
procedure and result in onomastic taggers working with a lower error rate; (2)
revisiting the position of chrematonyms in the system and designing their new
classification, which would be more in line with their morphological behaviour
(e.g., in terms of their distinction from appellatives); (3) detecting language
products in which names behave in a marked way: political discourse, fake
news detection (e.g. not using territorial names in the locative, see DAVID—
MISTECKY 2025), advertisements, literature studies, or neurological patients’
language (e.g. foregrounding and backgrounding of certain anthroponyms via
the nominative/accusative distinction).

There are certain limitations to the research presented in the paper. First, the
selection of the appellatives was random, but it cannot be ruled out that it is
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skewed in one direction or another. Second, there is an error rate of the
morphological tagger used by the Czech National Corpus; not all the instances
may thus have been labelled correctly. And third, grammatical cases have
multiple functions, the morphological closeness of the names thus always needs
to be confronted with the actual examples from the corpus.

Moreover, as mentioned already in the Introduction, it is advisable the research
be replicated on a more complex language material, as the present conclusions
are limited genre-wise. Bringing syntax and lexicology in the game, for
instance via collocation analyses, may help construct a comprehensive picture
of language behaviour of proper names and shed more light on the important
philosophical issue of their meaning/sense as well.
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Abstract

The paper analyses grammatical case distributions of appellatives and eleven
onymic classes (first names, surnames, inhabitant names, settlement names,
territorial names, art product names, names of conferences, contests, and
events, names of companies, names of cultural and educational institutions,
names of periodicals, and names connected to politics). The frequencies of the
cases are taken from OnomOs, a Czech corpus with tagged proper names and
comprising articles from the left-leaning periodical of (Rudé) Pravo that span
the period of 1920s to 2010s. Only the proper name classes with more than 200
morphologically tagged occurrences are taken into account. The first analysis
has shown that all the proper name case distributions are statistically
significantly different from that of the appellatives; first names, surnames,
settlement names, and company names were identified as the most deviating
structures. The second analysis has pointed at similarities among
anthroponymical and toponymical classes, but discovered morphological
diversity in case of chrematonyms. The research is to be supplemented with
investigations focused on syntactic functions and lexical aspects of names, e.g.,
on collocations.
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