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1 Introduction

One does not associate legal writing with simplicity. Yet, in the words of Lindholm and Van-
hatalo, ‘modern societies are completely based on linguistic instructions’ (2021, p. 12). Given
these instructions do not always seem accessible in the legal domain, it is no surprise that
movements calling for simplification of legal writing have emerged; in some countries in fact,
this has been as early as the first half of the 19th century (Z6di, 2019). And not without suc-
cess: for example, the Plain Language movement in the English-speaking world, which has
taken ground in the 1960s and the 1970s, has managed to significantly influence the language
of new laws in Canada, New Zealand, South Africa or Australia (Williams, 2004, pp. 116-17).

Plain legal English has been studied extensively (cf. Arbel, 2024; Charrow and Charrow,
1979; Hartig and Lu, 2014; Martinez et al., 2022, among others), but similar research on Czech
has only started to be conducted in the last decade (cf. Chromy et al., 2021; Dvofakovd, 2021).
While there exist various handbooks on ‘plain’ Czech legal writing, there are only few studies
focused on identifying linguistic features that actually help ease Czech legal writing readabil-
ity.

This paper follows the work done within the PONK proj ectl (Psani Orientované Na Klienta
‘Client-Oriented Writing’), the goal of which is to develop a web-based application that would
help authors to make their legal texts more readable. For the purposes of the project, we de-
veloped software tailored to the analysis of Czech legal text readability, which gives me an
opportunity to use the software for extensive quantitative analysis of Czech legal writing.

The aim of the paper is two-fold: primarily, it sets the goal of gaining better insight into how
various linguistic features influence legal writing readability. Its secondary goal is to provide
feedback that could later be used to further refine the app and the software with which the
measurements are to be conducted.

2 (Plain) legal language

In English-speaking world, fierce discussions about legal language clarity started with the ad-
vent of the Plain English Movement (PEM), kick-started by David Mellinkoff in 1963 (Z&di,
2019). Mellinkoff identifies several characteristics of what he calls ‘the Language of Law’, in-
cluding the use of old words that have fallen out of use in common speech, use of ‘terms of
art’ (terminology) and argot, use of formal words, and ‘attempts at extreme precision of ex-
pression’, and, in addition, several ‘mannerisms’ associated with legal language: wordiness
(unnecessary word usage), unclarity (meaning conveyed by the language is hard-to-find),
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pompousness (overstating the importance of what is said through the choice of language),
and dullness (1963, pp. 11-29).

Subsequent attempts at adjustmentE of the legal English norm focused on removing the
characteristics and mannerisms identified by Mellinkoff. The adjustments would replace the
‘problematic’ vocabulary, promote shorter sentences, and reduced use of the passive and of
nominalizations (Williams, 2004, pp. 117-23).

The movement has been subject to many criticisms. One of them is that the view of read-
ability held by PEM is overly simplified. Many argue there are differences between what is
called linguistic clarity’ and ‘legal precision’ by Assy (2011), or ‘linguistic complexity’ and ‘se-
mantic/pragmatic complexity’ by Z6di (2019) - the former composed of linguistic phenomena
PEM deals with, while the latter related to ‘the understanding (application) of the text in a par-
ticular situation’ (Z4di, 2019, p. 248). Assy finds the two tendencies to be in tension: ‘for the
law to be precise it needs to be detailed’, and thus impossible to reduce to meet the principles
advocated by PEM (2011, p. 398). According to Dvotdkovd, some also claim that ‘readers of-
ten like complexity in language because it allows them to perceive the author as competent,
credible, and communicative’ (Dvofakova, 2021, p. 9).

Research supporting PEM’s claims has also come under scrutiny for cherry-picking exam-
ples of especially bad legal writing, experiment designs that test the text themselves than their
actual users, and generally arriving at mixed conclusions (Assy, 2011, pp. 384-90). However,
evidence suggesting that linguistic features play a role in legal text comprehension while ad-
dressing the methodology criticisms does exist (cf. Martinez et al., 2022).

Cinkova & Latimier state that ‘[p]oor prose is actually an integral part of the Czech cleri-
cal tradition’ (2021, p. 121), which is derived from practices designed to block non-German
speakers living in the Austro-Hungarian empire and common citizens living in the First
Czechoslovak Republic from accessing law by themselves, and influenced by an overwhelm-
ing use of debilitating jargon in the communist administration. After the Velvet Revolution,
practitioners of Czech law still regularly keep their expression obscure ‘to protect themselves
from contradicting any guideline’ (Cinkové & Latimier, 2021, pp. 121-2). Influence of plain le-
gal writing implemented in legal systems of English-speaking countries has however recently
started to gain its way (Cinkova & Latimier, 2021}, p. 123). For example, in 2011 the Govern-
ment joined the Open Government Partnership, an organization promoting ‘transparent, par-
ticipatory, inclusive and accountable governance’ (“Open Government Partnership,” 2025),
and consequently ‘has begun to recognize the importance of linguistic clarity’ (Cinkové & La-
timier, 2021, p. 125).

To this day, multiple handbooks on readable Czech legal writing exist. This paper, same
as the PONK project, utilizes recommendations contained in two of them, apart from other
sources.

Samankova and Kubikova (2022) is split into three main chapters. The first chapter is mo-
tivational. It describes readable legal text as ‘clear’, ‘concise, yet complete’, ‘practical’, ‘written
in language the reader themselves understands’, and ‘legally exact’ (2022, p. 8). The second
chapter leads the reader through the entire text creation process, starting at deciding what to
tell, continuing with (thematic) text composition, formatting, both general and legal-specific
lexical recommendations, sentence structure, text flow, politeness, and revision. The third
chapter focuses on specific legal genres, including administrative decisions, addressed docu-
ments and unaddressed documents. Overall, the book concerns writing used in official com-
munication with common citizens and the public.

Svéb (2023) is organized into five ‘principles’: clarity and comprehensibility, cohesion,

2As understood by the theory of Language Management (cf. Jernudd and Neustupny, 1987).
3See Appendix 1: Description of measured variabled for references to sources of inspiration for each variable.




uniformity, sequentiality, and economy. Some of the principles are more focused on
grammar-related decision making, while others deal with text composition, thematic and in-
formation structure, and the text’s overall properties. There are also syntactic blueprints for
various expressions of obligation, detailing recommended sentence structures to be used in
specific, semantically-defined cases. While focusing on the legal domain, the book claims on
its cover to be aimed at comprehensible writing in a more general sense, including reporting
to the supervisor, master’s theses, or municipal ordinances.

Terminology-wise, I take the terms ‘readability’ and ‘readable’ to denote texts written in a
way that allows non-lawyers to understand them easily, and use them as such. Itis also impor-
tant to note that I only deal with what Assy (2011)) calls ‘linguistic clarity’, i.e. how readability
is influenced by linguistic phenomena in a comparatively narrow sense, such as the usage of
words or grammatical structures. The paper does not deal with what Assy (2011) calls ‘legal
precision) i.e. the accurateness of legal concept depiction, nor with thematic composition of
the text or with information structure. Even though all these topics are discussed by literature,
they would be hard to implement with the technology used to create the linguistic module of
the PONK App, and would likely produce unsatisfactory results.

3 Data

3.1 Corpus

Texts used in the analyses were taken from the KUK 1.0 corpus of Czech legal and adminis-
trative texts (Hladk4 et al., 2024), also created within the PONK project. The corpus contains
texts of various origins, which is reflected in its file structure:

* FrBo are public materials of Frank Bold Society. The set is further divided into two sec-
tions. FrBo/analyses contains the institution’s responses to reader-submitted ques-
tions. The questions are first repeated in a concise manner, after which quick references
and legal analyses are provided. FrBo/articles contains manuals on common inter-
actions a member of the public might have with the official apparatus. There are 319
texts in the FrBo section (72 in FrBo/analyses and 247 in FrBo/articles).

* ESO (Evidence stanovisek ombudsmana) is a collection of statements of the Public De-
fender of Rights. There are 5,615 texts in the ESO section.

* OmbuFlyers are information flyers by the Public Defender of Rights. They attempt to
provide answers to questions that might arise in various generally-defined situations a
natural person mind find themselves in. There are 117 texts in the OmbuFlyers section.

e The KUKY 1.0 corpus (Cinkova et al., 2024) was created to capture various argument
structures used in (un)readable Czech legal writing. It contains 224 texts of various gen-
res; some were taken from other sections of the KUK corpus, while others were obtained
from outside sources or created by legal writing experts as more readable redesigns of
already existing documents.

Furthermore, the corpus also includes metadata for two external corpora:
e The CzCDC 1.0 Czech Court Decisions corpus (Novotna & Harasta, 2019), composed

of 111,977 Supreme Court decisions, 52,660 decisions of the Supreme Administrative
Court, and 73,086 decisions of the Constitutional Court. In total, the corpus holds



237,723 court decisions.

 The LiFR-Law corpus (Cinkova et al., 2023), designed for readability studies. The corpus
is composed of 6 texts from the legal/administration domain, each in 3 versions: one
original and two paraphrases.

The KUK 1.0 corpus itself does not contain any satisfactory operationalization of readabil-
ity. Taking alook at the metadata structure, apart from various information on communicative
situations of the documents, only ClarityPursuit could be considered a readability-related
variable. Its values are either TRUE, FALSE, or NA. The variable however only describes the in-
tention of producing a readable text the author may have had; it is not an actual assessment
of the text’s readability.

The metadata of KUKY 1.0 contain a Readability factor variable, the values of which are
either high, medium, or low. The ratings were created by intuitive assessments of plain-legal-
language experts. While such data could be considered reliable enough for distinguishing less
readable documents from the more readable ones, problems arise with the limited amount of
texts in the KUKY 1.0 corpus - it contains 224 texts, but the paper intents to analyze over 50
variables (see Section B.J), making the size insufficient.

For the above reason, I also obtained readability assessments of most of the documents
from the FrBo section of KUK 1.0. The readability was assessed by a single expert on legal
writing, different to the annotators of the KUKY corpus. This data rates 310 documents in
total as good or medium. I will consider the good category to be equivalent to KUKY’s high.

Since the set of texts in KUKY partially overlaps with texts in the remainder of KUK, ob-
taining additional ratings causes overlaps in the readability assessments as well. There are 29
FrBo-originated texts in KUKY 1.0;8 table |ﬂ shows the relationship between the two annota-
tions. It appears that the FrBo annotator has been more ‘liberal’ — they considered 1 text rated
as medium-quality by the annotators of KUKY and even 7 low-quality texts still to be good,
and only labeled as medium such texts, that were considered low-quality in KUKY.

FrBo assessments
KUKY assessments | good medium missing

high 15 0 0
medium 1 0 0
low 7 5 1

Table 1: Readability assessments of FrBo documents present in KUKY 1.0.

Because the paper aims to seek out how more readable legal texts are different from less
readable ones rather than to specifically identify, which features might constitute ‘readabil-
ity’ and which, on the opposite, might constitute ‘unreadability’, I to encode readability as a
binary variable, which I will call class. The two classes are, for the purposes of the analysis,
called good and bad, the names reflecting the contrast between the two ends of the ‘readabil-
ity’ spectrum rather than any properties the classes might hold individually.

I devised the following criteria for the division. For a text to belong to the good class, its
readability needs to be manually assessed as high (good), and if the document was annotated
both in KUKY and by FrBo, the annotators must agree on the assessment. Criteria for the bad
class of texts are somewhat broader. First, all documents manually annotated as medium- or
low-readability qualify, given they have not also been annotated as high-readability by a dif-
ferent annotator. To further increase the size of the dataset, we also decided to include docu-
ments with ClarityPursuit set to FALSE in the class. Even though there is no guarantee that

4l identified the duplicates by matching their names.
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these documents are all ‘unreadable’, I assume that given they were not created with the in-
tention of readability, the chance of it matching the readability of the texts from the good class
is significantly reduced. I do not include documents with unknown ClarityPursuit (unless
they are annotated manually), as no information about their (un)readability is available.

Each document in the corpus is either in the good class, in the bad class, or removed from
the analysis completely in case it does not match the conditions for either of the classes.

3.1.1 Selection and pre-processing

To reduce skewness of the dataset, I randomly selected 214 documents from the CzCDC cor-
pus to achieve an approximately 45:55 good:bad split in the entire dataset.
The final dataset composition is shown in Table E

section bad good

CzCDC 211 0
FrBo 78 229
KUKY 84 110
LiFRLaw 3 0
OmbuFlyers 38 0

total 415 339

Table 2: Composition of the final dataset.

The texts were parsed using UDPipe 2.15 (Straka, 2018), a pipeline for parsing into the Uni-
versal Dependencies (UD) syntactical and morphological annotation scheme (de Marneffe et
al., 2021), which is required by the measurement software, and analyzed using NameTag 3
(Strakovd et al., 2019), a tool for named entity recognition (NER), which helps improve the
precision of some modules of the measurement software. The czech-pdt-ud-2.15-241121
model was used for UD parsing, and the nametag3-czech-cnec2.0-240830 model was used
for named entity recognition.

3.2 Variables

Variables were derived from the rules and metrics functionalities of the PONK App linguis-
tic module. Some (referred to as ‘rules’) stem from systematic reviews of two plain Czech
legal writing handbooks (Samdankova & Kubikovd, 2022; Svab, 2023), aimed at officials and
law experts, focusing mainly on clarity, simplicity and accessibility (see Section @), and a gen-
eral Czech academic writing handbook (Sgall & Panevovd, 2014, aimed at researchers and
students with non-linguistic backgrounds. We implemented most of such recommendations
that were possible to map onto the UD annotation scheme, i.e. that were lexical (dealing with
specific words) or syntactic. Additionally, the rule set includes a handful of rules focused on
capturing garden-path sentences, i.e. structures ‘containing a local syntactic (or semantic)
ambiguity that initially leads comprehenders to interpret the sentence in a way that is not
consistent with the following input’ (Cehdkova & Chromy, 2023). We used structural patterns
identified by Chromy and Cehakova (2023) to derive the rules.

Others include commonly-used readability metrics (Coleman & Liau, 1975; Flesch, 1948;
Gunning, 1952; Kincaid et al., 1975; Mc Laughlin, 1969; Senter & Smith, [1967), adapted for
Czech when such adaptations were available (Bendovéa & Cinkova, 2021)), some stylometric
indicators as implemented in the QuitaUp tool (Cvréek et al., 2020), entropy and TTR variation
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measures inspired by the Uniform Information Distribution hypothesis (Florian Jaeger, 2010),
and a handful of text length statistics.

As many of the variables are text-length dependent, I normalized them either by word
count or by sentence count, depending on which of the two each variable correlated stronger
with.

See Appendix 1: Description of measured variabled for a full list of variables and references
to theoretical assumptions underlying them. See Appendix 2: Variable handlingd for details on
technical origins of the variables, and how they are pre-processed. Additionally, I excluded
some variables from the analysis. This is also described in the appendix.

4 Identifying influential variables

While there are 61 variables in the dataset, not all of them need to necessarily produce any sig-
nificant effect on the construct of class derived in Section . Such variables can therefore
be said to have little to do with readability, and I do not consider them any further.

To test for the significance of their effect, I performed a Kruskal-Wallis test on each vari-
able,f keeping only those with p-value < 0.05. In addition, I also computed the £ effect size to
quantify which variables are more influential and which are less, and the sign of mean average
difference between the two classes to show which way the influence goes. If the sign is a plus,
the variable’s value tend to be greater for texts in the good class than in the bad; if the sign is a
minus, the values follow opposite trends.

The results are summarized in Appendix 3: Variables and their effect on readabilityl. It ap-
pears that variables with the greatest effect size tend to be related to the amount of verbs or
nominal constructions in the text (activity, verbdist, VERBfrac.m related to verbs,
activity, and NOUNcount.m to nouns or nominal constructions). Another set of variables
with high effect sizes concerns sentence length (sentlen.m), or possibly syntactical complex-
ity (predorder. mf). Both of these tendencies are in line with legal language adjustments ad-
vocated for by plain language movements, as discussed in Section @ I will provide a more
comprehensive account of various different trends present in the data in Section E

Note the effect sizes of the traditional readability formulas.’ ARI, GE SMOG, FKGL, and CLI
all aim to denote the years of formal education necessary for one to successfully understand
the text. FRE, while operating on a different numerical scale, is derived very similarly to FKGL,
i.e. from the average number of words in a sentence and the average number of syllables in
a word. All these measures attempt to summarize the ease of comprehension into a single,
easy-to-interpret number, yet clearly produce vastly different results, suggesting that there
are certainly more dimensions to ‘readability’ (even in a purely linguistic sense) than one. See
Crossley et al. (2019) for a discussion of the questionable reliability of traditional readability
formulas, and of differences between measuring text readability, and text understanding, the
latter being what the formulas usually focus on.

Variables with insignificant effects concern some of the specific semantic word groups
(longexprs, weakmeaning), some measures of lexical diversity and its variation (ttr, ttr.v,
entropy.v), possible grammatical ambiguities (GPs, rfpass_animsubj), lengths of repeti-
tion of words with similar morphological properties (caserepcount .m, doubleADPs), and two

5Thus, df = 1.

5When the finite part of the predicate is located further in the clause, it is indicative of either a complex syn-
tactic structure present at the clause beginning, or a completely different clause nested between the beginning
of the matrix clause and its predicate.

"Automated Readability Index (ari), Coleman-Liau Index (c1i), Flesch-Kincaid Grade Level (fkgl), Flesh
Reading Ease (fre), Gunning Fog (gf), SMOG Index (smog).



clause- or sentence-length-normalized measures (NEGfrac . v, NOUNfrac.m). There appears to
be a pattern that morphology-related phenomena, to some extent, may not be good predic-
tors of Czech legal writing readability. Apart from that, the list of insignificant variables does
not seem to follow any systematic explanation.

5 Factor analysis: constructs that lie beneath

In this section, I use exploratory factor analysis (EFA) to gain insight into how the observed
variables are related to each other.

5.1 Methodological overview
5.1.1 Variables

I decided not to include readability formulas in the EFA fit as they all combine various more
trivial variables (in my case, mostly lengths of various trivial linguistic units, such as words
or sentences), and thus might distort the EFA results. The formulas themselves are attempts
at constructs of sort, and including them would defy the purpose of the factor analysis. I will
return to them later in Section @, where I will compare them to the factors produced by the
FA.

As a rule of thumb, the data should be stripped of absolute correlations lower than 0.3
or greater than 0.9 (Levshina, 2015, p. 353). I removed highly correlated variables using the
findCorrelation function of the caret R package (Kuhn et al., 2024), and removed all vari-
ables with absolute correlations lower than 0.35, as the model would fail to compute if I was
to follow the aforementioned rule of thumb.

As my data do not meet the criterion of multivariate normal distribution,a, I decided to
use iterated principle axis as a factor extraction method (IPA). I used psych’s fa function to fit
the model, and utilized its n. iter parameter to obtain confidence intervals using 100 boot-
strap iterations. Then, I used the oblique promax rotation, as it assumes possible inter-factor
correlations.

5.1.2 Fit evaluation

Parallel analysis with the 95th percentile criterion performed using psych’s fa.parallel func-
tion (Revelle, 2025) run with 20 iterations recommended 8 factors. This number turned out
suitable for my analysis, as a 9-factor model produced factors with comparatively weak abso-
lute loadings (under 0.5), while a 7-factor model removed a reasonably interpretable factor.
RMSEA index of the final, 8-factor model is 0.092 (90% CI: 0.089-0.096), which can be consid-
ered marginal fit (Fabrigar & Wegener, 2012, p. 51). The marginality may stem from the nature
of my sometimes heavily skewed linguistic data. Unfortunately, the fit is barely good enough
to produce reliable inter-factor correlations — between all the factors, only one inter-factor
correlation CI does not include zero.
See Appendix 4: FA model for the full model.

8Mardia’s test for multivariate normality, conducted using the mardia function of the psych R package (Rev-
elle, 2025), indicates significant multivariate skewness (X2 =1072.73, p < .001), and significant multivariate kur-
tosis (z = 447.09, p <.001).



5.2 Factors

Note that, as a result of the rotation, the factors are ordered arbitrarily (Fabrigar & Wegener,
2012, pp. 79-80). I will keep the labels and the order in which the algorithm returned them
to reduce the risk of confusion stemming from possible mismatches in numbering, e.g. if the
PA5 factor would be referred to as the ‘fourth’ one.

5.2.1 PAl

Many variables have salient loadings on PA1. On the positive end of the PA1 scale, sentences
are shorter and predicates are not placed as far away from the beginnings of clauses. There are
more overt subjects. There are also more compound verb forms and infinitival verbal comple-
ments on the positive end; verbs generally take up greater proportions of sentences (which are
shorter), and these proportions tend to be more consistent. Verbs are also closer to each other.
The positive end is morphologically richer and contains longer tokens.

On the negative end, one can find more adjectives, and longer nominal constructions,
which also vary more in length.

These loadings are indicative of simpler sentence structure with greater verb usage on the
positive end. The verb forms also seem to be more complex, morphologically richer, and seem
to take more verbal complements. There also appear to be less participles, annotated as ADJ
in UD. More overt subjects and predicates placed closer to clause beginnings indicate greater
emphasis on fitting information that is vital for comprehension onto a more compact space.
Overall, PA1 seems to describe different registers: a more technical one on the negative end
and a more spoken-like on the positive end. Before concluding, I need to address the token-
length loading. It is somewhat unexpected; if the factor is truly representative of different reg-
isters, tokens should be longer on the negative end, as more technically-written texts should
be more likely to include terminology, which is less frequent and therefore, according to Zipf’s
law of abbreviation (Zipf, 1949, p. 63), should also be longer. In fact, the negative end truly is
occupied by texts from the CzCDC corpus above all.

I hypothesize there are two reasons behind the loading. First, court decisions often con-
tain references to other laws and legislative documents, which are referenced by codes with
intricate structures, containing numbers or other short strings separated by punctuation; they
also contain many numerically-written dates. All these are parsed as separate tokens by UD-
Pipe. Even though atl does not take punctuation into account, the many numerical tokens
may be very influential in decreasing mean token length.

The second possible reason is complementary, and relates to typographic practices em-
ployed in texts of the CzCDC corpus. To emphasize a word, the letters are many times sepa-
rated with spaces. These standalone letters are also tokenized separately, further contributing
to smaller average token lengths.

5.2.2 PA2

PA2is easy to interpret. All of its four salient loadings are excellent. sentcount and wordcount
directly express text length, while both the number of hapaxes and entropy are famous for
being text-length dependent, even when hapaxes are normalized by text length (Cvrcek et
al., 2020). The normalization however inverses the relationship, which is why the loading of
hapaxes is negative. There are longer texts on the positive end of PA2, and shorter on the
negative.



5.2.3 PA3

The positive end of PA3 sees greater variation in various lengths and distances: sentence
length, nominal phrase length, distances of the predicate from both the subject, the object,
and the clause beginning. Compound verb components, as well as predicate—object depen-
dencies are also further apart. This suggests that PA3 is a factor of syntactic complexity, with
more sophisticatedly composed texts on the positive end, and texts with simpler composition
on the negative end.

5.2.4 PAS5

On the negative end of PA5, there are more passive constructions, complemented by more
literary expressions. Texts located on the positive end have greater activity, utilize negation
on more negatable words, and have verbs using up greater portions of their sentences. There
appear to be many different concepts grouped together in PA5, but they possibly have lot to
do with how passives are handled in UD.

Passives have undoubtedly the highest loading on this factor. In Czech, be-passives are
composed of a passive participle and a finite auxiliary (or two, if the verb is in past tense and
Ist or 2nd person, or two or more, if it is in a conditional mood). The latter is assigned an AUX
POS category in UD, and the former an ADJ category, as Czech passive participles are formally
similar to short forms of adjectives, which are otherwise rare in contemporary Czech (Adam,
2023, p. 67). This is why they are also annotated by the Variant=Short feature, apart from
VerbForm=Part, distinguishing them from actual short adjectival forms. Even long adjecti-
val forms are used as passive participles to denote stativeness (Sticha, 2013, p. 621), further
blurring the distinction.

Since activity is greater when there are more verbs in a text, and smaller when there
are more adjectives, its loading on PA5 perfectly fits the pattern. VERBfrac.m may increase in
the positive direction because be-passives are always compound in Czech, but verbs in active
voice are often not — this holds for all active forms of the present tense, 3rd person past tense,
and other. Less compound verbs mean less tokens,H making the denominator of VERBfrac.m
smaller, thus increasing its value.

The loading of NEGfrac.m can be explained in a similar way. Both be-passive auxiliaries
and passive participles can be negated in Czech. If a non-compound active indicative is used
instead of a passive, the amount of negatable tokens is reduced, once again shrinking the
NEGfrac.m denominator.

The negative loading of 1iterary suggests that texts written in higher style are present
at the negative end of PA5. Be-passives are associated with higher style as well (Adam, 2023,
p. 40).

Therefore, PA5 can be said to describe style (or ‘pompousness’, as described by Mellinkoff,
1963, pp. 27-8) — texts written in higher, more prestigious style fall towards its negative end,
while neutral-style texts would be located on its positive end.

The factor is interesting because it combines two issues into the same dimension that, on
the surface, might seem different: passive voice and the overall lack of activity in legal writing,
and prestigiousness of style.

One can expect that words associated with higher style will increase processing difficulty
as they are less frequent than their neutral-style counterparts (Smolik & Filip, 2022).

Passive voice is also claimed to be harder to read than the active voice (Saménkova &
Kubikovd, 2022, p. 39). For example, it has been found to make processing times more sen-

9The loading of compoundVERBs on PA5 is -0.308, the loading of sentlen.m is -0.283.



sitive to semantic affectedness compared to when active voice is used, and that for passives,
such effect is more influential than word frequency (Ambridge et al., 2016).

Thus, even though there may be different language-processing related reasons behind
these phenomena, in Czech legal writing they co-occur.

5.2.5 PA6

PAG is a factor of negation; specifically, of the number of negations occurring in a sentence.
The two salient loadings, both excellent, are NEGcount .m and NEGcount . v, its variation. The
variation coefficient is likely higher as a consequence of higher values of the mean. If a text
contained no negation, both the variables would be 0, as there would be no negation and
it thus would not vary. Greater amount of negated words will likely increase the variation
coefficient too, as the number of negated words per sentence is unlikely to stay consistent
across all sentences.

Note that the loading of NEGfrac.m is 0.295, which suggests that it behaves differently to
NEGcount .m. It may represent how much a possibility to use (or rather not use) a negation is
utilized, instead of how often the reader encounters it in the text, or it might be influenced by
other, technical reasons, as seen in Section .

5.2.6 PA4

There are three variables with salient loadings on this factor. Texts on the positive end have
many objects, more verbal complements, and slightly longer sentences. Two of these charac-
teristics describe predicate valency, namely overt internal arguments of verbal phrases. Texts
fulfilling such criteria are likely to be specific and consistent, possibly following repetitive
syntactic patterns (verb—argument), that might occur in long enumerations. Such repetition
could also explain the poor loading of sentlen.m.

Overall, PA4 seems to represent clarity and thoroughness on its positive end.

5.2.7 PAS8

PA8 concerns position of the predicate. Both of its salient loadings indicate it being further
away from the clause beginning. This is expressed directly by predorder .m, and indirectly by
predsubjdist.m, as Czech is generally an SVO language (Dryer, 2013). Predicate tends to be
further in the clause on the positive side of PA8, and closer to its beginning on the negative
side. The factor is however comparatively weak, with its greatest loading only barely fitting
into the ‘good’ category defined by Comrey and Lee (1992).

5.2.8 PA7

PA7 represents lexical diversity. Averaged entropy has an excellent loading, while regular en-
tropy, which is text-length dependent, a poor one. Texts on the positive end of PA7 are more
lexically diverse, whereas texts on the negative end less.

5.3 Factors and readability

Figure |ﬂ shows how the good and bad documents are distributed in each of the factors.
To verify if the factors do actually influence readability and to what extent, I ran a Kruskal-
Wallis test in the same manner as in Section @.E The results are reported in Table E

10Again, df=1.
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Figure 1: Factor scores for readability classes.

The readability classes have significantly different distributions among PA1, PA5, PA6, and
PA7 with p < 0.0001, and PA3 with p < 0.01. However, effect sizes only show large effect for
PA1 and PA5. It appears that readable legal texts in my data use a more spoken-like register
as opposed to a technical one, and their style is more neutral (less prestigious). Small effects
can be observed among PA6 and PA7: more readable texts tend to use less negation, and are
slightly less lexically diverse. There is also a weak tendency for more readable texts to follow a
simpler composition structure, as demonstrated by the effect on PA3.

This again confirms that the texts deemed as more readable follow the goals of plain lan-
guage movements, steering Czech legal writing away from its distinct style towards a more
common, neutral one.

On the contrary, the data provides no evidence that readability would be influenced by text
length (PA2), by the focus on clarity (PA4), or by the position of predicate within a clause (PA8).
This suggests that readability is not necessarily opposed to ‘legal precision’ in administrative
communication, which was suggested for example by (Assy, 2011).

5.4 Factors and the remaining variables

Figure @ shows how the remaining variables are related to the EFA factors.

ttr is highly correlated with text length (PA2), and mattr with PA7 (lexical diversity), be-
having similarly to entropy and maentropy respectively. This is not surprising as TTR, same
as entropy, are both measures of lexical diversity, and if not corrected, both text-length de-
pendent. hpoint is similarly correlated to text length, as it is text-length dependent as well
(Cvrcek et al., 2020).

Variations in entropy and TTR also behave similarly. The both appear to moderately posi-
tively correlate with composition complexity (PA3), and correlate negatively with lexical diver-
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factor x> p-value 95% € CI g2 95% ¢% ClI

PA1 134.16 <0.0001 0.129 0.178 0.233
PA2 1.55 0.21 0.000 0.002 0.014
PA3 8.53 <0.01 0.001 0.011 0.032
PA5 111.85 <0.0001 0.102 0.149 0.201
PAG6 35.03 <0.0001 0.021 0.047 0.083
PA4 1.97 0.16 0.000 0.003 0.014
PA8 1.73 0.19 0.000 0.002 0.014
PA7 25.67 <0.0001 0.012 0.034 0.065

Table 3: Significance of factors’ effects on class.

sity (PA7). If the two variables are interpreted as measures of (un)uniformity of informational
distribution (the greater its variation, the less uniform the variable is), the pattern highlights
that texts with more complex compositions distribute information less uniformly, while texts
that are more lexically diverse tend to be more uniform in their informational distribution. It
may be that lexically diverse texts tend to use up same amounts of space to encode more infor-
mation. As observed in Section @ though, variations in entropy and TTR do not differentiate
more readable texts from the less readable ones significantly.

Unsurprisingly, variables excluded for low correlations indeed do not correlate strongly
with any of the factors.

The correlation patterns reveal interesting findings about the traditional readability for-
mulas. Of these, ARI, FKGL, GE and SMOG, aim to measure years of education necessary for
successful understanding, behave similarly: they have moderate negative correlations with
register (PA1) and style neutrality (PA5), and slightly weaker, yet still considerable positive
correlations with clarity (PA4), which suggests that they rank more technical, prestigious, and
thorough texts as harder to comprehend.

CLI measures necessary length of education too, but of the 8 factors, it correlates only with
register and lexical diversity. Unlike with the previous four metrics, the correlation with PA1
is positive. The data would thus suggest that CLI considers such texts harder to understand,
that are more lexically diverse and less technical / more spoken-like. While the former is con-
ceptually sound (texts that are more lexically diverse are more prone to include less frequent
words, likely acquired later in life), the latter is surprising.

A possible explanation lies in the discrepancy of average-token-length loading on PA1, dis-
cussed in Section . UDPipe splits up technical labels used in Czech legal texts to refer to
other texts (such as laws) into many short tokens. Given that CLI is derived from average token
length and average sentence length, the short tokens appearing in more technical legal writ-
ing might be the source of confusion here. This finding suggests that using such tokenization,
CLI is impractical when applied to Czech legal writing.

Correlation of FRE with the text’s register (PA1) is negligible. Similar to FKGL and other
though, it correlates with style neutrality (PA5), and slightly less so with clarity. The correla-
tions have opposite signs, which is consistent with FRE operating on a ‘flipped’ scale when
compared for example to FKGL. For FRE, greater values denote more readable texts.

6 Conclusions

The paper investigated, what constructs influence readability of Czech legal writing.
First, a dataset was constructed from a handful of Czech legal writing corpora, and was

12



weakmeaning = 0.25 0.08 -0.1 005 -0.01 -0.06 -0.04 0.13
VERBcompdisty ~ 0.16 0.32 0.05 -0.11 0.07 0.14 -0.14 0.18
VERBcompdistm  -0.18 -0.05 0.02 -0.11 0.04 -0.11 0.12 -0.06

trv -0.14 0.18 | 037 -001 -001 009 0 |-043

w -0.09 O8N 003 016 -014 -018 001 022

smog [=0.52° 0.07 014 | =05 026 038 025 017

rfpass_animsubj 0.05 0.02 -0.01 005 -0.06 -0.18 -0.01 -0.a

relativisticexprs ~ 0.04 -0.01 0 -0.07 012 002 0 018

redundexprs  -0.01  0.04 0.07 -0.13 003 0 002 -0.01

NOUNfracy ~ 0.22 -0.04 0.01 012 -0.13 0.04 -0.13 -0.05

NOUNfracm  0.07 0.5 -0.02 0.07 -008 -025 0 0.3
NEGfracy  -0.09 012 004 0 005 001 -0.04 0.09 correlation

" mawr =018 -001 0 -01 013 -001 -0.03 IS ™

2 ongexprs ~ 0.09  0.02 -0.06 -021 -007 00l 01 0.09 0

©
E hooint -~ 0.02 |G 009 -0.12 016 015 -0.05 -0.01 0.0
GPs 021 -004 -014 011 -0.12 008 -01 -0.11

of [5088] 005 017 508 024 (041 o025 012 g
fe 005 -012 0 | 052 -011 -042 -026 -0.28
gl | -0.44 007 013 [-055 02 047 025 0.6
extrcaseexprs ~ 0.02 0.06 -0.01 -0.12 0.21 0.05 -0.01 0.06
entopyv  —0.05 0.1 | 0.39 007 -0.02 0.02 006  -0.37
doubleADPs  -0.01 0.1  0.05 0.07 -0.09 -0.09 -0.05 0.06
i 05" 008 -0.19 -003 -0.13 -0.11 0.08 0.36
caserepcountv  —-0.04 0.14 0.16 0 -0.07 -0.04 0 0.26
caserepcountm  -0.02 0.09 0.04 -0.19 -0.13 -0.17 0.12 0.25
ai [20.85° 004 018 [ =052 021 044 024 0.14
anaphoricrefs  —0.05 -0.08 0.01 -0.23 -0.11 -0.06 0.13 0.09
abstractNOUNs ~ 0.22  0.06 -0.07 002 -0.01 -0.05 -0.06 0.15
PA1 PA2 PA3 PA5 PAG6 PA4 PAS8 PA7

factors

Figure 2: Pearson’s correlation between the factors and variables not included in EFA.

stratified based on perceived readability of the texts.

To arrive at the constructs, a few dozens of linguistic features identified by various readable
Czech (legal) writing handbooks were automatically measured on the text, and filtered for
those, that actually had a significant effect on Czech legal writing readability.

In total, 8 factors (constructs) were created using exploratory factor analysis. However,
only five of them have been found to have a significant effect on readability: technicality/
spokenness of the register, syntactic complexity, prestigiousness of style, amount of nega-
tion, and lexical diversity. These constructs largely follow adjustments advocated for by plain
language movements, sometimes combining several areas of adjustments into one construct.

Text length, emphasis on clarity and thoroughness, and predicate position within a clause
have been found to have no significant effect. This would suggest that the concept of linguistic
clarity can indeed be thought of as distinct from legal clarity, although one must read such in-
terpretation with caution as readability of the documents has been annotated by plain writing
experts, who may have been more sensitive to trends in readability overall. For a more robust
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conclusion, data with readability ratings from common speakers would need to be collected.

Last, I compared the factors with variables that were not included in the factor analysis.
The findings highlight a troublesome property of traditional readability formulas, which is
their inconsistency in what they measure. They can also be sensitive to systematic measure-
ment errors occurring in very specific conditions, as demonstrated by an insensible positive
correlation between the Coleman-Liau Index and spokenness of the text’s register.

The paper presents a promising methodology to investigate linguistic trends in legal writ-
ing readability. To obtain more conclusive results, future research would need to focus on
obtaining more robust data on Czech legal texts in sufficient quantity.
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Appendix 1: Description of measured variables

abstractNOUNs Semantically weak abstract nouns. See Saménkové and Kubikova (2022,
p. 41).

activity Expresses the degree of action in a text. See Cvrcek et al. (2020).

atl Average token length. Punctuation is excluded from the count, making it effectively the
average word length.

ambig reg Comparative constructions (e.g. X vétsi nez Y ‘X greater than'Y’) that are ambigu-
ous as to which referent fills the Y slot. See Sgall and Panevové (2014, pp. 77-8), Saménkova
and Kubikova (2022, p. 41). Excluded from the analysis, see Appendix 2: Variable handling.

anaphoricrefs Vague anaphoric references. See Samankova and Kubikova (2022, p. 42).

ari Automated readability index. Measures readability in years of education necessary for
successful understanding. See Senter and Smith (1967), and Bendova and Cinkova (2021) for
Czech adaptation.

caserep Effectively the number of sentences. Excluded from the analysis, see
Variable handling.

caserepcount.m Mean number of words in text spans with high density of nouns (and ad-
jectives) in the same case. Punctuation, adpositions, and conjunctions are excluded from the
count. See Sgall and Panevova (2014, pp. 88-90).

caserepcount.v Coefficient of variation among the number of words in text spans with high
density of nouns (and adjectives) in the same case. Punctuation, adpositions, and conjunc-
tions are excluded from the count. See Sgall and Panevova (2014, pp. 88-90).

caserepfrac.m Mean ratio of same case occurrences to the length of a text span with high
density of nouns (and adjectives) in such grammatical case. Punctuation, adpositions, and
conjunctions are excluded from the count. See Sgall and Panevova (2014, pp. 88-90). Excluded
from the analysis, see Appendix 2: Variable handling.

caserepfrac.v Coefficient of variation among ratios of same case occurrences to the length
of a text span with high density of nouns (and adjectives) in such grammatical case. Punc-
tuation, adpositions, and conjunctions are excluded from the count. See Sgall and Panevova
(2014, pp. 88-90). Excluded from the analysis, see Appendix 2: Variable handling.

charcount Number of characters. Excluded from the analysis, see Appendix 2: Variable

handling

clausepred Effectively the number of words. Excluded from the analysis, see
Variable handling.

cli Coleman-Liauindex. Measures readability in years of education necessary for successful
understanding. See Coleman and Liau (1975), and Bendova and Cinkova (2021) for Czech
adaptation.

compoundVERBs Number of compound verbs.
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compoundVERBsdist.m Mean distance between functional tokens of a compound verb
(auxiliaries and clitics) and the lexical component of the verb form. See Samankova and Kubikov4]
(2022, pp. 53-4).

compoundVERBsdist.v Coefficient of variation in distance between functional tokens of
a compound verb (auxiliaries and clitics) and the lexical component of the verb form. See
Samankova and Kubikova (2022, pp. 53-4).

dblcomparison Constructions with a comparison auxiliary modifying a head with a non-
positive degree of comparison. See Sgall and Panevova (2014, p. 67). Excluded from the anal-
ysis, see Appendix 2: Variable handling.

doubleADPs Coordinations where both elements could be headed by a preposition but only
the first is. See Sgall and Panevova (2014, p. 77).

doubleADPdist.m Mean distance between two coordination elements of which the first is
headed by a preposition and the second is not. See Sgall and Panevova (2014, p. 77). Excluded
from the analysis, see Appendix 2: Variable handling.

doubleADPdist.v Coefficient of variation among distances between two coordination el-
ements of which the first is headed by a preposition and the second is not. See Sgall and
Panevova (2014, p. 77). Excluded from the analysis, see Wppendix 2: Variable handling.

entropy Entropy, sometimes understood as a lexical diversity measure. Measured on lem-
mas. See Cvrcek et al. (2020).

entropy.v Coefficient of variation among 100-word-wide-window entropy measurements.

extrcaseexprs Extreme-case expressions, which often violate the maxim of quantity in need-]
lessly confirming what the author is already expected to be 100% sure about. See Saméankové
and Kubikova (2022, p. 42).

fewVERBs Effectively the number of sentences. Excluded from the analysis, see
P: Variable handling.

fkgl Flesch-Kincaid Grade Level index. Measures readability in years of education necessary
for successful understanding. See Kincaid et al. (1975), and Bendova and Cinkova (2021) for
Czech adaptation.

fre Flesch Reading Ease index. Measures the difficulty of reading and comprehending the
test on a scale from 0 to 100, with 100 being the easiest to understand and 0 being the hardest.
See Flesch (1948), and Bendova and Cinkova (2021) for Czech adaptation.

fwordrep Repeating function words. See Sgall and Panevova (2014, p. 88). Excluded from
the analysis, see Appendix 2: Variable handling.

gf Gunning Fog index. Measures readability in years of education necessary for successful
understanding. See Gunning (1952, pp. 36-7).

GPs Garden-path sentences identified by Chromy and Cehdkova (2023).

hapaxes Number of hapaxes. See Cvréek et al. (2020).
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hpoint Frequency of the word that is equal to its rank. See Cvrcek et al. (2020).

incomplCONJ Incomplete multi-token conjunctions. See Sgall and Panevova (2014, p. 85).
Excluded from the analysis, see Appendix 2: Variable handling.

literary Expressions associated with literary style. Sgall and Panevova (2014, pp. 42, 66-9,
79-82).

longexprs Expressions that could be shortened. See Samankova and Kubikova (2022, p. 44),
Svéb (2023, p. 118).

longsents Effectively the number of sentences. Excluded from the analysis, see
Variable handling.

maentropy Moving average entropy: entropy averaged over 100-word wide windows.
mamr Moving average morphological richness. See Cvréek et al. (2020).

manyNEGs Effectively the number of sentences. Excluded from the analysis, see
P: Variable handling.

manyNOMconstr Effectively the number of words. Excluded from the analysis, see @
pendix 2: Variable handling.

mattr Moving average type-token ratio: TTR averaged over 100-word wide windows. See
Cvrcek et al. (2020).

NEGcount.m Mean number of negations in a sentence. See Saméankova and Kubikova (2022 |
pp. 40-1), Svab (2023, p. 33).

NEGcount.v Coefficient of variation among numbers of negations in a sentence. See Samankov
and Kubikova (2022, pp. 40-1), Svab (2023, p. 33).

NEGfrac.m Mean ratio of negated words to allnegatable words in a sentence. See Samankové]
and Kubikova (2022, pp. 40-1), Svéab (2023, p. 33).

NEGfrac.v Coefficient of variation among ratios of negated words to all negatable words in
a sentence. See Samankové and Kubikova (2022, pp. 40-1), Svab (2023, p. 33).

NOUNcount.m Mean number of nouns in a clause. See Sgall and Panevova (2014, p. 41).

NOUNcount.v Coefficient of variation among the number of nouns in a clause. See Sgall
and Panevova (2014, p. 41).

NOUNfrac.m Mean ratio of nouns to clause length in words. See Sgall and Panevova (2014,
p. 41).

NOUNfrac.v Coefficient of variation among ratios of nouns to clause length in words. See
Sgall and Panevova (2014, p. 41).

obj Number of overt objects.

passives Be-passives. See Samankova and Kubikova (2022, pp. 39-40), Svab (2023, p. 27).
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predobjdist.m Mean distance between an object and the predicate (its lexical component
if compound). See Saménkova and Kubikova (2022, pp. 53-4).

predobjdist.v Coefficient of variation in distance between an object and the predicate (its
lexical component if compound). See Samankova and Kubikov4 (2022, pp. 53-4).

predorder.m Mean order of predicate (its finite component if compound) in the clause. See
Samankova and Kubikova (2022, pp. 53-4).

predorder.v Coefficient of variation in the order of predicate (its finite component if com-
pound) in the clause. See Samankova and Kubikova (2022, pp. 53-4).

predsubjdist.m Mean distance between the subject and the predicate (its grammatical com-|
ponent if compound). See Saménkova and Kubikova (2022, pp. 53—4), Svéb (2023, pp. 21-2).

predsubjdist.v Coefficient of variation in distance between the subject and the predicate
(its grammatical component if compound). See Saméankovéa and Kubikova (2022, pp. 53-4),
Svéb (2023, pp. 21-2).

redundexprs Expressions that are not needed to convey the message. See Samankova and
Kubikova (2022, pp. 42-3).

relativisticexprs Relativistic expressions. See Saménkova and Kubikova (2022, p. 42).

rfpass_animsubj Reflexive passives used with animate subjects. See Sgall and Panevova
(2014, pp. 71-2).

sentcount Number of sentences.

sentlen.m Mean sentence length. See Saménkova and Kubikova (2022, p. 51), Svab (2023,
pp. 17-8).

sentlen.v Coefficient of variation in sentence length. See Saméankova and Kubikova (2022,
p. 51), Svab (2023, pp. 17-8).

smog SMOG index. Measures readability in years of education necessary for successful un-
derstanding. See Mc Laughlin (1969). The formula is modified to avoid sampling.

subj Number of overt subjects.

syllabcount Number of syllables. Excluded from the analysis, see Appendix 2: Variable han-|

e O,
s

ttr Type-token ratio, a measure of lexical diversity. Measured on lemmas. See Cvrcek et al.
(2020).

ttr.v  Coefficient of variation among 100-word-wide-window TTR measurements.

verbalNOUNs Number of verbal nouns. See Samankova and Kubikova (2022, pp- 38-9),
Svéb (2023, p. 30).

VERBcomp Number of infinitival verb complements.
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VERBcompdist.m Mean distance between an infinitival verb complement and its govern-
ing verb. While not directly inspired by any of the readability handbooks, it is closely related
to predobjdist in nature.

VERBcompdist.v Coefficient of variation in distance between an infinitival verb comple-
ment and its governing verb.

verbdist Average distance between verbs.

VERBfrac.m Mean ratio of verbs to sentence length in words. See Samankova and Kubikova
(2022, p. 37).

VERBfrac.v Coefficient of variation among verb-to-sentence-length ratios. See Samankova
and Kubikova (2022, p. 37).

weakmeaning Semantically weak words. See Samankova and Kubikové (2022, pp. 37-8, 39),
Sgall and Panevové (2014, p. 86), Svab (2023, p. 32).

wordcount Number of words.

wrongvalency Incorrect case usage with certain valency dependencies. See Sgall and Panevové]
(2014, p. 85). Excluded from the analysis, see Appendix 2: Variable handling.

wrongvnomecase Incorrect case usage in verbonominal predicates. See Sgall and Panevova
(2014, p. 42). Excluded from the analysis, see Appendix 2: Variable handling.
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Appendix 2: Variable handling

wordcount was used for normalizations by the number of words. sentcount was used for
normalizations by the number of sentences.

Some variables were excluded from the analysis for some of 5 general reasons. See their
summarization below. In total, 18 variables were excluded.

code reason

Acc  Therule the variable is derived from captures phenomena related to adherence to a
specific language norm rather than readability. The issue of norms is a complex one,
and the scope of this paper does not allow its adequate description.

NAs Rule-parameter-derived variables with more than 5% values of which being NA.

Set The variable is derived from rule parameters, the values of which needed to be ar-
tificially limited for the rule to function properly, making their informational value
very limited.

TL Variables strongly correlating with text length carrying little additional value.

Unr Variables derived from rules that were found unreliable in evaluation.

variable normalized by exclude
original class name

abstractNOUNs # words —
RuleAbstractNouns

activity — —
activity

atl — —
atl

ambig_reg # words Unr
RuleAmbiguousRegards

anaphoricrefs # words —
RuleAnaphoricReferences

ari — —
ari

caserep # sentences TL
RuleCaseRepetition

caserepcount.m — —
RuleCaseRepetition.max_repetition_count

caserepcount.v — —
RuleCaseRepetition.max_repetition_count.v

caserepfrac.m — Set
RuleCaseRepetition.max_repetition_frac
caserepfrac.v — Set
RuleCaseRepetition.max_repetition_frac.v
charcount — TL
char_count
clausepred # words TL
RulePredAtClauseBeginning
cli — —
cli

(continued)
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(continued)

compoundVERBs
RuleMultiPartVerbs
compoundVERBsdist.m
RuleMultiPartVerbs.max_distance
compoundVERBsdist.v
RuleMultiPartVerbs.max_distance.v
dblcomparison
RuleDoubleComparison
doubleADPs

RuleDoubleAdpos
doubleADPdist.m
RuleDoubleAdpos.max_allowable_distance
doubleADPdist.v
RuleDoubleAdpos.max_allowable_distance.v
entropy

entropy

entropy.v

maentropy.v

extrcaseexprs
RuleConfirmationExpressions
fewVERBs

RuleTooFewVerbs

fkgl

fkgl

fre

fre

fwordrep
RuleFunctionWordRepetition

gt

gf

GPs

RuleGPadjective, RuleGPcoordovs, RuleGPdeverbaddr,

RuleGPpatbenperson, RuleGPpatinstr, RuleGPwordorderd

hapaxes

num_hapax

hpoint

hpoint

incomplCONJ
RuleIncompleteConjunction
literary
RuleLiteraryStyle
longexprs
RuleTooLongExpressions
longsents
RuleLongSentences
maentropy
maentropy

mamr

mamr

manyNEGs
RuleTooManyNegations

RuleGPdeverbsubj,

'The resulting variable is a sum of applications of all the listed rules.
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# words

# words

# words

# words

Acc Unr

NAs

NAs

# sentences TL

# words

# words

# words

# words

# words

# words

# sentences TL

# sentences TL

(continued)



(continued)

manyNOMconstr
RuleTooManyNominalConstructions

mattr

mattr

NEGcount.m
RuleTooManyNegations.max_allowable_negations
NEGcount.v
RuleTooManyNegations.max_allowable_negations.v
NEGfrac.m
RuleTooManyNegations.max_negation_frac
NEGfrac.v
RuleTooManyNegations.max_negation_frac.v
NOUNcount.m

RuleTooManyNominalConstructions.max_allowable_nouns

NOUNcount.v

RuleTooManyNominalConstructions.max_allowable_nouns.v

NOUNfrac.m
RuleTooManyNominalConstructions.max_noun_frac

NOUNfrac.v
RuleTooManyNominalConstructions.max_noun_frac.v

obj
RulePredObjDistance

passives
RulePassive

predobjdist.m
RulePredObjDistance.max_distance

predobjdist.v
RulePredObjDistance.max_distance.v

predorder.m
RulePredAtClauseBeginning.max_order

predorder.v
RulePredAtClauseBeginning.max_order.v

predsubjdist.m
RulePredSubjDistance.max_distance

predsubjdist.v
RulePredSubjDistance.max_distance.v

redundexprs
RuleRedundantExpressions

relativisticexprs
RuleRelativisticExpressions
rfpass_animsubj
RuleReflexivePassWithAnimSubj

sentcount
sent_count

sentlen.m
RuleLongSentences.max_length

sentlen.v
RuleLongSentences.max_length.v

smog
smog
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# sentences —

# words —

# words —_
# words —_

# words —_
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(continued)

subj

RulePredSubjDistance
syllabcount

syllab_count

ttr

ttr

ttr.v

mattr.v

verbalNOUNs

RuleVerbalNouns

VERBcomp

RuleInfVerbDistance
VERBcompdist.m
RuleInfVerbDistance.max_distance
VERBcompdist.v
RuleInfVerbDistance.max_distance.v
verbdist

verb_dist

VERBfrac.m
RuleTooFewVerbs.min_verb_frac
VERBfrac.v
RuleTooFewVerbs.min_verb_frac.v
weakmeaning
RuleWeakMeaningWords
wordcount

word_count

wrongvalency
RuleWrongValencyCase

wrongvnomcase
RuleWrongVerbonominalCase
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Appendix 3: Variables and their effect on readability

2

variable y p-value

caserepcount.m 3.15 0.08
doubleADPs 1.06 0.3

entropy.v 1.94 0.16

GPs 3.12 0.08

longexprs 0.51 0.47

NEGfrac.v 3.83 0.05

NOUNfracm 0.58 0.45

rfpass_animsubj 0.41 0.52

ttr  3.55 0.06

ttr.v 0.02 0.88

VERBcompdist.v 3.09 0.08

weakmeaning 1.5 0.22

Table 4: Variables with no significant effect on Czech legal writing readability.
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variable x? p-value 95%¢e? CI €2 95% €2 CI sign
activity 206.77 <.0001 0.221 0.275 0.33 +
verbdist 204.99 <.0001 0.215 0.273 0.334 -
sentlen.m 204.51 <.0001 0.218 0.272 0.337 -
ari  203.72 <.0001 0.212 0.271 0.325 -
gf 19492 <.0001 0.208 0.259 0.316 -
smog 189.85 <.0001 0.197 0.252 0.31 -
NOUNcount.m 185.28 <.0001 0.194 0.246 0.306 -
VERBfrac.m 179.07 <.0001 0.183 0.238 0.299 +
fkgl 173.32 <.0001 0.182 0.23  0.291 -
predorderm 153.18 <.0001 0.156 0.204 0.262 -
mamr 148.98 <.0001 0.149 0.198 0.253 +
passives 117.85 <.0001 0.109 0.157 0.21 -
predorder.v 115.02 <.0001 0.109 0.153 0.209 -
literary 113.8 <.0001 0.106 0.151 0.202 -
atl 107.44 <.0001 0.1 0.143 0.195 +
predsubjdistm 106.71 <.0001 0.098 0.142 0.19 -
compoundVERBs 99.64 <.0001 0.087 0.133 0.181 +
NOUNcount.v 94.73  <.0001 0.085 0.126 0.175 -
predsubjdist.v  83.63 <.0001 0.072 0.111 0.164 -
subj 81.05 <.0001 0.068 0.108 0.156 +
maentropy 79.73 <.0001 0.065 0.106 0.152 -
predobjdistm 77.92  <.0001 0.066 0.104 0.152 -
VERBcomp 68.36 <.0001 0.056 0.091 0.131 +
mattr 67.92 <.0001 0.055 0.09 0.137 -
NEGcount.m 60.93 <.0001 0.046 0.081 0.122 -
fre 574 <.0001 0.042 0.076 0.113 +
predobjdist.v 55.67  <.0001 0.04 0.074 0.115 -
compoundVERBsdist.m 50.69  <.0001 0.039 0.067 0.11 -
compoundVERBsdist.v 48.55  <.0001 0.035 0.065 0.104 -
cli 46.65 <.0001 0.033 0.062 0.098 +
NEGfracm 42.93 <.0001 0.031 0.057 0.094 +
entropy 42.37 <.0001 0.03 0.056 0.095 -
NEGcount.v 3545 <.0001 0.024 0.047 0.08 -
VERBfrac.v 28.79 <.0001 0.016 0.038 0.072 -
NOUNfrac.v 27.08 <.0001 0.015 0.036 0.069 +
sentcount 24.95 <.0001 0.012 0.033 0.064 +
relativisticexprs 18.41  <.0001 0.008 0.024 0.049 -
sentlen.v 15.75 <.0001 0.005 0.021 0.049 +
wordcount 13.99 <.001 0.004 0.019 0.044 -
verbaNOUNs 12.75 <.001 0.003 0.017 0.041 +
caserepcount.v. 1094 <.001 0.002 0.015 0.038 -
obj 10.78 <.01 0.003 0.014 0.036 -
redundexprs 10.36 <.01 0.004 0.014 0.028 -
extrcaseexprs 10.29 <.01 0.003 0.014 0.034 -
hapaxes 8.53 <.01 0.001 0.011 0.032 +
hpoint 8.12 <.01 0.001 0.011 0.028 -
abstractNOUNs  7.44 <.01 0.001 0.01 0.028 +
anaphoricrefs 6.67 <.01 0 0.009 0.029 +
VERBcompdist.m 5.67 <.05 0 0.008 0.025 -

Table 5: Variables with significant effect on Czech legal writing readability.



Appendix 4: FA model
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Factor Analysis with confidence intervals using method = fa(r

nfactors = 8, n.iter

fm = "pa", oblique.scores = TRUE)

100, rotate

Factor Analysis using method =
Call: fa(r = data_scaled, nfactors = 8, n.iter
= "pa", oblique.scores = TRUE)

Standardized loadings (pattern matrix) based upon correlation matrix

scores = "tenBerge", fm
PA1
sentlen.m -0.62 -0
sentcount 0.15 0
atl 0.70 0
activity 0.66 -0
VERBfrac.m 0.80 -0
wordcount -0.15 0
entropy 0.03 0
sentlen.v 0.00 -0
predsubjdist.m -0.08 -0
compoundVERBs 0.99 -0
passives 0.03 -0
predobjdist.m 0.08 -0
literary 0.00 -0
verbdist -0.74 O
maentropy -0.19 -0
predorder.m -0.45 -0
hapaxes 0.10 -0
VERBcomp 0.56 0
NOUNcount.v -0.33 -0
subj 0.69 0
NOUNcount .m -0.84 0
predobjdist.v 0.05 0
NEGcount.m 0.04 -0
compoundVERBsdist.m 0.13 -0
VERBfrac.v -0.55 -0
NEGcount.v 0.21 O
compoundVERBsdist.v -0.07 O
predsubjdist.v -0.14 0
mamr 0.84 -0
obj 0.08 -0
predorder.v -0.05 -0
verbalNOUNs 0.23 0
NEGfrac.m -0.03 -0
com
sentlen.m 2.2
sentcount 1.3
atl 1.5
activity 2.4
VERBfrac.m 1.6
wordcount 1.1
entropy 1.7
sentlen.v 1.4
predsubjdist.m 1.6
compoundVERBs 1.6
passives 1.4
predobjdist.m 1.6
literary 2.0
verbdist 1.6
maentropy 1.2

PA2
.02
.96
.00
.01
.06
.95
.72
.01
.04
.15
.09
.12
.04
.00
.07
.07
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.04
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.25
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.60
.07
.00
.15
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.07
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.14
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.51
.06
.71
.15
.01
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.06
.06
.52
.02
.03

data_scaled,

= "promax", scores = "tenBerge",

PAS
.28
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.06
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.60
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.03
.06
A1
.06
.17
.16
.10
.17
.00
.09

PA7
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predorder.m

hapaxes

VERBcomp
NOUNcount.v

subj

NOUNcount.m
predobjdist.v
NEGcount.m
compoundVERBsdist.m
VERBfrac.v
NEGcount.v
compoundVERBsdist.v

B WRr PPN, R, R, RPRERNODNDRN
O P> O, NP P, WOWEREL, WNPOWWD

predsubjdist.v
mamr
obj
predorder.v
verbalNOUNs
NEGfrac.m
PA1 PA2 PA3 PA5 PA6 PA4 PA8 P

SS loadings 6.71 3.10 2.53 2.08 1.74 1.56 1.29 1
Proportion Var 0.20 0.09 0.08 0.06 0.05 0.05 0.04 O
Cumulative Var 0.20 0.30 0.37 0.44 0.49 0.54 0.58 0O
Proportion Explained 0.33 0.15 0.13 0.10 0.09 0.08 0.06 0O
Cumulative Proportion 0.33 0.49 0.61 0.71 0.80 0.88 0.94 1
With factor correlations of

PA1 PA2 PA3 PA5 PA6 PA4 PA8 PA7
PA1 1.00 0.11 -0.56 0.38 -0.37 -0.18 -0.36 -0.17
PA2 0.11 1.00 0.17 -0.26 0.27 0.25 0.01 0.18
PA3 -0.56 0.17 1.00 -0.33 0.30 0.32 0.24 0.11
PA5 0.38 -0.26 -0.33 1.00 -0.34 -0.23 -0.38 -0.17
PA6 -0.37 0.27 0.30 -0.34 1.00 0.32 0.11 0.07
PA4 -0.18 0.25 0.32 -0.23 0.32 1.00 0.00 0.08
PA8 -0.36 0.01 0.24 -0.38 0.11 0.00 1.00 -0.10
PA7 -0.17 0.18 0.11 -0.17 0.07 0.08 -0.10 1.00
Mean item complexity = 1.7
Test of the hypothesis that 8 factors are sufficient.

df null model = 528 with the objective function = 24.21 with Chi Square = 17922.49

df of the model are 292 and the objective function was 2

The root mean square of the residuals (RMSR) is 0.03
The df corrected root mean square of the residuals is 0.03

The harmonic n.obs is 753 with the empirical chi square 5
The total n.obs was 753 with Likelihood Chi Square = 215

Tucker Lewis Index of factoring reliability = 0.805
RMSEA index = 0.092 and the 90 % confidence intervals are

BIC = 223.3
Fit based upon off diagonal values = 0.99
Measures of factor score adequacy
PA1 PA2
Correlation of (regression) scores with factors 0.98 0.98
Multiple R square of scores with factors 0.96 0.96
Minimum correlation of possible factor scores 0.92 0.92
PA8 PA7
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.94

14.88 with prob <

7.52 with prob < 2.7e-281

0.089 0.096

PA3 PA5 PA6 PA4
0.92 0.94 0.98 0.94
0.85 0.89 0.96 0.89
0.70 0.77 0.91 0.78



##
#Hit
#i#t
#it
##
##
##t
#i#
#i#t
##
##
#it
#it
#it
##
##
##
#Hit
#it
#it
##
##
##t
#it
#i#t
##
##
##t
#Hit
#i#t
##
##
##
#it
#i#t
#i#t
##
##
#t
#it
#i#t
##
##
##t
#it
#it
##
##
##
##t
#it
#i#t
##
##
#i#t
#it
#it
##
##

Correlation of (regression) scores with factors

Minimum correlation of possible factor scores

0.87
0.75
0.50

Coefficients and bootstrapped confidence intervals
PA1 upper

-0.62
0.15
0.70
0.66
0.80

-0.15
0.03
0.00

-0.08
0.99
0.03
0.08
0.00

-0.74

-0.19

-0.45
0.10
0.56

-0.33
0.69

-0.84
0.05
0.04
0.13

-0.55
0.21

-0.07

-0.14
0.84
0.08

-0.05
0.23

-0.03

upper

-0.21
0.36

0.12

0.56

0.44

0.06

0.03

0.36

0.23

-0.20

-0.64
0.11

-0.23

-0.01

.01
.12

.23

-0.
0.

O O OOk O OO

38
22
.84
.95
.14
.08
.08
.07
.08
.41
11
.19
.12
AT
.05
.24
.16
.79
.18
.87
.51
.18
.08
.27
.31
.33
.03
.01
.12
.14
.06
.33
.08
low
.03
.12
.16
.04
.06
.01
.07
.06
.14
.02
.08
17
.08
11
.06
.15
.06
.22

Multiple R square of scores with factors
low
sentlen.m -0.85
sentcount 0.08
atl 0.45
activity 0.42
VERBfrac.m 0.50
wordcount -0.20
entropy -0.04
sentlen.v -0.09
predsubjdist.m -0.38
compoundVERBs 0.61
passives -0.04
predobjdist.m -0.05
literary -0.11
verbdist -1.08
maentropy -0.43
predorder.m -0.85
hapaxes -0.01
VERBcomp 0.35
NOUNcount.v -0.43
subj 0.47
NOUNcount.m -1.23
predobjdist.v -0.11
NEGcount.m -0.05
compoundVERBsdist.m 0.02
VERBfrac.v -0.78
NEGcount.v 0.12
compoundVERBsdist.v -0.19
predsubjdist.v -0.37
mamr 0.50
obj 0.02
predorder.v -0.21
verbalNOUNs 0.11
NEGfrac.m -0.18
PA5
sentlen.m -0.28
sentcount 0.32
atl 0.06
activity 0.47
VERBfrac.m 0.35
wordcount 0.01
entropy -0.02
sentlen.v 0.28
predsubjdist.m 0.12
compoundVERBs -0.31
passives -0.79
predobjdist.m 0.01
literary -0.34
verbdist -0.12
maentropy -0.03
predorder.m 0.06
hapaxes 0.07
VERBcomp 0.15
NOUNcount.v -0.08

0
0
0.12
0
0

.08

.14

low
.06
.92
.05
.05
.09
.91
.68
.07
.09
.20
.15
.18
.11
.03
.10
.11
.87
.03
.11
.07
.00
.05
.09
.09
.09
.03
.16
.04
.11
.07
.08
.04
.07
PA6
.00
.07
.05
.00
.02
.02
.10
.01
.04
.07
.15
.05
.15
.06
.12
.04
.01
.15
.05
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PA2 upper

-0.02
0.96
0.00

-0.01

-0.06
0.95
0.72

-0.01

-0.04

-0.15

-0.09

-0.12

-0.04
0.00

-0.07

-0.07

-0.83
0.02

-0.04
0.12
0.05
0.14

-0.05

-0.02

-0.03
0.09
0.23
0.10

-0.07

-0.03

-0.02
0.05

-0.02

upper

.05

.04

.04

.04

.03

.06

.15

.08

.05

.14

.23

.03

.25

.02

.18
0.05
0.06

-0.08
0.07

|
o O

O O OO OO0 OO OoOOo

|
o O

0.00
1.01
0.07
0.02
-0.01
0.98
0.76
0.05
0.03
-0.09
-0.04
-0.06
0.03
0.02
-0.01
-0.01
-0.77
.08
.03
.17
.09
.24
.00
.06
.04
.14
.31
.17
.01
.02
.05
.12
.03
low
0.26
-0.23
-0.26
0.22
0.04
-0.04
-0.09
-0.24
-0.07
-0.27
-0.36
-0.15
0.06
-0.35
-0.06
0.05
-0.16
0.37
-0.07

O OO OO OO OO oo

|
o

O O O O

o O O
D 00 ©
o N

[

low
-0.08
0.00
-0.10
0.04
0.13
-0.03
0.01
0.57
0.16
0.19
-0.10
0.42
-0.04
-0.04
-0.23
-0.02
0.01
-0.07
0.28
-0.22
-0.06
0.39
-0.11
0.55
0.04
-0.03
0.14
0.24
-0.13
-0.12
0.35
-0.12
-0.12
PA4
0.37
-0.16
-0.13
0.31
0.10
0.00
-0.04
-0.15
0.06
-0.18
-0.25
-0.08
0.14
-0.25
-0.01
0.19
-0.10
0.54
0.01

up

PA3 upper

.03
.03
.02
.10
.20
.00
.07
.73
.25
.30
.03
.60
.07
.00
.15
.06
.07
.01
.43
.14
.01
.51
.06
.71
.15
.01
.28
.38
.06
.06
.52
.02
.03
per
.50
.11
.04
.43
.17
.03
.00
.07
.20
.11
.16
.01
.23
.18
.04
.31
.03
.75
.10

0.

O O OO OO0 OO OO oo

|
O O O O O

-0.
0.
0.

|
o

O OO O OO0 OoOoOOo

05
.06
.07
.15
.25
.04
.11
.94
.39
.40
.04
.81
.16
.06
.10
.18
.12
.06
.56
08
09
65
.01
.88
.26
.07
.44
.53
.02
.00
.72
.08
.05
low
.18
.22
.67
.32
.56
.13
.80
.13
.03
.67
.19
.09
.17
.08
.89
.06
.42
.26
.42

low
-0.33
0.24
-0.08
0.38
0.26
-0.02
-0.07
0.19
-0.05
-0.39
-0.88
-0.15
-0.41
-0.28
-0.14
-0.13
0.00
0.06
-0.15
-0.14
-0.15
-0.19
-0.03
-0.22
0.13
-0.10
-0.30
-0.14
-0.08
-0.05
-0.17
-0.23
0.45
PAS8
0.15
0.00
0.10
-0.09
-0.12
-0.05
-0.12
0.05
0.55
-0.14
-0.06
0.29
-0.05
0.26
-0.01
0.51
0.01
-0.01
-0.22



0.16 -0.08 -0.02 0.05 -0.10 0.13

0.02 0.11
-0.08 -0.02 -0.26 -0.17 -0.09
-0.07 0.03 -0.02 0.07 0.15

0.08 0.13 0.76
## compoundVERBsdist.m -0.14 -0.03 -0.15 -0.08 -0.01 -0.11 -0.04 0.04 -0.27 -0.03

-0.04 0.01

## subj

-0.19 -0.10 -0.03 -0.15 0.14
-0.05 0.04 0.15 -0.20 0.07

## NOUNcount.m

## predobjdist.v
## NEGcount.m

1.23 0.03 0.08 0.15 -0.31 0.03

1.00

0.23 0.36 -0.13 -0.04 0.07 -0.35 -0.21 -0.12 -0.39 -0.06

## VERBfrac.v

-0.03 0.05 0.60 0.75 0.98 -0.04 0.02 0.09 -0.57 -0.11

## compoundVERBsdist.v -0.20 -0.09 -0.04 0.04 0.12 -0.09 0.00 0.10 -0.13 0.06

## NEGcount.v

0.10 0.18 0.03 0.13 0.24 -0.26 0.17

-0.03 0.08 0.01

## predsubjdist.v

## mamr
## obj

0.05 -0.05 0.02 0.09 -0.10 0.16
0.00 0.05 0.03 0.08 0.16 0.60 0.83

0.02 0.06 -0.08 0.01
-0.05 0.04 -0.01

1.14 -0.09 0.10

0.07 0.14 0.08 0.16 0.27 -0.13 0.17

## predorder.v

-0.35 -0.18 -0.06 -0.29 0.00
-0.32 -0.21 -0.11 -0.17 0.09

-0.03 -0.27 -0.14 -0.02
0.60 0.70 0.19 0.29 0.39

-0.12

## verbalNOUNs

## NEGfrac.m

##

PA7 upper
0.74 -0.07 -0.02 0.06

low

upper

## sentlen.m
## sentcount

## atl

0.05

0.47 0.13 0.30 0.44

0.08 -0.11 -0.01
0.07 -0.24 -0.09 0.03

## activity

0.14 -0.16 -0.05 0.05

0.01 -0.04 0.01

## VERBfrac.m

0.08

## wordcount
## entropy

0.32 -0.03 0.39 0.99

-0.13 -0.02 0.08

1.43 -0.47 -0.04 0.27
0.18 -0.16 -0.04 0.07

0.32

## sentlen.v

## predsubjdist.m
## compoundVERBs

## passives

-0.20 -0.09 0.03

0.99 -0.256 0.00 0.18

0.12

## predobjdist.m

## literary
## verbdist

0.09 -0.07 0.06 0.25

0.83 -0.20 -0.04 0.06

.62

1

0.22 0.82
1.24 -0.25 0.07 0.23

0.27 0.04 0.29 0.60

0.51

## maentropy

## predorder.m
## hapaxes
## VERBcomp

0.15 -0.04 0.04 0.13

-0.19 -0.03 0.26
-0.49 -0.14 0.06

0.58 -0.04 0.07 0.19

0.06
0.26

## NOUNcount.v

## subj

## NOUNcount.m

0.42 -0.10 0.02 0.12

## predobjdist.v
## NEGcount.m

0.09 0.17

0.28 0.01
## compoundVERBsdist.m 0.38 -0.30 -0.14 -0.02

-0.12 0.06 0.34
-0.04 0.07 0.24

0.29
## compoundVERBsdist.v 0.34 -0.15 -0.03 0.07

0.20

## VERBfrac.v

## NEGcount.v

0.75 -0.18 0.03 0.16

## predsubjdist.v

## mamr
## obj

0.27 -0.70 -0.17 0.17

0.41 -0.08 -0.02 0.05

-0.06 0.08 0.18
0.17 -0.10 0.04 0.16

0.33 -0.45 -0.09 0.17

0.55

## predorder.v

## verbalNOUNs
## NEGfrac.m

##

Interfactor correlations and bootstrapped confidence intervals

##t

lower estimate upper

#it

0.1108 0.36
-0.5622 -0.05

## PA1-PA2 -0.208

## PA1-PA3 -0.912

0.3830 0.26
-0.3665 0.10

## PA1-PA5 -0.826
## PA1-PA6 -0.707
## PA1-PA4 -0.585

-0.1818 0.10

0.24

-0.3611
-0.1660 0.13

## PA1-PA8 -0.646
## PA1-PA7 -0.446
## PA2-PA3 -0.043

0.1702 0.36
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##
#Hit
#i#t
#it
##
##
##t
#i#
#i#t
##
##
#it
#it
#it
##
##
##
#Hit
#it
#it

PA2-PAS
PA2-PA6
PA2-PA4
PA2-PA8
PA2-PA7
PA3-PA5
PA3-PA6
PA3-PA4
PA3-PA8
PA3-PA7
PA5-PA6
PA5-PA4
PA5-PA8
PAS-PA7
PA6-PA4
PA6-PA8
PA6-PAT
PA4-PA8
PA4-PAT
PA8-PA7

.225
.161
-0.
.209
.149
.262
.169
-0.
.214
.244
.374
-0.
-0.
-0.
-0.
.2561
.267
.249
.213
.309

166

122

345
266
249
188

.2586
.2683
.2463
.0064
.1785
.3255
.3000
.3241
.2427
.1085
.3378
.2304
.3838
.1659
.3221
L1114
.0710
.0029
.0752
.1047

[eeoleolNolNolNeololNolNeoNoNolNoNoNoNoNoNoNeNeoNe]

.56
.49
.49
.43
.33
.70
.68
.62
.63
.44
.70
.62
.51
.37
.50
.47
.33
.44
.28
.34
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