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Chapter 4: Linguistic factors determining 
mutual intelligibility in the Slavic language 
area12

Abstract:	In	this	chapter,	we	tried	to	model	intelligibility	among	six	Slavic	languages	using	linguistic	
predictors	–	lexical,	orthographic,	phonological,	morphological	and	syntactic	distances	between	the	
languages.	Intelligibility	is	measured	as	the	number	of	correct	answers	on	the	written	or	the	spoken	
cloze	test.	Extra-linguistic	factors	such	as	language	exposure	probably	do	not	play	too	big	of	a	role	in	
the	intelligibility	among	Slavic	languages,	since	none	of	the	six	language	of	our	study	are	commonly	
taught	at	schools	and	in	most	cases,	the	participants	are	not	likely	to	have	come	into	contact	with	
them	in	their	free	time.	We	found	that	linguistic	factors	can	predict	75%	of	the	variance	in	intelligibility	
of	the	written	and	80%	of	the	variance	of	the	spoken	language.	

1. INTRODUCTION

If two interlocutors communicate by speaking languages belonging to the same language family, 
e.g. Czech and Polish, the odds are they will be able to understand one another to some extent. 
According to Gooskens (2007b) the main factors influencing mutual intelligibility between closely 
related languages are: 

1. The listener’s attitude towards the language (the more positive one is to the interlocutor’s 
language, the more likely one is to make an effort to understand that language); 

2. The listener’s level of exposure to the language (having encountered a particular language 
before facilitates understanding) 

3. Linguistic distance to the listener’s language (the more distant two languages are in terms of 
their lexicon, phonology or syntax, the greater the problems in understanding). 

The relationship between attitudes and intelligibility has been particularly difficult to prove 
(Gooskens, 2006; Gooskens & van Bezooijen, 2006). On the other hand, the relationship between 

12	 	This	chapter	is	to	be	submitted	to	Journal	of	Slavic	Linguistics	as	Golubović	and	Gooskens.	Linguistic	
factors	determining	mutual	intelligibility	in	the	Slavic	language	area
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linguistic distance and the level of mutual intelligibility is straightforwardly inverse (van Bezooijen 
& Gooskens, 2005; Gooskens, 2007b).

The focus of most studies looking into the relationship between linguistic distances and intelligibil-
ity has been on lexical and phonetic and/or orthographic distances. Van Bezooijen and Gooskens 
(2005) tested the intelligibility of both written and spoken Frisian and Afrikaans for native speakers 
of Dutch by means of a cloze test and a word translation task. They tried to explain the intelligi-
bility results through lexical distances, presented as a percentage of non-cognates (words in two 
languages with a common root) and orthographic and phonetic distances, calculated by means of 
the Levenshtein algorithm as predictors (see Chapter 2, §4.2 for details on the algorithm). Their 
results showed that Dutch and Afrikaans share a larger number of cognates compared to Dutch and 
Frisian and that those cognates have a smaller phonetic distance, i.e. they are more recognizable, 
which might be the reason why Dutch participants were generally more successful in decoding 
Afrikaans than Frisian.

Gooskens, Heeringa, and Beijering (2008) tested the intelligibility of 18 Nordic varieties with 
native speakers of Danish as participants and used phonetic and lexical distances as predictors 
of intelligibility levels. Phonetic distances measured by the Levenshtein algorithm were a better 
predictor of mutual intelligibility than lexical distances (r = −.860, p < .01). 

Kürschner, Gooskens, and van Bezooijen (2008) tested the intelligibility of Swedish words for Danish 
participants and looked at a number of variables which could potentially influence intelligibility: 
word length, number of syllables, foreign sounds, neighborhood density, word frequency etc. The 
greatest negative correlation was found between phonetic distances and intelligibility. 

Tang and van Heuven (2009) used the lexical similarity index (LSI), published earlier by Cheng 
(1997), which is a percentage of non-cognates between language pairs and a phonological cor-
respondence index computed earlier by Cheng (1997), a measurement comparable to phonetic 
distances calculated using the Levenshtein algorithm13, to predict the subjective (opinion) intelligi-
bility scores and functional intelligibility scores between 15 Chinese dialects. In both cases, the two 
predictors together could account for at least 80% of the variance in intelligibility scores. Lexical 
distance was generally a better predictor of intelligibility than phonetic distance. 

13	 		Even	though	the	basic	reasoning	might	be	similar,	Cheng’s	measure	is	in	fact	asymmetric,	and	based	
on the complexity of the rule system needed to convert cognates from A to B. 
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Tang and van Heuven (2015) expanded their set of predictors by adding proximity measures based 
on shared phonemes and tones in the sound inventories of the same 15 Chinese dialects as well 
as objective similarity measures of phonological correspondence. Once again they found that the 
best predictor of mutual intelligibility between a pair of dialects was the percentage of cognates 
shared between them (r2 = .548). A combination of predictors in this model together could account 
for 87% of the variance in the intelligibility scores.

Figure 4.1: The	proposed	model	of	mutual	intelligibility.	The	factors	the	present	study	focuses	on	are	shown	in	blue.

All the aforementioned studies primarily looked at phonology and lexicon and have not considered 
morphology and syntax. Of course, for a language family such as Sinitic, such an addition would not 
make much sense, since Sinitic dialects differ very little in syntax, and have no morphology (every 
syllable is a morpheme, every morpheme is a word). But in a morphologically rich language family 
such as Slavic, morphological and syntactic distances are bound to play a role in mutual intelligi-
bility. The aim of the present study is to investigate the relationship between linguistic distances 
(lexical, phonological, orthographic, morphological and syntactic) on one hand and the level of 
written and spoken intelligibility between six Slavic languages on the other. The Slavic languages 
we focused on were Croatian, Slovene, Bulgarian, Czech, Slovak and Polish.
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This study is a part of a larger project called MICReLa (short for Mutual Intelligibility of Closely 
Related Languages), dealing with mutual intelligibility in the Germanic, Romance and Slavic 
languages areas. In all three language areas, the predictive model of mutual intelligibility includes 
linguistic factors (linguistic distances) and extra-linguistic factors (language exposure and language 
attitudes). An overview of the model is found in Figure 4.1.

Since linguistic factors have been shown to be better predictors of mutual intelligibility than ex-
tra-linguistic factors, we decided to focus on linguistic factors only and see how good the statistical 
model which includes only those predictors would be. The relationship between language attitudes 
and intelligibility turned out to be difficult to prove since some studies (van Bezooijen & Gooskens, 
2007; Schüppert & Gooskens, 2011; Gooskens & Hilton, 2013) did not find any correlation between 
language attitudes and intelligibility, while others (Gooskens & van Bezooijen, 2006; Schüppert, 
Hilton, & Gooskens, 2015) found a positive correlation. But even then, the correlation could only 
account for a small portion of the total variance (e.g. 3.6% in Schüppert, Hilton, & Gooskens, 2015), 
which lead us to conclude that language attitudes would probably not be a major contributing 
factor to a model of intelligibility.

As for language exposure, it seems safe to assume that the more a person is exposed to a language, 
the better they will be at understanding it. Schüppert and Gooskens (2012) showed that a well-es-
tablished asymmetric intelligibility in Swedish and Danish, where Danish speakers understand 
Swedish better than vice versa does not hold in children, possibly because they lack asymmetric 
language exposure, asymmetric language attitudes or both. Even if language exposure is an impor-
tant predictor of intelligibility, it might not play a role in the Slavic language area, simply because 
there is hardly any exposure to begin with. Czech, Slovak, Polish, Croatian, Slovene and Bulgarian 
are not commonly taught in schools, they do not have a great cultural influence in the form of 
books, movies or music in the same way English or Spanish do, therefore the only exposure that 
can reasonably be expected is the one from border areas. Czech and Slovak are the only exception 
in the sense that their speakers are exposed to each other’s languages, but this particular languages 
pair is also characterized by a high degree of linguistic similarity, which leads us to conclude that 
linguistic factors alone might still predict their high level of intelligibility.

Our first research questions is: how well can linguistic factors alone predict intelligibility? The hy-
pothesis is that a statistical model which only includes linguistic factors will account for a significant 
portion of the variance in intelligibility. The second research question we pose is: which linguistic 
factors can best predict the level of mutual intelligibility? On the basis of previous research into 
factors influencing mutual intelligibility, we expect that phonological and lexical distances will be 
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particularly important predictors, but in the present study we also expect a significant influence of 
morphological and/or syntactic distances. So far morphology and syntax have not been observed 
separately, and we believe that they do play an important role in intelligibility of Slavic languages.

2. METHOD

2.1. Measuring intelligibility

2.1.1. Testing material

There are many different methods to test mutual intelligibility of closely related languages, many 
of which are described in Gooskens (2013). We opted for a variant of the cloze test, where a certain 
number of words is omitted from a text and replaced by a gap. This gap is normally just a dash in 
the written version of the test and a beep of uniform length in the spoken version. The participants’ 
task is to put the words back into the right “gaps”. Filling in words in a printed frame as a means 
of testing intelligibility was used by Scharpff and van Heuven (1988), van Heuven and Scharpff 
(1991), Nooteboom,  Scharpff, and van Heuven (1990) and Scharpff (1994). The original version of 
the close procedure was a written test with gaps at regular intervals (in terms of number of words, 
typically every 5th word) with no alternatives printed. These techniques can be used to determine/
estimate (i) the relative proficiency of the reader and (ii) the redundancy of the text (cloze entropy 
was a predictor of ease of processing). The cloze test in the similar form as the one in the present 
study has been employed in Gooskens and van Bezooijen (2006). To our knowledge, the spoken 
version of the cloze test in precisely this form has not been used in intelligibility research before.

The four texts used as the cloze test material have been adapted from practice tests for B1 level 
of English, based on the Common European framework of reference for languages (Council of 
Europe, 2001). The texts were translated from English into Czech, Slovak, Polish, Croatian, Slovene 
and Bulgarian. For the spoken version of the task, the recordings were made by four female native 
speakers of the six test languages. Both the written and the spoken version of the task contained 
12 gaps per text, created by omitting four nouns, four verbs and four adjectives from each text. The 
procedure of creating, editing and recording the testing material is fully described in Chapter 3, §4.1. 

2.1.2. Participants

The participants were native speakers of Croatian, Slovene, Bulgarian, Czech, Slovak and Polish 
aged between 18 and 30, who do not speak any other language apart from their native language at 
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home and who have never learned the language they were tested in. We urge the reader to keep in 
mind that the analysis in this chapter deals with the distance measurements described in Chapter 
2 and the intelligibility data which was the focus of Chapter 3. Since we are focusing on the in-
telligibility as measured by cloze tests, the following description refers only to those participants 
who were randomly assigned that task.

A total of 1,761 participants took part in the experiment, 938 did the written cloze test and 823 
did the spoken cloze test. Their mean age was 23 years and more than 80% of participants have 
had some higher education. An overview of the number of participants per native language-test 
language combination, together with their mean age and a breakdown by gender is presented in 
Appendix G.

For each type of task, there were 30 unique native language-test language combinations (the par-
ticipants did not do the task in their native language). There were at least 12 participants for each 
combination (for most of them the number is higher than 20) and across all conditions, roughly 
two thirds of the sample was female and one third was male. 

2.1.3. Procedure

The entire experiment has been conducted through an online application (www.micrela.nl/app). After 
completing the questionnaire about basic demographic information, the amount of exposure to 
other Slavic languages and language attitudes to them, the participants were randomly assigned a 
test language either in the written or in the spoken mode. In the written cloze test, the participants 
could see the text in front of them at all times and had 10 minutes to place all the words in the 
correct gaps by dragging and dropping them with their cursor. The target words were translated 
into the native language of the participants and they could see the translations by rolling over each 
word with their cursor. It was pointed out to the participants that if they realized they had placed a 
word in the wrong gap, they could simply replace it with another one as many times as they wanted.

In the spoken version of the test, the participants would hear one sentence or two short sentences 
at the time, then see the words on the screen. Their task would be to click on the word that they 
thought best replaced the beep. Each speech fragment was repeated twice, since this conceivably 
mimics a real-life situation where it is quite common to ask for repetition, but generally not more 
than once. When a word was chosen, it would be shown as greyed out after the next sentence, to 
help the participants keep track of their choices. But if they realized they wanted to use an already 
selected word for another gap, they could reselect an earlier (greyed-out) word.
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2.1.4. Intelligibility scores

The test was scored automatically, by checking whether the prerecorded answer matched the par-
ticipant’s answer. Since there were 12 gaps, the scores ranged from 0 to 12, but we converted them 
to percentages. A matrix of intelligibility scores can be found in §5.1.2 of Chapter 3.

2.2. Measuring linguistic distances

Since Chapter 2 deals with linguistic distances, only a brief overview of the method will be pre-
sented here. For measuring lexical, orthographic, morphological and syntactic distances, we used 
the actual testing material from the intelligibility experiment i.e. the four texts which served as 
the basis of the cloze test. Due to practical reasons, phonological distances were measured on the 
basis of a wordlist of 100 words, which was the testing material for the word translation task (see 
Chapter 2 for more details on this task). 

Lexical distances between the language pairs were expressed as the percentage of non-cognates 
between them. For the purpose of our measurements, the term “cognate” was taken to mean any 
words which have a common root and which are similar in form and meaning, which means that 
the expanded definition also included loanwords that Slavic languages might share.

Orthographic and phonological distances were measured using the Levenshtein algorithm (see 
Chapter 2, §4.2.). In the case of orthographic distances, we used the Latin alphabets of Czech, 
Slovak, Polish, Slovene and Croatian, while Bulgarian Cyrillic was transliterated. For phonological 
distances, we used X-SAMPA transcriptions.

Morphological distances are in fact orthographic distances of affixes, measured by the Levenshtein 
algorithm. Syntactic distances were measured using the so-called trigram approach, which is ex-
plained in more detail in Chapter 2, §4.5.

3. RESULTS

In order to investigate the relative contribution of lexical, orthographic stem, orthographic affix, 
phonological and syntactic distances to intelligibility, we ran multiple regression analyses with 
the five linguistic distances as independent variables (predictors) and intelligibility level as the 
dependent variable (criterion). See Table 3.4 for a summary of the intelligibility results for the 
written cloze test and Table 3.5 for the comparable summary of the spoken cloze test results. The 
analyses were done on the basis of aggregated datasets where each native language-related language 
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combination (e.g. Croatian speakers doing the written cloze test in Slovene) represented one case. 
This means that for both written and spoken intelligibility there was a total of 30 cases. 

We opted for using aggregated datasets since we were interested in the broad picture of intelli-
gibility in the Slavic language area, i.e. what is the average performance of speakers of language 
A as a group on an intelligibility task in a related language B. Our predictors are also language 
combination dependent, which means that the lexical or orthographic distance is the same for 
all the speakers of language A doing the task in language B. This choice however also implies that 
the variance of the intelligibility scores will be flattened by aggregating, which in turn makes the 
correlation coefficients higher. On the other hand, results obtained on the basis of the aggregated 
data make our results comparable to other studies which focused on factors influencing intelligi-
bility (Gooskens, Heeringa,  & Beijering, 2008; Tang & van Heuven, 2009).

We decided to include phonological distances as a predictor of written intelligibility because 
research in written word recognition has made connections between phonology and the reading 
process (Rubenstein, Lewis, & Rubenstein, 1971; Frost, 1998; Ferrand & Grainger, 1992). By 
the same token, since our spoken cloze test involved written words presented as options, we 
included orthographic distances as a predictor of spoken intelligibility. Another reason for 
this choice is the finding that activation of orthography-related knowledge enhances the word 
recognition of Danish participants listening to Swedish (Schüppert, 2011). Table 4.1 shows 
the non-redundant half of the correlation matrix including all the linguistic predictors and 
the two criterion variables.

The results of the written cloze test and the spoken cloze test correlate almost perfectly (r = .961, 
p = 0.001), which implies that the two tests are indeed measuring the same thing. The model with 
the results of the written cloze test as the criterion variable and phonological, morphological and 
syntactic distances as predictors could explain 75% of the variance (adjusted R2 = .755, F(3, 26) = 
30.738, p < .001). Details of the model can be found in Table 4.2.

In order to compare the models generated by the stepwise regression procedure, we used the 
Akaike Information Criterion (AIC, Akaike, 1974) with a correction for finite sample sizes 
(AICc, see Burnham & Anderson, 2002 for a further discussion of the formula). AICc is a 
measure of relative quality of models (the number itself does not mean anything as an abso-
lute value) with a greater penalty for extra parameters. The lower the AICc value, the better 
fit a model is to the data.
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Table 4.1: Correlation	matrix	(Pearson’s	r)	for	linguistic	distances	and	written/spoken	intelligibility	results.	
p-values	(one-tailed)	are	specified	in	the	bottom	half	of	each	cell.

Lex. 
distance

Orth. 
distance

Morph. 
distance

Phon. 
distance

Synt. 
distance

Intell.	of	written	
language

Intell.	of	spoken	
language

Lexical distance
1

Orth. distance
.690** 1

< .001**

Morph. distance
.568** .767** 1

.001** < .001**

Phonological distance
.880** .679** .494** 1

< .001** < .001** .006**

Syntactic	distance
.406** .157** .273** .470** 1

.026** .407** .144** .009**

Intelligibility	of	
written	language

−.768** −.630** −.654** −.769** −.639** 1

< .001** < .001** < .001** < .001** < .001**

Intelligibility	of	
spoken	language

−.829** −.685** −.634** −.833** −.616** .961** 1

< .001** < .001** < .001** < .001** < .001** < .001**

Table 4.2: An	overview	of	the	regression	model	for	the	written	cloze	test	results	(stepwise	method).

B Std. Error Beta t Sig. Adjusted R² AICc

1
(Constant) 17.037 1.992 8.552 <.001

19.398
Phonological distance −.377 .059 −.769 −6.375 <.001 .578

2

(Constant) 18.877 1.872 10.083 <.001

17.884Phonological distance −.289 .060 −.591 −4.805 <.001 .578

Morph. distance −.164 .056 −.362 −2.945 .007 .691

3

(Constant) 19.570 1.624 12.047 <.001

15.591
Phonological distance −.216 .057 −.441 −3.819 .001 .578

Morph.distance −.156 .048 −.344 −3.246 .003 .691

Syntactic	distance −11.418 3.525 −.338 −3.239 .003 .755

The model containing the same three predictors could account for 80% of the total variance in 
intelligibility of spoken language (R2 = .796, F(3, 26) = 38.709, p < .001). Details of the model are 
found in Table 4.3.
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Table 4.3: An	overview	of	the	regression	model	for	the	spoken	cloze	test	results	(stepwise	method)

B Std. Error Beta t Sig. Adjusted R2 AICc

1
(Constant) 16.580 1.690 9.809 <.001 15.120
Phonological distance −.400 .050 −.833 −7.969 <.001 .683

2

(Constant) 18.040 1.620 11.139 <.001
14.115Phonological distance −.330 .052 −.688 -6.334 <.001 .683

Morph. distance −.130 .048 −.294 -2.704 .012 .741

3

(Constant) 18.588 1.451 12.809 <.001

12.660Phonological distance −.272 .051 −.567 −5.384 <.001 .683

Morph. distance −.124 .043 −.279 −2.886 .008 .741

Syntactic	distance −9.031 3.149 −.273 −2.867 .008 .796

Having examined the scatterplots for the phonological, morphological and syntactic distances, we 
found two consistent outliers. In Figure 4.2, which shows the correlation between phonological 
distances and intelligibility they are shown as cases 21 and 13 and they are in fact the Croatian-Bul-
garian and Slovene-Croatian language combinations. Such a discrepancy, in the case of Slovene 
participants listening to a text in Croatian where the mean score was 79.4%, could perhaps be 
explained by extra-linguistic factors, language exposure in particular. It could be the case that 
native speakers of Slovene are more exposed to Croatian/Bosnian/Serbian though the media, 
simply because those varieties are used in three neighboring countries which are still connected 
through music, films, theatre etc.

Figure 4.2: Correlation	between	phonological	distances	and	intelligibility.
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As for the question of which linguistic distances can predict intelligibility score best, the answer 
is phonological distances, although it should be noted that lexical distances are almost as highly 
correlated with the intelligibility results. Due to the high collinearity between lexical and phono-
logical distances, lexical distances were excluded from the stepwise regression models. In the case 
of the spoken cloze test, a model with only phonological distances can account for 68% of the 
variance in the scores. Adding morphological distances results in a total of 74% of the explained 
variance. The pattern is similar in the results of the written cloze test: phonological distances alone 
can account for 58% of the variance, while phonological and morphological distances explain 69%.

4. DISCUSSION AND CONCLUSIONS

We examined the role of lexical, orthographic, affix, phonological and syntactic distances in the 
intelligibility of six Slavic languages, with young adults from all six countries as participants. Our 
first research question was to do with the predictive power of a model based on linguistic distances 
alone. We found that linguistic factors alone can account for 80% of intelligibility variance in the 
Slavic language area, which is in line with the previous research on factors influencing intelligibility. 
Tang and van Heuven (2015) found an R2 value of .846 for seven linguistic predictors entered in 
stepwise mode, but using the Akaike criterion, the present model would be better than the one 
chosen by Tang and van Heuven. 

The great predictive power of a model based on linguistic factors could be explained by taking a 
deeper look at language exposure in the Slavic language area. In general, there is relatively little 
language contact among the six Slavic languages we looked at. With the exception of Czech and 
Slovak, the speakers of Slavic languages normally do not see or hear other languages from the 
same family, nor do they learn them at school (in our dataset the average amount of exposure to 
the test language was around 1.5 on a scale from 1 to 5, which indicates that they might spend an 
odd holiday in another Slavic country, but not much more than that). The situation is dramatically 
different in the Germanic or Romance language area. Even Czech and Slovak, between which there 
is by far the highest amount of contact, are so similar on every linguistic level that the high level 
of mutual intelligibility between the speakers of these languages could be explained by linguistic 
factors alone. 

What about language attitudes? As previously mentioned, even in the studies where a positive corre-
lation between atttitudes and intelligibility was found (e.g. Schüppert, Hilton, & Gooskens, 2015), it 
was relatively low and could not account for a very large portion of the variance in the intelligibility 
results. On the basis of our findings, we find it safe to assume that language attitudes are not very likely 
to be the most important predictor in the case of the Slavic language family either. Therefore, since 
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1) language exposure is relatively low, and even in cases where it is high, there is a small linguistic 
distance between the language pairs which could explain the high degree of intelligibility and 2) lan-
guage attitudes are generally not the best predictor of intelligibility to begin with, linguistic distances 
alone can be very good predictors of intelligibility in the Slavic language area.

In both written and spoken version of our intelligibility test Croatian-Bulgarian and Slovene-Cro-
atian combinations were singled out as outliers. Our regression model would predict a higher 
level of intelligibility for Croatian participants reading or listening to Bulgarian than was actually 
the case. Their amount of contact with Bulgarian was around the mean amount for all languages 
combined and their attitudes to Bulgarian were not particularly negative. In addition, the written 
cloze test in Bulgarian was taken only by those participants who could read Cyrillic, which means 
that they probably had contact with another Slavic language, one written in Cyrillic. Despite all 
that, their scores in Bulgarian were surprisingly low and at this point none of the variables we 
measured can pinpoint a potential reason.  

Our regression model also predicted a much lower level of intelligibility for Slovene participants 
reading or listening to Croatian than was actually observed. This finding could perhaps be explained 
by the amount of exposure the Slovene participants who did the spoken cloze test in Croatian had 
with the language throughout their lives. That can be seen especially in the amount of exposure to 
Croatian they received while listening to people speak it (3.84 on the scale from 1 to 5, where 1 is 
“never” and 5 is “every day”). Also, Slovene speakers rated Croatian as the most beautiful language 
after Slovene. Therefore, extra-linguistic factors might be important for particular situations, but 
in general, the level of intelligibility among Croatian, Slovene, Bulgarian, Czech, Slovak and Polish 
can be explained to a large extent by linguistic factors alone. 

Next, we investigated which linguistic factors are the best predictors of intelligibility. Our hypothesis 
that phonological, morphological and syntactic distances will play the greatest role in predicting 
intelligibility levels was confirmed. Unlike in the Gooskens, Heeringa, and Beijering (2008) study, 
where the correlation between lexical and phonetic distances was relatively low (r = .49, p = .05), 
in our data the correlation was rather high (r = 0.88, p <.001). Since phonological distances were a 
better predictor of intelligibility, this explains why lexical distances were excluded in the stepwise 
regression analysis – they simply did not explain any additional variance. 

Since we used transliterated Bulgarian for calculating orthographic distances and selected the 
participants who could read Cyrillic for measuring the intelligibility of written Bulgarian, the 
divergence between the two scripts is not visible in our data. Still, different Slavic languages use 



103

discussion And conclusions

04

slightly different means of representing certain graphemes, which results in greater orthographic 
distances. The outlier in this case is Polish, which is the only Slavic language in our group which 
relies on digraphs rather than diacritics to represent what are essentially the same sounds. 

For instance, the phoneme /ʃ/ would be written as sz in Polish and š in Croatian, Slovene, Czech 
and Slovak, which results in greater orthographic distance. Based on orthographic distances alone, 
the predicted intelligibility of Polish would be disproportionately smaller than the one observed. 
Since orthography is based on relatively arbitrary decisions (which could be similar in different 
languages due to similar historical or cultural circumstances), rather than true linguistic similarity, 
orthographic distances in most cases would not be the best predictors of intelligibility.  

Morphological and syntactic distances should be considered as potential factors influencing intelli-
gibility in most language families, but they are bound to play a particularly important role when it 
comes to Slavic languages. In this language family there is more morphology to begin with: nouns, 
adjectives and pronouns all have gender and case endings; verbs encode person and number in the 
grammatical suffix, etc. Consider the following Czech sentence from our testing material, where 
all the grammatical suffixes have been marked in square brackets:

Mít dostatek[] tělesn[ého] pohyb[u] je[] součást[í] zdrav[ého] způsob[u] život[a].  
‘Getting enough exercise is part of a healthy lifestyle.’

Practically every single word in this sentence contains some morphology and, depending on the 
native language of the participant, most of it contains important clues for cracking the unfamiliar 
code. A native speaker of Slovene, for example, should be able to match the Czech infinitive form 
mít with the Slovene one imeti ‘to have‘, the genitive form zdravého with the Slovene zdravega 
‘healthy’. On the other hand a problems might arise with the Czech (telesný) pohyb ‘exercise‘, which 
is masculine, unlike the Slovene cognate gibanje, which is neuter, resulting in completely different 
case endings for the genitive.

In addition, the relationships between the concepts in a sentence are often expressed through mor-
phology, e.g. the noun in the accusative case is likely to be the object of the clause. If such things 
work in similar ways in two Slavic languages, a speaker of one language will be able to pinpoint 
the relationships while reading or listening to another language. For instance, in two sentences in 
Czech and Slovak which we used to illustrate syntactic distance measurements, the phrase ‘time of 
the year’ is translated as ‘year’ADJ + noun ‘time’ (ročním období) in Czech, and as the noun ‘time’, 
followed by the noun ‘year’ in the genitive case in Slovak (období roka). Since both languages allow 
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both constructions, a speaker of Czech should have no trouble understanding the Slovak phrase 
and vice versa. Even a speaker of a hypothetical Slavic language which does not normally allow 
the genitive there, could conceivably recognize the suffix commonly associated with the genitive 
case and conclude that it might indicate some sort of a possessive relationship.

But not all Slavic languages follow the same pattern. When it comes to morphology and syntax, 
Bulgarian is quite different from the other five Slavic languages we looked at. It is the only language 
in the group which does not have nominal case and the only one that does have articles in the form 
of a suffix. Interestingly enough, even though we found the greatest morphological and syntactic 
distances between Bulgarian and the other five languages, the distances were never greater than 50. 
Still, Bulgarian was overall the least intelligible language in our study – it was not well understood 
even by the speakers of Croatian and Slovene (their results are around 20%). 

Even though we found a great explanatory power of phonological, morphological and syntactic 
distances when it comes to intelligibility, our results may not be generalizable across different in-
telligibility tasks or different language families. The results may differ radically depending on the 
languages under comparison. For instance, there are language families with rather similar syntax 
and phonology but completely different vocabularies (so-called relexification). Morphological 
distance has been shown to play an important role in predicting the level of intelligibility among 
Slavic languages, but such a measurement would be practically useless in a study on Sinitic lan-
guages. By the same token, syntactic factors proved to be a relevant factor in the present study, but 
that would not have been the case, of course, had we opted to measure intelligibility by means of 
a word translation task (or any other task where syntax does not come into play). The set of lin-
guistic factors influencing intelligibility within any language family may well be the same, but the 
extent to which each of the factors contributed to the amount of explained variance are language 
specific and task specific.  

Extra-linguistic factors might play a larger role in intelligibility of some other language combinations 
and even within the Slavic language family, it could be the case that the inclusion of extra-linguistic 
predictors would further improve upon the model. Also, the level of intelligibility as measured by 
the cloze test could be influenced by other factors we have not yet considered, for instance, the 
participants’ general language aptitude, working memory or simply experience in doing similar 
tasks. Future research should try to take those factors into consideration if not through concrete 
measurements, then at least as random factors in a mixed-effects model. 




