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Background Contributions of this Study

» Modeling intercomprehension among nine Slavic languages:

» Intercomprehension as a special mode of language use. Belarusian, Bulgarian, Croatian, Czech, Polish, Slovak, Slovene,
Russian, and Ukrainian information-theoretically:
» Certain degrees of mutual intelligibility between (closely) * RQ1: How syntactically distant are these nine Slavic languages from
related languages in written and spoken modalities. each other?
o . S . . o * RQ2: What asymmetries are predictable by means of adaptation
> :EX'StImg and perceived similarities at different linguisting surprisal between selected languages from phonetic and orthographic
evels. views?

* RQ3: What is the relation among the measures under study here?

Material Measuring Methods

* The fable “The North Wind and the Sun” in nine Slavic languages > SYNTACTIC DISTANCE (Heeringa et al., 2017)

available at the International Phonetic Association (1999) for < The Indel distance (InDel) measures the average number of words

i”UStration PUIrPOSES https://richardbeare.github.io/marijatabain/ipa_illustrations_all.html. (Syntactic units) Wh|Ch are inserted or deleted N para”el sentences.
* The parallel translations are split into seven distinct fragments, each

fragment is aligned in a multiple alignment scheme, all corresponding
syntactic units within a fragment match with one another.

* The Russian-Bulgarian final fragment “And so the North Wind was
obliged to confess that the Sun was the stronger of the two”:

The binary movement distance measures the average number of
words that must be reordered in sentences of L1 in order to produce
the word order of an equivalent sentence in L2.

* The linear movement distance measures the number of word
positions a word from a sentence in L1 has moved compared to the

RU Taknm obpasom ceBepHbIN BETEP BbIHYXAEH Obin : : : :
. . y corresponding word in an equivalent sentence in L2.
Takim obrazom  severnyj veter vynuzden byl
BG W  Taka ceBepHUAT BATbP belle NPUHYAeH na > ADAPTATION SURPRISAL (stenger, Avgustinova, and Marti, 2017)
I taka severniatvatar - bese prinuden da « Adaptation Surprisal, in particular Word Adaptation Surprisal (WAS),
RU  npusHaTb  4TO  COMHLE CUTIBHEE oro quantifies the degree of unexpectedness of a word form given a
prisnat’  ¢to  solnce sil’nee ego possibly related word form and set of transformation probabilities.
BG  npusHae 4H€  C/IbHUETO € No-CUNAHO  OT HETo L1 refers to the ™ character or sound
: v o : ! n
priznae ce  slanceto e po-silno ot nego in the native (decoder) language and 1
Corresponding units appearing in different sentence positions are highlighted in green, syntactic units L2 ; refers to the i character or sound WAS = Ez —logy P(LL;[L2;)
without corresponding pairs are marked in red text. in the foreign (stimulus) language and 1

Results: Syntactic Distances

Results: Adaptation Surprisal

East Slavic West Slavic South Slavic East Slavic West Slavic South Slavic Em——— In\[zlilst P South Slavic Slover
L2/L1 RU | BL | UK | PL | CZ | SK | SL | HR | BG 12/L1| RU | BL | UK | PL | CZ | SK | SL | HR | BG RU BL | UK | PL| CZ | SK sL | HR | BG Czech
RU 3.8313.9313.9%13.9913.893.8214.1213.83 RU 3.9214.02/4.214.12/4.2914.33 4.31|3.93 RU 4.64 | 6.07 |5.79/6.29| 7.07 [ 8.21 [ 7.00 | 6.71 — poteh
BL [3.86 3.62(4.234.754.59 |3.84 14.11 |4.30 BL |4.10 3.7714.18/4.54!4.6114.32 | 4.37 | 4.38 BL | 033 24.43 15.5016.29| 7.71 | 7.29 | 6.14 | 5.79
UK (4.00|3.57 4.01/4.55(4.37 |[4.41 |4.32|4.38 UK |4.1113.64 3.97/4.39!4.584.68!4.53|4.41 UK | 041032 6.7917 36/ 8.50 | 8.57 | 7.21 | 7.00 Bulgarian
PL 3.87/4.13 4.04 4.0013.8713.8014.0314.01 PL |4.39/4.19|4.15 4.05|4.22|4.44|4.57 | 3.94 PL 0.41 1041043 1479529 16.29 | 593|557 hvaiian
CZ |4.27 4.56 4.46 4.17 2.69 (4.03 4.36 4.04 CZ 459/4.49|4.53|4.17 2.8414.474.744.23 cz | 0.43 | 0.43 | 0.48 1036 593 7071757 | 657 4{ .
SK [4.10/4.54 |4.38 |[4.21|2.70 3.90/4.30|4.19 SK |4.584.46|4.54/4.30!2.67 4.5104.74!4.53 SK 10.45 | 0.49 | 0.52 |0.380.17 7641793714
SL [4.12/4.09|4.78 |4.22 (4.09 | 4.06 3.23(3.73 SL 14.36!4.12/4.78!4.35|4.05 |4.37 3.6013.87 SL |0.48 | 0.43 | 0.48 |0.37/0.44/ 0.47 5 00 | 6.86 Russian
HR 14.33/4.36/4.49/4.30/4.314.11 3.2 4.04 HR 14.504.464.594.65|4.45/4.45|3.84 4.22 HR |0.43|0.41 | 0.44 |0.41|0.48| 0.49 | 0.27 7.00 Croatian
BG [3.92]4.28]4.52]4.25|3.93/4.09]3.52|3.94 BG 14.06]4.29/4.54]4.09|3.99|4.484.00/4.13 BG |0.40|0.37 | 0.42|0.37/0.42| 0.44 | 0.39 | 0.43
Slovene

Mean normalized (red) and non-normalized (blue)
InDel distance

Mean normalized orthographic (purple) and phonetic (green) adaptation surprisal in bits

InDel distance dendrogram

Binary Movement

1 East Slavic West Slavic South Slavic
Conclusions and Outlook _Ezst Slavic [T Westlavie | _south Siavic
RU 1.43|1.00(1.43|1.00(1.14(1.43|2.00(1.71 Bulgarian
RQ1: The West Slavic languages are more similar to one another than the BL 009 171 04410711057 0.86 057,014
] UK | 0.06|0.10 1.14/0.711.00|1.57|2.00| 1.86
East and South Slavic |anguage5_ PL | 0.08 | 0.010.06 1.43 |1.14|1.14|0.86 | 0.43 Siovens
. . _ . CZ |0.06 | 0.03 | 0.04 | 0.08 0.71|1.00|1.71|1.29 L
RQ2: With only a few exceptions, the mean normalized adaptation SK [0.06[0.02[0.05[0.06[0.05|  [0.57]1.29]1.14
. . . . SL | 0.07(0.03/0.080.06|0.06|0.04 1.291.43 | Czach
surprisal is lower on the orthographic level than on the phonetic level. HR |0.10]0.03|0.10] 0.05 | 0.09] 0.07 |0.08| | 1.00 |
oy o . . . . BG [ 0.09|0.020.10|0.03 | 0.06 | 0.06 |0.08 | 0.06
Czech and Slovak exhibit the least normalized adaptation surprisal with ¥ . .
ean normalized (red) and non-normalized (blue)
one another on average on both the orthographic and phonetic levels. binary Movement distance Binary Movement distance dendrogram
. . . [ . . Linear Movement
RQ3: High and significant correlations between the mean InDel distance s B south siavic
and the mean orthographic (Pearson’s r = 0.86; p < 0.001) and phonetic T T T3 e Tea To o it e ad
I I ’ —_ . BL | 0.58 94 1 0374|141 |96 | 1.7 | 0.3
adaptation surprisal (Pearson’s r = 0.91; p < 0.001), as well as between the Ry e e e SRy
two measures of adaptation surprisal (Pearson’s r = 0.91; p < 0.001). PL |0.63/0.02/038] | 87|60 10029 |17 »
CZ |0.26 |0.28 | 0.14 | 0.41 2.6 | 3.0 | 9.3 |11.1
L . . . . SK 10.32/0.17|0.20(0.31 | 0.16 20 | 6.6 | 5.9 |
The exact prediction potential of measure methods will be validated with SL |0.40(0.34]0.33|0.38 | 0.18 | 0.14 8.3 [12.3 - L
. ”. .b.l. b . d . b b d . k HR | 0.58 0.09|0.48|0.15|0.42|0.32|0.39 4.6 Bulgari
intelligibility scores obtained in web-based experiments among speakers of 56 10591 0.05 05910141045 0291054026 _ -
selected Slavic Ianguages. Mean norma.lized (red) and non-—normalized (blue) Linear Movement distance dendrogram
linear Movement distance
EEGIRER
Heeringa, W., Swarte, F., Schiippert, A., and Gooskens, C. (2017). Measuring syntactical variation in Germanic texts. Digital Scholarship In Computational Linguistics and Intellectual Technologies: Papers from the Annual International Conference ‘Dialogue’
in the Humanities, 33(2):279-296. (2017), Issue 16(23), vol. 1, pages 304—317, Moscow, Russia, May—June.
International Phonetic Association. (1999). Handbook of the International Phonetic Association: a guide to the use of the international Syntactic distances and surprisal between nine Slavic languages of the fable “The North Wind and the Sun”,
phonetic alphabet. Cambridge: Cambridge University Press. https://github.com/slavic-lab/LREC-2022-SynDist-Surprisal

Stenger, I., Avgustinova, T., and Marti, R. (2017). Levenshtein distance and word adaptation surprisal as methods of
measuring mutual intelligibility in reading comprehension of Slavic languages. LREC 2022 20-25 June 2022



