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Background (1)

A post-doc project Measuring Language Contact:

Einancially supported by Dutch Feundation
NWO within a Proegram for Bulgamnan anad
Romanian pestdoecs

IHost professoer: John Nerbonne (Greningen)
Collakorater: Wilkert Heeringa

Duratien: 1 yearr (2004), 6: mentas in Sefia and
6l MERLAS Nl Groningen



Background (2)

To test the hypothesis whether the phonetic
distances can serve as a reliable base for

exploring language contact phenomena.
Thus, we had to:

— Classify: Bulgarian dialects Using a common
Set o words and relying on phenetic
pPRERGmena

— Coennect the resulis ter neighbeing languages




Background (3)

Ini recent years: successiul phonetic
measurements off Germanic and Romance
dialects (Dutch, Norwegian, Sardinian,
Gemman) using Levenshtein distance as a
pase

Challenge te apply this technigue on a
Slavic language: Bulganan



The classification task

To classity Bulgarian dialects using a
common set of woerds and relying on
phonetic phenamena (I.e. lexical,
morphoelegical and syntactic infermation
Was not taken 1nte; account)

0 find the: balance between the methods
anaditie linguisticiinterpretaton
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The preparation stage

Preparation of the data

— the source (set of 36 words and 54 words)
— the digitization and conversion: 2?2?27 -> Z@it
Reliability

— TThe correlation between distances based on the two
sets is 0.97.

— [ile Cronbach’ s alphais 084 0r the S6-Word Set
Wiy then tWwoei Sets?



The data

490 dialect sites within Bulgaria were
chosen, and we included the Standard
pronunciation (ene third of the sites)

36 wWords, commoen for the 4 atlases and 54
WOords, common for the first two: atlases

IHewever (Withinithe 54 set of Words):
— Eor Noxth Greece: 28 commoen Worads
— Eor Semia; 18 common Words






How to store the data?:
Linguistic adequacy.

The user decides on the level of detallness
— On one level:

Phoenetic: palatall— semipalatal — nenpalatal (7-7" )
— On several levels:

lemma, werdierm, SEnse, site etc.

Vapping ter some! Intemational Standandiis
ieguired (for example; IPA)
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How to store the data?:
software efficiency and portability

— \We want to precess the data
easily. Therefore, we use simple encoding
X-SAMPA whichiis convertible te the
standard of [PA

— Wenwant 1o Use Gier programs
fermoedeling the daia
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Part of IPA encoding

THE INTERNATIONAL PHONETIC ALPHABET (revised to 1993)

CONSONANTS (PULMONIC)

Bilabial | Labiodental| Dental | Alveolar | Postalveolar| Retroflex | Palatal Uwular
Plosive p b t d t El C "]: q G
Nasal m n n| n N[
Trill B T i R
Tap or Flap r t A
Fricative (p ﬁ f A 9 ﬁ S Z I 3 § a g« J x K

Lateral
fricative

Approximant U J -l j [.l[




Some correspondences In X-
SAMPA

Nasals
pilabial nasal
labliedental nasal
dental/alveolar nasal
retroflex nasal
palatalinasal
velar nasal
Uvular nasal
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Efficiency

IPA X-SAMPA
(Unicode) (ASCII)
e {
? =
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Conversion

Via Cascaded Regular
Grammars

Erom “ Whatever Working
digiization® tes SAMPA
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Portability

To structure the data In a database which IS
easy to explore for various purposes
XML

Erem| content polnt of view: the data can include

We
canlremove: the Unnecessany. Iniermalien or
ransierm;, add, dervertin different iermats
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> Gradina
- Z @)t

- Seltsi

~ Z @i

Targeted format
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The structure of the digitized maps

The maps include the following infermation:
— The guestion

— e standarndl prenunciation

— Allfthe pronunciatiens; per site

Additionall infermation
— Coencept - lexeme in the standard language
— Coeprdinates of the: sites
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Carrying out the task

Measuring Levenshtein distances hbetween
each two prenunciations (line maps)

Clustering (Weighted! Pair Group Method using
Arithmetic averages (WPGMA) — explains 50.4 % of the

Levenshtein distances) (dendograms, area
maps, composite maps)

Multidimensienaliscaling (Continutim: nmaps)
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Briefly About Levenshtein distance

I/ Levenshteln distance, two dialects are
compared by comparing the prenunciation
ofi woerds In the first dialect with the
pronunciation of the same Worads in the

second

Levenshteln distance may. be appreached
9y CORSIGERNg oW, GRe: pronunciation may.
9E tiransiernmMeaiinte the: ether by Inserting,
deleting or sulstituting seunds.
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An example (1)

Tsreshn{j}a and Tcheresha

isreshna Supst. ts by tch 1
J'chreshna Insert e 1
Tchereshna delete n il

Tcheresha 3
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An example (2)

Normalization: the sum of the operations IS
divided by the length of the longest
alignment which gives the minimum, cost:

s Ore Sna
Tsc ere S Oa

(| i
3 (1+1+1):7=0.43
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Clustering: Matrix updating
algorithms

The way Iin which the distances between a
newly formed cluster and the remaining points
IS calculated, Is called MUA:

— Single link (mearest neighlbor)

— Complete link (farthest neighibor)

— UPGMA (Unweighted Pair Group Method using Arithmetic averages)
— WPGMA (Weighted Pair Group Method| using Arithmetic averages, )
— UPMGC

— WPGNIC

— \WareF simethed (minimumi\Vaiance)
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Clustering: dendogram

lteratively we select the
shortest distance In the
matrix ofi Levenshtel
distances and we fuse
the twe data peints

Weighted Pairr Group
Method using Anthmetic
averages (WPGIVIA)

Unstable technigueilt

0.001 0.002 0.003
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Composite map

@Fleven

alavech

& Mzlko Tymaovo




Multidimensional scaling

On the basis of mutual distances, an optimal
coordinate system can be determined within
which the data peints may. be located. The last
IS realized by a technigue known as
‘multidimensional scaling

On a multdimensienal scaling plet, strengly.
ielaied dialectsyare lecated clese: e each other,
while veny different dialects arerlocateaiar
away/ fiiem each ether (Krushkal and Wish
19674);

34
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The interpretation (some
conclusions)

Comparison with traditional dialect maps
shoewed that the most significant border remains
the phonetic * yat® realization border

Western dialects are more coherent to each
other than the Eastern ones are

The Redopian region; and the Nertheastern
Balkan riegien are distinct

The Standard Is moest similar to seme Seuth
Balkan dialects from the Northeast
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Validation

Comparison to the traditionall maps and
Works

Estimating| parameters ofi reliability.
EXPEerments

38



Impact

Bulgarian dialectology.

The develepment and testing ofi the
lechnigue and Its Implementation;in a
software package

Euture research intended in the: area of
language contact
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Preliminary attempts on language
contact: background

IHypothesis:

— Whether the similanty with the neighborng
language Is bigger near the border of the
NEIgnboring country

— IS It possible to test the hypothesis on a
PhGRELC hase?

The 36 woerds were transiated nto
Standard Greek, Turkish, Remanian,
Viacedonian, Serian

40



- “Dromos

. VMlacedenian
oLl

: Remanian

- drum

> Serbian

= Pt

. Turkish

=[0)]

An example

41



Language contact: background (2)

Sparseness of data:
The 36 words are basically with Slavie
ergin
Only twoe leanwords: are present: 22722

Turkish

Lexical varation Is limited and not
systematic == enly o) SIWerds
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Corpus freguency methoa

[For the description of features we used
Almeida and Brown system, which IS based
on the IPA system (Every language o
Bulgaran). Twe feature encodings:

— a scale-based encoding (suitable for
comparnrng distances)

— a nen-scale-pased encoding (suitable for
gliaphic presentation; and Interpretation)

— (e correlatienwith the' scale representation
ISIVER/NIgh="CL2
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The scale-based encoding: maps
(Frequency)

20 Tyrnowa




The scale-based encoding: maps
(Levenshtein)




Regression Analysis

The idea of the regression analysis in our
case IS to estimate the relation between the
geographical and linguistic distances

Our hypothesis Is to check whether the
greater geographical distance: fiiemithe
Porder causes greater linguistic distances

46



The procedure

50/ Bulgarian dialect sites, evenly
distributed throughout the country

The shortest distances to the five bordering
countres were measured

LLevenshteln teol was run en these 50
dialects plus thefive standard languages

Regressien analysisiwas periormiedwitia
e help e Spss) statisticall package

a7



Regression analysis

Linear Corr |Linear sg |Logarthmic
Corr sg Corr
Greek -0.201. 0.040 0.129
Remanian 0.431* 0.186 0.149
Turkish -0 2917+ 0.088 0.024
Viacedenian | 0:651 0.424 0.4809
SEeran 0. 7637 0,562 0,612
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Conclusions

The data set should be expanded for better
results In language contact

The lexical maps should be taken into
consideration as well

o/ take interacecount that considering enly,
Standard contact lIanguages;is Very.
iestrctive for our real purpeses
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