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Abstract

Aromanian (Vlachika) is an oral language spoken in Greece, among other
countries. All speakers are bilingual and the contact language is Greek. The aim
of this project was to document digitally verb forms in Vlachika as spoken in
Metsovo in 2011 and provide linguistic and mathematical analyses regarding
language use. To that end, we collected data by interviewing native speakers of
various age groups. We organised the collected material into two databases: (i) a
digital dictionary containing the recordings and (ii) a semantic network which
categorises verbs into semantic groups. The linguistic treatment was formulated
within the framework of Distributed Morphology (Halle and Marantz, 1993).
Furthermore, we developed mathematical models that describe the dynamics
and internal aspects of Vlachika. By applying these models to the current status
of Vlachika, based on experimental evidence, we provided the first findings
regarding time evolution of the relative density of the Vlachika speakers.

In this technical report, we provide an overview of the implemented
project. More information is available at the project website

(http://docanel.icte.uowm.gr/) and forthcoming publications (cf. Bakalis and

Galani (ms), Galani (2011a, b), Galani-Sifaki (ms)).


http://docanel.icte.uowm.gr/

Nepiinym

Apwpavikn (BAdykn) sival pla mpo@opikn yAwooa mov opAeitat otnv EAAGSa,
HETAEL AAAWV YwpwV. ‘'OA0L 0L OPANTES elval SIYAwOGOL KL 1] YAWGOAG ETTNPNG
elvat n EAAnvikn). ZkoTog ¢ mapovoag HEAETNG NTav 1 UM@Lakn Kataypoen
pPNUATWV NG BAdywkng, 6mwe opdeital oto Métoofo to 2011 kabw¢ kat plax
YAWGOOAOYIKN KL HAONUATIKN QVAAVOT) OXETIKA LE TN Xp1ion TS YAwaooag. [Ipog
autl TNV  katevBuvomn, ovAAEgaue SedSopéva PECW OUVEVTEVEEWV HE
SLLPOPETIKOV MAKIWV  (PUOLKOUG OUIANTEG TNG YAwooag. Opyavwoape To
OUYKEVTPWUEVO VALKO o€ 6V0 Baoelg dedopévwv: (a) éva Ynelakd AeEko Tov
TEPLEXEL TIG NYoypagnoels (B) éva onuactodoyikd SikTuvo pécw TOL OTolov TA
PNUATA  KATNYOPLOTOLOUVTAL OE ONUACLOAOYIKEG opddes. H yAwoooAoyikn
avdAvon Sivetar péow TOU BewpnTikoy TAawciov ™G Katavounpévng
Mop@oAoyiag (Halle and Marantz, 1993). EmmAéov, avamtuiope pabnuatika
HOVTEAQ YLt TNV TEPLYPAPN TNG SUVAULKNG KABWS KAl ECWTEPIKWV SLEPYATLOV
™¢ BAdxwkns. E@appolovtag auta ta povtéda oty mapoloa KATACTHOT TG
BAGxknG, OMwG TPOKUTTEL ATO EUTEPIKA OeSoUéva, TAPEXAUE TA TPWTA
QATOTEAEGUATH AVUPOPLKA [E TN XPOVIKY EEEALEN TNG TTUKVOTNTAG TWV OWANTWV
™G YAwooag.

e aut) TNV TEYVIK ava@opd, OSlvoupe pla  EMOKOTMNON  TOU
TPOYPAUUATOG IOV VAoTomoaue. [leplocdTepes mMANpoopies ival SlaBeaipueg

otov otdtomo ™G peAétng (http://docanelicte.uowm.gr/) kot o€ mpooeXelg

onuootevoels (BA. Bakalis and Galani (ms), Galani (20114, b), Galani-Sifaki (ms)).


http://docanel.icte.uowm.gr/

Contents

CHAPTER 1 - VLACHS IN GREECE

1.1 THE DISTRIBUTION OF VLACH POPULATION IN GREECE
1.2 HOW MANY VLACHS ARE THERE?

1.3 THE LANGUAGE OF VLACHS

1.4 THE VLACH NAMES

CHAPTER 2 - DOCUMENTATION
2.1 DATA COLLECTION

2.2 LITERATURE REVIEW

2.3 MORPHOLOGICAL PATTERNS
2.4 DISTRIBUTED MORPHOLOGY

2.5 ADM SKETCH OF CONJUGATIONAL CLASS I VERBS IN VLACHIKA

CHAPTER 3 - LANGUAGE EVOLUTION DYNAMICS

3.1 AN ANALYTICAL SOLUTION OF A TWO-STATE MODEL IN THE LIMIT
3.2 THE THREE-STATE MODEL

3.3 DISCUSSION

3.4 CONCLUSION

CHAPTER 4 - DOCANEL WEBSITE
4.1 BACKGROUND INFORMATION

4.2 ELECTRONIC DICTIONARY

11

13

13

14

15

22

30

32

37

38

39

39



4.3 LINGUISTIC ANALYSIS

4.4 MODELS OF LANGUAGE DYNAMICS

4.5 MAPS

4.6 PHOTO GALLERY

4.7 BIBLIOGRAPHY AND LINKS

CHAPTER 5 - CONCLUSIONS AND FUTURE WORK

42

42

43

43

44

45



List of tables

Table 2.1

Table 2.2

Table 2.3

Table 2.4

Table 2.5

Table 2.6

Table 2.7

Table 2.8

Table 2.9

Table 2.10

Table 2.11

Table 2.12

Table 2.13

Table 2.14

Table 2.15

Table 3.1

Class I: Present active (indicative)
Class II: Present active (indicative)
Class III: Present active (indicative)
Class IIII: Present active (indicative)
Class I: Imperfective, active

Class II: Imperfective, active

Class III: Imperfective, active

Class IIII: Imperfective, active

Class I: Perfective, active

Class II: Perfective, active

Class III: Perfective, active

Class IIII: Perfective, active

Class I, verb “to finish”

Class I, verb “to sweat”

Class |, inflectional endings

The relative fraction of bilingual children

16

16

17

17

18

18

19

19

20

20

21

21

23

24

24

34



List of figures

Figure 2.1
Figure 3.1
Figure 3.2
Figure 3.3a
Figure 3.3b

Figure 3.3¢

Figure 3.3d

Figure 4.1
Figure 4.2
Figure 4.3
Figure 4.4
Figure 4.5

Figure 4.6

DM syntactic structure

A schematic representation of the two-state model
A schematic representation of the three-state model
Fraction of bilinguals as a function of time

Number of bilingual children as a function of time

Fraction of bilinguals (with no tendency to speak to
each other in Vlachika) as a function of time

Bilinguals (with tendency to use Vlachika among
them) as a function of time

DocAnEL website homepage
Dictionary

Verb classification
Expanded semantic group
Linguistic map

Photo of Metsovo

26

28

30

36

36

36

36

38

39

41

42

43

44



Chapter 1

Vlachs in Greece

Vlachs in Greece are one of the most idiosyncratic and dynamic groups of
Hellenism. This can be proven on the basis of their participation in the liberating
fights, their contribution to the financial development of Hellenism as well as the
social and culture role they played in Modern Greek life. There is no sufficient
information to specify when exactly Vlachs appear in history. The first
testimonial is found in Byzantine writers in the 10th century.A As far as the origin
of Vlachs is concerned, various theories have been proposed. The majority of
them serve various political aims: Vlachs are descendants of Illirii, Thracians,
Missi, even of Celts or Italians (Roman colonists). The problem is due to the
ethnological establishment of Vlachs, the location where they first appeared and

their language.l

1.1 The distribution of Vlach population in Greece

The presence of Vlachs is mainly spotted in Epirus, Thessaly and Macedonia.
Nevertheless, they do not form a solid (geographical) unit in any of these regions.

Vlachs initially resided in various Vlach villages, known as metropolitan or

1 See also, Capidan (1932), Caragiu-Marioteanu (1968), Haciu (1925), Papahagi(1932), Papahagi
(1974), Papahagi (1935), Rosetti (1968), Sandfeld (1930), Tagliavini (1964), Wace and
Thompson (1989), Weigand, (1895), Katsanis and Dinas (1990), Katsanis (1977), Katsuyanis
(1964), Keramopulos (1939), Lazaru (1983), Martinianu (1957), Busbukis (1909), Dinas (1987),
Christochou(1909).



principal dorms. They moved from these metropolitan regions to the Hellenic
and partially to the Balkan area as diaspora, where they either created new solid
Vlach settlements or they lived together with other Vlach populations. The
formation of Vlach settlements began when Vlachs abandoned the purely
nomadic life and became semi-nomads (winter was spent in winter quarters -
summer in the mountains).

There is a group of solid Vlach villages, such as Metsovo, Livadi in
Olympos, Klissoura, Milia, etc., inhabited throughout the year. A second group of
villages is only inhabited in the summer by a small number of farmers and
holidaymakers, who originally come from these villages. Such villages are:
Samarina, Smiksi, Avdela, Perivoli, Megala Livadia of Paiko, etc.

Additionally, there are villages with only a very small number of
inhabitants or no inhabitants at all, such as Nimfeo, Pisoderi, Sirrako, Hionohori,
etc.

Finally, Vlachs are found in many villages, towns (such as Elassona,
Tirnavos, Prosotsani, Iraklia, Neo Petritri, Velestino, Argos Orestiko, etc.) or cities
(such as Larissa, Trikala, Katerini, Kastoria, Florina, Thessaloniki, Veroia, Serres,

Ksanthi, Kavala, loannina).

1.2 How many Vlachs are there?

Several estimations regarding the number of Vlachs have been made by people
who were driven by various political reasons. All these numbers are arbitrary,
conflicting and scientifically unsupported. It is easy to distinguish supporters of

two different trends depending on their aims: to increase or decrease the
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number of the population.

Until the second world war, Vlachs -especially the farmers (breeders)-
showed inbred trends, with only a few exceptions in the Greek-speaking
populations. More recently, dramatic upheavals are noted in the bilingual Greek
groups. Urbanism, abandonment of the traditional professions, immigration,
discovery of new professions, reachable education and easier transportations
resulted in breaking the tradition of inbreeding among Vlachs.

Consequently, specific criteria need to be set and established prior to a

population census of Vlachs.

1.3 The language of Vlachs

Vlachika is a neo-Latin language, independent and equivalent to Italian, French,
Spanish, Romanian and originates from the vulgar oral language of the Balkans. It
is not a dialect of Romanian, as has been unsuccessfully supported, but a
daughter of Latin. It is a language with no (official) state status and no written
tradition, as it is also the case with thousands of other languages in the world.
This does not determine ethnologically Vlachs, as language is not a unique
evidence of national identity, e.g. Mexicans who speak Spanish are not Spanish.
Africans who speak French are not French.

Vlachika originates from Balkan-Latin, the language of the Roman troops.
Until the arrival of Slavs, Latin managed to push aside the ancient languages of
the region (Thrakiki and Illiriki) whereas its contact with Greek in the south of
the peninsula was not very effective to the extent that Latin could be imposed to

the Greek-speaking world. So, prior to the Slavic immigrations and invasions in



the Balkan region (which changes the linguistic map), the peninsula is divided in
two sections; the Latin-speaking section in the North and the Greek-speaking
section in the South. These sections are distinguished from one another with the
“Jiricek line” -based on the existence of Greek and Latin inscriptions. The line
departs from Avlona (Albania), passes through Achrida, Skopia, Sofia and
terminates in the estuaries of Dounavis. South of the line the Greek language is in
order, whereas the Latin language is met in the north (of course transitional
linguistic regions (where both languages are met) are not excluded). The Roman
presence —and consequently the Latin language- in the north Greek region lasted
over seven centuries (146 B.C. - 530 A.C.).

The presence of the Roman army is strong on both arterial roads (Egnatia
and Dounavi). Four neo-Latin languages have been developed around them:
Dakoromanian (Romanian), Istroromanian (Dounavi), Aromanian (Vlachika) and
Moglenitic around Egnatia. The variation of the Latin dialects, which had been
transferred over from the Italian peninsula in the Balkan region, and the
aboriginal (native) languages the dialects came in contact with contributed to the
creation and distinction of the four neo-Latin languages. The neo-Latin Balkan
languages -in comparison to the ones in the West- have a number of common
linguistic features which they have inherited from the oral Latin language.

There are several similarities and differences between Aromanian and
Dakoromanian. Aromanian is more traditional and has an older character than
Dakoromanian, something which brings Aromanian closer to vulgar Latin.

Finally, it should be noted that the largest linguistic influence Aromanian
received comes from the Greek language and education. More specifically the

linguistic features (some of which are not found in the neo-classical dialects) that
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have been incorporated from the Ancient Greek Language to Aromanian
convince us that the Romanised Vlachs must have had Greek as their mother
tongue.

The use of Aromanian has always been oral and only in the middle 18t
century the first written testimonials in the Greek communities abroad (and
especially in the region of Moschopoli) appeared for educational reasons

explicitly.

1.4 The Vlach names

Vlachs call themselves Appdvoir/Apudvu, aka Romanus (cf. Romania =
Byzantium) -and in colloquial language “Romious”- the same way all citizens of
the Byzantine Empire used to call themselves. The word Apudavot/Appavu has
absolutely no historical connection to the term Romania, Roman (= Romania,
Romanian), since those are verbal constructs of the 19t century that were
imposed after the foundation of the Romanian State.

The term Vlach is not used by Vlachs themselves just because it was
imposed on them by non-Vlachs. Its appearance after the 10t century in
byzantine manuscripts was normal and expected, considering that until the 6th -
7th century the Latin language was predominant in the Byzantine Empire. Hence,
the term Vlachs, meaning “Latin speakers”, was common and well-known. After
the 6t century, when the Byzantine Empire became oriented towards the Greek
culture, the Latin speakers started causing the curiosity of the foreigners, and
particularly the Slavs, when they were trying to separate the Latin speakers from

the Greek speakers in the Empire. Scientists came up with the terms Aromanians,

11



Aroumanians, Aroumains, Macedoroumains etc. These do not fully represent
what Vlachs call themselves but they satisfy those who wish to connect the name
used for Vlachs to Romains, Romania etc.

The word Vlach originates from the Latin words Volcae, Volci (Volks,
Wolks) which refer to a Celtic tribe that lived in Gaul and had learnt Latin. The
Volks - Wolks were the closest neighbours to Germanic tribes, a fact that resulted
in Germans calling all Latin speakers Volks, the same way they did with their
language. The word Volci evolved by Germans and their neighbours and took
different forms: Walachen, Welchland, Wallis, Wallais, Wallons, Wales, Welschme
etc. These terms are found nowadays in different European languages meaning
Latin speaker. The Slavs received it from the Germans as: Olahy, Olahi, Valachi,
Voloh, Vloh whereas the Byzantines as Vlachs. Vlachs in Greece have other names

too.
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Chapter 2

Documentation

In this chapter, we first discuss the data collection methodology and then we
offer a sketch analysis of the verbal morphology in Vlachika within Distributed
Morphology, (DM), (Halle and Marantz, 1993). We focused on verbal forms, as
they show interesting inflectional morphological patterns. They also affect the
formation of nominal, adjectival and participial forms, the formation of which

may rely to a large extend on verbs.

2.1 Data collection

The data which were used for the purposes of this project were collected through
interviews, all of which took place in 2011 in Metsovo. The collection process
consisted of two parts:

The first part of the interviews was conducted based on a questionnaire (an
implemented version of Beis’ (2000) also to allow comparisons) collecting data
about: age, educational background, origin, language use (e.g. degree of
understanding and speaking, place of practice) of the interviewees and their
family members (parents, grandparents, siblings). The age of the interviewees
ranged from six to eighty-two years old. One hundred and thirty participants
took part.

During the second part of the interviews, the speakers were invited to

identify verbs in Vlachika -as used in Metsovo in 2011- which we recorded
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digitally. The list of verbs presented to the speakers was a collection of verbal
forms we collected during the literature review. The sources varied from
dictionaries in Vlachika (c.f. Nikolaidis (1909), Dasulas (2011)), grammar books
(c.f. Koltsidas, 1978, Dinas, 1987), online and published material (e.g. poems,
songs, short-stories). The elicitation method (contextualisation, translation,
judgments) was preferred to naturalistic data. This method was selected as it
aimed directly to the speakers’ knowledge of the available forms which are found
in Metsovo nowadays and excluded forms which may be used in other Vlachika-
speaking communities or verbs which are no longer in use. The dictionary

consists of six hundred and thirty-nine entries.

2.2 Literature review

Vlachika is spoken in Greece mainly in the north-western part of the country
(Epirus and Western Macedonia), in villages and towns surrounding the
mountain range Pindos (Metsovo, Milia, etc.). Speakers, who migrated from the
villages, are also found in the big cities of the regions (e.g. loannina and Kozani,
amongst others) nowadays. As early as Koltsidas (1978), reports alert us to the
dangers of the language’s death. According to the UNESCO findings in 1993,
Vlachika has been characterised an endangered language (Salminen (1993); the
same claims have also been made in Dinas (2004)).

Several attempts have been made to preserve the language and the cultural
heritage of its speakers; a wide selection of poems, songs and short stories are
available in audio and written form (the Greek alphabet is mostly used). It is

interesting to note the attempts that have been made to compile dictionaries of
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Vlachika (c.f. Nikolaidis (1909), Dasulas (2011)); in their majority they come in
the form of short dictionaries at the end of books (Vlachika - Greek translations
are offered). As far as the formal analyses are concerned, Koltsidas (1978), Dinas
(1986, among others), Katsanis and Dinas (1990), and Beis (2000) offer
typological descriptions of Vlachika.

Among other topics, the following studies explore the verbal morphology in
Vlachika. Koltsidas (1978) briefly sketches verb formation in Vlachika
highlighting the formation of ten paradigms on the basis of the suffixes selected.
Katsanis and Dinas (1990) offer a grammatical description of the verbal system
focusing on conjugational classes. Additionally, Beis (2000) follows Martinet
(1985) and provides an analysis of the verbal morphological system. The present
study does not aim to identify any weaknesses the afore-mentioned treatments
might encounter. It is vital to acknowledge the importance of all attempts that
have been made to document and preserve the language. It is best seen as an
attempt to formalise a descriptive account and highlight issues that remain open

for future research.

2.3 Morphological patterns

The regular morphological patterns are presented in this section. Here we follow
Katsanis and Dinas (1990). The interested reader though is also referred to

Golab (1984) and Beis (2000), among others, for a similar discussion.
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Present active (indicative)

Scapy lucredzy moly isk'edzy asudy
(finish) (work) (soften) (straighten) (sweat)
scapy lucredzy moly isk'édzy asudy
scak’i lucredzj molj isk'édzj asudzj
scapa lucriadza muale isk'adza asuda
scapamy lucramy mol'emy isk'émy asudamy
scapatsj lucratsij mol atsj isk’atsj asudatsij
scapa lucriadza muale isk'adza asuda

Table 2.1 Class I: Present active (indicative) (Katsanis and Dinas, 1990: 81)

Present active (indicative)
Tacy Vedy Ngapu Dory
be silent see fit Hurt
tacy vedy ngapy dory
tatsj vedzj ngak’j dorj
tatse viade ngape duare
tatsemy videmy ngapemy duremy
tatsetsj videtsj ngapetsi duretsj
tacy vedy ngapy dory

Table 2.2 Class II: Present active (indicative) (Katsanis and Dinas, 1990: 87)
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Present active (indicative)
Arupy Dzicy Arminy Mulgu
tear say stay milk
arupy dzicy arminy mulgu
arukj dzitsj arminj muldzi
arupe dzitse armine muldze
arupemy dzitsemy arminemy muldzemy
arupetsj dzitsetsj arminetsj muldzetsj
arupy dzicy arminy mulgu

Table 2.3 Class III: Present active (indicative) (Katsanis and Dinas, 1990: 92)

Present active (indicative)

Dormu Hivrescu Fugu Paty Avdu
sleep getill leave suffer hear
dormu hivrescu fugy paty avdu
dorni hivresti fudzj patsj avdzi
duarme hivriaste fudze pate avde
durnimy hivrimy fudzimy patsimy avdzimy
durnitsi hivritsj fudzitsj patsitsj avdzitsj
dormu hivrescu fugy paty avdu

Table 2.4 Class IIII: Present active (indicative) (Katsanis and Dinas, 1990: 97)
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As far as the imperfective, active forms are concerned, the patterns are

presented in tables 2.5-2.8 below.

Imperfective, active

Scapy lucredzy moly isk'edzy asudy
(finish) (work) (soften) (straighten) (sweat)
Scapamy Lucramy molamy isk"amy asudamy
Scapai Lucraj molaj isk"aj asudaj
Scapa Lucra mula isk'a asuda
Scapamy lucramy molay isk"amy asudamy
Scapatsi lucratsij mol atsj isk'ats’i asudats’j
Scapa lucra muala isk'a asuda

Table 2.5 Class I:

Imperfective, active (Katsanis and Dinas, 1990: 81)

Imperfective, active
Tacy Vedy Ngapu Dory
be silent see fit Hurt
Tatsiamy Vidiamy Ngapiamy Duriamy
Tatsiaj Vidiaj Ngapiaj Duriaj
Tatsia Vidia Ngapia Duria
Tatsiamy Vidiamy Ngapiamy Duriamy
Tatsiatsj Vidiatsj Ngapiatsij Duriatsj
Tatsia Vidia Ngapia Duria

Table 2.6 Class II:

18
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Imperfective, active
Arupy Dzicy Arminy Mulgu
tear say stay milk
Arupiamy dzitsiamy Arminiamy Muldziamy
Arupiaj dzitsiaj Arminiaj Muldziaj
Arupia Dzitsia Arminia Muldzia
Arupiamy Dzitsiamy Arminiamy Muldziamy
Arupiatsj Dzitsiatsj Arminiatsj Muldziatsj
Arupia Dzitsia Arminia Muldzia

Table 2.7 Class III: Imperfective, active (Katsanis and Dinas, 1990: 92)

Imperfective, active

Dormu Hivrescu Fuguy Paty Avdu
sleep getill leave suffer hear
Durnamy Hivriamy Fudziamy Patsamy Avdzamy
Durnaj Hivriaj Fudziaj Patsaij Avdzaj
Durna Hivria Fudzia Patsa Avdza
Durnamy Hivriamy fudziamy Patsamy Avdzamy
Durnatsj Hivriatsj fudziatsi Patsatsj Avdzatsj
Durna Hivria Fudzia Patsa Avdza

Table 2.8 Class IIII: Imperfective, active (Katsanis and Dinas, 1990: 98)
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Finally, representative examples of the morphological patterns of the

perfective, active forms are presented in tables 2.9-2.12.

Perfective, active

Scapy lucredzy moly isk'edzy asudy
(finish) (work) (soften) (straighten) (sweat)
Scapaj Lucraj Mol aj isk‘aj asud aj
Scapasij Lucrasi molasj isk'asi asud aSj
Scapa Lucra mule isk'e asuda
Scapamy lucramy mol'emy iskemy asudamy
Scapaty lucraty molaty isk'aty asudaty
Scapara lucrara mual ara isk ara asudara

Table 2.9 Class I: Perfective, active (Katsanis and Dinas, 1990: 82)

Perfective, active
Tacy Vedy Ngapu Dory
be silent see fit Hurt
Tacuj Vidzuij Ngapui Duruj
Tacusj Vedzusj Ngapusj Durusj
Tacu Vidzu Ngapu Duru
Tacumy vidzumy Ngapumuy Durumuy
Tacuty Vidzuty Ngaputy Duruty
Tacura Vedzura Ngapura Dorura

Table 2.10 Class II: Perfective, active (Katsanis and Dinas, 1990: 87)
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Perfective, active
Arupy Dzicy Arminy Mulgu
tear say stay milk
Arupsy dzisy Armasy Mulsy
Arupsisj dzisisj Armasisj Mulsisj
Arupse Dzise Armase Mulse
Arupsimy Dzisimy Armasimy Mulsimy
Arupsity Dzisity Armasity Mulsity
Arupsira Dzisira Armasira Mulsira

Table 2.11 Class III: Perfective, active (Katsanis and Dinas, 1990: 93)

Perfective, active

Dormu Hivrescu Fugu Paty Avdu
sleep getill leave suffer hear
Durnij Hivrij Fudzij Patsij Avdzij
Durnaisi Hivrisj Fudzisj Patsisj Avdzisj
Durni Hivri Fudzi Patsi Avdzi
Durnimy Hivrimy fudzimy Pats imy Avdz imy
Durnity Hivrity fudzity Patsity Avdzity
Durnira Hivrira Fudzira Patsira Avdzira

Table 2.12 Class IIII: Perfective, active (Katsanis and Dinas, 1990: 98)
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2.4 Distributed Morphology

Distributed Morphology is a post-syntactic framework developed by Halle and
Marantz (1993). A significant aspect of this framework is the way syntactic
terminal nodes are seen. Syntactic terminal nodes are complexes of syntactic and
semantic features which are called morphemes. These morphemes lack any
phonological specification. Head-movement applies at the syntactic component.
Once the syntactic operations are complete, the structure enters the
morphological component. Morphological processes may further modify the
structure mainly before Vocabulary Insertion. Fusion, for instance, is the
morphological operation by which two terminal nodes are fused into a single
one. Only one Vocabulary Item (VI), the specification of which matches the
specification of the fused node, can compete for insertion in this node. This
contradicts Halle and Marantz (1993) who suggest that the item inserted in the
fused node should have a subset of the features of the fused node, including
features of both input nodes. It is also contrary to what Oltra-Massuet (1999)
claims; the item that may be inserted, should match all or a subset of the features
of the fused node.

In addition, Embick and Noyer (1999) develop Marantz’s (1988)
Morphological Merger and claim that the relation between two heads, X and Y,
can be replaced by suffixation of the head X to the head Y through Lowering
Merger. Lowering Merger can only occur once all syntactic operations have been
completed and especially after raising- but crucially before Vocabulary Insertion.
Up to this point, this operation has been mainly treated as part of well-

formedness conditions between levels of representation.
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Moreover, Vocabulary Insertion is the operation which supplies the
terminal nodes with phonological features. It should be noted that Vocabulary
Insertion is subject to the Subset Principle (Halle 1997); the competition between
the VIs is won by the most highly specified item for the features of the given
terminal node. Vs are stored in the vocabulary.

Finally, in line with the principle of Feature Disjointness (Embick 2000:188),
features that are phonological, or purely morphological, or arbitrary properties
of VIs, are not present in the syntax; syntacticosemantic features are not inserted

in the morphology.

2.5 A DM sketch of conjugational class I verbs in Vlachika

On the basis of the data presented in tables (2.13 - 2.14), one could suggest that
the verbal forms consist of the roots, scap- (finish) and asud- (sweat) and the

inflectional suffixes.

Scapy (finish)

Present, active Imperfective, active Perfective, active
Scapy scapamy scapaj
scak’i Scapaij scapasij
Scapa Scapa scapa

Scapamy scapamy scapamy
Scapatsi scapatsj scapaty
Scapa Scapa scdpara

Table 2.13 Class I (Katsanis and Dinas, 1990: 81-82)
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Asudy (sweat)

Present, active

Imperfective, active

Perfective, active

Asudy asudamy asudai
Asudzj asudaj asudasij
Asuda Asuda asuda
Asudamy asudamy asudamy
Asudatsj asudatsj asudaty
Asuda Asuda asudara

Table 2.14 Class I (Katsanis and Dinas, 1990: 81-82)

Similarly, the inflectional suffixes are shown in table (2.15). These are the

vocabulary items which compete for insertion during the process of vocabulary

insertion in Distributed Morphology.

Inflectional suffixes (Agreement/Tense)

Present, active

Imperfective, active

Perfective, active

-4 -amy -aj
-1 -aj -asj
-a -a -a
-amy -amy -amy
-atsj -atsj -aty
-a -a -ara

Table 2.15 Class I (Katsanis and Dinas, 1990: 81-82)
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If inflection was either a syntactic or morphological process and based on
the afore-mentioned morphological units, one would derive the following forms:2
scapd.3SG.AC.PRES, *scapa.3SG.AC.PST.IMP (compared to scdpa.3SG.AC.PST.IMP)
*scapd.3SG.AC.PRES.PER  (compared to  scapa.3SG.AC.PRES.PER) and
asudd.3SG.AC.PRES, asuda.3SG.AC.PST.IMP, asudd.3SG.AC.PRES.PER, respectively.

The ungrammaticality of these two forms is an indication that stems exist in
the morphological system of Vlachika. The aspectual features seem to be
mirrored in the phonological status of the stem. It goes without saying that such
a claim requires further thorough investigation (scapd.3SG.AC.PRES,
scdpa.3SG.AC.PST.IMP, scapa.3SG.AC.PRES.PER).

Moreover, the importance phonology plays in Vlachika seems to be further
pictured in the following cases: *scapdmy.1PL.PRES.AC (compared to scdpdmy.
1PL.PRES.AC), scapamy.1PL.IMP.PST.AC, *scapdmy.1PL.PER.AC.PST (compared
to scdpdmy. 1PL.PER.AC.PST).

As for as the 3rd person plural (present and imperfective-past,
respectively), the following forms are initially predicted: scapd.3PL,PRES.AC,
*scapa.3PL.IMP.AC.PST (compared to scdpa.3PL.IMP.AC.PST). finally, if one looks
at the 2nd singular, imperfective (active, past) in comparison to the 1st singular,
perfective (active, past), the forms would have been identical:
*scapaj.2SG.IMP.AC.PST (in comparison to scdpaj.2SG.IMP.AC.PST), and
*scapaj.1SG.PER.AC.PST (compared to scdpaj.2SG.IMP.AC.PST).

Finally, another interesting point regarding Vlachika based on the data

provided is the morphological similarities between the 1st singular/plural

2 The following abbreviations are used: 3SG (3" singular), AC (active), PRES
(present), PST (past), IMP (imperfective), PER (perfective), PL (plural).
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(perfective, active, past): scipamy1SG.AC.PST.IMP and scapamy1PL.AC.PST.IMP.
In a similar fashion, the 3rd singular/plural (active, present) forms are:
scapd.3SG.PRES.AC. and scapd.3PL.PRES.AC.

In terms of Distributed Morphology, the syntactic structure would be:3

AgrTP
/\
AgrT AspP
/\
1SG/PST Asp vP
IMP v

Figure 2.1 DM syntactic structure

Head-movement applies. When the structures enters the morphological
component, stem formation occurs. Following, Vocabulary Insertion takes place
and the most highly specified items for the features of the terminal nodes are
selected. The structure then moves onto the phonological component where

further rules modify stems (these may be phonological or readjustment rules).

3 This is relevant to the verbal forms presented in this section. For the full analysis,
see Galani and Sifaki (2012).
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Chapter 3

Language evolution dynamics

In this chapter, we study the time evolution of the relative density of Vlachika
speakers in Metsovo. In particular, we consider language competition between
Greek and Vlachika by means of a two and a three-state model. The first attempts
to study language competition were based on classical Lotka-Volterra equations
(Case, 1999), where the simplest scenario of two competing species was
considered. Later, Abrams and Strogatz (AS) (2003) also introduced a simple
two-state model concerning the competition between two languages. The AS
model fits well on experimental data and gives the time evolution of two
competing monolingual states. The AS model does not account for the internal
structure of languages. An extension of the AS model that introduces a third state
for bilingual speakers was proposed by Mira and Paredes (MP) (2005).
Furthermore, the model introduces the similarity parameter which accounts for
the easiness of learning a language, if both languages have common roots.

We focus on the geographical region of North-Western Greece, more
specifically the city of Metsovo and the region around it which is part of the
prefecture of loannina, where both languages, Greek (X) and Vlachika (Y), are
spoken. Language X is taught in schools, is used in public services and in most of
the commercial transactions. Instead, language Y is used only by a small fraction
of the total population of the prefecture of loannina; it does not exist in written
form and it is transferred orally from one generation to the next. All residents

have always been bilingual in X and Y. It is of interest to predict how the number
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of bilingual speakers changes as a function of time. For bilinguals, the use of
Vlachika constitutes an element of cultural identity. It is also an element related
to the residents’ professional activities. However, the evolution of the society (for
instance, from rural activities to other professions, e.g. services, tourism)
resulted at a decrease of the number of speakers, leading progressively to the
reduction of the number of individuals who speak or understand Vlachika.
Elements of cultural identity are those that encourage bilinguals to use Vlachika
and characterize the local community. We consider that this element remains

active in the community and it is not influenced by death or birth rates.

3.1 An analytical solution of a two-state model in the limit y «< x

We consider the bilingual community as one state, independent of the tendency
of the members of the state to speak to each other in Vlachika, then the time
evolution of the competing languages, X (Greek) and Y (Vlachika), could be
described on the basis of a two-state model, which can be schematically depicted

as in figure 1:

px,y

N

Py
Figure 3.1 A schematic representation of the two-state model, x is the fraction of
the total Greek speaking population (X) with prestige s,, y the fraction of

bilingual speakers with prestige s,, and s, + s, = 1. The transition probabilities

from Greek to Vlachika and vice versa are denoted by py. ,, Py -
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All speakers who belong to state Y (Vlachika) are bilingual and the
transition probabilities from Greek (X) to Vlachika (Y), and from Vlachika (Y) to
Greek (X) are p,, = c(1 —5s)y% and p, , = csx%, where s, =s, s, = 1—s, are
the prestige parameters of each language, x, y are the relative fractions of
speakers at each state, a is the volatility parameter and c¢ is a parameter

reflecting the frequency of interaction between pairs of individuals. The rate of

. . . dy
change of the relative density of speakers is o = XPxy ~ YPyx for state Y, and
d o .
d—f = YPyx — XDy for state X. By substituting the form of the transition

I : . : N d
probabilities, the differential equations that describe figure 1 are d—f = cysx® —

cx(1—s)y® and % = cx(1 —s)y® — cysx®. The changes of the relative fraction

of the bilingual speakers as a function of time will be described by the following

equation, where the parameter x has been replaced by x = 1 — y.

dy
=A==y —cys(l=* (D)

Equation (1) can be solved numerically; however, under certain conditions, it can
lead to an analytical solution. We consider the case where the number of
bilingual speakers, Ny, is much smaller than the number of monolinguals in X,
Ny, and this assumption is true for the case under study. As y < x, which is
equivalent to y < 1, equation (1) can be expanded regarding the parameter y,

and by solving the latter we arrive to the analytical solution
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1

1-a

(1-a) —s
y(t) = exp(—cst) {(M%%) ' + IT (exp (cs(1 — a)t) — 1)} (2)

Equation (2) gives the relative density of bilingual speakers, y(t), as a function of
time, the prestige, and the volatility parameter. Additionally, this is given for the
first time. The number of bilinguals is given by the following expression:

1-a

-a) 4
Ny () = (Nx(0) + Ny(0)) exp(—cst) {(NY—(O)) +— (exp (es(1 - a)t) — 1)} (3)

Nx(0)+Ny(0)

3.2 The three-state model

The three-state model can be schematically depicted as in figure 2:

x QO
<D

Figure 3.2 A schematic representation of the three-state model; X is the Greek
speaking population with relative fraction x, Y; stands for bilinguals who do not
have the tendency to speak to each other in Vlachika with relative fraction y;,
and Y, stands for bilinguals with the tendency to speak to each other in Vlachika
with relative fraction y,. All bilinguals are contained in Y; and Y, and

x+y,+y, =1
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Similarly to the two-state model, we define as py,, the transition
probability from state k to state m and it has the form py,, = cs,m%
(k,m = x,y), where s;, is the prestige of each language (s + s,, = 1), k is the
fraction of speakers in K and « is the volatility parameter. We have three
different pairs of interaction (X,Y;), (X,Y,), and (¥;,Y,). The prestige parameter
of the language X, s,, will be the same in both cases: for speakers transferred
from Y; to X and from Y, to X. For the pair of interaction (¥;,Y;) we define the
relative culture parameters w,; and w;, which reflects the tendency of a
bilingual to use Vlachika among bilinguals. Prestige parameters and culture
parameters are added to unity, s, + s, = 1, and w; ; + w,; = 1. The transition
probabilities for figure 2 are the following py, = cs,yf, Dyxy, = CS,¥7,
Dy, x = Py,x = CSxX%, Dy, y, = clwljzyé’, and p,, . = clwz,lyf. For the pair
(Y;,Y;) the parameter c¢;, which expresses rates of interactions between
individuals, is different than the corresponding parameter c for the pairs (X, Y;)
and (X,Y,), as in this case the interactions are more frequent than the other two

pairs. The rate of change for the fraction of speakers is given by the following

equations:

dy,

T 1Y W2 Y7 + cxSy Yy — y1(Cc1W1 Y8 + c5,x%)
dx (24 a a

dat = csx(yg +y2)x% — csyx(y1 +y2)

dy,

dr = C1}’1W1,2}’§ + sty)’éZ -2 (C1W2,13’f + c5xx%)
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The total population remains constant as a function of time. The total fraction of
bilinguals independently of their tendency to speak to each other in Vlachika is
y = y; + y,. By adding the first and the third of the above equations and by
substituting x =1—y and y; =y —1y,, we end up with the following of

differential equations:

2 = c(1- )1 =Y =y +¥H) — es,y(1 = y)° 4

D2 = ¢,(y = y)wi¥E + c(1 = ) (A = 5098 — ya(cr(1 = wi2) ¥ — ¥2)" + e5,(1 — )%) (5)

dt

Independently of the frame of description (two or three-state model), the change
of the relative fraction of bilingual speakers as a function of time ought to be the
same. The latter means that equation (4) must describe in exactly the same way

the change of bilingual speakers, as equation (1) does.

3.3 Discussion

Equation (2) will be fitted on experimental data in order to unravel the prestige
of each language s, and s,, as well as the volatility parameter a. Then these
parameters will be fixed on equation (4) and by fitting the experimental data on
equations (4) and (5), we find the relative culture parameter w;, and the
exponent b which reflect internal changes in the bilingual community. Given the
fact that the models’ parameters are known, then estimations regarding any
changes of the relative density of bilinguals as a function of time could be made.

Unfortunately, data regarding the number of bilinguals in previous years is not
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available, to the best of our knowledge. So, the best solution was to collect data
from children, parents, and grandparents as far their ability to use and
understand Vlachika is concerned. This could provide useful information about
previous stages of the language.

As it has already been mentioned, the region in which Vlachika is spoken,
is part of the prefecture of loannina. According to the last census, the total
population of the prefecture is 170,000 residents of which 6,000 of them live in
Metsovo and the surrounding areas and constitute the potential bilingual
community. Nowadays, a fraction of the 6,000 residents speak or understand
Vlachika. More specifically, people in their 70s are bilingual, the fraction
decreases for people in their 40s and it is very small for children around the age
of 10. In order to extend our experimental data which was collected in 2011, to
previous years, we make the following assumption; the number of grandfathers
equals to the number of grandmothers, fathers, mothers and children. So, the
residents of the area consist of 1,000 grandfathers (70 years old), 1,000
grandmothers (66 years old), 1,000 fathers (40 years old), 1,000 mothers (35
years old), and 1,000 children (10 years old), and 1,000 speakers for which no
data could be collected during the present research. It is worth mentioning that
the afore-mentioned ages are mean averages. Furthermore, as Vlachika is an oral
language transferred from one generation to the next (mostly used at home and
at work), we may also assume that the ability of a 10-year old member of the
community to use Vlachika is not expected to be significantly great (in terms of
the vocabulary, for instance). In this way, we have a representative sample of the
speakers who use Vlachika, as a function of time e.g. the ability of a member of 70

years old in 2011 to use Vlachika is the same with her/his ability when she/he
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was ten-years old. So, we only focus on a sub-space of the speakers, namely, the
children who give us fractions of bilinguals from 1951 onwards. The fraction of
people who use/understand Vlachika are listed in table 3.1, the relative fraction
y stands for the two state model and the relative fractions y; and y, stand for the

three-state model.

Year y Y1 Y2

1951 0.006 0.0016 0.0044
1955 0.0059 0.0014 0.0045
1981 0.003 0.0022 0.00086
1986 0.0028 0.0022 0.0006
2011 0.0014 0.0012 0.0002

Table 3.1 The relative fraction of bilingual children is listed for each model. The
population of the sub-space in which we focus consists of 1,000 children. This
number of residents interacts with 164,000 monolinguals in Greek. With y is
denoted the relative fraction of bilinguals for the two-state model, y; represents
the fraction of bilingual speakers with no tendency to speak to each other in
Vlachika and y, gives the relative fraction of bilinguals with the tendency to

speak in Vlachika, y; and y, are used in the three-state model, y = y; + y5.

By setting 1951 as the origin of time, then in 1951 the relative fraction of
bilingual children was 0.006, 30 years later it was 0.003, and now it is 0.0014.
The analytical solution of the two-state model, equation (2), is fitted on the

experimental data, under the constraints 0.5<s<1, 1<g<15, and
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0.01 < ¢ < 0.1. The first constraint holds as the prestige of Greek is greater than
that of Vlachika’s, the second one allows for a to take values in the range also
specified by the findings of the Abrams and Strogatz’s (AS) model (2003). The
third one sets as an upper limit the findings of the Mira and Parades’ (MP) model
(2005), where the simulations were done for competing languages with common
origin. We find ¢ = 1.23, s = 0.66 and ¢ = 0.04 and both experimental findings
and analytical predictions of equation (2) are shown in figure 3.3a. The
bilinguals’ rate of change is not affected by the frame of description (two or
three-state models), so, the estimated values for ¢, a, and s are substituted in
equation (4) and then by fitting equations (4-5) on experimental data (the
relative fractions y; and y,) we find ¢; =5, w;, = 0.18 and b = 0.74. In figure

3.3c and figure 3.3d the change of the relative fractions y; and y, is shown.
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Figure 3.3 In all graphs, squares stand for the experimental data and solid lines

for the models’ estimations. In figure 3.3a, the solid line for equation (2). In

figure 3.3b, the solid line for equation (9) (the number of bilingual children as a

function of time). In figure 3.3c, the solid line for the relative fraction y;. In figure

3.3d, the solid line for the relative fraction y, predicted by equation (4). By

applying the three-state model, the total fraction of bilinguals, y = y; + y,, has

exactly the same form with figure 3.3a. In all graphs, the origin of time is 1951.
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3.4 Conclusion

A more detailed experimental research, which will cover a broader spectrum of
ages, is necessary in order to reach safer conclusions and minimize any possible
errors. Nevertheless, the usefulness of the provided model (two and three-state
model) is clear; they can provide information not only regarding the linguistic
transfer of bilingual speakers into monolingual groups but they may also give
information about internal changes occurring in the community. On one hand, it
is the first time that an analytical solution regarding the number of speakers
between two competing languages is given. On the other hand, the three-state
model may reveal internal social self-organisations depending on the speakers’
sex, thus reflecting social changes on the transfers occurring in the bilingual
communities. Based on the aforementioned graphs, from figure 3.3a to figure
3.3d, and especially from figure 3.3b, it is clear that Vlachika is a language that
faces the risk of extinction, as the relative fraction of bilingual children decreases

over the years.
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Chapter 4
DocAnEL website

In this chapter, we provide some highlights for the project’'s website together
some technical details on how it was implemented. The website is available at

http://docanel.icte.uowm.gr and was created using the drupal platform

(http://www.drupal.org).

University of John S. Latsis
Western Macedonia Public Benefit Foundation

Projects 2011

A5Y

-Katayoaodn katavarvoT yAWo oWy vao tov k*ivlzt-\'o EEadav
Mia #grvva s PAagixne oto Mex§ofo

Project overview Home English 55
Viachs in Greece EMnvika =
By Documentation and analysis of endangered languages: A 2011 study of Vlahika in Metsovo
Modelling language (Epirus)
evolution

Project's Team: Bakalis gelos, Dinas i Galani gl Loukas, Tatsis Vasileios

Presentations - Papers
Bibliography

Photo Gallery

Maps

Links

Figure 4.1 DocAnEL Website Homepage

The website has the following structure:
e Background information
e Electronic dictionary
e Modeling language dynamics
e Maps
e Photo gallery
e Bibliography and links
38
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4.1 Background information

This section provides information about the presence of Vlachs in Greece,

aspects of their culture and language. Parts of this material is given in Chapter 1.

4.2 Electronic dictionary

The dictionary contains words in Vlachika together with their English and Greek
translations. Since Vlachika is an oral language, instead of written forms, the

dictionary provides recordings which also help in the preservation of the

language.

Katayoadn kat:avaAvorn yA@S owyums Tov kKivoy

Mia ggevva ms PAaxiens ato Metgopo.

Dictionary - A English 55

EAANVikG =

Project overview
Viachs in Greece

Dictionary ABCDEFGHIJKLMNOPQRSTUVWXYZ

Modelling language
evolution

Bibliography

v ]

Photo Gallery advise oupBouAElw

Maps

[~ ]

advise, instruct SaokaAelw
Links

anathematize apopilw

e a

anguish, strive aywvie

e

announce aVaKoIVHOVE

Figure 4.2 Dictionary

The dictionary is stored in a MySQL database hosted in the same server as
the web application. The physical address of the audio files is located in the

storage medium of the server whereas the English and Greek translations are
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hosted in a MySQL table. The contents of the MySQL database were exported
automatically to an html format. The audio files were stored in MP3 format. The
bit ratio of these files is constant and equal to 44 Kbit/s. In order to make the
audio files accessible from the web interface we used the lightweight flash MP3

player dewplayer (http://www.alsacreations.fr/dewplayer.html). To that end, the

following fragment was inserted into the html code:

<object type="application/x-shockwave-flash" data="dewplayer.swf "

width="200" height="20" id="dewplayer" name="dewplayer">

<param name="movie" value="'dewplayer.swf'" />
<param name="flashvars" value="mp3='test.mp3" />

<param name="wmode" value="transparent" />

</object>

______________________________________________________________________________

The dewplayer flash plugin provides a simple interface where one can
play an MP3 file and increase or decrease its volume. This simple interface
suffices for our purposes since the duration of each recorded audio file is very
short (a few seconds).

The words are also organized in a semantic network which provides a
classification of words into semantic groups, e.g., States, Perception, Emotions

(Fellbaum, 1998) (see figure 4.3).
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Figure 4.3 Verb classification

For the visualization of the semantic network we used the Javascript

InfoVis Toolkit (http://thejit.org), which provides an extensive library of
Javascript routines, for visualizing data and viewing them on the Internet. The

input files used for the various parts of the semantic network are in the JSON

(http://www.json.org) format.

Various hyperlinks appear next to the semantic network. There is a
hyperlink for each word or semantic group that appears on the network. Clicking
on a link corresponding to a semantic group expands the semantic sub-network
of the selected group (see figure 4.4). A link corresponding to a word leads to the

relevant dictionary entry.
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Figure 4.4 Expanded semantic group

4.3 Linguistic analysis

This section refers to the morphological study of the verbs in Vlachika as
formulated within the theoretical framework of Distributed Morphology. It also
provides information regarding the methodology of the data collection. Part of

this material is covered in Chapter 2.

4.4 Models of language dynamics

This section refers to our study of language dynamics, i.e. mathematical models
of the time evolution of the relative density of Vlachika speakers in Metsovo, as

previously described in Chapter 3.
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4.5 Maps

This section contains various maps (geophysical, political and linguistic) of

Metsovo and surroundings areas. A linguistic map is shown in figure 4.5 below.

Scale=1:7M

Figure 4.5 Linguistic map

4.6 Photo gallery

Various photos taken in 2011 in Metsovo by our team are available in this

section, as shown in figure 4.6.
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Figure 4.6 A photo of Metsovo

4.7 Bibliography and links

A selection of relevant publications and useful links are provided in this section.
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Chapter 5

Conclusions and future work

In this project, we implemented a documentation of the verbal forms in Vlachika
as met in Metsovo in 2011. We provided a linguistic treatment of these forms
within Distributed Morphology. Furthermore, we considered mathematical
models for the language’s dynamics which we applied to experimental data.

Our work, however, does not end here. This project was an important first
step towards meeting the following goals:

(a) Provide a comprehensive electronic documentation of Vlachika in
Metsovo. Further documentation via data collection extended to other parts of
speech and structures will enrich our electronic dictionary. It will also contribute
to the preservation of the language at its current state.

(b) Offer theoretical linguistic treatments of the languages’ structures (i.e.
morphological, syntactic, semantic).

(c) Refine our mathematical models of the language’s dynamics. We plan
to collect more data in the future to monitor the state of the use of Vlachika in
Metsovo. This will enable us to test our models and propose more
comprehensive ones.

(d) Enhance the DocAnEL website. We plan to enrich the semantic
network by including additional parts of speech and structures which will enable
us to represent additional types of relations between the documented

words/phrases, following the paradigm of Wordnet
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(http://wordnet.princeton.edu) and related efforts. We also plan to explore
other forms of data visualisation and operations.

Finally, we believe it would be interesting to carry out similar studies to
other Vlachika-speaking regions (not only in Greece but also abroad), as this will
give the opportunity to compare and contrast the findings on linguistic

structures and language use.
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