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1. Introduction

Studies othe language vocabulatestify toits systematimatureon grammatical and
semantic levelsu W d d3yl9®20The statement that vocabulary is not just a set of
elements, but an ordered set of interdependent and interrelated elements, that is, a
system, must be confirmed not only by grammatical and sen@itéda, but also by
phonologicabnes(} Otc ¢ 2 DLInguBts hadeextensively explorethephonemic
systems of languages belonging to different grammatical tfjpgstc J B dL970z" M
Akidah 2013; Antonsen 1972; Barrack 1998; Fulk 2018; Moradi & Chen 2018;
Moulton 1972; Nielsen 2013; Rauch 2017; Trubetzkog2t9/oyles 1992 and the
phonemic structure ofunilateral and bilateral linguistic units, i.e. syllables,
morphemesand words { © 1 12008;} Ot ¢ b22010;&amkrelidze& Ivanov
1995; Greenberg 199@jke 1947 Vennemann 1988

228 ISSN 2453-8035



Thelinguists who conducted phonological reseanth different languages, including
Germanic, have emphasized the importance not only @dtablishing phonemic
inventoriesand phonemiopposition systems, but altte need to study the phonemic
structure of urts at all hierarclual levels of languagdhe results of the present study
testify to the factthatthe language system fawrs one structural modeind imposes
restrictions on phoneme compality in other structural patternsor completely
prohibitsinstantiationof certainsound shapesonsisting of various classasd groups

of phonemes.

The discussion of the literaturon Gothic phonologyconcentrates on the most
significant works in the field, and does not claim to consider all the findings made
before. The developments in the phonology of Gothic do not permit to overview them
in thechronological ordesince there are tracesa#rtaininfluencesf and connections
between different linguistic schoolsFurthermore there have always been
phonologists, who did not belong to any particular school, but who have been
influenced by various theorieBischerd 3 r g €l995: &xi) The history dinguistic
research since its beginning in thé"I®nturyhas beercharacterized a%roceeding

in two channels, running parallel but differently orierit@dachek 1966: 15). In this
respectit is worthwhileto differentiate between phonetics and pdlogy. The former
refers to articulatory, acoustic, and auditory aspects of speech sounds as individual
products of individual speakeistualizedeverytime they are pronounced. Phonology
deals with phonemes as language units capable of differentiating meaningful units
(morphemes, words, and weforms) with regard totheir function in the language
system. According t& r § ms k T , scholarto useithre svord’phonemé was
Dufriche-Desgenettes in 1873 (1974: 21). However, it was Baudouin de Courtenay
(1972a: 152), whowas the first to givéhe phoneme its definition as a language unit
being "endowed by semasiologized and morphologized function4894 Most
importantly, the conceptf the phoneme has become pivotal in the emerging European
and American linguistic schools since the thirties of tHechtury. These arguments

condition the structure of the literature reviewirhe relevantpapers based on the
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phonetic principle, i.emaking no distinction between the concepts"ebund" and

"phoneme"are consideedfirst; areviewof phonological works is providedrther.

Many scholarly works have been written the phonology of Gothic. The authors
belonging to different linguistic schoolwing to light new aspects andffer new
insights into the subjecConsider Braune (1883-34), who under the chapter title
"Phonology draws conclusions as to the naturetbe Gothic vowel and consonant
sounds taking into account the followifactors (1) theorigin of theGothic alphabet

(2) the use of Greek words amiblical proper nams; (3) the transcription of the
Gothic proper names in Latin documents and by Latin authors of 8% 4enturies;

(4) the testimony othe cognate Germanic languag€thic monophthongsand
diphthongs in accented and unaccented syllables in the warellassthe subsequent
development of the primitive and general Germanic equivalents inherited from the
Indo-Germanic vocalic system are described by Wright (1910: -83). Gothic
consonantsire considereds the development of the primitive and general Garm
consonardl system taking into account their correspondences due to the operation of

Grimm's Law, Vernes Law, and other consonant chang#sd.).

The first scientific study of the Gothianguagdas beegarried out bylellinek (1926.
Applying comparative analysit the spelling of ancient Greek words apbper

names in Gothic texts, a well as théranscription of Gothic words argtope names

in Latin and Greek textshe spelling of words borrowed into the Romance languages
andby establishing sound correspondences of Gothic with other Geariiaauguages,

he describgvowd and consonant sounds (not phonemes), their history, syllabification,
accentuation and combinations of @nsonant sounds within word#& fair and
extensivetreatment of Gothic phonetics is suggestedZbgorozhnyj{ OH stc 5y dzd :
196Q 49-146), who provides a detailed description of Gothic sounds and different
consonardl changes as compared to their Ifelaropean and Common Germanic

correlatesTraditional desaption of Gothic phonetics is proposed Agud Aparacio
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and Fernandes Alvares (1988:-28), who differentiate between long and short

vowels, semivowels, occlusiyand fricative sounds.

A more detailed account of different phonological phenomena is ¢pyw&ukhman

(1 &~ d3@6& 3068), who focusem her research on the Gothic system of writing,
reading rules, accentuation, ablaut alternations, spontaneous and combinatorial
changes ofonsonants, which took place before the time of the Gothic writtend®c
Thesystem of Gothic phonemes is described in terms oficidgthonology byMo s s ®
(1969 51-69) with the emphasis on the classification and pronunciation of short and
long vowels, diphthongs, sound values of diagraphs, consonants, accentuation,
grammatical alternations according to Vetmekaw, assimilation, dissimilation,
simplification of consonantal clusters; much attention is paid to the phonetic changes

in the unaccented syllables.

Another landmark in the Gothic phonological stsis the work ofMarchand (193),

in which the authqgraiming "to determine the pronunciation of Gothizisessuch
criterig, as"(1) the origin of the alphabet; (R)an words andranscriptions of proper
names; (3) internal evidence; (4) comparative evidergep. cit., 12). Marchand
describes the pronunciation of tHeekntury Greek, certain Latiand runic signsap.

cit., 27-30); provides orthographical deviants explaining them as different types of
errors: mechanical errors, errpvghich may indicatgoronunciation (op. cit., 37-57);
discussesphonemic oppositionsop. cit.,, 60-64); considers comparative evidence
afforded by other Germanic and In@toiropean laguages ¢p. cit., 79-101). One of

the most important conbutions to Gothic phonologhas beemmadeby Bennett
(1980) whooutlines phonological hisry of Gothic, explains essentials of phonologic
and analogiachanges, developments of short vowels in originally medial and final
syllables.

Statistical data of Gothic initial and final consonants #relr clusters as the ratio of

two frequencie$ the average tewéll frequency and lexicon (dictionary) frequericy
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areprovided by Joos (1942% n b @2809)presentyvariousstatistics concerning East
Germanic, i.e. Gothic morphology amdlividual characters (letters and numerasg
principal speeclsoundsphonemesjn the Gothic manuscripf013) Rauch (2011)
in terms of generative phonology establistz@thic consonaal (op. cit., 47-49) and
vocalic (op. cit., 59-60) inventories; she describes phonological constranin
consonants gp. cit., 41-46) and vowels @p. cit.,, 51-58); and under the subtitle
"Phonologicakbrchitecture” segments the Gothic wontt@ ahierarchy of descending
tiers: the foot, the syllable, the skeletal or CV tier and the rodt (ogx cit., 35-40);
gives matrices of phonetic distinctive features for @sthic consonantand vowels
(ibid.).

The phonological evolution of the Oldermanic languages, including Gothis
presented within the framework of "kinemic theory" by Plotkin (20083483 This
theory viewsthe system of phonemes and phonemic oppositioaslynamic aspect
I.e.asthe proces,in which particular sound changes are described as links in one chain
of causesand effectsthat underliethe phonological history of evesinglelanguage
under investigationln his earlier writing, Plotkin (198) uses the term"kinakeme"
coined byBaudouin de Courtenay (193280) to designate the ultimate phonological
unit of language. This teris ablend composed &f 9 3 tkindihe'i the elementary
unit of articulatory workandU & @ g"'&cousmemei’ theelementary unit of auditory
perceptio, respectively (1972 325).The author of the kinemic thgo(Plotkin 2008:
26) explains:

"Of these three term&kineme' appears to be the most suitable term for the ultimate phonological
unit. <é > Asfor the term 'kinakeme', which was previously used by the present author to designate

the ultimate language unit, it appears to be unnecessarily complicated by the insertion of a reference
to auditory perceptiorsé > the reference to the initial action is quite sufficient".

Linear syntagmatics of the ultimate phonological units in the initial, mexhdlfinal
consonantal groups of Gothiwas investigated by Vaskd (© fj+ 199%8) In his
researchthe scholarestablisheghe frequency, regularitiesand restrictions in the

consonantal clusters oGothic lexemes selected frorkeist (1939), aalyzes
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interphonemic combinability of the ultimatehonological units which are very

productive in Gothic and based maimin phonological contrasts.

Yet, in spite of the extensiv&cholarship donsince the inception of Gothic studies,
someissues of Gothic phonology still remain the subject of discussions in Germanic
linguistics.An inquiry into the Gothic phonemgystem constructionalopential and

its implementationpreferences, limitations, and prohibitions on phonemic patterning,
as well as statistical investigation of the corpus under analysis merit further

considerson.

This artick aims to edablish the inventory of thevord-forms construction patterns
explore their potential, frequency, and functional load; identify and examine systemic
and peripheral models, investigatee vowel and consonant phonemes patterning
reveal regularities, conmsiints and exclusions on the phonemic combinability, and
define the average worbrms length andts mean square deviatipestimate the
research exactitude, and other data. Neither of these topics has been studied before
The aim of the study is achiedveby applying the methods of quantitatiye
distributional and statisticalnalyses to th@honological structure of wosfibrms
attested in the Gothic Bible amdinor Gothic manuscriptsObtained ly mechanical
sampling 9443 wordforms presented ¥ Tollenaere and Jones (1976), wite
exception of word fragments, number symbols, and emendedfaong have made

the corpus of the present study. The wimmans sampling frequency 67464 Each of

the registered worfbrms has also been creslseckedin K° b | er (1989),
(1998), and Streitberg (2000).

2. The phonemic system of Gothic

Beforeembarking orthe analysis of phonemic patterning in the Gothic words, t

Is necessary to decide what phonemic system of the Gothic language will béotaken

the research. In this study, the subsystem of Gothic consonant phonemes proposed by

Vasko ( ©m+1998) and the subsystem of Gothic vowel phonepresentedoy
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Plotkin (2008)areused.These subsystems are logically and linguistically substathtiate

and do not contradigach otheas far as the phonological theory is concerned.

Furthermoe, it is necessary to specify the approach to the notion of phoneme,, which
from its inception,was introduced to denote the ultimate indivisible unit tbé
language systenmdowever,the divisibility of phonemes into smaller phonologically
relevant entities charged wiemiotic value became evident to the representatives of
the linguistic school of Prague as early as in the-tmidies of the 28 century
(Trubetzkoy 1969: 67; Vachek 1976b: liter research brought to ligtdistinctive
features" as a universal inventory assumed to be used by all human languages for
building phonemes as bundles of such features (Jakobson 1971: 422, 4286184

With the devel opment of phonol ogi cal t heo
(Benveniste 1966: 121) meaning "delimitation" in Greek and "phononeme" (Grucza
1970: 77) were coined and introduced, but neither of them seems acceptable "since the
ultimate phonadgical unit is not in itself a unit of sound" (Plotkin 2008: 25). The
concept of "distinctive feature" was criticized for its imprecision (Fisgh®rr g e n s e
1995: 146147) since it did not reflect its "emic" status as a linguistic unit. The term
"kineme" proposed by Plotkin (2008: 26) appears to be the appsbpriateas it
properly reflects the essence of the ultimate "emic" unit of sound generating movement,

and it will be used in this sense hbetow.Plotkin (op cit., 63 explairs:

"A block of kinemes constituting a phoneme is a standard unity providing for automatic
materialization of its underlying substanicea systemically organized block of several aggregates
for phonatory actionsMaterialization of a single kineme &itomatic in the sense that the neural
impulse it represents in the language system activates the aggregate of actions as an integral unity,
a complex formed in the process of mastering the sound pattern of the language”

Thus, the phoneme is consider&sl a languagspecific standard block of kinemes,
while Jakobsonian (Jakobsd971: 426421) and ChomskyarfChomsky & Halle
1991: 299300) "distircttive features" are universalere inventoriesand represent "the

phonetic capabilities of man" (th). Kinemes, on the contrary, have all the attributes
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of linguistic units: they are padigmatically organized, syntagmatically combiyesttl
theycarry semantic loa(Plotkin 2008: 4552, 61).

Consonantal modal kinemes (Plotkin 2008:8%) determine theature of the obstacle

to the air stream and are represented in Gothic by the sonority opposition for controlling
the work of the vocal cords and the striction opposition that deals with other obstacles.
Consonantal locational kinemes (op. cit.;88) deermine the choice of the active and
passive articulatory organs, thus forming in Gothic the opposition of labiality (pre
centrality according to the active organ of speech), the opposition of-allatmarity

/ velarity / pharyngeality (postentrality a&cording to the active organ of spbeand

the opposition of postentality (posicentrality according to the passive organ of
speech). Vocalic modal kinemes (op. cit;73) control tongue elevation (low vs. ron

low or high vs. norhigh), while vocaliclocational kinemes (op. cit., 78) control
timber characteristics dependent on the horizontal tongue position and lip movement

(front vs. nonfront or labialized vs notabialized).

Within the framework of the kinemic theqgny phoneme can be descdlas a bundle

of kinemes, e.g., the Gothic phoneme /I/ is defined as a standard block of kinemes
consisting of the positive modal kineme of striction, negative modal kineme of
obstruence, positive modal kineme of sonority, and locational negative kindmes o

labiality, palatealveolariy, and posidentality.

3. The phonemic structure of the Gothic word-forms at the segmental level

The study of phonemic patterning in the Gothic wimans involves determining the
length of each registered weform in phonemes, establishing the inventory of models
(patterns) of the phonemic structure of wiodms, calculating the frequency of each
model, applying statistical methods to verify the reliability of the study, identifying
clusters ofvowel and consonant phonemes in the structure of amas, analyzing

the mechanism of their patterning in order to expose factors, preferable patterns,
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redrictions, and prohibitions on combinability within thegolemic structure of word

forms.

3.1 The length of the Gothic wefdrms in phonemes

One of the important structural features of a wiann is its length in phonemes.
Torswev note that 'the possible number of phonemes in a word / wianan itself is
interesting in the structural characterization of a word / viomh" (v s tc 19§20
5). Smrnitskij defined the wordorm in the following way "The wordform is a
certain word in a certain grammatical form aric certain phonemic shag®y which
oneparticularlexical meaning igxpressed{ad3y tc dzd YL954:211).This section of
the study focuses onbringing to lightthe registered Gothic worfbrm length in
phonems. The corpus of the wortbrms under analysis 9443thetextual frequency
of the wordformsis 6746!.

As a result of the corpus phonemic structure analysisj#ormsfrom one tanineteen
phonemes itengthhave been registeredo eighteeqphoneme wordorms have been
found. Thusthe whole corpusf word-formsis dividedinto eighteen groups. Each of
the eighter groups is represemteby a different number of wotfbrms and their

differenttextualfrequency inthe Gothic manuscriptander study(See Table 1)

Table 1 Distribution of the phonemic woitdrm length in Gothic

Number of Number of the | % of the wordform Absolute % of the wordform

# phonemes in the registered usagen the sample | frequency of the usage from their
word-form word-forms word-form absolute frequency|

1. 1 2 0.02 658 0.97

2. 2 53 0.56 11175 16.56

3. 3 200 2.12 13032 1931

4. 4 619 6.55 9512 1410

5. 5 1175 1244 10191 1510

6. 6 1532 16.22 6981 1034

7. 7 1548 16.39 5634 8.35

8. 8 1428 1512 3914 5.80

9. 9 1166 1235 3002 444

10. 10 724 7.66 1473 218

11. 11 521 551 1058 156

12. 12 252 267 477 0.71

13. 13 128 135 205 0.30

14. 14 64 0.67 109 0.16

15. 15 20 0.21 29 0.04
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16. 16 6 0.06 8 0.01

17. 17 3 0.03 4 0.006

18. 18 Not regisered

19. 19 2 0.02 2 0.003
Total: 9443 Total: 99.95% Total: 67464 Total: 99.94%

One-phoneme word-forms. This group is represented Byvord-forms. Their textual
frequency is 658, e.g.Gath. ei /i/ T partic.,, conj."in that case under those
circumstances, then, thereby, such that, a time wherein, such manner as, in a'way that
(Kbl en31:13839: Sn bd a-213; Bteeitb8rg 20@0033; Tollenaere &
Jonesl976 43-44).

Two-phoneme word-forms. This group isrepresented byp3 word-forms. Their
textual frequency is 11175, e.g.,t@an i prep "in, into, unto, onto, at, whiin, when,
while, in virtue of because of, for the sake of, throughg' ( K° b | e 294-30@ 8 9 :
Snbdal 149 Bireitbetgd200@25; Tollenaere & Jones 1976:-96).

Three-phoneme word-forms. This group is represented 200 word-forms. Their
textual frequency is 13032, e.@pth.1 a’inadv., conj."then, at that time, but, this
time, thereupon, thereafter, now thentliermore, moreover, when, thughenevet
(Kbl er -338;9: SmBdailloslL Stekiberg 200D:412; Tollenaere &
Jonesl976 176178).

Four-phoneme word-forms. This group is represented 819 word-forms. Their
textual frequency is 9512, e.@pth.latai nom. and acg neut, sing.of demonstr.
pron. "that" ( K°® bl er 1989: 5 4 1866; Sreitbeiga 2000:1127 8 :
Tollenaere & Jones 1976: 1-483).

Five-phoneme word-forms. This group is represented by 1175 wdodns.
Their textual frequency is 10191, e.Goth.ahmani noun,acc., neut.sing.ahma
"spirit'( K° bl er 1989: 15; Snbdal 1998: 20;
1976: 8).
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Six-phoneme word-forms. This group is representday 1532 wordforms. Their

textual frequency is 6981, e.@Gpth.k u n i B"9pers., sing., pret. indf pret-pres.
verbkunnan'be acquainted, to know, to understagdK ® bl er 1989: 347,
618; Streitberg 2000: 47; Tollenaere & Jones 1976: 119).

Seven-phoneme word-forms. This group is represented by 1548 wdodms. Their

textual frequency is 5634, e.@pth.armands Part. | nom, masc., sing. chrmands
"having mercy oh ( K°® bl er 1989: 58; Snbdal 1998
Tollenaere & Jones 1976: 23).

Eight-phoneme word-forms. This group is represented by 1428 wdodms. Their
textual frequency is 3914, e.gGoth. galaubeinaii noun, dat. fem., sirg. of
galaubeins'belief, faith" ( K ° b1B8& 199200, S n b d a2b2-2% S8elherg
2000: 233; Tollenaere & Jones 1976: 61).

Nine-phoneme word-forms. This group is represented by 1166 wéodns. Their

textual frequency is 3002, e.Goth.insandidai 15tand 3° pers. sing.pret. ind. of the

weak verbl insandjan"send, dispatch( K°® bl er 198 9: 3094; SnkE
Streitberg 2000: 77; TollenaegeJonesl976 97).

Ten-phoneme word-forms. This group is representday 724 wordforms. Their

textual frequency is 1473, e.g5oth. fauramal leis i noun,nom. and gen.masc.
favkamdl leis "ruler, prince, chief, head man, governofficial’ ( K° bl er 1989
Rousseau 2016:9%n pbpdal 1998: 230; Streitberg 20
A47).

Eleven-phoneme word-forms. This group is represented by 521 wdodms. Their
textual frequency is 1058, e.Goth.galaubideduni 3" pers. pl., pret. incdbf theweak
verb | galaubjan"to believe, to permit, to have faith in, to be confident of, to have

confidence inN K° bl er -2@0@@;9: SO ® a638; Steeith&g 200D:346;
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Tollenaere &Jonesl976 62).

Twelve-phoneme word-forms. This group is representdyy 252 wordforms. Their

textual frequency is 477, e.ggoth. swnagogafada noun, dat. masc.,sing. of
swnagogafbs "synagogue leader, ruler of tegnagoguel{ K° bl er 1989: 5
1998: 1009; Streitberg 2000: 183; Tollenaere & Jones:197).

Thirteen-phoneme word-forms. This group is represented by 128 wdodms. Their

textual frequency is 205, e.g3oth. gaswiltandansi Part I, nom., masc., plof
gaswiltandansthose who cease liviid K° bl er -238;9: Si2Rda/ 19
1008; Streitberg 2000: 275; Tollenaere & Jones 1976: 68).

Fourteen-phoneme word-forms. This group is represented by 64 wdadms. Their
textual frequency is 109, e.Goth.sildaleikideduri 3 pers. pl., pret. incbf the weak
verb | sldaleikjan "to marvel, to wonder, to bamazed ( K° bl er -478;8 9 :
Snbdal 1999 Btreitbedgl2B00: 15; Tollenaere & Johé3 G 159).

Fifteen-phoneme word-forms. This group is representdny 20 wordforms. Their

textual frequency is 29, e.gGoth. ufarfulllandansi Part. I, nom. masc.,pl. of
ufarfulllandans"those who are overfilling, those who are fillingdoperabundante
(Kbl er 1989: 562; Snbdal 1998: A%8; St
191).

Sixteen-phoneme word-forms. This group is represented by 6 wdoims. Their

textual frequency is 8, e.g5oth. mil anakumbideduii 3 pers. pl., pret. indof the

weak verbl mil anakumbjarrecline together with to eat, lie down to a meaether"
(Kbl er 1989: 392; Snbdal 1998 :nesgr®d; St
134).

Seventeen-phoneme word-forms. This group is represented bywdrd-forms. Their
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textual frequency is 4, e.gGoth. ufarhiminakundang adj., nom., masc., plof
ufarhiminakung "born of heaven above, heavenly, of heavemigin®( K° bl er 19
563; Snbdal 1998: 1100; Strsé97a61®er g 2000C

Nineteen-phoneme word-forms. This group is represented by 2 wdaims. Their
textual frequency is 2, e.gsoth.gah anmi sandideduni 15t pers. pl.pret. ind of the

weak verbl gami | s a famdjthemwe sent with (K° b | er  1Mil@r2019:2 0 9 ;
198, 268, 670;Rauch 2011: xxi;Sn b d a | 1-915; 8Streitbérd. 2000: 311;
Tollenaere & Jones 197660, 70)

As shown inTable 1, 9165 Gothic wordorms with a length from three to twelve
phonemes comprise more than 97%tlbé sample whereasthe number of the
registered wordorms with a lengttof oneto two andof 13 to 19 phonemes more
than 60times smallerthere are 278 wortbrms, which is 2% of the total numbeof
word-forms. According to the laws of the Gothic language, only two vgihelnemes
/o/ and/i/, graphically represented lmyandeli, respectivelyform onephonemeword
forms. The initial position in the Gothic wofdrms is occupied by all 19 consonant
and 7vowel phonemes with the only restriction for the phonghte occupythe word

form final position

3.2 Statistical analysis

Data onhe number of phonemes that can occupy worth initial and final positions,

l.e. 26 and 25 phonemes, respectiveljow calculaing the theoreticallypossible
number of twephoneme wordorms:26 x 25 = 650In the corpus under analgsonly

53 twophoneme wordorms are registereé. comparison of the theoretically possible
numberwith the registeredquantity ofinstantiated modelsf two-phoneme word
forms (650and 53, respectively) leads to the conclusion that the Gothic language
macrosystem imposes restrictions on the implementation efastktwephoneme
word-forms. Calculationspresentedn Tablel concern the implementatiarf word-

forms withthelengthof 10to 19 phonemeshow even more limitations of the Gothic
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language macrosystem: the word-form length increases, the number of wdéodns

decreasesharply

To calculate the average phonerdagth of the registered woifdrms, the formula
proposed by Perebymi} j tc j B @Q0D2z38fip used

ar %ﬁ?in which:

X=average wordorm length in phonemes;

x T total numberof the registered wortbrms

~i I number of phonemes in theord-form;

ni i number of woreforms of a certain length in phonemes

xn; T total number of wordorms of all lengths in phonemes

After performing the necessaoperationsthe average phonemic length is calculate

B

(%] = = 7.42 phonemes.

Thus, the average woffdrm length in the corpusf the Gothic woreforms under
analysis is 7.42 phonemes. This value depends on the numberdsforms of each
length: an increase or decrease in the numineild change the average length of the
word-form. When calculating the average length of the wordh, it is essentibto set

the limits of oscillation of both average and absolute lengths by the formula of the mean

square deviation; BB—" (ibid., 48).

Having made all the calculationgthe mean square deviatiemfound by the above
given formula, in whib:

07 mean square deviatipn

X=avera@ wordform length in phonemes;

~i I number of phonemes in the welia'm,;

ni i number ofword-forms of a certain length in phonemes

x T total numbeof the registered wortbrms

xn; 1 total number of wordorms of all lengths in phonemes
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a = —° - VIU® p ¢ MWABATT=235.

To verify the accuracy of the obtained results, it is necessastitnae the oscillation

measureof the averagevord-form length, ,rwhich is calculated by the following

formula, - (ibid., 51).

Having used all previously obtained data, tieasure of oscillation is tse

8 _ 8 _ _

The mean square deviatid 2.35,@hd, 7 002.In the range frox.i 2, fo x.+
2, ,i.e.7.421 002107.42 + 0.02 (7.40 7.44), there are possiblescillations in the

average Gothic worfbrm length that are caused by statistical factors.

Since wordform fragments, wordorms with spaces, letters denoting numbers, word
forms with individual letters restored by Streitberg (20@@re not registeckin the

sample the value ofx_cannot be calculated preciseliccording to Perebyjnis
( j toj B QOD2Z60MHI):

"é xand other statistical characteristiésare calculated with a certain amount of error, that is,
with a certain deviation of the valubat we would obtain if we survey the whole corpus. This
inaccuracy is called a margin of error (or inaccuracy) of the stuahd is calculated by the formula

—[fin which: K is a constant that determines the confidence coefficient and eqLa&l§.to

Relative margin oerrorin thestudyis foundaccording to the formal

rE 8 2 8 - 88 81 1 v ¢t i his means that the valuexafaverage

phonemic length of the registered wdaimsin Gothic)in thisstudy iscalculated with

a relative error 00.5%, and theexactitudeof the satistical characteristics is ®%.
Consequentlystatistical data ofhe phonemic patterning of the woefdrms in Gothic
arehighly precise.
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4. Distributional analysis at the phonemic level

The phonemicombinatorial model in a worfbrm is represented by a canonical form

(CF), where C is any consonant phoneme aNdis any vowel phoneme. The
consonantal Gothic subsyst@mnsists 0ofl9 phonemegshe vaalic systeni’ of seven
phonemesThe theoretical number of wefdrms of a certain length in phonemes is
cal cul at ed b y" whereais thesnumber bf phodemes that structure the
word-forms (length of wordforms in phonems) ¢ J tc J B d97@z16M).Thus, for
nineteeAphonene wordf or ms , the number ofl thawisoni c
525288 CFs, et

4.1 Canonical forms

It is quite certain that not all theoretically possilbEnonicalforms (combinatorial
models)of the phonemic structure of the Gothic wdodms can beinstantiatedlike

in any other languagd, dependson many factors: 1) the number of phonemes in a
word-form; 2) the morphemic structure of a wefaim; 3) the implementatioof
consonantal and vocalic clusters of phonemigisin a wordform in different(initial,
medial,and final) positions4) the phonemehat occupies initial position a word

form, and 5the kinemicstructure of the phonemes that constitute a vionah.

Table 2showsthe number of theoretically possikded registered canonical forms
instance®f the Gothicword-forms of eactparticularlengthare provided in the right
side columnThe table shows thadercentage of the canonical formstantiatedn
word-forms of each particular phonemic lengkbpends on the number of phonemes
constituting the wordorms, rangng from 6875%(the highestneasuref realization)

in 4-phoneme wordorms to 0.0002% (the lowestmeasure ofrealization) in 19
phoneme wordorms. After analyzingthe corpus 0f9443 Gothic woreforms, their
inventory of656 canonical forms (&ywasestablished

As shown inTable 2, the Gothc language does not use #ieoretically ssible

canonical forms from 1o 19 phonemes longhe longer the worflormsin phonemes
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are the smallethe percentage of realization of theoretically possible canonical forms
by the languages, and thesmalleg the number of wordorms modelled by these

canonical formss.

Table 2 Number of theoretically possible and registeradonical formsompared

Number of| Theoretically Number of % of Canonical form
phonemes possible the registered| realization (example from the corpus under analysis
in a word number of canonical
form canonical formg forms
1 2 1 50 Vi ol interj. "o, oh, aha, Na
2 4 2 50 VCi il i conj"but, however, in any case
3 8 5 625 CVC i heri adv. "here, hithel,
4 16 11 68.75 CVCC i barmn noun nom.,neut "child";
5 32 19 5938 CCVCV i stainai noun,dat. masc."stone, rock
6 64 33 5156 CVCCVC i sunju$ noun,gen, fem. "truth”;
7 128 41 3203 CVCCCCV i waurstwai noun, nom., masc
"worker";
8 256 57 2227 CCVCCVCYV i swikniai i noun, dat. fem.
"purity, chasity;
9 512 77 1504 CVCCVCCVC i gaggandini Part. |, dat.masc.,

sing.of irreg. verbgaggan
"to go, to walk;'

10 1024 81 791 CVCVCVCCCYV i fauragaggjai noun, nom.,
masc. sing"superintendefif

11 2048 96 469 CVCVCVCCCCV i man amgaui haun,
nom.,masc., sing.urderet;

12 4096 91 222 CVCCVCCVCCVC T midjungardisi noun,gen.,
masc. sing'the habitable world, earth"

13 8192 71 0.87 CVCVCVCVCCVCYV i himinakundanai adij,
acc.,masc.sing."heavenly, celestigl"

14 16384 44 0.27 CVCVCVCVCVCCVC i witodalaisarjosi noun|
nom., masc., pl"law teacher, legal exegetgribe)

15 32768 17 0.052 CVCCVCVCCVCCVCV i sildalikjandona i

Part. I, nom., pl., neut, of the weak verb |
sildaleikjan"marvel, wonder"

16 65536 6 0.0092 | CVCCVCVCCCVCCVCVigaswi kun
T Part. I,pl. neut, oftheweak verb Ig a s wijak
"make manifest, make openly knoiyn

17 131072 3 00023 | CVCVCVCVCCCVCCVCVi
mi T an ak u mbRad. i, gen.plemasc. of
theweakverbimi T anakumbj an
"lie down to a meal together"

18 262144 Not registered

19 524288 1 0.0002 | CVCCVCCVCCVCCVCVCVCT

gahl anmi I siah peis.glemet of the

weak verb Ig a mi | s dto sepda/wispatch
together witH.

Total: 1048574 656 0.0625

The analysis shows that the use of theoretically possible canonical forms with a length
from one to six phonemeshggh (from 6875% to 50%). As the length of the canonical
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form increases, the percentage of its realization from the theoretically possible number
decreases: after tliephoneme canonical forms it is less than 50%, and it decreases as
the length of the canical forms increasg¢ffom 3203% in 7-phoneme to @002% in
19-phonemecanonical forms)The studyof the ghonemic structure of wortbrms

shows that the number of canonical forms registered in the Gothic langakgean
extremely smalportion of their theoretically possible number: 656 out of 1048574,
which is 00625%.

It is necessamot only to establish théenventory of the canonical forms used in the
language, but also to determine the role that each canonical form playAlirthe
Gothic corpus of 67464vord-form usagess patterned according to 656 canonical
forms (CFs), each ofthem having different frequencyand consequentlybeing
characterized by various modelling powkerOtc ¢ 2 0 Th@sthere &e CFs, such
asCV(, e.g, Goth.jahi conj. "and, but, also'YC, e.g, Goth.utT adv. "out, outside"
CV, e.g, Goth.bi i prep. "by, at, neargtc. with very high frequency of 9588, 5948
and 5227f usageswhich is 14212%, 83816% and 748%, respectively, of the total
word-forms frequency;and there aresuch CFs, as CCVCVCCVCYV, e.g, Goth.

s wi k u nddwa 'lplainly, clearly, in an obvious mann&'VCVCVCVCVCYV,e.g,
Goth. fauragahugidai 3 pers. sing., pret. indof the weak verb fauragahugjan
"make up onse mindbeforehanti andVCCCVCCCVCYV, e.g, Goth.andbahtjaina

3" pers. pl, pres. optof the weak verbandbahtjar'serve, administer, perfotywith
much lowerfrequency of 25, 15and 5, respectively. Such canonical forms, as
VCVCCCVCCC, e.g, Goth. ufarskaftsi "altar, first fruit, CCVCVCCCC, e.g,
Goth. frawaurhts 71 "offence, transgression, exbing’, and
VCVCCVCVCVCVCCVCC, e.g, Goth.ufarhiminakundan$ adj., pl.,nom, masc.,
weak declof ufarhiminakundsborn of heaven above, of heavenly origin, heavenly
are represertl each by a single wofdrm.

Forfurther studyof the phonemidistributionin Gothicword-forms it is necessary to

determinewhich canonical formsomprise theoresystemthe main systerar centre
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and peripheryn terms ofPragueschool of linguistic thoughf D a 1966, Vachek
1966 27; 1976a), which is 75%,90% and 10% respectively.Table 3shows?24
canonical forms (CFs) with tHaghestmodelingpowerin the decreasing frequencies
order.These CFsepresenthe coresystem, theynodel 50660Gothic wordforms,

which comprise75.09P46 of allthesample

Table 3 Modelling power of the most frequetdnonical forms in Gothic

Canonical Example of a word Modelling | Cumulative | Modelling | Cumulative

form form and its translatior power modelling power modelling

# (frequency) power in % powerin %

(frequency)

1. CVC gami "came" 9588 9588 14212 14212
2. vC uti "out, outside" 5948 15536 8.816 23028
3. CvV bii "by, at, near" 5227 20763 7.748 30.776
4. CVCV runai "secretplan’ 4803 25566 7.119 37895
5. CVCVC sunus "sort' 4087 29653 6.058 43953
6. CVCCV mannai "man, persoh| 2386 32039 3536 47490
7. VCCVC unsari "our" 2096 34135 3.107 50597
8. CVCCVC | wiljlani "to wish' 1976 36111 2929 53526
9. VCCV ahtaui "eight' 1813 37924 2.687 56213
10. CvVCC barni “child" 1661 39585 2462 58675
11. CVCVCV rodidai "spoké 1493 41078 2213 603888
12. \{8% augoi "eye' 1349 42427 1.999 623888
13. VCC ainsi "one, alongé 1255 43682 1.860 64.748
14. | CVCVCVC | laisareisi "teachet 1221 44903 1.810 66558
15. Vv eii "in that casé 658 45561 0.975 67533
16. CCVCVC brol ar i "brothet 652 46213 0.966 68500
17. | VCCVCVC | aggilusi "ange! 609 46822 0.902 69403
18. CCVCCV__ | stibnai "voice" 607 47429 0.899 70302
19. CVCVCC mikilsi "great, largé | 581 48010 0.861 71163
20. | CVCVCCVC | bokarjosi "scribe$ 577 48587 0.855 72019
21. | cveveey | fijalwai "enmity’ 564 49151 0.836 72855
22. VCCVCV idreigai "repentencé | 507 49658 0.751 73606
23. | CVCVCVCYV | samaleikd "similarly" | 506 50164 0.750 74356
24. CVV saeii "the one whb 496 50660 0.735 75091
TOTAL: 50660 50660 75.091 75.091

As shown inTable 3 there ardour threephoneme CFs with the highest cumulative
modelling power 12688 wordform usages, which i$8.807% of the total frequency
two two-phoneme CFs with cumulative modelling powed & 75 wordform usages,
which is 16564% of the total frequencyhreefive-phoneme CFsvith cumulative
modelling power of 8569 wortbrm usages, which is 1201% of the total frequency,
threefour-phoneme CFs with cumulative modelling power of 8277 wordh usages,

which is 122696 of the total frequencysix six-phoneme CFs with cumulative
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modelling power of 583 wordform usages, which is @1% of the total frequency,
two sevenphoneme CFs with cumulative modelling power 82word-form usages,
which is 3.548% of the total frequencytwo eightphoneme CFs with cumulative
modelling power of 108 word-form usages, which is @05% of the total frequency,
and one onephoneme CF with the frequency of &%vordform usages, which is
0.975% of the totafrequency.The main system together with there of thesystem
include 71 canonical formg0823% of all the CFsj)hat model 60812vord-form
usages, which is 904%. The resb85 canonical forms modébx wordform usages,
which is 986% of the woreflorms corpus under analyswshich represerdgthe Gothic

language wordorms periphery.

4.2 Gothictwo-phonemenitial vocalic clusters

In the Gothic woreform corpusunder analys, 61 wordforms containing twe
phoneme vocalic clustens the initialpositionwereattestedThisis 065% of the total
word-form number (948). Their frequency is 767 worfbrm usageswhich is1.14%

of the total woreform frequency (67464Among these wordorms, only sevenare of
Germanic origin with thérequency of 25 wordorm usagesThey all begin with a
two-phoneme vocalic clusteu /iu/, which represents the only Gothic biphonemic
diphthongwith no signs obeing monophonemicize&bbinghaus 197 Plotkin 2008:
127),e.9:

1) Goth.iumjonsi noun,nom., fem. plof iumjo "crowd, throng' K° bl er 1989
Snbdal 1998: 5116 Tolléhdermre & Johels EO76H4) 2 0 0 O :

2) Goth.iupi adv."up, upwards'( K° bl er 1989: 317; Snbda
2000: 59; Tollenaere & Jones 1976: 1,04)

3) Goth.iupai adv."on high, above, aloft, high i K° bl er -3DB&8,9: SBR &
1998: 516; Streitberg 200858 Tollenaere & Jones 1976: 104)

4) Goth.iupanai adv."from above, from before, again from the start, dhevK © b | e r
1989: 3 1398:5%a) $irditadrg 2000: 359; Tollenaere & Jones 1976; 104)

5) Goth.i u p a hdv.fromabové( K° bl er 1989: 318; Snbda

2000:29; Tollenaere & Jones 1976: 104)
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6) Goth.iusila’ noun, nom., fem.isg. "improvement, amelioration, betterment, ease"
(Kbl er 1989: 318; Snbdal 1998: 517; St
104),

7) Goth.iusizai adj. (supplet. ofg o I"good’), nom., masc.isg. "better, superidr
(Kbl er 1989: 318; Snb®&%Tollénaede®:Jonésl1I76: St
104).

In addition to thesé&y4 word-formsof the corpuswith the frequency of 742 wofibrm

usages represeptoper name®f the Biblical personagegeographicahames and

names of nationalitiesvhich were transcribettom the Old Greek origi, the so
called"Greek Vorlagé of the New Estamen{Miller 2019: 1820), e.qg.:

1) lesus/iesus i "Jesus({ Sn bdal 1998: 420; Streitber
1976:85),

2) lakob /iakob/T "Jakob"( Sn b d al 1998: 4 P3H;;Tolléhaereeki t b e
Jones 1976: 85)

3) lairusalem/ i 0 r u&'"ddrusal@m’{ Snbdal 1998: 415; St
Tollenaere & Jones 1976: 85)

4) laurdanu/ i Or idnaum,waéc., masc. singhe Jordamiver’'( Sn b d a:4171 9 9 8
Streitberg 200055; Tollenaere & Jones 1976: 85)

5) ludaialand/ i u d via'JudendK°® bl er 1989: 317; Snbda
2000:165 Tollenaere & Jones 197&03);

6) iudaiwiskon/ i wiskor/ i inf. of the weak verb Il "live like aJew"'K°® bl er 19
317; Snbdal 1998: 516; Streitberg 2000:
7)ludaius/ i ud ews(/K° bl er 1989: 317; Snbdal 19
Tollenaere & Jones 1976: 104)c.

Two three-phonemaeinitial vocalic clustersvere identified They arerepresented by
single usagem the Gothic Biblee.qg:
1) /iai/ in laeirus i "Jairus, a ruler of the synagogsename §n b d a | 1998:

Streitberg 2000: 125; Tollenaere & Jones 197¢; 85
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2) /ioa/ in loanani "Johanal the Old Testament propeame E§n bd al: 473 9 9 8
Streitberg 2000451, Tollenaere& Jones1976G 98).

4.3 Gothic twephonemdinal vocalic clusters

Besides,liere ae 37 (0.39% of the total number of woiffdrmsunder analysisGothic
word-forms with the frequency of 8q1.19% of the total wordorm frequencyusages
containingl9 two-phoneme vocalic clusters in the final position

1) Au/, e.g., Gothniu i adv."do not,did not, shall not, will not, have fo¢ K° b1l er
1989: 413; Snbdal 1998: 775 ; Strei;jtberc
2)/uil, e.g., Gothl ueii relat. pron.nom., $ng.,"youwhd' ( K° bl €557 1 &P d a |
1998 1089 Streitberg 2000245 Tollenaere& Jonesl976 189);

3) lod, e.g., Gothailoe i interj. "my God"( K° bl er 1989: 18; S
Streitberg 2000: 221; Tollenaere & Jones 1976: 9)

4) /au/, e.g., Gothjau i adv."it may not be so that, is it so that, whether, regarding
whether'( K°® bl er 1989: 333; Snbdal 1998: 58
Jones 1976: 116)

5) /lual, e.g., Gothlesuai noun., dat., sing., masc. kefsus'Jesus{ Sn b d a | 1998
Streitberg 2000: 59; Tollenaere & Jones 1976; 86)

6) /ii/, e.g., Gothl i z erelat.ipron., gen., pl., masc. sdei"the one who, the one
which, which"( K° b | e 458 1 S P d. 8719 Stte@b@rg 2000377, Tollenaere

& Jones 1976187);

7) liol, e.g., Gothgazaufwlakia noun., dat., sing., masof gazaufwlakid'treasury,
treasure rooth( K° b | e 237 1 9S8P d:é813 Strehierg 200043, Tollenaere

& Jones 197671);

8) fia/, e.g., Gothpraitoria noun., acc., sing., neut./fehpraetorium, palacg" K° b | e r
1989:4264 2 1; Snbkbdal 1998: 789; Streitberg =z
9) /ail/, e.g., Gothswaeli conj."so that, such that, so as to, theref¢greK° bl er 19
510; Snbdal 1998: 9Tolenaeres& Jones1976:d67gy 2000 :
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10) /ei/, e.g., Gothl i zieedat. pron., gen., pl., masc. and neusadi"the one who,

the one which, which{ K° blb8&r 45 8, Snpbdal 1998: 879
Tollenaere & Jones 1976: 187)

11) /oi/, e.g., Gothl a I riaavi"from the place that, from which place"K° b | er
1989543 S n b d:d063 3treitheédg 2000377; Tollenaere & Jones 197683);

12)/ §,ie.y./Gothl a ii eelat. pron., nom., pl., masc. sdiei"the one who, the one
which, which ( K°® bl er 1989: 455; Snpbdal 1998: 8
& Jones 1976: 174)

13)/ i ,8.0./Gothsiaii 3 pers. sing., pres. opt. tfeirreg. verbwisan"be, exist,

have existence, be prese(tK®°® bl er 19 8 9998: 23R Streitbarg_2008 |

391; Tollenaere & Jones 197657);

14) /8 u/,®.g., Gothgatrauai 1 pers. sing., pres. ind. dieweak verb lligatrauan

"trust, have confidence, lsenfident of, be convinced gfut into the trust off K° b | e r
1989:228; Snpbdal 1998: 1031; Streitberg 2
15)/ i &1g./ Gothsiaui 1% pers. sing., pres. opt. tfeirreg. verbwisan"be, exist,

have existence, be prese(itK® b | e 640 1 98n9p d a | 1998: 1219;
131; Tollenaere & Jones 1976: 157)

16)/ § jewy. Gothhabaiui 3 pers. sing., pres. opt. tfie weak. Verb Illhaban
followed byinterrog. eclit. partic.-u "have, possess, have hold of, takedhadl have

at ones disposalconsider’( K° blb88 251; S n b da34d4 StrétieR) 2000:

141; Tollenaere & Jones 1978b);

17)/8 u §eug., Gothgatrauaui 1%pers. sing., pres. opt. thfeweak verb lligatrauan

"trust, have confidence, be confident of, be convinced of, put into the tr§sto?' b | e r
1989: 228; Snbdal 1 939 BTollerfadre8&1JpnesSIO76:69)t b e r
18) / § u &.g.,/Gothbauaii 3 pers. sing., pres. opt. tiie weak verb lllbauan

"dwell, inhabit, livé ( K° b | e:r83 1 BS& P d al33 Sir6itbeBg 2000389
Tollenaere & Jones 19780);

19) B u,e.g., Goth. Gotlt. §iunoun., nom. and acc., sing., néwtork, act, activity,

deed, product, effec(" K°® bl er $S8®dal 52898: 1017; St

Tollenaere & Jones 197671).
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There isonly onethreephonemefinal vocalic cluster/ i Srepregented by a single
word-form: Goth.siaiui 3 pers. sing., pres. opt. tfeirreg. verbwisanfollowed by
interrog. enclit. partic:u "be, exist, have existence, be pres¢dth b d a | 1998:
Streitberg 2000: 141; Tollenaere & Jones 195A¥)

The analysis of the initial vocalic clusters slsammediate phonological constraints
that prevent their phonemic patterning, particularly in the viorohs of the Germanic
origin. Instances of clusters in the Biblical proper names are transcriptions from the
Greek original. Final vocalic clusters are dagioned mainly by the morphological
system (noun, pronoun, and verbal paradigms). Vocalic patterning in Gothic

demonstrates much lower combinability as compared to that of consonantal.

4.4 Gothic consonantal clusters

This section of the present study proposes a phonological analysis of initial (33 two
phoneme two threephoneme) and final (75 twphoneme, 48 threphoneme, and
sevenfour-phoneme) consonantal clusters, based on a sample of 11988 (5038 two
phoneme initig 5571 twephoneme final, 20 thregghoneme initial, 1315 three
phoneme final, and 44 foyphoneme final) textual occurrences in the Gothic Bible and

minor Gothic manuscripts

4.4.1Gothic twephoneme initial consonantal clusters
Having analyzed all theocpus of the Gothic wortbrms, 33 out of 361 (9.14% of
realization) theoretically possible twshoneme initial consonantal clusters were

identified. Their frequency in the Gothic manuscripts is 5038 usages.

The most frequent twphoneme consonantelusters are:

1) /fr/ with 1634usages, e.g., Gotlram1 prep."forwards, forth, from, at, by, near,
before, about{ K° bl er -1839: SABda-247; Btgelb8rg 20Q04 %4
Tollenaere & Jones 1976: 1),
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2) Isw/with 948 usages, e.dsoth.swei adv.,conj."as, just as, in like manner as, as
if, like" ( Kbl er -5289: SBIPdad{l002] St@itberg 200®:9211;
Tollenaere & Jones 1976: 1-489);

3) /hr/ with 494 usages, e.g., Gotimopjani inf. of theweak verb I'cry out, shout,
callout"( K° bl e 2751 98n9t9€8a 391 Streitberg 2000205 Tollenaere &
Jones 197681).

The least frequent twphoneme consonantal clusters are:

1) /gl/ with 4 usages, e.g., Gotglaggwiba i adv. "meticulously, with attention to
detail, diligently" ( K° bl er 19 8 9 :19982 32G;; Streffbrrey @GDIB5;
Tollenaere & Jones 1976: 72)

2) /bn/ with a single usage, e.gonauandang Part. |, nom., pl., masc. of tistrong
reduplicative vertbnauan'rub”"( K° bl er -1®8;9:SrMwWda l 1998:
200Q 109 Tollenaere & Jones 1976: 35)

3) /k*r/ also with a single usage, e.g.r a mnindumg acc., sing., fem.agfr a mmi 1 a
"moisture’( K° bl er 1989: 431; Sa0bodil; Toleheer@ & 8 2
Jones 1976: 149).

The number of theonsonant phonemés 19. All of them except /j/ can occupy the

first position in the initial cluster. The theoretically possible number ofgixaneme

initial consonantal clusters is38324. Of these only 33 occur (10.19% of realization).
The second position in the cluster is occupied by 17 consonant phonemes; excluded
from the sequences are the phonemé&s dnd /j/. The most typical and frequent
clusters are those containing sonogambnemes /w/, /r/, /I/, Im/, and /n/ in the second
position; they are all heterogeneous in regard to the presence in their phonemic
structure modal positive kineme of obstruence. Their frequency in the corpus is 4360
(86.5% of the total occurrences).

The next clusters in the decreasing frequency order are those combined with the

phoneme /s/ as the first member of the sequence, and obstruent plosives /p/, /t/, and /k/
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I as the second. These three clusters are homogeneous in obstruen@reTbend

in 672 wordforms (13.33% of the total occurrences). Homogeneous cluster /ps/ and
heterogeneous /bn/ demonstrate the least frequaencgases of realization out of
5038.

4.4.1 Gothic twephoneme final consonantal clusters

There are 75 twphoneme finalconsonantal clusters, which is 20.8% of the
theoretically possible number of combinations. Their frequency in the Gothic corpus
of word-forms is 5571 usages. The number offplmneme consonantal clusters in the
final position is more than twice as hightae number of twgoghoneme consonaait

clusters in the initial position.

Themostfrequent twephoneme final consonantal clusters:ar

1) /ns/with 2134 usages, e.g., Gojumansg Part. Il, nom., sing., masc. of the strong

verb IV giman'’ C 0 me, arrive, g4e2 5 ;t oS n b d(ak98phll %X E
Streitberg 2000: 115; Tollenaere & Jones 1976: 149);

2) /st/with the frequency of 788 usages, e.g., Gistti. 3" pers. sing., pres. ind. of the

irreg. verbwisan"be, exist, haveei st ence, be prefdnt’' SnpPH
1998: 12061214, Streitberg 2000: 123; Tollenaere & Jones 1976:10®); 3)/nd/

with the frequency of 669 usages, elgtandi 3 pers. pl., pres. ind. of the strong
reduplicative verb Vllletan"let al on e, | eave, | eave al o
1989: 359; Snbdal 1998: 55; Streitberg

Two-phoneme final consonantal clusteigh the lowest frequencgrerepresented by

1) /h*t/ with the frequency of two usages, e.g., Getha B 2" pers. sing., pres. ind.

ofthe strongverb ai Basee, | ook, observMé&?2;viSawd’
1998: 898900; Streitberg 2000: 137; Tollenaere & Jones 1976: 154);

2) Imz/with a sinde usage, e.g., Gotmimzi noun, acc., sing., neut. ofimz"meat,

edi ble flesh""' (Kbl er 1989: 388; Snbd:

& Jones 1976: 132);
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3) /lf/ also with a single usage, e.g., Gatlulfi noun, acc., sing., masc.wtilfs"wolf"
(Kbl er 1989: 6 5-2242; Sraitbetdge?000: 519 Bolenaerd & Jbries
1976: 215).

All consonant phonemes except /j//lrand /j/ can occupy the first position in the final
cluster. The theoretically possible numbetvod-phoneme initial consonantal clusters

is 16 = 256. Of these only 75 were attested (29.3% of realization). The phonéhes /k
Iw/, and /j/ are excluded by the Gothic language system from their role as the second

elements of the final clusters.

Table 4 Combinability of the Gothic consonant phonemes
in the twephoneme initial and final clusters

PHONEMES
p |t k [ kv |f d |s |hx|h]bi|d/|z |g/|m n |w |r I ]
p ps pr_| pl
t tt ts tw | tr |t
k ks kn kr | Kkl
kv K"r
f ft fs fr | fl
d ds dwdr|dl
: S sp | st | sk SS sm | sn | sw sl
s | h/x ht hs hn | hw | hr | hl
= | h h"t
Z | biv bs bn br | bl
© lay ds dw | dr
: z zd zn
g/ gt gs gd gm | gn gr |dl
m | mp| mt mf ms mb mz mm
n nt | nk | nk" nd ns nd | nz | ng nn
w wr | wi
r rp | rt rf |[rdrs [rh rb | rd rg [rm |rn
I p | It Ik If |l dlis [Ih Id lg | Im Il
J

Table 4 showscombinability of phonemes in twphoneme initial and final
consonantal clusters. Phonemes in the left side vertical column are the first members
of the clusters, phonemes in the upright horizoraal are the second elements of the
clusters. The attest@nsonantal clusters are realized at the intersection of phonemes.

Clusters highlighted in blue are found only in the inipakition;those in green are
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final, while clusters in red are realized both initially and finallynpty spaces mean

exclusiors onthe phonent combinability.

In Gothic, as shown in theable 4, there are 16 twphoneme consonantal clusters
(highlighted in red), which are implemented both in the initial and final viama
positions. These combinations fall into two groups, based on their models. The first
group of sequences /st, sk, ps/ corddimo obstruent phonemes. It is noteworthy that
the second and most numerous group of clusters /sn, fl, kn, &#rfkl, hn, hl |
gl, g is that of an obstruent combined with a sonorant phonémeaphoneme final
sequences of consonants (highted in green) displayfewer constraints and
exclusions on phonemic patterning as compared to the initial combinations
(highlighted in blue)in which their realizations depend on and are regulated by the

increase of sonority before the nucleus of theabydl represented by a vowel phoneme.

See the full list of the twgphonemeinitial and final consonantal clusters in the

frequency decreasing order in Tables 5 and 6 (Appendices A and B

4.4.3Gothic threephoneme initial consonantal clusters

Two threephoneme initial consonantal clusters with a strict sequence of phonemes (/s
+p/t+r/) were attested:

1) /spr/ with the frequency of 17 usages, e.g., Gaiprautoi adv., conj. "quickly,
speedily, promptly, flalsear, TR9:dIl 496 ;wi 3
967, Streitberg 2000: 57; Tollenaere & Jones 1976:165H;

2) /str/ with the frequency of 3 usages, esirawideduri 3" pers. pl., pret. ind. of the

weak verb Istraujan' ' strew, scatter, §§pBB8ad508; tH
1998: 979; Streitberg 2000: 205; Tollenaere & Jones 1976: 165).

4.4.4Gothic threephoneme final consonantal clusters
Analysis of thregphoneme consonantal clusters is complicated by a number of

theoretical differences on this point. &lnventory of threphoneme consonantal
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clusters, compiled by Schulze (1966), includes 36 consonantal clusters, of which 21
clusters are formed by combining tygboneme clusters with consonant phonemes /s/,
It/, which are woregorming suffixes. Calabregd994) holds the same opinion. Thus,

the realization of the thrgghoneme final consonantal clusters in the wfortdhs of

Gothic is supported by the morphological system of the language.

In the corpus of wordorms, there are 48 threghoneme final consonantal clusters,
which is 0.7% of the 6859 theoretically possible combinations. The frequency of these
clusters is 1315 usages. The most frequent {hine@eme final consonantal clusters
are:

1) /nds/ which is registred in 969 wordorm usages, e.g., Gotlmgalaubjand$ Part.

|, nom. , sing., mas C . "
Snbdal 1-919 8 Streitbekgl2000: 269; Tollenaere & Jones 1976: 194);

2) /hts/with the frequency of Fusages, e.g., Gotlaihtsi noun, nom. and gen., sing.,

unbelieving, l

acc., pl. owaihts' ' t hi ng, anything, somet hing, el
6116 1 2 ; Sn bda t1148; SteeBberg 20004 47; Tollenaere & Jones 1976:
205);

3) /Inst/with the frequency of 23 usages, e.g., Gahsti noun, acc., sing., fem. of

ansts' meat , beneficence, graciousne®ls, ¢

Snbdal -8 3r8itberg®®@00: 87; Tollenaere & Jones 1976: 22).

The least frequent thrgghoneme final consonantal clusters are represented by single
word-forms:

1) /rdr/ as in Gothma u ri Inaun, acc., sing., neut. afa u r'rhurder, homicide"
(Kbl er 1989: 381; Snbdal 1998: 704; St
129);

2)/ 1 nasih Gothma i Ii maun, acc., sing., neut. ofa u r'viotive treasure, gift"
(Kbl er 1989: 371; Snbdal 1998: 682; St
125);
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3) /mbs/as in Gothdumbsi a d j , nom. , sing., ma s c9: B
129; Snbdal 1998: 203; Streitberg 2000:

According to their structureall the 48 thregophoneme final consonantal clusters are
distributed amongfive groups. The most frequent clusters are descriinecguch
sequence of phonemes as a sonorant followed by two successive obstruent phonemes
This group is represented by 23 consonantal sequences. Their textual occurrence is the
highest among the other four groups (1141 usages, which is 86.77% of the three
phoneme final clusters total frequency). The second group of clusters is represented by
sevenconsonantal sequences mideleéin the following order: first, second, and third
positions are all occupied by obstruent phonemes. These coralequiences are
attested in 115 wortbrms (8.75% of the total three phoneme final clusters frequency).
Another group okightclusters is built according to such model, as an obstruent + a
sonorant + an obstruent. Its textual frequency is 27 occurrences (2.05%). fithe fou
group ofseverclusters with thérequency of 17 usages (1.29%) are constructed in the
following order: a sonorant + an obstruent + a sonorant. The rarest group of the three
phoneme consonant sequences is an obstruent phoneme followed by anothemtobstru

+ a sonorant. Its frequency is 15 usages in the corpus under analysis.

See the full list of the threghoneme final consonantal clusters in the fregye

decreasing order in Table(Appendix C).

4.4.5Gothic fourphoneme final consonantal clusters

In the Gothic corpus under analyssgvenfour-phoneme final consonantal clusters
with frequency of 44 usages were attested. These clusters are:

1) /nsts/as in Gothanstsi noun, nom., sing., fenimeat, beneficence, graciousness,
grace, joy, thanks,igf t * ' ( K°%54 ;e r S nl®BBI7; StisABErg 200088G;
Tollenaere & Jones 1976: 22);
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2) Imfsl/as in Gothswumfsi noun, acc., sing., ned{pool, pond, place of swimming"
(Kbl er 1989: 519; Snbdal 1 %®@®&Jones OTI0 ; S
170);

3) /strs/as in Gothswistrsi noun, gen., sing., fem. afvistar
518; Snbdal 1998: 1009; Streitberg 200C
4) /rkns/ as in Goth.airknsi adj, nom., sing., mascholy, genuine, pure, sincere,
unadul terated"'' (Kbl er 1989: 22; Strei
5) Irfts/ as in Gothl a u ii hours nom., sing., femneed, necessity, requisiteness"
(Kbl er 1989: 544, S n bd al57;, Tofeare & Jo@es 5 ;

sister '’ ( K

1976: 183);
6) /rhts/ as in Goth.frawaurhts i noun, nom., sing., fem'evil-doing, offence,
transgression'' (Kbl er 1989: 168; Snbc

& Jones 1976: 53);

7) /hsns/as in Goth.garehsns’ noun, nom., sing., fenfdesign, plan, programme,
determination, fixed ti me"'" ( Kbl er 198
Tollenaere & Jones 1976: 66).

As seen from the abowdrawn instances, four models of the f@intoneme consonaait
clusters are realizeatcording to the following models

1) a sonorant + an obstruent + an obstruent /t/ + an obstruemstd/, /rfts/, and /hts/;
2) an obstruent + an obstruent + a sonorant + an obstruéernstis/ and /hsns/;

3) a sonorantr/+ an obstruent /k/+ a sonorant /n/+ an obstruent /s/;

4) a sonorant /m/ + an obstruent /f/ + an obstruent /s/ + a sonorant /I/.

5. Discussion and conclusions

The study is focused on the search for such characteristics that would help corroborate
the hypothesis that the corpus of the Gothic wordhs is not just a multitude of word

forms thelanguagesystem is comprised of, but an ordered set of elementsrihat a

related in certain waysot only athegrammatical and semantevels but also athe
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phonemicone The word-form as a linguistic unit is not a simple sequence of

phonemes, it is also structured at the phonemic level.

Phonemicpatterningof the wod-forms was studiedn the aspect ofts structural
characteristics, calculating the average whomin length in phonemes, setting the
oscillation limits of average and absolute lengths, establishing the margin dbrror
statistical analysis. Combinability of the two classes of phonemes (vowels and
consonants) withina word-form was undertaken by applying the method of

distributional analysis at the segmental (phonemic) level.

The study of the wordiorm length in phonemesas showrthat the Gothic language
macrosystem imposes restrictions on its most general structural charactéribcs
number of phonemes that constitat®ord-form. There are no worfibrms longer than

19 ptonemes in the Gothic languageeither hasany 18phoneme long worform

been registeredill registered wordorms are grouped into 18 classesording tdhe
number of phonemes in their structure. Each class has a different number of word
forms, the lagest being the sevggshoneme class. Close in number to this class are the
six- and eightphonemedong wordforms. With the increase of length in phonemes, the
number of woreforms in a certain class decreases. The longer in phonemes the word

forms are, théess convenient they afer the speakers of the language.

The analysis of the general patterns in the phonemic structure cfevarshas shown

that inside the worflorms of each length, the Gothic language imposes its restrictions
and limitations on the combinability of the two classes of phonémesvels and
consonants, presented in the most general form as V and C. A comparison of the
theoreically possible andhstantiateccanonicaforms shows that the Gothic language
exploits its potential by less than one percent, while the number of theoretically
possible canonical forms used by the language decreases with their increasing length.

Theinquiry into thecanonical form$&ias showrthat the Gothic language does not allow
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vocalic clusters longer than three phonemes and consonantal clusters longer than four

phonemesuccessivelyn wordformsof any length

Some of the canonical fornaannot be wordorms according to the laws of any Irdo
European language, being only clusters of consonant phonemes. Others could
theoretically be wordorms, but they are not found in the Gothic manuscripts. Among
the unrealizedconstructional patternsvhich, according to the laws of the Gothic
language, could be woifdrms, since the combination of wel and consonant
phonemes in them does not exceed the norm established in the language, they,
nevertheless, do not model a single wa@dviously, the rdsictions imposed by the
Gothic language on the combinability of phonemes belonging to the same class in a
word-form must be considered in close connection with its length: the shorter the
canonical forms are, the shorter the same class phoneme clustevearthough such

clusters are permitted by the laws of the language.

The analys of the modelling power of canonical forms measured by the number of
word-formsand their textual frequendyas showrhat the presence of thrghoneme
vocalic or fourphoneme consonantal clusters, which are allowed by the language,
sharply reduces the modelling poweraafanonical form. The inventory of 71 (out of
656) most frequent canonical forms with cuatide moelling power of 90% has been
determined as the centre of the system. The remaining inventory of 585 canonical

forms, whose cumulative modelling power is 10%, represents the &yptriphery.

The distributionhanalysis of the initial vocalic clusters has revealed onepiwameme
sequence of /i/ +/u/ in the wofdrms of the Germanic origin. The othszventwo-
phoneme andwvo threephoneme initial clusters have been foungbioper names of

the Biblical personags, geographical names, and names of nationalities, which were
transcribed from the OlGreekNew Testament originabr via Old Greek from the
Hebrew Old Testament, where such combinatan/owel phonemesrepermitted

by the laws of the respectiveniguages. The examinatiof the twephoneme and
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threephoneme final vocalic sequences has shown that their combinability is

conditioned mainly by the noun, pronqamd verbal paradigms.

The study of consonantal clusters hagealed asignificantly larger inventory of
construction patterns (33 initial twghoneme,two threephoneme combinations),
whereas 75 tw@honeme, 48 threghonemeandseverfour-phoneme sequences have
been attested in the end of the wodns. The most typicalal frequent twephoneme
clusters are those containing sonorant phonemes as the first meifrthersequences,

the second position is occupied by any phoneme containing a positive modal kineme
of obstruence. Next in the frequency decreasing order ardusters with obstruent
phonemes in the first position. The second position is occugieddiruent phonemes

or sonorants. Among the least frequent @mneme final consonantal clusters are
those consisting of two sonorant phonemes, an obstruent phoodaweedl by a

sonorant, or by another obstruent.

The investigatia of the two thregophoneme initial consonantal clusters has identified
astrict order of their implementation: the first member of the sequence is the phoneme
/sl, the second position eeccupied by the obstruent phonemes /p/ or /t/ followed by
the sonorant phoneme /r/. The treatment of the final consonantal clusters has shown
that they are patterned according to five models. The most frequent clusters are
represented by such sequence ludneemes as a sonorant followed by two successive
obstruent phonemes. The next group of clusters in the frequency decreasing order is
modellel by the obstruent phonemes realized successively. Another group of
consonantal combinatiomsinstantiatedoy the sequence of an obstruent + a sonorant

+ an obstruent. Consonantal sequences belonging to the fourth group are constructed
in the following order: a sonorant + an obstruent + a sonorant. The rarest group of the
threephoneme consonantal sequences is amudgtfollowed by another obstruent +

a sonorant phoneme.
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The application of statistical analysis methduss reveaéd such features of the
phonemic structure of the Gothic wel@'m, as its length in phonemes, the position of
phonemes in the worfibrm, and the position of classes of phonemes in the canonical
forms. Statistical analysis confirmed the reliability of the obtained results: the relative
margin of error does not exceed 0,58ad the accuracy of statistical characteristics is
99.5%.

The proposed methodology, resyétnd conclusions of the study canusedn further
theoretical developments not only in phonology, but also in the study of typological
features of the cognatand genetically distant languages belonging to different

grammatical types.

Abbreviations

acc.i accusative
adj.i adjective
adv.1 adverb

CF1 canonical form
conj.T conjunction
demonstri demonstrative
fem.7 feminine
gen.i genitive

dat.i dative

enclit.i enclitic
Goth.i Gothic

ind. T indicative

inf. T infinitive
interj. T interjection
irreg.1 irregular
masc.i masculine

neut.i neuter
262 ISSN 2453-8035



nom.i nominative

Part. IT present participle
Part 1T past participle
partic.T particle

pers.l person

pl. T plural

prep.i preposition

pres.I presence
pret-pres.i preteritepresent
pret.i preterite

pron.i pronoun

relat.i relative

sing.i singular

suppleti suppletive
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Résumé

This study of the phonemic patterning in the Gothic worths aims at quantitative,
distributional and statistical analysis of the phonological structure of the ¥foonds
attested in Gothic manuscriptstiaé segmental level. It is based on the hypothesis that
the systemic character oheaningful linguistic units is corroborated not only by
grammatichand semanticriteria, but also byhephonologicabne The wordform is

not a simple sequence of phonemes, it is also structrade phonemic level.
Calculations have shown that the Gothic language, theoretically capable of building
the inventory ofmore than 1000000 wotfdrms construction patterns, actually utilized
only 656, or 0.06 per cent. Any vocalic or consonantal cluster would inevitably bring
about a corresponding reduction in the modelling power of the canonical form. The
analysis of cananal forms has shown that the Gothic language does not allow vocalic
and consonantal clusters longer than three and four phonemes respectively. The study
of the wordform length in phonemes has shown that the Gothic language imposes
restrictions and exclimns on its most general structural characterigtittee number

of phonemes that constituteword-form. Each of the 18 classes that were grouped

according to the length in phonemes, is characterizedilfferent number and textual
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frequency, the largest being the class of the viormhs containingsevenphonemes.

With the increase of length in phonemes, the number and frequency ofaxmmiglin

a certain class decreases. Distributional analysis at the phonemidhdswebde it
possble to establish all initial and final vocalic and consonantal clusters and their
constructional models. The choice of phonemes and number of clusters in the word
form initial position is very strigtevenrigid, while the final position demonstrates
more freedom for the clustey realization. Statistical analysis has confirmed the

reliability of the obtained results.

Key words: word-form, phoneme, kineme, phonemic structure, distribution, canonical

form.
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Appendix A

Table 5 Two-phoneme initial consonantal clusters in the frequency decreasing order

# Cluster Frequency | # Cluster Frequency # Cluster Frequency
1. [fr/ 1634 12. Ipr/ 76 23. /hn/ 12
2. Isw/ 948 13. Itr/ 75 24. [ d1/ 11
3. /hr/ 494 14. Igr/ 54 25. wl/ 11
4, Isk/ 332 15. Isp/ 53 26. /kn/ 10
5. Ist/ 288 16. /sl 49 27. Ipl/ 7

6. or/ 284 17. fwr/ 47 28. i/ 6

7. /hl/ 143 18. Isn/ 39 29. Ips/ 5

8. /dr/ 110 19. [ dw/ 37 30. Kl/ 4

9. Itw/ 89 20. /dw/ 14 31. gl/ 4
10. [ dr/ 88 21. /sm/ 13 32. /bn/ 1
11. /bl/ 87 22. Ikr/ 12 33. K" r/ 1
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Appendix B

Table 6 Two-phoneme final consonantal clusters in the frequency decreasing order

# Cluster Frequency | # Cluster Frequency | # Cluster Frequency
1. Ins/ 2134 26. I nd/ 17 51. /hn/ 3
2. Ist/ 788 27. Izn/ 16 52. Ink/ 3
3. /nd/ 669 28. Iss/ 16 53. Nyl 3
4. [ rdl/ 224 29. Isn/ 16 54, /br/ 3
5. I ds/ 216 30. 1/ 16 55. It/ 3
6. Irh/ 208 31. Irs/ 14 56. m/ 2
7. rd/ 143 32. /1 dl/ 13 57. Nt/ 2
8. /ht/ 134 33. [ dr/ 12 58. Irt/ 2
9. /nn/ 112 34. Irp/ 12 59. /mm/ 2
10. n/ 100 35. /kn/ 11 60. Igl/ 2
11. Igs/ 83 36. Ifsl 10 61. Inz/ 1
12. Iks/ 54 37. /mt/ 9 62. Nfl 1
13. Ing/ 49 38. /gn/ 9 63. Irfl 1
14. /ds/ 44 39. /Kkl/ 8 64. Irm/ 1
15. /lh/ 42 40. gt/ 8 65. /mz/ 1
16. /ms/ 40 41. Int/ 7 66. /mb/ 1
17. s/ 37 42. Ips/ 7 67. /mp/ 1
18. Its/ 32 43. Irb/ 6 68. Ikr/ 1
19. Irg/ 32 44. [zd/ 5 69. il 1
20. n/ 30 45. /gm/ 5 70. /hw/ 1
21. /m/ 28 46. /bs/ 5 71. /hl/ 1
22. Nd/ 25 47. lp/ 4 72. /bn/ 1
23. /hs/ 25 48. Isk/ 4 73. /dr/ 1
24, It/ 23 49. Igr/ 4 74. /gd/ 1
25. /mf/ 21 50. Ink¥/ 4 75. 1t/ 1
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Appendix C

Table 7. Thregghoneme final consonantal clusters in the frequelecyeasing order

# Cluster Frequency | # Cluster Frequency | # Cluster Frequency
1. /nds/ 966 17. /lds/ 6 33. /kns/ 2

2. /nts/ 73 18. Isns/ 6 34. IKls/ 2

3. ['rds 24 19. [fst/ 6 35. nnt/ 1
4. ks/ 23 20. / dr s 6 36. Ingk/ 1

5. Inst/ 23 21. /hsn/ 5 37. Ingk¥/ 1

6. Irht/ 21 22. Insl/ 5 38. /hst/ 1

7. Ists/ 19 23. Irst/ 4 39. /mbs/ 1

8. Irgs/ 16 24. /zds/ 4 40. /mbn/ 1

9. Irds/ 14 25. [ ds 3 41. /msl/ 1
10. / nds 14 26. [rft/ 3 42. /mts/ 1
11. Ifts/ 9 27. Itts/ 3 43. /iht/ 1
12. Istr/ 8 28. Irhs/ 2 44. /ifs/ 1
13. Irts/ 7 29. Irms/ 2 45. Irbs/ 1
14. /gms/ 7 30. /htr/ 2 46. [ rdr 1
15. Nis/ 6 31. Ings/ 2 47. / dms 1
16. Nlhs/ 6 32. Ikrs/ 2 48. /brs/ 1
274 ISSN 2453-8035




