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ABSTRACT OF THESIS

The aim of the present thesis is to investigate the manner in
which Greeks process the sound continuum when performing in English.
The scope of this study is restricted to certain comparable (and
problematic) areas of the phonological systems of lModern Greek and

English. Only phenomens involving consonantal sequences are con-

sidered, specifically those relating to the following processes:

- Regressive voice-assimilation of obstruents.

- Regressive voice-assimilation of pre-consonantal sibilants.
- Regressive point-assimilation of pre-consonantal nasals.

- Progressive voice-assimilation of post~nasal stops.

~ Tdentical-consonant cluster simplification.
- Pre-obstruent nasal deletion.
- Epenthesis.
Environmentally, such phenomena are examined and accounted for

within the domain of the phonological word.

The selected fragment of the Greek phonology is analysed and
described in transformational, generative terms, and, where this
is pertinent, the sets of Redundancy and Phonological rules devel-
oped for Greek are compared with their English counterparts. When
the same or similar inputs to rules yield non-identical outputs in
the two systems, the explanation is sought in the, at least par-

tially, different processes that the relevant data undergo.

The experimental part of the thesis seeks to provide some
independent, empirical support for the conclusions (concerning
primarily transfer and misapplication of Greek rules to English
phonological structures) arrived at on the basis of the compar-

ison of the phonological processes involved in each language.

[ v]
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CHAPTER 1

INTRODUCTION

1. Aim

The primary concern of this thesis is to provide a theoretical basis
for comparing some matching areas in the phonological systems of
Greek and English, and, this done, to account for certain pronun-
ciation errors, observed in the performance of Greek leerners df
English, by showing that they can be attributed to the manner in
which.hative speakers of Greek process the English sound continuuﬁ
in terms of rules of the Greek, rather than of the English, pho-

nologye.

This investigation does not pretend to have exhausted the sub~
ject, nor even does it claim to offer any final answers to the spe~
cific gquestions it has dealt with. It can only claim originality in
two respects: first, in contrast to normal practice,(l) Greek pho=-
nology is treated here in generative terms =~ as expounded, mainly,
in Chomsky & Halle (1968), and in Brown (1969, 1972); and second,
the comparison of the two languageés involved is also made in terms
of generative processes, which, to this writer's knowledge, has not

been attempted on a comparative basis of this kind so far.

2 Problems

Pronunciation errors made in a foreign language learning set-
ting can be variously categorized. They may be termed 'Major! (or
‘Phonemic', or 'Distinctive!) when they refer to a change in the
composition of a segment; ambiguity or even incomprehensibility may

result then, as, for instance, when cap in, "Your cap is here." is

[ 2]
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. . : . . . (2)
misheard or misprencunced witk *vaice”’ in the final segment. Or
they may be classed 'Minor!' (or 'non=Phonemic!, or 'non~Distinctive!)
when they reflect 'foreignness' of accent rather than any real break
in communication, as, for example, when bomber is mispronounced with

a medial [b].

Whatever the evaluative merits of the terms 'major' and 'minor',
the fact remains that although errors observed may be grouped in the
ways suggested above, one can never hope to categorize in the same
way the people who make such mistakes: all learners, of all foreign
languages make both (and many other) kinds of errors. The language
teacher may feel that priority must be given to the former type of
mistakes, but the language investigator need not be bound by similar
considerations as to the area he chooses to examine. Nevertheless,

some selection of scope of research is necessary.

2¢1 The coverage of this thesis has been restricted to a relatively
small number of phonological phenomena that occur intra- and inter-
morphemically within the domain of the phonological word.(B) Specif-
ically, interest in this partial study lies in investigating how
certain consonants and, mainly, consonantal sequences are processed,
separately in each of the two languages, and, additionally, how a
Greek handles such English segments and segment sequences as are

compared here.

The particular pedagogical problems examined in this thesis
all relate to the tendency of a Greek learner of English to impose
the rules of Greek phonology on the Inglish system. A brief, in-

formal account of such problems is given below:

(a) Application of the Greek rule that assigns the feature

'voiced' to stops post-nasally (cf. p. 77 ) to English
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phonological inputs which satisfy this sequential condition.
That is, a Greek frequently mishears and mispronounces
English words such as bumper like this: *[bﬁmba].(4)

A serious pedagogical problem is involved here.

(b) Application to the relevant English sequences of the Greek
rule that may delete a nasal segment before a 'voiced stop!
(cf. pp.89-94 ); the stop segment may have been originally
'voiced', or it may have assumed voicing through applica=-
tion of the previous Greek rule; for example, both tend and
tent may be erroneously perceived or rendered as *[téd],
as in Ted.
A pronunciation problem arises here also.

(¢) Application to English of the Greek rule that assigns the

/ (5)

feature 'voiced' to the archi-segment /S before any
voiced consonantj for example, small is generally misheard
or mispronounced as x[zmél] by a Greek.

This case of rule-misapplication constitutes a very serious

(6)

learning and teaching problem.

As we shall see in greater detail later (chapters 3 and 4),
all of these problems originate in the fact that English consonantal
seguences are processed by the learner according to the rules of his

mother tongue =~ Greek.

Another pronunciation difficulty considered in this work arises
from epenthesization of the segment [®] after a consonant at the
end of English words; this process also may result in ambiguity, as

when send is, frequently, misperceived or misproduced as *[séndaj.

Naturally, when all or a number of these Greek rules are mis=-

applied to English structures, the problem becomes more acute. As
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an illustration, consider the various phonetic shapes that an English
word like sink may assume when processed in accordance with the rules

of Greek phonology:

- after application of the 'Progressive voice-

assimilation of post-nasal stops' rule

(cf. rule (11), p. 77) s *[ s¥ng]

- after subsequent epenthesization of [@] H *[ségga]
and more rarely

- after application of the 'Progressive voice-

assimilation of post-nasal stops' rule, and

after subsequent application of the 'Pre-

obstruent nasal deletion' rule (cf. rule (4),

pe 94), but before epenthesization of [2]

(ef. rule (5), p. 96) 4 x[sfg]
- after subsequent epenthesization of [?2] $ *x[s4g°]

2.2 There are numerous other phonological areas which, though quite
problematic, are not dealt with in this thesis at all. For instance,
all vowels are excluded from this treatment, and so are certain con=
sonants (e.g. /8/ and /Y/) and the glides (/y/, /w/, /b/) as not
directly related to the subject-matter of this study; stress is ig-
nored (except that it is marked in phonetic transcriptions, purely
for the reader's convenience) as are all suprasegmental elements.
Finally, 'syllables' are not treated here as underlying elements,

(7)

but rather as the distributional unit of the phonetic realization.

The language being analysed and described is, for Greek, strict-
ly Thessalonikian Greek, in particular the variety of Greek which
the present writer speakss no onomatopoeic words or foreign loan-
words are accounted for.(S) On the English side, the R.P. variety

{as described in the works of D. Jones) is considered.
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2.3 All of the problems considered on a comparative basis in Part
One of the present thesis have been tested in an experiment which

is described and discussed in detail in Part Two, chapters 5 and 6.

3. Organigation

The general organization of this thesis is as followss

Part One is concerned with the phonological description of the

problems under examination. Part Two is devoted to the experiment.

Chapter 1, the Introduction, is a brief, informal sketch of
the nature of the problems considereds it also states what assump-
tions have been made and what conventions have been observed in the
course of this investigations finally, it outlines the theoretical

model used for analysis and description.

Chapter 2 presents in some detail the descriptive model as
well as the 'distinctive features' framework utilized in the form=-
ulation of rules and in the explication of certain phonological and

phonetic processes in later chapters.

Chapter 3 deals with the relevance of the Redundancy Rules
to the pedagogical problems examined in this thesis. Only Sequence
Structure Rules(9) are considered, the form and function of a set
of Segment Structure Rules being simply demonstrated but otherwise
taken for granted. The important question of 'voicing' in Greek,
related to a number of processes discussed in this work, is also

argued in some detail.

Chapter 4 shows the relevance of Phonological Rules to the

problems under discussion.

In all presentation in Part One (and where relevant in Part Two),
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the general rules which we eventually land up with will be referred
to by name. Other rules which are instances of these general rules
will be developed during the discussions these will always be re-

ferred to the maximally general form of the rules.

Chapter 5 analyses in considerable detail both the materials
used in the experiment and the conditions (administative and phys-

jcal) under which the experiment was conducted.

Chapter 6 is a fairly comprehensive discussion of the statis-

tical evaluation of the experimental results.

Finally, the Tables in the Appendices to this thesis contain
all the experimental materials in the form in which they were admin-
istered to the participants, and give a complete picture of the as-
sessment of the subjects' behaviour in all the phases of the exper-
iment. The Tables also include statistical information that is use=

ful for the interpretation of the experimental results.

4 Assumptions =~ Conventions

4.1 Assumptions

In the course of the investigation into the fragment of Greek
and ¥nglish phonologies presented here, the following assumptions

have been made:

(a) It is taken for granted that a formal syntactic and semantic
analysis of both languages under examination has preceded this study,
and that information derived from such an analysis forms part of the
specification of all lexical items as well as of the syntactic sur-

face structure representation.(lo)

(b) It is further assumed that, from a phonological point of view,
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all entries appear in the lexicon with a minimal specification =
typically, in the form of sequences of Archi-segments =« although,
in this work, only the segments and segment sequences immediately
under-discussion are represented in non-redundant forﬁ;"£he rest of

the segmental environment being given in full phonemic shape.

(¢) As conceived in this thesis, the 'phonological word' has

(11)

the following properties in Greek - mostly informally expressed
here:
(%) It is immediately dominated by one of the major cate-
goriesg(lz) this implies that it normally contains only
one lexical stem -~ except in cases of compounding,

which are not examined here.
(ii) It defines the phonological domain of stress assignment.

(iii) It controls the phonological domain of the processes of:

- DRegressive voice-assimilation of obsiruents.(13)

- Regressive point-assimilation of pre~consonantal
nasals.

- Progressive voice-assimilation of post-nasal stops.

- Identical-consonant cluster simplification.

~ Pre-obstruent nasal deletion.

- lipenthesis,

(iv) It includes in iis domain all types of snclitics.(l4)
(v) It controls affixation.

(vi) It defines the phonological douwin of derivational
operations.
4.2 Conventions
The following conventions have been observed throughout this

study.

4.2.1 General

(a) As mentioned in section 2.2 above, and unless otherwise
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(a)
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specifically stated, 'Greek' is to be understood as that
variety of liodern Greek which is spoken in Thessaloniki and

areas Strictly words of Greek origin are considered.

'English', on the other hand, is meant as a shorthand for
'R.P. English' as expounded in D. Jones's works = notably

in his 'BEnglish Pronouncing Dictionary'.

Where relevant, examples illustrating the various processes
discussed in this thesis are generally drawn from the mate=-

rials used in the experiment.

Unless otherwise stated, all Greek examples that involve in-
flexion are given in the active, present tense, first person
singular (in verbs), or in the nominative, singular (in
nouns, pronouns, and adjectives).

Stress is indicated by “ which is placed above the vowel

of the syllable that is accented; only primary stress is

given here and it appears only in phonetic representations.

4e2:2 Notationa1(15)

(a)

(v)

(c)

In all representations where phonemic or phonetic symbols. arc

used, these are to be understood as informal abbreviatory

devices, each standing for a complex of feature specifica-
tionss it is important that no theoretical significance
should be attached to such transcriptional conventions.

This statement also holds true for the convenient symbols

V. and C, standing for 'vowel' and 'consonant', respect-
ivelys the convention is extended to cover the symbolization

of archi-segmentss for example, /N/ = [+nasal].

Whenever representations are not given in terms of features,
the symbols used are the most economical typographically(IG)
and, with regard to Inglish, must be given the phonetic value
they have in Jones, 1967a, from which they were derived.

(See also (f) below.) Finer phonetic distinctions, such as
length and aspiration, are not included in such representa-~

(17)

tions, not even in inter-language comparisons.

(1) An asterisk % indicates:
- 'ungrammaticalness'y; when placed before a lexical or

a surface structure representation, e.g. *+/sxn.../
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(iii)

(iv)

(vi)

(vii)

(viii)

(ix)
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~ 'unacceptability', in R.P., when placed before a
phonetic representation, e.g. %[ bAmbs}, 'bumper!’
(Cf. note 4 above).

Obligues / / enclose any non-phonetic representa=~

tiong ~ that is:

- lexical entries: /eN/, 'in, with's /nomos/, ’law'(19)

- (syntactic) surface structure representations:
/eN+nomos/, 'legal'

- outputs from R-ruless /en+nomos/, ‘legal!

- outputs from P-rules: /enomos/, 'legal'.

Square brackets [ ] enclose:

~- outputs from the Phonetic Realization Rules:
[to(m)bétro], 'Peter' (art.+ acc.)

- distinctive features: [+stop], [-obstruent], etc.

Parentheses ( ) round segments in phonetic tran-

scriptions indicate the optional presence of these
segments: [to(m)bétro] stands for either [tombétro]
or [tobdtro].

Braces { } enclose, in rules, two or more alterna-
tives from which only one must be selected:
g/ (a)
[+nasa] ===-= > [+obst]
e g [ (b)

of which case (b), in fact, explains the optional del=-

etion of the nasal segment before the stop in (iii)

(20)

and (iv) above.

A single obligue / means 'in the environment of ...'.

The environment bar (whether or not occurring

within square brackets) shows the place occupied by
the part of the rule preceding the arrow e—--=< > in
the part of the rule that follows it.

The arrow w=-==2 in rules is an instruction to rewrite
what immediately precedes it as what immediately fol-

lows it.

When inside square brackets, the signs + and =~
indicate the positive or negative value of the distinc-

tive feature to which they are assigned. Outside square
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(e)

(£)
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brackets (and also in surface structure representa=
tions), one plus-sign, + , symbolizes a morpheme
boundary, and two plusw-signs, ++ , symbolize a word
boundary. (Where irrelevant to the discussion, mor-
pheme boundaries are omitted from surface structure
representationss for instance, no morpheme boundaries

appear between bases and suffixes.)

(x) 'alpha-variables' stand for either a + or a = in

the specification of features in a rule.

The distinctive features utilized in this thesis are abbre=-
viated to the first four letters when they occur in rules,

as follows:s

- wvocalic = [voca] - stop = [stop]
- consonantal = [cons] - nasal = [nasa]
- obstruent = [obst] - voiced = [voic]
- peripheral = [peri] - strident = [stri]
- anterior = [ante]

Note that 'null', symbolized ﬁ, stands for the complex of

features |-segment |.
~boundary

The following abbreviations of certain syntactic/semantic

features are occasionally used:

- masculine = m. - noun = R, - nominative = nom.
- feminine = f. - singular = s. =« genitive = geN.
- neuter = nr. - plural = Da - accusative = acc.

Finally, in the phonemic or (broad) phonetic transcription

of English examples in this study, the symbols
Py by L5 vy B de Oy Oy 8 s By 8y 1 oy me 0y by W
as well as
i, €, @, 0y O, Uy Ly B
stand for the phonemes they customarily represent in this
language.
In addition, the underlined letter(s) in the following

key-words illustrate the phonemes represented by the symbols

given on the lefts



Consonants Vowels Diphthongs
8 she EY sit GES say
% measure a far am brown
8 char u good io year
J Judge
y you

Similarly, in the Greek examples, the correspondence of

symbol to phoneme is as followss

(21)

Consonants
p TéAL péli 'again'
b unalvw béno 'T enter'
f  glAog filos 'friend!
v Bdpoc varos 'weight !
t 1éte tdte "then'
d  vTéve dino 'I dress'
8 S8eloz 6ios 'uncle'!
& ddo dfo "two'!
s odlog sdlos *commotion'
z  tfAoc zilos 1zeal!
k ubpn kéri 'daughter’
g yupeudc gremds 'precipice'’
X xopd xard 'joy!
Y yévoc ydnos 'offspring'
1 Abyocg 1dyos 'word '
r péw réo 'I flow'
m untépa mitéra  'mother!
n  véHoc nébos 'bastard!
Vowels
i eluas ime 'T am'
e punoafivw béno 'T enter!
a ndéi pali lagain'
o gic fés 'light '

u  ovpd g;é tail!
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5e Outline of the Descriptive Model

We shall attempt to account for the interference sketched on
ppes 3=5 in terms of a generative model as conceived by Chomsky &
Halle (1968), and by Brown (1969, 1972). This model of phonological
description consists essentially of two components: (a) a Lexicon,

(22)

and (b) two sets of rules.

The lexicon contains entries which are composed of Bases and
Affixes.(23) On the basis of their syntactic, semantic,; and pho=
nological minimal possible specification, certain entries are se=-
lected from the lexicon so as to fit correspondingly specified struc~-
tures generated by the syntactic component of the grammarj such en-
tries are inserted into the appropriate labelled bracketing and are
associated with each other in these surface structures. After ap=-
plication of a special set of Readjustment Fules to such structures,
only those boundaries remain in them which enclose entries specific-
ally marked [+P-rule PJs all other boundaries are erased.(24) These
partially specified representations are subsequently submitted to
the Redundancy Rules of both the Segment and the Sequence Structure
type (cf. chapters 2 and 3); when matrices emerge from these rules,
they are fully specified regardless of whether or not they still
contain morpheme boundaries. Those matrices which are not marked
[+P-rule P] in the lexicon are fed directly into the set of Phonetic
Realization Rules (cf. notes 22 and 24 above), while other matrices
marked [+P-rule P] have to pass through the relevant rule(s) in
the set of P-rules (cf. chapter 4) for some change in their feature
composition. If, because of the operation of one or more P-rules
on a matrix, the feature specification of that matrix has to be fur-
ther completed; the matrix is recycled through all the R-rules be-

fore being directed to the Phonetic Realization Rules; otherwise,
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the matrix is submitted directly to the Phonetic Realization Rules.

Let us take an example from Greek to illustrate the way in
which the phonological word may be processed at the various stages
we have just swmarigzed. Consider the lexical entries /siN/ and

/nefo/.(25) The first of these will have assigned to it the features

+prefix and the second +noun~base |, where [prefix] and
X Y
+P-rule P

[noun-base] are syntactic features, [ X ] and [ Y ] are com=
plexes of features necessary for the unique but non-redundant syn-
tactic, semantic, and phonological characterization of the prefix
/siN/ and of the noun-base /nefo/, respectively, and [+P-rule P]
indicates that the output of this syntactic surface structure will
eventually be submitted to some P-rule P. Now, if the syntactic
component of the grammar generates a surface structure marked

X Y
+P=rule P

t+prefix + E+noun—base} (where the sign + outside the brackets
indicates the presence of a morpheme boundary, and where [ X ]

and [ Y ] stand for feature complexes as above), it is possible
for the surface structure just given to have inserted in it the lex=-
ical entries /siH/ and /nefo/, each of which satisfies the con-

ditions required for insertion into this surface structure, which

will then have the form

-

. 8iN .+ )|
noun{;reflx Jpreflx [%oun—base nef?Jnoun—base

(2)

noun

The Readjustment Rules will now apply to (a) to erase the brackets
but not the morpheme boundary + since, as we have noted, "one of
the functions of the readjustment rules ... [is] to delete all mor-
pheme boundaries occurring between items NOT MARKED FOR ENTRY TO

(26)

THE PHONOLOGICAL RULES," and /siN/ 1is so marked. So the
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representation /siN+nefo/, with the morpheme boundary, will pass
through all relevant R-rules where its specification will be com=
pleted in the normal way and will emerge from these Tules as in

(b) velow
(v) /sin+nefo/

This output from the R-rules will then serve as input to the P-rules
(specifically, to the 'Identical-consonant cluster simplification’
rule) which will delete the first of the two identical nasels and

also the morpheme boundary, leaving

(c) /sinefo/

Now, the change effected on /sintnefo/ by the relevant P-rule is
not such that recycling through the R-rules is made nhecessary; there-
fore, /sinefo/ is fed directly into the Phonetic Realization Rules,
which will convert the binary phonological features in (c) into the

multi-valued phonetic features assumed to be represented in (d)

(cf. chapter 2, pp. 27-9)
(a) [sinefo] , ‘cloud?'.

The figure on the next page helps to show diagrammatically how

the model we have just sketched works.
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5.1 Diagrammatic representation of the present descriptive model

LEXICON
Bases . Affixes
1
e e e |
f SYNTACTIC :
| SURFACE  STRUCTURES
: Block :
sl 1
pommmmmmmeees Y ,
; READJUSTMENT rules :
basuaaamauaa e s

REDUNDANCY rules

- Segment Structure

- Sequence Structure

PHONOLOGICAL rules
]

liatrices to be
recycled through
the R-rules

Matrices to be
fed directly

into the Phonetic
Realization Rules

el e —

T P - = -

Phonetic output




(1)
(2)

(3)

(4)

(5)

(6)

(7)
(8)

(9)
(10)

(11)

(12)
(13)
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NOTES TO CHAPTER 1

Bxcept for Warburton (1970), Malikouti (1970), Newton (1972).

The linguistic or extra=-linguistic context will normally resolve
the ambiguity.

For an informal definition of the concept of the Greek 'phonol-
ogical word', see p. 8 of this chapter; also note 11 below.

lore precisely, a Greek will tend to pronounce bumper as
%[ bAmber]s this point will not be pressed, however, as it is
irrelevant to the present discussion.

Notice at this point that although [mb] is a perfectly pos-
sible R.P. pronunciation, it is unacceptable in this particular
context, i.e. as the phonetic realization of this item.

For some discussion of archi-segments and the role they play
in phonology, see chapters 2 and 3.

It is of interest to notice that the relevant Greek rule may
apply not only within but also across phonological words, oc-
casionally even after a pause, as in

Mnfinec, Byfineg, € pi¢ &onoec vé NMovxdoovpe.

[bikez yvikez 0& mas 4fisez na isixdsume]

'You've come in and out and didn't let us rest.!

However, misapplication of this rule across English phonologic-
al words is not as common as it is within words.

For an interesting treatment of syllables, see Anderson & Jones.

It seems very probable, nevertheless, that if such items were
included in this study, no radically different handling of pro=-
cesses would be called for.

For a detailed discussion of such rules, see chapter 3.
See note 22 below, and diagram on p. 16; also chapter 2.

Concerning the Greek phonological word, see Warburton, 1970 b.

For a detailed treatment of the concept 'phonological word' and
other related matters (on the lnglish side), see Chomsky & Halle,
1968: 366=70.

For a definition of 'Major Categories'; see Lyons, 1967: 273 f.

As we shall see in chapter 3, this phenomenon is observed strict=

ly inside the boundaries of the phonological word when obstruent

sequences other than [+stri]E+cons are involveds with regard
+voic

to these latter sequences, the 'voicing' operation in question

can be extended to cover across-word cases as well.

See note 6 above; also chapter 3, section 3, and note 14.
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(14) 1In a more exhaustive analysis, this assumption might have to
be somewhat modified; and the morpheme and prefix boundaries
involved in the respective representations might need to be
separately introduced and handled in the phonology.

For questions pertaining to boundaries, see Chomsky & Halle,
1968: 364~-72, and elsewhere. See also note 14 to chapter 3
in this study.

(15) Abbreviatory devices are fully discussed in Chomsky & Halle,
1968 (see their 'Subject Index'); also, a particularly illumi-
nating treatment is given to such conventions in Harms, 1968:

57"831
(16) See Abercrombie, 1964: 16-22.

(17) 1In this connection, the general remark may be made that aspira~
tion is practically non-existent in Greek stop segments, and
that length is not distinctive in Greek =~ though stress and
segmental environment do influence the phonetic realization
of vowels in this languages; for example, stressed vowels tend
on the whole to be longer than their unstressed counterparts.

(18) By 'non-phonetic representations' we mean those matrices which
have not yet been submitted to the Phonetic Realization Rules.
Occasionally, when phonemic transcription is used, outputs from
the P=rules will look very much like outputs from the set of
the Phonetic kRealigation Rules. However, the former outputs are
assumed to be represented with phonological, binary features,
whereas the latter are understood as being specified with
phonetic features the values of which range along a scale of
values.

. See relevant discussion in chapter 2, 2.1, pps. 27-9.

(12) See hottom of page.

(20) For a detailed treatment of cases of optional pre-obstruent
nasal deletion, see chapter 4, pp. 89=94.

(21) See note 17 above concerning aspiration in Greek stop segments.

(22) But note that, in fact, (a) a 'Syntactic Surface Structure!’
block intervenes between the Lexicon and the Rules (for a some=
what more detailed discussion of the function of such a "block'’,
see chapter 2, pp. 32-3 3 and (b) there are two more sets of
rules, the Readjustment Rules (whose function is to process the
output from the syntactic component in such a way as to make it
suitable for entry to the rules of the phonological component),
and the Phonetic Realization Rules (which convert binary pho-
nological features into multi-valued phonetic features).

Read justment Rules and Phonetic Realization Rules are assumed
but not discussed in this thesis.

(23) Strictly speaking, it is not right to assume that all words
can be shown to be derivable from affixes and bases; uninflected
forms, for instance, are not so derived.

See also chapter 2, p. 30-1.
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(24)

(25)

(26)

w 10 =

Cf. Chomsky & Halle, 19683 9 f, and elsewheres also note 22
above.

/nefo/ is not, strictly, a 'pure' base: the final /o/ is
itself an affix, the suffix that marks neuter gender and sin-
gular number. As this has no bearing on the point being made,
however, no morpheme boundary appears in the lexical represent-
ation of the item.

See Brown, 1969: 9-10.

See also Chomsky & Halle, 1968: 9-11, and chapter 8, section
6.5, DNotice that Chomsky & Halle do not allow Readjustment
Rules to delete boundaries. Nevertheless, as we shall have oc-
casion to suggest as we proceed, our phonology will be sim-
pler if we permit Readjustment Rules to erase both brackets
and certain boundaries.



CHAPTER 2

THE 'DISTINCTIVE FEATURE' FRAMEWORK AND THE DESCRIPTIVE MODEL

1. In a generative framework, the grammar of a ldnguage can be
thought of as a device consisting of a lexicon and of a system of
rules which ultimately generate all and only the sentences of that
language and which assign a structural description to each sentence
so generated. In particular, each such grammar (as conceived by
Chomsky in his 'Aspects of the Theory of Syntax',1965) contains a
central syntactic component and two 'interpretive' components, one

semantic, the other phonologicale. The syntactic component of the

grammar provides for each sentence that it generates (i.e. that it
accounts for structurally) a 'deep structure' on which the semantic
component operates and to which it gives a 'meaning'; it also pro-
vides for each such sentence a '!'surface structure! which is converted
by the rules of the phonological component into the phonetic shape

of that sentence. All this is done at various levels of differing

degrees of abstraction and complexity.

In this thesis, we shall not be concerned with the relation
holding between the syntactic and the semantic components of grame
mar. And we shall consider the syntactic component somewhat indi=-
ractly,(l) that is, to the extent to which it is relevant for the
(ultimately) phonetic interpretation of surface structures, the de-
rivation of which will be assumed to have been previously formally

established.

In brief, we shall be examining here some aspects of the pho-

nological component of the grammar of Greek which takes as input

[ 20 ]




a structurally analysed string of morphemes (some lexical, others
grammatical) in their surface structure representation and processes
it through a set of phonological rules in such a way as to provide
as its output the phonetic realization of this string. In doing so,
we shall also have occasion to indicate the other main function of
the phonological component, that is, how it can express valid gener-

alizations concerning the phonological structure of a languages

1.1 The descriptive model employed in this work was very briefly
outlined in chapter 1. There, mention was also made of the set of
'Distinctive Features' which are used in the specification of the
various types of representation (cf. p.9f.) and also in the formus=
lation of the rules that take such representations as inputs for

processing.

However, both the model as well as the distinctive feature
framework and the representations (matrices) and rules in which
such features appear deserve more detailed consideration than the
sketchy treatment they received in chapter l. So this chapter is
given primarily tos (a) a discussion of the distinctive features
proposed for the description of the phonological areas selected
from Greek and English for comparison; and (b) an analysis of the
various parts of the descriptive model, with particular emphasis

on the function of the Redundancy Rules in phonology.(z)

2 The Distinctive Features proposed

Let us begin by first presenting the distinctive features se-
lected for the description of the fragments of Greek and English
phonologies that we shall concern ourselves with in this thesis. As

-Greek and English exhibit some similarity of distribution with regard



to the segments which are involved in this partial comparative in-
vestigation, the same set of features may be used to specify (fully)
these segments, as in Tables I and II below: this would not have been
possible (without seriously complicating the grammar of at least one
of the languages under consideration) in a fuller account of the two
phonologies. Such distinctive features are assumed to be (a) universal,

(b) binary, and (c) acoustically-articulatorily defined.

At this juncture, notice that, in Table I, stops appear in the
form of archi-segments and are left unspecified for the value of the
feature 'voiced'. As will be shown later in this chapter and also in
chapter 3, /f/ and /v/, /s/ and [z/, and /n/ and /m/ also

can be reduced to archi-segments but only in certain environments,

unlike the stop archi-segments which appear in lexical representations

in the form in which they are given in Table I in all environments.

The Tables appear in the form of matrices, with columns standing
for a segment each and rows representing features which are character-
ized as 'plus! or 'minus' for a given segment. It should be strongly
emphasized at this point, however, that our concern in this thesis is
not with whole segments but rather with the feature specifications
that are needed to uniquely characterize these segments. It should al-
so be noted that the relative order of the features in each column is
immaterial, although in the choice and definition of the features them-

(3)

gselves some hierarchy must apparently be observed.

Notice that Tables I and II present only one of a number oflpos-
sible categorizations with respect to both (i) the choice of the fea-
tures, and (ii) the grouping of the segments relative to each other.
In the case of (i) the main criterion in determining how many and

which features are necessary is pertinency of the features to the
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discussion of the processes involved in the subject-matter of this
thesiss in (ii), on the other hand, establishment of the most gen-
eral 'natural classes!' into which segments fall is the over=-riding

consideration.

The features employed in these tables have been selected from
and have essentially the same articulatory (and acoustic) correlates
as those set up in Chomsky & Halle, 1968: 298-329. The few deviations

from that framework are briefly explained below.

'vocalic'!, 'consonantal';, 'obstruent!, %nasal', 'voiced', and
‘strident! coincide exactly with the Chomsky & Halle description.
Istop! is used here instead of 'continuant', in Chomsky & Halle, but
this is an arbitrary terminological decision not affecting the con=
tent of the definition in the least: in the rules of Greek phonology
that will be discussed later, the more familiar term 'stop' appears

more frequently and is for this reason preferred to 'continuant?t.

'peripheral' has replaced ‘coronal', used by Chomsky & Halle,
in the belief that it immediately suggests one of the two dimensions
that determine point of articulation: segments articulated with a
primary stricture at the periphery of the mouth cavity (i.e. the lips
or the velum) are termed [+periphera1]; all other segments are marked

(4)

[-peripheral].

‘obstruent' is introduced so that [-obstruent] may characterize
the general class of 'resonants' (i.e. 'nasals' and 'liquids') and,
in combination with ‘'vocalic',; also make the distinction hetween

'nasals' and 'liquids' within the class of 'resonant' segments.

Chomsky & Halle define the feature 'anterior'! in these terms:
"Anterior sounds are produced with an obstruction that is located in

front of the palato-alveolar region of the mouth; nonanterior sounds
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are produced without such an obstruction." Their definition of 'an=-
teriority' has been modified here as followss '"Anterior sounds are
produced with an obstruction that is located in front of the palato~
alveolar region of the mouth and, additionally, with the sides of the
tongue not raised from neutral position to form a grooves non-anterior
sounds are produced without such an obstruction and/or with the sides
of the tongue raised so that a groove is formed." 'Anteriority', then,
is not determined in this thesis by tongue-tip position alone, but
also by the shape of the sides of the tongue. Thus, the Greek segments
/s, =z, v/ with their retracted and 'grooved' articulation are
[~anterior], and in this respect the first two are different from

(5)

the corresponding English segments.

A look at the two tables will confirm the point made that no
radical change is initiated by this work either in nomenclature or
in content of the features used (although, in Table I, the oral stop
segments have been reduced from six to three); the only material de-
parture from the Chomsky & Halle framework concerns the modification
in the definition of 'anterior'. Otherwise, the features are used in
precisely the same way in which they are employed by Chomsky & Halle
to differentiate major segment-classes ('vocalic!, 'consonantal!,
tobstruent'), to indicate point ('peripheral'!, 'anterior') and manner
('stop') of articulation, and so on, and, indirectly, to determine
which segments belong togethery; that is, which segments can be grouped
in the same 'natural' class or sub-class, the outstanding consider-
ation in such groupings being that they should enable us to state
distributional restrictions and phonological processes systematic-
ally and economically.

Some of the features we have just presented have a more restricted

phonological function in one language than in the other. For example,



'strident' could be dispensed with in Greek if one decided to base
one's phonological classification solely on phonetic criteria: /s/

-peri
-ante

and /z/ would then be specified {+obstj and would thus be dis=-
tinguished from every other consonantal segment of Greek. The fea~
ture 'nasal' also may be considered technically redundant for Greek:

+cons
-0bst

it can always be replaced by the set of features ﬁ—vocaj s, which
are needed in the system anyways; 'nasal' is, nevertheless, a conve=
nient feature for heuristic purposes and a very pertinent one in the
comparisons that are made in this work; it is, therefore, used as a

(6)

shorthand standing for the set of features just mentioned. Finally,
though we need a distinctive feature 'voiced! to make the distinction
between Greek /6/ and /8/, and /x/ and /y/ in all positions,
and between [/f/ and /v/, and /s/ and [/z/ in any pre=vocalic
position, this feature has a much more limited function in Greek than
it has in Englishg in the latter language the feature !'voiced! is

used, for example, to keep apart all voiced from all voiceless ob-

gtruents in all positions.

This brief discussion tentatively suggests that in a differently
motivated treatment it might prove to be simpler to eliminate the
features 'nasal' and 'strident! from the distinctive feature frame~
work in so far as the characterization of the particular segments
involved in this investigation is concerneds these two features are

always predictable by the remaining seven features.

2.1 Phonological and Phonetic function of distinctive features

The term 'distinctive feature' is sometimes used indiscriminately

in the literature in both phonetic and phonological contexts. This
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practice often results in ambiguity as to the kind of specification

meante.

To clarify this point, suppose we had a feature [aspirated]
associated with voiceless stops in both English and Greeks; we could
then account for the observation concerning the difference in the
degree of intensity of aspiration in voiceless stops in various po=
gitions in the two languages by assigning to it an integer taken
from a scale of integers, each representing a different degree of
intensity of the feature in gquestion; thus, if four degrees of aspi=-
ration were recognized, 1 showing lowest and 4 highest intensity,
the English words in (a) might receive the following phonetic spec-

(7)

ification with regard to this feature:

(a) [péén] , 'pan', where [p] might be [4aspirated]

[nsp], 'nap', where [p] might be [laspirated].

Similarly, in comparing English and Greek at the phonetic level, we
would probably wish to specify this feature differentially to show
different degree of intensity with which the said feature is realizeds

for example,

(v) English [padn] , ‘pan', where [p] might be [4aspirated]

Greek [pdno] , 'on' , where [p] might be [2aspirated].

Feature specification of this kind is in fact assumed to be present

in the phonetic representation of most segments.

However, unlike phonetic features, whose values are, in princie
ple, measurable along a scale of values, phonological features are
used to state that a certain segment in a phonological representa-
tion has or does not have a particular propertys; that is to say, in
their phonological function, segments are assigned to, for example,

either the category 'stop' or the category 'non-stop', as in the
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case of the initial segment in /kano/, 'I do, make', and /xano/,
'T lose', respectively. Thus, phonological distinctive features,
which are abstract classificatory devices, can have only binary val=-
uess then membership of phonological segments in such categories as
‘voiced', 'stop', etc., is simply indicated with a + or a «~ j; for
example, /k/ in /kano/ would be marked [+stop], and /x/ in
/xano/ would be [-stop], [-stop] meaning that /x/ is assigned

to the category ‘non-stop'.

To summarize the discussion in this section, we have seen that

tfeatures! have two functions:

(i) =a phonetic function, in which they are specified with a par-
ticular value taken from a scale of values (this value being decided
by context)s; in this capacity, features specify the phonetic shape
of an utterance, i.e. how an utterance is supposed to be actually

(8)

heard or pronounced; and

(ii) a phonological (categorial) function, in which they are spec-

ified with one out of two possible valuess; in this capacity, they
determine partial or full specification of non-phonetic representa-~

tions and also group segments into 'natural classesft.

(9)

In this thesis, for convenience of exposition and except for
purposes of demonstration in this chapter, the representation of ma-
trices at the phonetic level will not be in terms of phonetic-feature
specifications. Instead, such matrices (enclosed in square brackets)

will be given in the, typographically, most economical notation which

resembles a broad phonemic transcription.
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3. The structure of the Descriptive lodel

As was mentioned in chapter 1, p. 13, the model adopted for the
phonological description in this thesis consists of two parts: (i) a

(10) In the remaining sections

Lexicon, and (ii) two sets of rules.
of this chapter, these two components of our model will be presented

in some detail.

3,1 The lexical entry

The Lexicon is composed of BASES and of AFPIXES. These entries
appear in the lexicon with a maximally non-redundant syntactic, se-
mantic, and phonological specification, that specification only which.
is necessary for their unique characterization. Such minimally spec=
ified bases and affixes are referred to here as 'lexical representa=
tions' (or !lexical entries') and are separately enclosed within ob=
liques, / /s as can be seen in the examples below. It is in this form
that specific bases and specific affixes are selected by (and asso-
ciated with each other within) the syntactic surface structures ac-
cording to the relevant information contained in these structures.

The representation of such affix-base combinations, with the appro-

priate boundaries introduced by the syntactic component, is also

given within obliques, / /, but is referred to as 'surface structure
representation' to distinguish it from the corresponding 'lexical
representation' where no associative boundaries appear. This output
from the syntactic surface structures is normally the most abstract

form in which 'phonological words'! appear in this thesis.

For example, in Greek, we see both that the same base /Poros/(lll

'source', is capable of attachment to different prefixes (e.g. to

/eF/, 'well!, and /eN/, 'in, with') to form words, as shown in (a)

on the next pages and that the same prefix /eF/, 'well!, is capable
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of attachment to different bases (e.g. /Poros/, 'source', and /Bimos/,

'disposition') to form words, as shown in (b) below:

Lexical Surface Structure Phonetic Gloss
Representation Representation * Representation
(Phonolog. words)

(a) /eF/ /Poros/ /eF+Poros/ [éfporos] well-to=do
/eN/ [Poros/ /eN+Poros/ [émboros] merchant

(v) /eF/ [Poros/ /eF+Poros/ [éfporos] well=to=do
/eF/ [6imos/ /eM+0imos/ [é£9imos] gay

As can be seen from the examples (c~d) below, the situation is

not different in Englishs that is, in English we may have both

(c¢) /aas/ [pouz/ /das+pouz/ [daspduz] dispose
/in/  /pouz/ /&N+pouz/ [&mpduz ] impose
and

(a) /dss/ /powz/ /dés+pouz/ [dsspduz] dispose
/ais/ [baliv/ /das+baliv/ [a&sba1iv] disbelieve

In this way, both the affixes and the bases are specified only
once in the lexicon, a more economical and revealing procedure than
if each affix~base combination was entered in the lexicon as a sep-
arate word requiring individual specification each time.(lz)

Strictly speaking, it is wrong to assume that all Greek words
can be shown to be derivable from affixes and bases. In fact, only
items that have a 'lexical' meaning (cf. Lyons, 1968s 273), like the
bases in the examples above (i.e. mainly nouns, verbs, adjectives,
but also some adverbs and numerals) may be subject to this 'affixe

ational' derivations items with 'grammatical' meaning, like /ke/,(IB)

'and', /960/, 'here'!, etc., would have to be differently marked in
the lexicon and treated in the grammar.(14) To a large extent, the

situation in &nglish is similar to that just outlined for Greek.
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3.2 The Rules

The second component of the model used in this investigation
comprises two sets of rules, the Redundancy Rules (R-rules) and the
Phonological Rules (P-rules), each of which performs a different

function in phonoclogy.

3.2.1 ltedundancy Rules

The primary function of the R-rules is to complete the spec-
ification of segments or segment sequences in lexical entries and
to express phonotactic constraints. Indirectly, R-rules also serve

(15)

to provide lexical entries with their most economical representation.

Following Brown (1969, 1972), we shall allow R~rules to operate
anywhere within the domain of the Greek phonological word =~ that is,

both within and across morpheme boundaries. So morpheme boundaries

will appear in the syntactic surface structure representations but

will normally be absent from the formulation of the R-rules.

3:2¢1.1 Segment Structure Rules

In section 1 of this chapter we said that a generative grammar
contains a phonological component which is a system of rules whose
function is to map the structurally analysed strings generated by
the syntactic component of the grammar (i.e. surface structures)
onto their corresponding phonetic representations.(lé) These sur-
face structures consist, as we have just seen, of strings of mors-
phemes each of which contains (in addition to the syntactic and se-
mantic) all phonological information necessary for the operation of
the rules of phonology, in the manner suggested in chapter 1, pp.l3~5.
More specifically, each lexical morpheme (or 'entry’)(ly) in a

string can be seen as a matrix which consists of the right number
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of columns, one for each of the successive segments of the item in
question, and of a number of rows, each of which stands for a dis-
tinctive feature of the language under analysis; the point where
these two co-ordinates meet is accordingly marked 'plus! or 'minus’,

as explained in section 2.1 above.

For example, assuming the characterization, in terms of features,
of the two vowels to be given in the entry /ena/ , 'one', the con-

sonantal segment /n/ could receive the following full feature-

specifications

Table III
Features /e n a/
vocalic -
consonantal +
obstruent =
peripheral -
anterior +
stop ) +
nasal +
voiced +
strident - -

This representation for /ena/ would then be so processed by the
rules of Greek phonology as to yield, ultimately, the phonetic

form [éna].

Notice, however, that much of the information contained in the
specification of /n/ in Table III is not necessary to completely
identify this segment and differentiate it from every other segment
of Greek, that is to say, it is not 'significant' or 'distinctive!

information in the technical sense. Such 'redundant! specification
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can be eliminated from the lexicon (and also from all surface struc-=
ture representations) in the interests of economy provided that it
can be supplied by rules of general applicability. For example,

given rule (1) below

(1) A1l non-peripheral nasal segments are predictably non-
vocalic, consonantal, non-obstruent, voiced, non-

strident, stop, and anterior.

we can effect great savings in all entries in the lexicon that

contain a /n/.

Rules such as (1) belong to the Redundancy Rules of the phonol-

ogical component of the grammar; they are called Segment Structure

Rules because of their function, which is to fill in predictable

feature values in segments independently of the rest of the segmental

environment in which the segment operated upon by such rules occurss
Segment Structure Rules are given in the form of 're-write rules!,

(%)

as followss

[x] =2 (¥] /

where X, Y, and Z represent sets of n number of features

specified for + or = values.
Rule (1) above would normally be expressed like (la) below:

(1a) :—voca]
[ +cons |

| ~obst |
[~peri] ====-> [+ante] / E
| tstop|

+voic
E-Stl‘iJ

+nasa}

Rules such as (la) show how the feature specification of a

segment (considered in isolation) is completed.
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To return to the specification of /ena/ : we have seen that
rule (1a) makes it possible for the two features [+nasal] and
[-peripheral] to characterize uniquely the segment /n/ in lexical
entries like /ena/ (and also in their surface structure represen~
tations). Following this procedure of non-redundantly specifying
lexical items, we can now restate the representation in Table III
as it appears in Table IV, where only the non-~redundant feature

values are specified.

Table IV

Features /e n a/

vocalic

consonantal

obstruent

peripheral -

anterior

stop

naszal +

voiced

strident

Notice that by leaving blank all feature values which are pre-
dictable by general rule, and thus redundant, we conform to the ob-
vious condition imposed by the principle of simglicitz£19) a con-
dition that states that we can "omit features in all dictionary re-
presentations, whenever these can be introduced by a rule that is

less costly than the saving it effects."(zo)

Notice further that many of the rules of phonology that are used
for filling in blank entries in lexical representations are motive
ated on independent grounds as they are needed in the system of

rules anyway.
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3¢241e1lel In the light of the discussion in sections 2.1 and 3.2.1.1,

we can now juxtapose for comparison the matrices that represent the

nasal segment in /ena/

and in

[éna], that is, one in the form in

which the entry appears in the lexicon and in which it is fed as in-

put to the rules of phonology (in particular, to the Redundancy

Rules), the other in the form it might receive after it has been

processed by all relevant phonological and phonetic rules.

(21)

Table V
(a) Lexical (b) Phonetic
Representation Representation
Features /e n- a/ [ & n a]
vocalic g o
consonantal % +
obstruent -
peripheral ) - -
anterior : 3
stop - 4
R Ty
voiced 4 o
strident . -

A comparison of matrices (a) and (b) in Table V shows clearly

that lexical entries appear typically in the form of matrices par-

tially (i.e. non-redundantly) specified with binary feature values,

and that their phonetic actualigation is represented by matrices

fully specified with features whose value ranges -

(22) _

feature

according to

sometimes between two extremes in opposition (i.e.

'plus' or 'minus') and sometimes along a scale of values showing

degree of intensity the feature in question exhibits.
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This is only one of a number of differences hetween phonolog~
ical and phonetic matrices. Some other distinctions will be made ap-

(23)

parent as we proceed.

3.2.1.2 Segment Structure Rules will not be discussed any further
in this thesisj rather, the existence of a set of such rules will
be presupposed. It would be helpful, however, to present at this
juncture some of the most general and pertinent ones which will be
agssumed in the formulation of the rules in the chapters that follow.
As can be readily seen, even the few rules that will be given pres-
ently are capable of simplifying considerably the phonological re-

presentation of the Greek and English segments in Tables I and II.

Here are now, in summary form, some selected Segment Structure

Rules which apply to both Greek and English.

[+segm] ===== > |+cons

+obst]
-nasa

(2) —vocaj E

i.es all obstruent segments are also non-vocalic, consonantal, and

non~nasals

(3) [+segn] =mmms > Eigiiﬂ / E"Obsd

i.es all non-obstruent segments are also voiced and non=strident.

(4) -voca

+cons
[+segm] ====>> [~obst] / E+nasa]

+ante
+stop
iee. all nasal segments are also non-vocalic, consonantal, non-

obstruent, anterior, and stop.

(5) -0bst
[+segm] ===== > :n:i? / [+voca
P +cons

-stop

i.es all segments marked vocalic and consonantal (i.e. the 'liquids')
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are also predictably specified non~obstruent, non-nasal, non-

peripheral, and non-stop.

Notice that the features 'voiced'! and 'strident' need not be
specified in nasals (rule (4)) and in liquids (rule (5))s as nasals

and liquids are predictably non-obstruent, rule (3)becomes appliw

cable and will automatically supply the redundant features {+vcicJ
-stri

to all such segments.

3.2.2 Sequence Structure Rules

The obvious economy effected in the non-redundant matrix (a)
in Table V above is attributed to simultaneous feature co-occurrence
in the same segment and is explained by rules such as those presented
in the previous section. However, certain feature values can be termed
redundant in certain environments owing 1o the existence of general

(24)

contextual constraints imposed by the structure of the language.
Such constraints, which also belong to the R~rules, are called
Sequence Structure Rules and are treated in considerable detail in
chapter 3. Only those Sequence Structure Rules are discussed there
which are directly relevant to the subject-matter of this thesis =

that is, to certain consonantal sequences. At this stage, we shall

only demonstrate briefly the form and function of such rules.

All Sequence Structure Rules will be given in the form of

're=write rules' as shown below

[X] =e==>[2] / [ Y]
where each of X, Y, and Z represents a set of n <features spec-

cified for + or = wvalues.

A rule of this form says characteristically that X is assigned
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the feature specification(s) Z when in the environment (to the

left or to the right(25)) of Y.

Let us illustrate the function of Sequence Structure Rules

with examples from Greek.

The point~of-articulation features of the nasal preceding the

stop in the surface structure representations below

(26)

(a) /eW+Pirikos/ =-=--=> [embirikés] |, 'empirical!
/el+Tasi/ wm=-2 [éndasi] . 'tension'
/ef+Keros/  ----3 [éggeros] ; 'timely!

are completely determined (as can be seen from the corresponding
phonetic realizations) by those of the following stop segment by a
rule (the 'Regressive point-assimilation of pre-consonantal nasals'

rule; see p. T3) of the form of (6)

(6)

s A +cons
[+nasa] ====> [Eante} / o peri
ante
which states +that anywhere within the phonological word a nasal is
assigned the features of point of articulation of a following con=
sonant (here,of a following stop), that is, a nasal must agree with

(27)

a following consonant (stop) in ‘peripherality' and ‘'anteriority'.

Such predictable phenomena make it desirable to appeal to the
notion of ARCHI-SEGMENTS, which are unspecified for some features

(in certain environments).

To take another example: given the predictability (and thus re-
dundancy) of the value of the feature !'voiced! in the specification
of the prefix~final segments in the words on the next page (cf. 'Re-
gressive voice-assimilation of obstruents' in chapter 3), the fea~-

ture 'voiced'! can be omitted from the lexical (and also from the
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surface structure) representation of such prefixes, and, oonsequently,
such entries can be more economically represented in the lexicon in

the form of partially specified archi~segments:

(b) /eP+Poros/  w=m-=2 > [éfporos] 'well=to=do'
/eP+yenis/  ==-->> [evyenis] , 'noble, polite!

(¢) /proStfora/ =---2 [prosford] 'offer!
/prost+voli/ =me-= > [prozvoli] , toffense, insult!’

(d)  /ek+Besi/ mme=> [ékBesi] ; 'display'
/ek+bosi/ ——em> [Egdosi] ; 'edition'’

However, it must be emphasigzed at this juncture that apart from
certain consonantal archi-segments occurring in certain critical se-
quences, lexical entries are generally represented at a low level of
abstraction in this thesis in the sense that they resemble a phonemic
transcription rather than an underlying representation. For instance,
no attempt is made to simplify either the lexical or the surface
structure representation of English by proposing /Ir/ and /ar/

(as in Chomsky & Halle, 1968) to account for R.P. [#e] and [a],
respectively; rather, [#e] and [o] are regarded here as manifes-

tations of the phonemes /is/ and /&/.

The only treatment in both lexical and surface structure repre-
sentations which may be considered to involve a striking departure
from a phonemic one is the handling of the Greek 'voiced stops!

[b], [d], and [g], which are here conceived as phonetic realizations
of sequences of a nasal archi-segment /N/ (unspecified for all
point=of-articulation features) and one of the stop archi-segments
/P/s [T/, and /K/ (unspecified for the feature 'voiced'). In addition
to this, the archi-segment convention is also adopted (though to a

limited extent) in the case of the segments /F/ and /S/ in prefixe
(28)

final position.
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As explained in, chapter 1, pp. 13-5, all the matrices, which
are partially specified in the lexicon (that is, appear typically
as sequences of archi-segments), pass through this unordered set of
Redundancy Rules of bhoth the Segument and the Sequence Structure type
and are processed there until their feature specification is com=-
pleted. After that, they are chanelled either directly to the Phonetic
Realigzation Rules, if unmarked in the lexicon for passage through the
P-rules, or to the P-rules, if marked in the lexicon for further pro-

cessing in the set of P=rules.

None of the matrices informally represented in (a—d) above has
to be operated on by any P-ruless; so the route followed by such items

iss from Surface Structures to Redundancy Rules +to Phonetic

Realigation Rules.

3+3 Phonological Rules

Consider, however, the following examples:

Surface Output from Output from Output from G 1l o s s

Structure R=rules P-rules Phonetic
Representation Real. Rules
/eP+foros/ /ef+foros/ Jeforos/ [éforos] fertile

(/6is+sevis/ /bis+sevis/  [disevis/ [8isevis]  impious)
/eK+kremis/ /ek+kremis/  /ekremis/ [ekremis] pendant

/eN+moni/ /em+moni / Jemoni/ [ emon{] persistence

The fully specified output from the R-rules Jef+foros/ cannot
be fed directly into the Phonetic Realization Rules = there is
[éforos], but no x[éfforos] in Greek, and neither the Re-rules nor
the Phonetic Realization Rules are permitted to change the feature
composition of matrices in any way (in the case at hand, to delete

feature complexes, i.e. whole segments): this is precisely the function
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of the Phonological Rules (P-rules): in contrast to R-rules, which
simply fill in blank entries with predictable feature values in lex-
ical and surface-structure representations, P-rules change the fea-
ture composition of segments and of segment sequences in those ma=-

trices only which are specifically marked in the lexicon for entry

(29)

into the set of P=-rules. So after they leave the R-rules, matrices
such as those just cited, specified in the lexicon for passage through
the P-rules, will have to be submitted to a P-rule (in the case at

_ cluster_
hand, to the 'Identical-consonant,simplification' rules; cf. pp. 88)
that will reduce the two identical consonants in the output from the

R-rules to one.

None of the cases examined in this work involves a change caused
by the P-rules such that recycling through the R~rules (where the
feature specification of the segment or segments affected by the
operation of P-rules is completed) becomes necessary; such would be
the case in Greek, for example, in the process of 'Dissimilation'.
For the purposes of this thesis, then, the route followed by items

like those presented on the previous page is: from Surface Structures

to Redundancy Rules to Phonological Rules to Phonetic Reali~

zation Rules.




e

NOTES TO CHAPTER 2

(1) The relation between the syntactic and the phonological com=
ponents of the grammar is, of course, a direct one as the oper-
ation of the rules of phonology depends partly on information
provided by the output of the syntactic component, i.e. on the
surface structures with their associated labelled bracketing.

(2) Host of the accounts of Greek phonology (but cf. chapter 1,
note 1) have been given in terms of traditional phonemic theory,
which does not provide for Redundancy Rules. Bven in the most
recent description of Greek (dialects) in generative terms
(Newton, 1972) no explicit mention of the importance of R-rules
is made. As we shall have occasion to show later,.in chapter 3,
this leads to unnecessarily complicating the grammar.

(3) Thus, it would seem natural to place 'llajor-Class Features'
higher up in such a hierarchy than, say, the feature 'strident'®.
Cf. Stanley, 408.

(4) Newton (1972) recognizes four point-of-articulation features
for the characterigzation of all "'true consonants' (consonantal,
nonvocalic)", namely 'labial', 'dental', 'palatal'; 'velar'.

He admits (p. 10) that "It would be possible to describe the
four points of articulation in terms of combinations of plus
and minus values of two features, according to a common prac-
tice (i.e. by treating 'dental' and 'palatal' as central versus
peripheral and 'labial' and 'dental' as front versus back)"

and he proceeds to claim that "there seems to be no clear ad-
vantage in departing from the familiar four-term system in a
description of modern Greek dialects."

Newton does not justify his preference for four instead of for
two point-of-articulation features, but surely it would be a
'clear advantage' to have two fewer distinctive features in the
phonology, provided that this would not affect the explicitness
and simplicity of descriptive statements in any way.

Now, presumably, one of the reasons why Newton proposes these
four features is that they enable him to account for such sec-
ondary articulations as 'palatalization' of consonants and
'labialization' and 'velarization' of vowels. But these pro-
cesses can be handled very neatly in the grammar by making use
of derived features, which have been proposed by Brown (1969:
12, footnote) and which can be supplied by quite general Sequence
Structure Rules. Thus, !'palatalization' could be explained
through assignment to a consonant of the feature [+front] (which
Newton gives on p. 11) from a following vowel marked with this
particular feature value. Similarly, 'labialization' and also
'velarization' of vowels could be accounted for in terms of a
feature f+peripheral] derived from a preceding consonaht. (See
Stockwell, 19663 also Jakobson & Halle, 1962s 486.)

(5) The case of the Greek /r/ is a little peculiar: phonetically
it can be regarded as a -ante segment (cf. Chomsky & Halle,
+stop
1968, 318), but phonologically it behaves like a [-ante} liquid.
~stop
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As the concern of this thesis is mainly with phonological pro-
cesses rather than with detailed phonetic realization rules, the
latter representation for Greek /r/ will be favoured throughout.

As regards the phonetic realization of /s, z/, it would be ped-
agogically relevant to note that Greek [s] and English [s], for
example, will differ considerably from each other in the degree
of intensity that the feature 'anterior' will receive. And each
of these segments will be different from English [B] in the same
respect, Greek [s] coming approximately midway between English

[s] and [4].

This difference in the formation of the segments in question is
quite clearly shown in a number of spectrograms made at the
Phonetics laboratory in Edinburgh. At this point, I must acknowl-
edge my debt to J.P.B. Allen, who volunteered to act as the 'in-
formant! for the English section, and to R. Motherwell for seeing
this little, informal 'operation' through its technicalities.

Intuitively, the features 'strident' and 'nasal' seem to be very
important in Greek phonology. Por instance, the only possible
consonants word-finally are characterized as either [+nasal] or
[+stridént]; 'nasality' also appears to be crucial in account-
ing for pre-nasalization of voiced stopsy etc.

However, the exzplanation itself of these and of a number of other
phonological and morpho-phonological phenomena does not necese
sitate the recognition of the features 'nasal' and 'strident!

as such. For instance, one way of handling pre-nasalization of
voiced stops would be through use of ‘derived features' as in-
dicated in note 4 above.

In any case, the question of whether or not the resulting gram-
mar would be simpler (and thus more highly valued) if 'nasal!
and 'strident' were included in the inventory of the features
used for the characterization of Greek segments is a theoretical
one with no direct bearing on the points at issue heres: the ori-
entation of this thesis is not essentially evaluative.

Phonetic specification of this sort has not been nearly adequate=-
ly investigated and is far from being a settled matter. (Cf. note

21 below.)

Notice, incidentally, that such detailed phonetic specification
is also indispensable in the characterization of idiosyncrasies
in the speech of individuals. But this point, being irrelevant
to the present discussion, will not be pursued any further.

The way an utterance is heard (by a phonetician, who normally
knows the structure of the language he is investigating) is not
necessarily identical with the way this utterance is physically
realized. For some discussion on this point, see Chomsky & Halle,
1968: chapter 2, section 2, and chapter 2, note 33; also Jakobson
& Halle, 1962: 488.

See notes 7 and 21 to this chapters also discussion of the Re-
ad justment Rules in chapter 13 also 'Notational Conventions' in

chapter 1, pp. 9=-12.

See chapter 1, note 22.
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In fact, the final /os/ in the examples is itself an affix,
the suffix that shows masculine gender and singular number;
so the relevant bases would actually be /fPor/ and /0im/,
respectively; but as this is irrelevant to the point being
made here, no boundaries appear between the bases and the
suffixes in the lexical representations.

Concerning the glossing of lexical and other non-phonetic re-
presentations, see chapter 1, note 19.

Which affixes are associated with which bases is determined by
the specification in the Syntactic Surface Structures.

All 'velar'! consonants are 'automatically' palatalized before
front vowels in Greek.

See Brown, 1963: 9-12.
Cf. Stanley, 435.

For some differences between phonological and phonetic matrices,
see discussion in this and the next section (pp.32-36),.and
also in chapters 3 and 45 also Chomsky & Halle, 1968: 296, 334;
Stanley, 434~-355 Halle, 1969.

For a proposal concerning specification of grammatical mor=-
phemes, see Brown, 1969: 9-12,

Like Segment (and also Sequence) Structure Rules, P-rules are
formally expressed in terms of the 're-write' convention. How-
ever, this should not lead to misunderstanding as to the dif-
ferent function R-rules and P~rules perform.

The term is used here in the technical sense in which it is
employed by Chomsky & Halle, 1968: 296, 3345 Stanley, 434-35;
Halle, 1969.

See Halle, 19623 340; also Chomsky & Halle, 1968: 168.

It must be stressed that in the case of integer co-efficients,
both the upper limit, 4, of the physical scale and the specific
numerical values provided in the squares in representation (b)
in Table V are used only to illustrate the point being mades
they are not meant to reflect any exact or systematic gradations
in the physical intensity of the features they specify.

See Chomsky & Halle, 1968: 164 f.

For a detailed discussion, see Chomsky & Halle, 1968: 164 ffj
Stanley, 400-401; Halle, 1962.

See Chomsky & Halle, 1968: chapter 4; Halle, 1958: 3303
Stanley, 401.

"The deletion of the environment bar ' ' has been suggested
as a meaningful abbreviation in situations where an 'either

after or before' relationship exists." (Harms, 1968) Thus, the
part that follows the oblique / in the rule we have just given
is an abbreviation of the two environments [ Y ] and L Y],
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For the postulation of the stop archi-segments /P, T, K/ as
well as for an extensive argumentation of the view adopted in
this thesis regarding Greek 'voiced stops', see ch. 3, ppes 65~75.

Notice, in passing, that the examples in (a) above also demon-
strate the application of another rule, namely the rule that
governs 'Progressive voice~assimilation of post~nasal stops!.
See chapter 3, pp. T7.

For a detailed argumentation of these positions, see chapter 3,
Ppe 65=75 and 48-55, respectively.

However, it must be noted that certain matrices acquire such
marking after they have been processed by the R-rules. Thus,
there is no a priori reason why the prefix-final consonant in
/eF/, for instance, should be marked in the lexicon for pas-
sage through the set of P-rules: it is only after the prefix
/eF/ gets associated with a base like /foros? that such
marking becomes necessary.

The handling of such cases has not been adequately investigated
in this partial grammar of Greek; therefore, no solution to the
problem is offered in this study.



CHAPTER 3

REDUNDANCY RULES AND THEIR RELEVANCE TO THE PEDAGOGICAL PROBLEMS

1. As has been implicit in the discussion so far, a statement of
the redundancies in the phonology of a language contributes consid=-
ably towards simplifying the grammar of that language. So in this
chapter we shall be concerned exclusively with certain Redundancy
Rules of the Sequence Structure type, that is, with the kind of
rules that make structural predictions and state sequential con-
straints in the phonology of Greek. In particular, we shall con-
sider the following four processes, all of which are directly con=-

nected with the subject-matter of this investigations

(a) Regressive voice-assimilation of obstruents. (Rule (1))

(b) Regressive voice-assimilation of pre=consonantal sibilants.
(Rule (3))(1)

(¢) Regressive point-assimilation of pre=consonantal nasals.

(Rule (9))
(a) Progressive voice-assimilation of post-nasal stops.
(Rule (11))

Crucially related to all of these problems is the question of
voicing in Greek phonology. Specifically, related to the processes
(a = b) above is the postulation of the archi-segments /F/ and /S/
especially in prefix~ (and morpheme=-)final positions and the import-
ant question of 'voiced stops' in Greek is raised in connection
with the rules in (¢ - d). The processes that these four rules re-
flect will, therefore, be discussed in some detail, and a number
of sub-rules will be developed out of these maximally general form-

ulations to account for specific problems.

[ 47 ]
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This chapter will also attempt to explain briefly why it is
desirable to treat the processes under examination within the set

of the Redundancy rather than of the Phonological Rules.

As we proceed with the discussion of each of these general
processes, we shall also have occasion to show that misapplication
of any of these Greek rules to the English phonological system

causes pronunciation problems to Greek learners of Inglish.

2 Regressive voice-assimilation of obstruents

2.1 The best argument for considering voice~assimilation in ob=
st?uent sequences a regressive operation can be derived from in-
stances of such sequences across morpheme boundaries. If, for exw=
ample, we postulated the following prefix-final archi-segments, un-

specified for the value of the feature 'voiced!',

/S/ in /6iS/ 4 /is/ /pros/ ,

/¥/ in  /eF/ , and

J/X/ in /ek/ (2)
we would be able, as we shall show presently, to (i) predict the
voice value of each of these archi-segments in any obstruent envi-
ronment on their right, and (ii) to do so in the (technically) sim-

plest way in the set of R-rules.
Let us consider the following examples:

Surface Structure Phonetic

Representation Representation Rlens
(a) /6iS+pistos/(3) ' [6ispistos] incredulous
/is+fora/ [isford] contribution

/proS+voli/ [prozvol{] of fence



(8)
(contad)

(v)

/6is+tixis/
/pros+Besi/
/is+doxi/

/8iS+kolos/
/8iS+xeris/

/proS+Yiono/

/eP+padia/
/eF+foria/

/eF+via/

JeP+tixia/

/eF+eimcs/

/eF+6iaSetos/

/eF+sevia/

/eF+zonos/

/eF+kolos/
/eF+xeria/

/eF+Yenis/

/ekK+pedevo/
/ek+fovizo/

/eK+viazo/

/ek+telesi/
/eK+6esi/

/ek+bosi/

(/ek+sio/

/eK+zema/

..49-

[6istix{s]
[présbesi]
[i8d0x{]

[6iskolos]
[bisxer{s]

[prozyidno]

[efpdBia]
[efor{a](4)
[évia](4)
[eftixia]
[éf9imos]
[evdidPetos]
[efsévia]
[évzonos]
[éfkolos]
[efxéria]
[evyenis]

[ ekpedévo]
[ekfovizo]
[egvidzo]
[ektélesi]
[ékBesi]
[égbosi]

[eksio]

[égzema]

unhappy
addition

admission

difficult

difficult

I land (a plane"

sensitiveness

fertility

Euboeg (island)

happiness
gay

in good mood

piety
Euzone
easy
ease

noble

I train
I intimidate

I blackmail
execution
display

edition

I (re)move(B)(6)

violently)

eczema
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(e) /eK+kinisi/ [ek{nisi](T) departure
(cont'd) /eK+xilizma/(8) [ekxflizma] (liquid) extract
/eK+yimnazo/ [egyimndzo] I train

Observe that there is no way of predicting the wvalue of the
feature 'voiced' in any of the pre-vocalic non-stop base~initial
segments, i.e. in /f/ or [v/, /8/ or [/8/, and /x/ or [Jy/ s
these will have to be specified for this feature in their lexical
representation; and once the value of the feature 'voiced' in the
pre-vocalic base-initial consonant is fixed in the lexicon, the value
of the same feature of the prefix~final consonant catenated with it
becomes automatically predictable: it agrees with that of the base~
initial consonant. It is reasonable, therefore, and also in accord-
ance with the phonetic facts of Greek, to propose that the prefix-
final consonant be left unspecified for voice in such lexical entries,
as this specification is always predictable and can thus be supplied
by an R-rule. The direction of this process of contextually deterw
mined voice-assignment (voice-assimilation) is, then, from right to

left - i.e. regressive - 1in all of the above cases.

Now, there appears to be no good reason why we could not gener-

alize the 'regressiveness' of the process demonstrated above to cover

cases like the followinga(g)

(@) [spiti] hame [aspiba] shield
[sféra] bullet [osfialy{a] lumbago
[ zvino] I erase [1ézvos] Lesbos
[stéma] mouth [astios] funny
[ s6énos] vigour [és0isi] sense
[skéla] ladder [askds] flask
[sxdra] = grate [pésxo] I suffer

[ zyurds] curly
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(e) [ptind] bird [aptds] tangible
[ftino](lo) I spit [aftds] this (m., s.)
[£8indporo] autumn [éfoa] ulcer
[vbéla] leech [psévoi] lies (nome, ps)

(£f) [xtinos] beast [akti] coast
[xtizo] I buid [axtida] beam
[x6dnios] infernal [éx81i] (river) bank

[ydinome]

I undress

[1iyda]

grease

We could then give one of the major rules of Greek phonology,

namely the 'Regressive voice~assimilation of obstruents' rule, in

its simplest possible form

(1) [+obst] =====p [x voic] /

[a voic

which states that anywhere within the phonological word, an obstruent
must agree in voice state with a following obstruent. This rule ex-

plains voice agreement in all sequences of obstruents, i.e. the rule

is, as we have seen, applicable both within and across morphemes

inside the phonological word.

Now, it is true that even if we did not introduce the archi~

segment convention, we would still be able to account for the re=-

gressive nature of this type of assimilation: for example, /f/

would change to /v/ before a voiced obstruent, as in

/ef+yenis/ ==--o> [evyenis] ,

'noble!

But this would prove to be a costly operation, as a P-rule would

be required to effect the change.

On the other hand, the gain from the present treatment is

threefold: first, the

in rule (1) is now explained in a more

'regressiveness' of the process symboliged

natural and better motivated

7
(s

=
>y

ClnaW,
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ways second, lexical entries are now considerably simplifieds third,
and most important, the process of assimilation is now accounted for
in the set of the R-rules rather than in that of the P-rules -~ and
P-rules have a cost, in contrast to R=~rules which are costless.(ll)
2.2 Before we move on to the cxaminatiom .of the torresponding case
in ¥nglish, let us consider briefly an argument that has been put
forward against the adoption of the archi-segment convention in

morpheme-final (here, prefix-final) positions.

It has been suggested that although the convention of having
/S/ and /F/ prefix- (and morpheme~)finally will give the desired
results when these prefixes combine with bases that begin with an
obstruent segment (as in the examples on pp. 48-9), there will still
be no way of predicting the value of the feature 'voiced' in the
prefix-final archi-segments when these prefixes combine with bases
with an initial vowel such as /ayo/ , 'I bring', and /ilios/ ,

'sun', respectively. Therefore, it is maintained that derivations

like
(i) /istfora/ ==---» [isford] contribution
/is+8io/, =====> [i2di0] I creep in
[istayo/ — meews > [iséyo] I import
(11)  /ewpaBia/ ==--> [efpdbia] sensitiveness
/evtyenis/ =—=-z> [evyenis] noble
/ev+ilios/ ==-=3> [evilios] sunny

with prefix-final [/s/ and /v/, respectively, are better motive
ated than the corresponding derivations with prefix-final archi-

segments /S/ and /F/.

In addition to being rather uneconomical (it takes a P=rule
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to convert /is+dio/ to [iz8{o] and /ev+paBia/ to [efpdbial),
this argument seéms to ovelook some of the phonetic facts of Greek:
the prefix~final sibilant is always voiceless when such prefixes
combine with bases beginning with a vowels and the prefix-final
labial fricative is always voiced when this prefix occurs before

bases with an initial wvowel.

In fact, the situation in Greek appears to be as follows:

A. Pre-vocalically inside a morphemes

As has already been noted, the voice feature of the underlined

segments in

/soni/ [s6ni] (he) saves

/zoni/ [26ni] belt and in
/gpras/ [foras] you are wearing
/voras/ [vords] North

is not predictable and will thus have to be specified in the lexicon.

Bs Pre=vocalically across morphemes (prefix-finally):

(a) The voice feature of /S/ in
/iStayo/ [isdyo] I bring in
/iS+odos/ [{s0b0s] entrance

and the like, can be predicted by a rule such as (a) below

(a)

[+stri] ==m==>» [~voic] / * Ef§g§:]

i.e. a prefix~ (and morpheme=-)final strident segment is assigned
the feature [=voiced] when followed by any base-initial vowels
there are no x[8izVe..] or x[izV...] or x[prozV...] pronun-

ciations in Greek, where V stands for some base~initial vowel.
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(b) The voice feature of /F/ in

/eF+ilios/ [evilios] sunny

/eF+alotos/ [evilotos] easily captured

and the like, can be predicted by a rule like (b) below

-4 +voca
=-Ccons

i.e. a prefix- (and morpheme=-)final peripheral anterior non-stop

(b) +peri
+ante| =me=- » [+voic] [/
~stop

segment is predictably [+voiced] when followed by any base=initial
vowels there are no x[efV...] pronunciations in Greek, where V
represents some base-initial vowel and where [ef] is the phonetic

realization of the classical Greek prefix eu.(lz)

As will have been noticed, underlying the whole question of
whether to use /s/ or /S8/, or /v/ or /F/ prefix-finally in
the lexical representation of the relevant prefixes is the assump~
tion that R-rules are permitted to function strictly at the mor-
pheme level and that any processes crossing morphemes must be dealt
with by the P-rules.(13) The advisability of having such a strong
constraint in generative phonology has been questioned recently by
Brown (1969, 1972) on the grounds that such a restriction causes
loss of significant generaligzations and that it renders phonol-

ogical description unwarrantly complicated.

Let us illustrate briefly the wvalidity of Brown's proposal
with reference to Greek. Consider the phonological words:
(¢) /oliNpPos/ [81imbos ] Olympus
(d) /eN+Poros/ [ émboros] merchant

If a rule was allowed to assign the feature [+voiced] to the

/P/ (assumed not to be specified for this feature in the lexicon;
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cf. discussion in sections 4 and 5, pp. 65 - 79 below) in
/oliNPos/, i.e. intra-morphemically, but not to the /P/ in the
surface structure /eN+Poros/, i.e. inter-morphemically, then the
same rule would have to be repeated in the set of P-rules to take
care of the process of post-nasal voicing of the stop demonstrated
in (d), a process which is obviously identical with that observed
in (c). But this means that our grammar would not be very highly
valued because we would be (i) missing a valid generalization, and

(ii) ignoring the simplicity criteriona

On the other hand, if we let R-rules operate both inside and
across morphemes within the phonological word, our grammar would

(14)

be simpler and more general.

2.3 Voice-agreement in obstruent sequences in Bnglish

The rule that governs voicing in obstruent sequences in English

is very general and straightforwards it states thats

Obstruent segments in sequence within the same syllable in
fEnglish must share the same value of the feature 'voiced's

that is, both obstruents must be either vaoiced or voiceless.

The following examples will demonstrate the rule:

(a) spit gasp
sphere
stop mast
skip ask
() (1) (1) (iii)
apse caps cabs
(Ritz) mats adds

axe packs bags
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(b) apt mapped grabbed
1
(cont'd) 4,44 sniffed lived

act racked ragged
mist missed eased

(e) absent
adhesive
obtain

Observe that in (a - b) above the rule applies regardless of
whether there is (cases (b ii-iii)) or not (cases (a) and (b i))
a morpheme boundary within the relevant phonological words. In
case (c), however, the rule is inapplicable because the obstruents

under consideration here cross the boundaries of the syllable.

Rule (2) expresses formally these facts.

(2) [+obst] ====- > [@ voic] / {;’32?3 —

where both obstruents must fall within the same syllable.
The fact that English has words such as those in (d) below

(a) abdicate
advantage

obvious

where voice agreement in obstruents is observed even across syllable
boundaries is not predictable: both obstruents in the sequences in

question must be originally marked [+voiced] in the lexicon.

Now, it is interesting to notice two things when comparing
the Greek rule (1), the 'Regressive voice=-assimilation of obstruents'
rule, and the ILnglish rule (2), the 'Voice-agreement in obstruents'

rule, First, in the case of rule (1) we have a regressive assimi-
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latory process, the second of two obstruents conditioning the voice
state of the first; whereas in the case of the English rule, items
like those under (b ii-iii) indicate that the process of assimila=
tion is of the progressive type, the first of two successive ob=-
struents determining the value of the feature 'voiced' in the second.
And second, the Greek rule is permitted to apply to sequences of ob-
struents anywhere within the domain of the phonological word = that
is to say, it can cross morpheme as well as syllable boundaries;

the fnglish rule, on the other hand, is operative within the same

syllable irrespective of whether this syllable is co~-extensive with
one morpheme or extends over two successive morphemes. Notice that
cases like those listed in (d) suggest that the converse of this

statement is not necessarily true.

This difference concerning the domain of application of rule (1)
and that of rule (2) has important pedagogical implications. When a
Greek learner of English is confronted with words like biackbqugj
football, and absent, he processes them according to the 'Regressive
voice=assimilation of obstruents' rule, and, gquite naturally, pro-
duces the phonetic forms x[blagbod], x[fdidbol], and x[aépsent],
in all of which the first obstruent is made to agree in voice state

with the second.(ls)

3 Regressive voice-assimilation of pre-consonantal sibilants

Let us now turn our attention to the case of [+stri][+cons]
sequences in Greek.

Having already argued in section 2.1 above that the archi-
segment /S/ may be left unspecified for voice in prefix-final po-
sition, we can extend the convention of incompletely specifying

sibilants in the lexicon to cover any intra-phonological=word



position as the following list of examples indicates.

(a)

(v)

(e) (1)

(1)

/SPanios/

/Stera/
/Svino/
/STino/
/SBenos/
/Skala/
/Sxara/
/Syuros/

/Sminos/

/aSpida/
/leSvos/

/koSmos/
/as+Pi/
/as+NPi/(17)
/tiS+Tazi/
/tuS+NTini/

/tuS+Kremasan/

/tuStNKremisan/
Jtis+filias/
/tiS+varkas/

/aS+eavun/

/aS+dosun/

/aS+xorevun/

/aS+Yemisun/
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[spénios]
[sféra]
[zvino]
[stino]
[s0énos]
[Skéla]
[sxdra]
[ zyurds]

[ zminos]

[aspida]
[1ézv05]

[kSzmos]
[aspi]
[azbi]
[tistdzi]
[tuzdini]

[tuskrémasan]
[tuzgrémisan]
[tisfilias]
[tizvérkas]
[asB4vun]
[azd8sun]
[asxorévun]

[azyemisun]

(16)

rare
bullet

I erase

I stand

(tr.)

vigour

ladder
grate

curly
squadron
shield

Lesbos

world
let (him) say
let (him) enter

(he) promises her

(he) dresses them

they hanged them

they tore them down

of the friendship

of the boat

let them bury

let them give

let them dance

let them fill
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(¢) (ii) /proS+meno/ [prozméno] I expect

(cont'd) /tiStmanas/ [tizménas] mother's
/biS+noitos/ [6iznditos] difficult to understand
/tuS+nomus/ [ tuzndmus] the laws (acce, ps)
/proS+lipsi/ [prézlipsi] hiring
/aStlene/ [azléne] let them talk
/iS+roi/ [izrof] inflow
/tuS+raftes/ [tuzréftes] the tailors (acce, p.)

These data indicate that the value of the feature 'voiced! of
strident segments is always conditioned by the value of the corre=-
sponding feature of the consonant that follows the strident segment
regardless of whether or not the sequence [+stri][+cons] contains
a morpheme boundarys; and in case there is a morpheme boundary in-
side the sequence, it is immaterial whether this boundary occurs be-

tween a prefix and a base or between some enclitic and a base.

Rule (3) makes this generalization formally.

() [rotrs] cmms frvote] / —— froons]

This is a rule of very wide applicability in Greek phonology as it

predicts the voice state of sibilants in any pre~consonantal context.

Notice the following points in connection with the data in

(a = ¢) and with rule (3) aboves

(1) The data Jjust presented lend further support to the
regressive nature of the process of 'voice~zssimilation

of pre~consonantal sibilants',

(1i) Rule (3) can be regarded as an extension of rule (1) as it

accounts for (regressive) voice-assimilation in
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[+stri][+obst] sequences, and, in addition, in

[+stri][+cons] seguences.
~0bst

(iii) When the rightmost consonant in the rule is further spec-
ified [+stri], there will be a /S+s/ or a [Stz/ se=
quence in the corresponding surface structures such se=-
quences will ultimatel& be simplified through application
of the !'Identical=-consonant cluster simplification! rule

(to be given in chapter 4) as is shown in the examples

belows
Output from Output Qutput Output from
Surface from from Phonetic Gloss
Structures R-rules P-rules Heal. rules
/tuS+serni/ /tustserni/ /tuserni/ [tusérni] (he) talks

ill of them

/tuS+zalisan/ /tuz+zalisan/ /tuzalisan/ [tuzdlisan] they conw-
fused them

With regard to examples like the above, it is interesting to ob=-
serve how phonetic forms can be ambiguous. Thus, [tuzdlisan],

for instance, may have a second meaning, 'they confused his (head)'.
In the underlying structure, however, no ambiguity could ever occur;
there, the proclitics in /tuS+zalisan/ and in /tu+zalisanf

(with the second interpretation) would be differently syntactic-
ally and semantically specified, while in the surface such speci=
fication can be obscured owing to identical phonetic realization

of the two forms. Notice that conventional orthography would also
leave no room for ambiguity in such cases; a comparison of the

three types of representation will confirm this:

Orthographical Surface Structure Phonetic
Representation Representation Representation
T00¢ LdAioav /tuS+zalisan/ [tuzdlisan]

tol LdAroav /tutzalisan/ [tuzdlisan]
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Similarly with /tuS+serni/ and /tutserni/.

At this juncture, it would not be irrelevant to point out
the fact that in all the critical places in the examples
cited in this section conventional spelling systematically
has a _o_ (sigma) within morphemes, and a _s _ ('final

sigma') across morphemes, never a ¢ (zeta)s this obe

servation may be interpreted as an indication that it is

the voiceless one which is the unmarked member of the op-
position /s/ wvs. /z/.

For the purposes of this investigation, the most interesting
instance of rule (3) is that which assigns the feature
[+voiced] to a /S/ in the environment to the left of

any voiced consonant, as follows:

+voic

(4) ladah] —emwsilipind J - E+cons}

As we shall see presently, this restricted case of the gen-
eral 'Regressive voice-assimilation of pre~consonantal
gibilants!' rule is of great pedagogical importance, although

theoretically its separate formulation is unmotivated.

3+1 Turning now to English sibilant + consonant sequences, we Ob=

serve that there is no general rule that governs the voice state of

the sibilant in such sequences. Specifically, the situation in English

appears to be as follows:

(a)

The sibilant is predictably voiceless:

(i) Inside morphemes before a voiceless consonants for example,

T T G T S e e B G e P e e s e e e e e e e e S

spit aspect gasp

sphere asphalt

stop asterisk mist
aesthetic

skip Eskimo ask
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(11) Word-initially before a masal or a liguid; for

small sleep
snob

(1ii) Across morphemes before any comsonant when the
is the last segment of the prefizos dis- and
9% Of i duoncviotive JHAD Top SIApIc
dispose misbehave dismiss
misfortune this voice this na
mistake misdirect nislead
this thesis misread

misconduct misguided

(b) The sibilant is predictably voiced:

(i) In the (CGreek) suffixes =-ism and =-asms for e
organism orgasm
pessimism spasm

(ii) 1Inside a number of loanwords; for example,

cosmic Israeli

asbestos Ezra

(¢) The yoice state of the sibilant is unpredictables

For example, along with
(i) nozzle, drizzling, Thursday, business, etc.

where the sibilant is wvoiced, there are also

example,

sibilant

mise ,

- -

me

xample,

(ii) thistle, castle, fasten, listen, artsmen, etcs

where the sibilant is voiceless - +though in the same en-

vironment on the right as in (i).

The voice state of the sibilant in case (c) does not seem to be

easily (if at all) generalizable. In case (b), such a generaligzation

could be madej for reasons that will become apparent presently,
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however, it is pedagogically uninteresting to do so. This leaves
examples like those examined under (a). For such items (notably,

for those in (ii) and in the second and third column in (iii)) we
could formulate, tentatively, rule (5), which, though of obviously
limited applicability, is very useful for explaining certain pronun-

ciation difficulties the CGreek learner has with English /s/[+cons}

+voic
sequencess
(5)  [-peri .
+ante | e >~ [-voic] / (++) (+) [:3223]
+stri

where two !pluses! indicate a word boundary and one 'plus' stands

for a morpheme boundary after a prefix, and where either ++ or +

must be selected. Rule (5) says that word-initially, or prefix-finally,
a hon=-peripheral anterior strident segment i1s voicelesg before a

voiced consonant.

It must be noted that this rule is deliberately made over=
specific in.order to account for the pedagogically interesting case
of a sibilant in English, which, unlike a sibilant in Greek, stays
voiceless even before some voiced consonant word-initially and prefix-
finally. In a more general form the rule would be given with just
[+segment] in its rightmost positiony it would then take care of
both voiced and voiceless consonants (as well as of vowels) in the

positions in gquestion.

Now, from a language learning or teaching point of view, the
difference between the Greek rule (4) and the English rule (5) is
of extreme importances the enormous amount of mispronunciations ob=

(18)

served, both experimenially and in the classroom situation, in
this particular environment can be ascribed to transfer of the re-

levant Greek rule (4), that the learner has internaligzed, and to its
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misapplication to the English phonolagical system. Thus, pupils

(19)

will persistently say, for example, x[zmduk] and x[mézbihéiv],
and so on. And although [zm] and [zb] are perfectly possible

realizations in other contexts in English, they are non-occurrent

sequences word-initially and across prefix-base combinations. Pre-
sumably, such errors occur because learners process the relevant
English data in accordance with the Greek, not the English rulej

that is, they misapply rule (4) to the English surface structure
representation (which cannot be done in English, as the conditions
for entry to the relevant Re-rules are different in the two languages}
and naturally derive from it the wrong (Greek-like) phonetic output;

for example:

Surface Structure Y Phonetic Gloss
Representatian £ J Output _—
/smol/ R-rule (4) [zmd1] small
/mis+bihesv/ R-rule (4) [mézbihéiv] misbehave

As is shown experimentally}2o) the pedagogical problem invodved

in a Greek learner's rendering of fnglish -peri || +cons seqguences
+ante || +voic
+stri

is more acute when the strident segment occurs prefix-finally than

it is when it occurs word-initially.

To return briefly to words like organism and cosmic: when
the learner is faced with such items, he most probably still applies
to them rule (4), but this no longer results in non-fEnglish phonetic
outputss these particular English imputs seem to undergo the same

processing as any Greek [+stri]£+cons} sequence in any position
+voic

undergoese.
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4. Regressive point-assimilation of pre-consonantal nasals

4.1 As was suggested at the beginning of this chapter, related to
the discussion in this and the next section, (5), is the question
of Greek 'voiced stops'. It is important, then, that this problem

of Greek phonology be cleared up before we proceed any further.

In 1961 Newton proposed a 'rephonemicization of lodern Greek!
whereby he claimed that the so=called 'voiced stops!' in Greek could
be dispensed with in the interests of economy and replaced by se-
quences of /mp/, /nt/, and /nk/, realized phonetically as [b],

[d], and [g], respectively.

This position was attacked later by Householder (1964) essen=
tially on the grounds that a treatment like Newton's will consiste
ently produce [(m)b], [(n)d], and [(y)g] even in cases where ex-
clusively or primarily [mp] or [b], ([nt] or [d], and [gk] or
[g], respectively, are attested. Based chiefly on frequency counts
of the occurrence of variants in his informants' performance, House-
holder sets up "four classes of words as regards the intervocalic

occurrence of the phones and sequences in question."

l. Words where only [b], [d], [g] occur, e.g.

[bébis], 'baby' (m.); [adio], 'good-bye's [strigla],(2l)'3hrew'

2. Words where only [mp], [nt], [gk] occur, e.g.

[témpo], 'tempo's [kdntes], 'count! (n.); [igkdynito],

'incognito!

3. Words where there is a tendency to prefer [mb], [nd], [ne],

but [b], [d], [g] also occur; this is the "normal" use.

(No examples are given for this class.)

4o Words in which [mb], [nd], [3g] are normal, anda [b], [d], [g]
rare or non~occurrent, e.g.

[kédmbos], 'plain' (n.); [paténda], 'patent'; [yopefli],
'bulb(ous root)'.
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He then proceeds to set up "a four-way [phonemic] contrast at all
stop positionss [/p/, fup/s /mb/s /b/3 [t/ /nt/, /nd/, [d/s
/x/s [ok/, /ng/s /&/+ (p. 24) Householder admits (p. 24) that "the
functional load [of such segments and sequences] ié soo low" and that
although "There are probably no minimal pairs ... it is foolish 1o
pretend that the evidence is not thereg" Therefore he regards a so-
lution such as Newton's '"clearly indifensible, unless the rules are

altered." (p. 27)

Setatos (1969: 36=45) holds a similar view to that of House~
holder's. Setatos remarks that the distribution of voiced stops in
the various positions is uneven, and that the bulk of voiced stops
occurs word-medially (either as [b], [d], [g], or as [wb], [nd], [gg])
while the rest of the cases are derived from classical Greek nasal +

voiceless stop clusters; e.g. /emt+poros/ ——-==> [é(m)boros](gz) and

also that voiced stops at the beginning of inherited words have re-

sulted from nasal + voiceless stop clusters through loss of a clas-

sical Greek initial vowel and subsequent deletion of the pre~stop
nasal, as in [béno].<:/em+baino/.(23) He goes on to argue that this
fairly clear picture has been blurred by the influence on the lModern

Greek KOINE phonological system of: (a) Katharévousa (puristic lan-

guage), which has brought in new clusters; (b) loanwords, which have
introduced new sound distributionsj (c¢) Sandhi rules, which,in com-
bination with the clear tendency of Greek for opem syllables, have

caused the evolution of new nasal + voiced stop clusters (subse-

quently optionally simplified) even initially, for example,

[tin ddksi] =e=w= > [ti Padksi] ===-m > [ti ddksi], 'the order/class-
room! (acc.)s and, finally, (d) change due to rapid pronunciation.
On the basis of data very similar to those presented by Householder,

Setatos gives phonemic status to /b, d, g/ and concludes that



w6

"The phonemic system of MGK includes the phonemes /p, by @ Ky &8s
which form with the nasal phonemes /m, n/ the clusters /mp, mb,

nt, nd, nk, ng/. There is medially a great deal of variation between
voiced stops and the corresponding nasal clusters, which is either

free or put to uses more or less fixed as to their informational load."

4411 Two important observations can be made on Householder's and

Setatos's treatments:

First, Setatos's corpus includes substandard, dialectal, and
a great number of foreign words; and Householder's arguments rest

exclusively on loanwords.

Second, Householder (1964: 17) establishes at the very begin-
ning of his article that he is "talking about phonemicization of
the traditional kind (not about distinctive feature analysis or pho=-
nematic-prosodic analysis both of which offer certsin advantages

(24)

for the solution of these three

(25)

problems)s" And Setatos shares
this view completely. Their point is evidently not that Greek
'voiced stops' cannot be derived from some underlying nasal + stop
sequence, but rather that this is not possible or not best done with-

in the framework of traditional phonemic theory - as Newton (1961),

Hamp (1962), and others seem to imply.

Householder's and Setatos's arguments, then, do not affect the
validity of the present treatment, which utilizes the archi-segment
convention to account for 'voiced stops! in Greek, as (i) loanwords
are excluded from this thesis, and (ii) the descriptive model employed
is a generative one that makes full and explicit use of distinctive

features.

Before we present and substuntiate our own position, however,
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let us see briefly how Newton handles this question in his latest
publication (1972), which, to this writer's knowledge, is the most
recent account of Greek phonology - though chiefly concerned with

dialectal variations.

In his book, Newton comes back to his earlier claim. He says
(pe 12)s "We shall find in the course of our investigation that
some of the «e.... consonants which occur in modern dialects can be
accounted for by sypposing them to represent clusters of underlying
segments. Thus [b], [d], and [g] can be shown to derive from /mp/,
/nt/, /uk/s" Though valid objections could be raised concerning
Newton's symbolization of these "underlying segments" (cf. also
Newton, 1972: 13) even at this preliminary stage, one would probe
ably accept it as a first approximation to the archi-segment con-
vention to which he switches =~ without much discussion = later

on in his work (p. 111).

The basic objection even to the latest of Newton's treatments
is that although he succeeds in substantiating most of his claius,
he does so in a rather uneconomical manner: he presents most of his
'Morpheme Structure Rules' as if they were P-rules rather than
Re=rules. This fact has important theoretical implications, as it
complicates his account unnecessarily. Another, minor, criticism
of his presentation is that his rules are not always unambiguously
formulated (of. p. 94 concerning the expression of Nasal assimi-

lation 1I).

4.2 We shall begin our treatment of the process of 'Regressive
point-assimilation of pre-consonantal nasals' with the following

(26)

assumptions
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In lexical entries, each 'voiced stop' is represented by

a sequence of a nasal archi-segment (informally symbolized

/N/), which is unspecified, at this level, for the point=-

of-articulation features, and of a stop archi-segment

(symbolized /P/, /T/, /K/, accordingly), which is unspec—

ified for the value of the feature 'voiced'.

Thus, [b] is assumed to be derived from lexical /Np/,
[a] from /NT/, and [g] from /¥K/. We shall assume this con-
(27)

vention to hold good anywhere within the phonological word.:?

The motivation behind this assumption is mainly simplicity
and adequacy: the grammar of the language (Greek) will be simpler
if its inventory of 'phonemes' can be reduced (without loss) by
three, and if lexical representations are given in a maximally
non=-redundant specification; morecver, as we shall have occasion
to demonstrate presently, the archi-segment conventiaen makes it
possible for very general phonological processes to be accounted
for more explicitly, and also in the set of the R-rules, this in

itself being a simplification of the grammar.

Notice, incidentally, that this treatment reflects directly
the principles of conventional orthography, which, as Chomsky &
Halle remark (1968: 49), "is a near optimal system for the lexical
representation of English words. The fundamental principle of or=
thography is that phonetic variation is not indicated where it is
predictable by general rule."(Ea) Although their comment is specif-
ic to lknglish phonology, it can be maintained equally well for

Greek-(29)

442.1 Let us now turn our attention to the examples from Greek on

the next. page:
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Surface Structure(3o) Phonetic Closs
Representation Representation
(a) /aliPeli/ [ambéli](31) vineyard
/aNTi/ [andi] instead
/alKonas/ [aygénas] elbow
(b) /siN+Pafia/ [simbd0ia] liking
/sil+Tomos/ [sindomos] brief
/sif+Kinisi/ [eipginisi] emotion

On the basis of the data just presented, and ignoring for the
time being what happens to the stop segment in the phonetic repre-
sentation ofeach of these sequences, we can make the following very
general observation concerning the realization of any /N/ in a
/1/[+stop] sequénoe in Greek phonologys(Be) in the unrestricted
phonological-word environment, the values of the point-of-articula-
tion features of a nasal are conditioned by the feature values of
a following stop with which the nasal forms a sequencej; that is,
/N/ is realized as: [m] before a labial, [n] before a dental,

and [g] before a velar stop segment. Rule (6) below explains this

assimilatory processs

(6) apEp +stop
[+nasa] === > Eiante] / o peri
ante

i.e. a nasal must agree with a following stop in 'peripherality'

and 'anteriority'.

Rule (6), an instance of the general 'Regressive point-assimi-
lation of pre-consonantal nasals' rule, is obviously a collapsing
of three similar (regressive) assimilatory rules. It permits us to
simplify the lexical representation of all nasal segments in the

environment to the left of a segment specified [+st0p].(33)
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4.2.2 As the reader will no doubt have noticed, obstruents in Greek,
whether marked [+stop] or [-stop], behave phonologically in strik-
ingly similar ways. The following examples provide one more illus-
tration of this fact:

Surface Structure Phonetic

Representation Representation Comn
(a) /aNfivolia/ [amfivolfa](34) doubt
/alivonas/ [émvonas](34) pulpit
/aliBos/ [4nfos] flower
/iNdalma/ [indalma] ideal (n.)
(b) Jtil+filise/ [timfilise](b) (he) kissed her
tilN+varka timvarka the boat (acc.; s.
rica] (39) —
tiN+61ia tinBia the aunt (acc.
ef
/til+diran/ [tindiran] they beat her (past)
/toli+sosan/ [tonsdsan] they saved him
/tol+zosan/ [tonzdsan] they surrounded him
/tiN+xara/ [tipxaré] the joy (acc.)
/tiN+yata/ [tinydta] the cat (acc.)

Here, as in the case of pre-stop nasals, the point=of-articu-
lation features of a nasal anywhere within the phonological word
are conditioned by those of the following non-stop obstruent segment.

This fact is stated formally by rule (7).

(?) -stop
aperi

Bante

o a peri
[+nasa] ==e== > EBante} /

i.e. a nasal must agree with a following non-stop (obstruent) con-

sonant in 'peripherality' and 'anteriority's.



- O w

4243 Finally, consider the following exampless:

Surface Structure Output from Phonetic‘ Gloss

Representation R=rules Represcntation ’
/siN+moria/ /simtmoria/ [simoria] gang
/9N+nomos/ /en+nomos/ [énomos] lawful
/siN+1loyi/ /sil+loyi/ [siloy{] collection
/siN+riza/ /sirtriza/ [siriza] by the root

The assimilatory process demonstrated by items like those just

listed is formally captured by a rule of the Tform of (8)

(8) {+cons

o peri -obst
[+nasa] ==--> Eﬁ ante} f e Fx peri

B ante

which states that a nasal receives its peint-of-articulation fea-

tures from a following nasal or liquid.

The only exception to rule (8) is the case of /mn/ sequences

within morphemes, as, for example, in

/mnimi / [mnimi ] 'memory' , and

/limni/ [1{mni] 'lake! .

However, it must be noted that the point-of-articulation features

are always predictable in a nasal + nasal sequence which is not

interrupted by the presence of a morpheme boundary: the first nasal
is [+peri], the second is [-peri], and both are (redundantly)
[+ante], thuss [+nasa E+nasa1 .

+peri||-peri
+ante |[+ante |

Now, as can be readily seen, rules (6 - 8) are instances of
the same rule (9), a rule of very general applicability in Greek

phonology.
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(9)

I +cons
[+nasa] ==-=s> B ° / o peri
AR ante

Rule (9) states that anywhere within the phonological word, a nasal
must agree with any following consonant in 'peripherality' and in

tanteriority’.

Note that R-rule (8) will account for /simtmoria/ and /en+nomos/,
but not, directly for /silt+loyi/ and /sir+riza/s rather, it will
generate /sin+loyi/ and /sin+riza/. There seem to be two ways of
handling this problem. First, we can re-cast rule (8) in the form of

R-rule (10)

(10) avoca
% o voca +cons

goas ———— peri ————— | =0bst

=~0bst .

Yy ante B peri

v ante

which states that a non-obstruent consonant agrees with a following
non=obstruent consonant in point of articulation and also in vocalic=
ness = 1i.e. assimilation of the first to the second segment in the
sequence is completes. Now, considering that in Greek the only pos=-
sible non~obstruent consonant prefix-finally is additionally spec-
ified [-vocalic], i.e. that it can only be a nasal segment (as in

the case at hand), and also remembering that [+nasal] is used in
this thesis as a shorthand in place of the complex [=voca] (cf.p. 27)

+cons
~obst

we can allow rule (8) in the specific form in which it is given above.

Alternatively, we can accept rule (8), but relax the strict 'identity

(36)

condition' imposed by Chomsky & Halle on consonantal sequences to

be simplified; this would make it possible for a nasal to be deleted

before a liquid. In other words, the reduction of /sili+loyi/ or even of

/sin+lovi/ to /siloyif would be a permissible operation in this view.
For reasons of overall generality, the former solution to the

problem is adopted in this study.
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4.2.4 Before we move on to consider the corresponding lknglish case,

let us argue briefly the postulation of the archi-segment /N/ in

all positions in lexical items except pre=vocalically inside mor-

phemes.

(a)

(b)

(37)

Pre=vocalically within a morpheme:

The point-of-articulation features (in particular, the value
of the feature 'peripheral') cannot be predicted in such

nasals and has to be specified in the lexicon; for example,

/mina/ [mina] month  (acc.)
/nina/ [nina] Wina
/nima/ [nima] thread (n.)

Pre~vocalically across morphemes (prefix-finally)s

The value of the feature 'peripheral'; which is at issue

here, is predictable = always [—peri] - 1in words like

/siN+olo/ [sinolo] total

/el+orkos/ [ énorkos] juror

by a rule such as the one immediately below
+ E+voca}
~cons

which says that a prefix- (and morpheme~)final nasal is as-

[+nasa] ===== > [-peri] /

signed the feature [—peripheral] when followed by any base=
initial vowels there are no x{simV...] or x[emV...]
pronunciations in Greek, where V stands for some base-

initial vowel.
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4¢3 Point-assimilation in nasals in Inglish

Consider now the following examples from Englishs:

(a) /polpes/ [pémpes] pompous
/eNfibals/ [ @mfibols] amphiboly
/poNtaf/ [pintarf] pontiff
/@ Neem/ [ & ndam] anthem
/doNks/ [adgks] donkey

(v) /&l+posabl/ [#mphsabl] impossible
/ef+fasss/ [éufosis] emphasis
/aN+tend/ [&nténd] intend
/3N+0roun/ [4nOrdun] enthrone
/ali+kem/ [igkam] income

Clearly, rule (7) that we gave for Greek applies to English
as well without any modification: here also the point-of=-articu=-
lation features of a nasal in segquence with a non-stop obstruent
are determined by those of the latter segment.(38) As for rule (6),
this is also applicable to inglish on the condition that the
[+nasa]£+obst] sequence occurs within a morpheme, as in examples

+stop

under (a) above; or that the nasal segment in sequence with an oral

stop is the final segment of a prefix, as in the examples in (b).

This restriction concerning the domain of application of rule (6)

(39)

becomes necessary because of the existence of words like
[k144md], ‘'climbed', and [heaégd], 'hanged', in which the point-of-
articulation features of the nasal before the past tense suffix real-

ized as [d] do not agree with the corresponding features of this

following [d].
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A comparison of the manner in which nasal + obstruent se=-

quences are processed in Greek and Hnglish reveals some asymmetry.
Thus, for example, there are a few (rare or idiosyncratic) alter-

native realizations of [+nasa]E+peri} sequences, as in [£mput]
+stop

or [£nput], 'input', and [kifgkod] or [kégkod], 'concord'. Neverw
theless, this asymmetry does not really constitute a pedagogical
problems whether the learners hear or say [fnput], for instance,

instead of [£mput] does not impede comprehension.

5 Progressive voice-assimilation of post-nasal stops

In section 4.2, p. 69, we began discussion of the process of
'Regressive point-assimilation of pre-consonantal nasals' with the
assumption that "in the lexicon in Greek, each 'voiced stop' is re=
nresented by a sequence of a nasal archi-segment unspecified for
the point-of-articulation features and a stop archi-segment unspec=-
ified for the feature 'voiced!". This assumption was subsequently

shown to hold anywhere within the phonological word.

The postulation of underlying nasal + stop sequences of archi=-

segments that represent realizations of 'voiced stops' in the sur=
face is even more pertinent to the discussion of the process of
'"Progressive voice-assimilation of post-nasal stops' examined in

this section.
Let us consider the following items:

(a) /NPeno/ [béno] I enter
/HTino/ [d4no] I dress (tr.)

/WKremos/ [gremds] precipice



-

(v) /aNPeli/ [ ambé11] 4°) vineyard
/aNTi/ [and{] instead
/ailKonas/ [angdnas] elbow

(c) /siN+Pafia/ [simbéeia](40) liking
/siN+Tomos/ [ sindomos ] brief
/siN+Kinisi/ [sipginisi] emotion

On the basis of the data just presented, two important obser-

vations can be made:

(i) Regardless of the position of the sequence [+nasa][+stop]
within the phonological word, the value of the feature
'voiced! of the stop is determined by the value of the re-
spective feature of the preceding nasal - always [+voiced];
that is to say, the direction of the process is from left

to right.

(ii) Word-initially, nasality is obligatorily subsequently
dropped in the phonetic realigation of lexical [+nasa][+stop]
sequences. This deletion operation is discussed in chapter 43
as we shall see there, the nasal in cases like those under

(b = ¢) is also optionally deleted.

The facts in (a - ¢) are formally expressed by rule (11), the

rule that governs !Progressive voice~assimilation of post-nasal stops'.

|

which states that in the unrestricted phonological-word environment,

(11) E"’"b“} ___“_;‘{[woicJ / [+nasa]

[~voic]

any oral stop following a nasal segment is assigned the (redundant)
feature [+voiced], i.e. is predictably voiced.

Thus, rule (11) permits the simplification of all lexical
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representations that contain a segment marked [+obst] ¢ post-
+stop

nasally such segments are always voiceds in all other contexts,

they are voiceless.

Notice, in passing, that this treatment is in accord with the
orthographical conventions of Greek: there is no way of represent~
ing voiced stops in Greek other than ML = [b], yvT = [d], and

y (oryr) = [e]. (4

5.1 Let us now look at the following fnglish wordss

(a) / elNpea/ [ @mpea] ampere
/telt/ [tént] tent
/e liks/ [ senke] anchor

(v) /&N+posebl/ [#mpdsabl] impossible
Jai+tend/ [#nténd] intend
/3i+kem/ [£nkem] income

As becomes clear from the examination of these examples, there
is no conditioning of the value of the feature 'voiced' in a stop
segment by that of the respective feature of the nasal preceding
the stop in & sequence which is confined to one morpheme or extends
over two successive morphemes within the phonological word. This
suggests that at no point in the process of derivation of words con-
taining a [+nasa][+stop] sequence is there an English rule that
assigns the feature [+voiced] to the stop by force of the presence

of this feature value in the nasal segment before the stop.
From a pedagogical point of view, this is a very significant
difference between the phonological systems of Greek and English,

a difference which must be responsible for a great number of
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pronunciation errors that Greeks make in the course of their learn-

ing English.

Presumably, error in this area results from the automatic trans-
fer of the pupil's intuitive knowledge of the CGreek 'Progressive
voice~assimilation of post=nasal stops! rule to the English system
and from erroneous application of this rule to the relevant English
inputs. In other words, when confronted with the sequence underlying
mp in simple, for instance, the Greek learner most probably iden-
tifies it with the corresponding underlying sequence in a Greek lex-
ical item, enters it in 'his English lexicon' as /NP/, and from
that point on he submits it to the appropriate Greek rule, rule (11),
which he would have applied in his own language, thus ending up with
[mb] and [sémbel].(42) And he does this consistently with all
voiceless stops preceded by a nasal in the foreign language.(43) At
this juncture, it is of interest to note that the problem appears
to be more acute when the seguence in question occurs within rather

(44)

than across morphemes.
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(2)

(3)

(4)

(5)

(6)

(7)
(8)

(9)

(10)

NOTES TO CHAPTER 3

This is really an extension of the 'Regressive voice-assimi-
lation of obstruents! processe.

Note that the archi-segment /K/ is separately postulated
(along with the other two stop archi-segments /P/ and /T/)
for all positions on independent grounds.

See also discussion in sections 4 and 5 of this chapter.

In facty, in all the surface structure representations below
where there is a base-initial oral stop, this stop should ap-
pear in archi-segment form, /P, T, K/, unspecified for voice
state. (Cf. sections 4 and 5 of this chapter.) Uowever, for
uniformity of representation and for the reader's convenience,
these segments are given, at this stage, in full phonemic
shape.

For a discussion concerning the reduction of two identically
or similarly specified segments (here, of two labials) to one,
see 'Identical=consonant cluster simplification' in chapter 4.

An infrequent word. Hereafter, such items will be enclosed in
parentheses ( ).

Note that if CV sequences were also included in the scope
of this study, a P-rule would be required that would convert,
ultimately, the prefix /JeK/ to [eks], before a base-initial
vowel, as in the exanmples belows

/eK+orizo/ [eksorizo] I banish

/eK+erevno/ [ekserevnd] I explore
See note 4 above.

Unlike /K+k sequences, which are obligatorily reduced to
phonetic [k], /K+x/ and /K+y/ sequences are not subject
to this simplification operation.

A sibilant archi-segment /S/ will be postulated later (see
section 2.2, pp. 52=55, below) for all intra=phonological~word
environments except pre=vocalically.

Notice the systematic free variation between the underlined
clusters in [f8inds] and [ftinds], and in [x08s] and
[xtés], expecially word-initially. However, this phenomenon
cannot be generalized to cover all words beginning with or con=-
taining a sequence [fe] or [x@]. In fact, the examples given
in (e) have been so chosen as to exclude the possibility of
free variation in the relevant sequences. In any case, it would
be immaterial to the discussion of the process under examination
here whether sequences such as those just cited wvaried freely
or not: the process of the 'Regressive voice=assimilation of
obstruents would not be affected anywaye.
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(12)

(13)
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See Chomsky & Halle, 1968: their 'Subject Index' unders
'Tivaluation Procedure'; Lexical Redundancy', '(Plausible)
Rules of Phonology's

From this presentation it becomes clear that rules (a) and (b)
we have just given are special morpho-tactic R-rules applying
to specific morphological classes of prefixes, rather than
phonotactic R-rules without exception (see note 14 below). Thus,
for example, the lexical entry-prefix /iS/ could have, among
many others, the morphological feature [+class A], and rule (a)
would be similarly specified in its leftmost part so as to ap~
ply only to prefixes that satisfy this entry condition. In the
same way, prefix /eF/ would be marked, say, [+class B] and
so would be the leftmost part of rule (b). Then rule (a) would,
in fact, say:

"Class A prefixes, /0iS/, /iS/, and /proS/, are realized
with [~voiced] assigned to their final segment before vowelss;
before consonants, this prefix-final /$/ is assigned the
voice feature of the following consonant." (Cf. rule (3),
pe 59.)

Similarly, rule (b) would state:

"Class B prefix /eF/ is realized with [+voiced] assigned
to its final segment before vowelss before consonants, this
prefix-final /F/ is assigned the voice feature of the fol-
lowing consonant." (Cf. rule (1), pe 51.)

Thus, the phenomena would still be dealt with by R-rules that
f£fill in feature values. Admittedly such rules are of very re-
stricted application, but this limitation would also be true

of the P-rules that would be requiredto change /s/ to [2]
and /v/ to [f], as in (i-ii), p. 528 the respective P-rules
would need exactly the same amount of morphological=class
information about their inputs as the proposed R-rules; in
addition, the P~rules would be more costly than the R-rules

in that the former are feature-changing, not feature-filling-in
operations as are the latters of the two solutions, the cheaper
one is favoured here.

The chief exponents of this dogma are Chomsky & Halle, 1968;
also Stanley.

Cases like ([tdéferez mazisu], 'you brought it with you', where
the sequence [+stri] +cons crosses the phonological-word
+voic

boundaries, may be interpreted as an indication that it might

be possible, indeed desirable, to extend the domain of appli=~

cation of certain R~rules so that they may be permitted to op=-
erate in inter-word contexts also. Thus, it seems likely that

we need to recognige the following types of R=rules = given

below in a decreasing order of generalitys

(a) Phonotactic rules without exception

Domain of applications (possibly) the tone group.

R-rule (3), p. 59, the 'Regressive voice-assimilation
of pre-consonantal sibilants' rule, would belong to



(15)
(16)

(17)

(18)

(19)

(20)

w BE e

this category of R-rules and would be allowed to as-
sign the feature [+voiced] to the initially unspese-
ified (for this feature) sibilant in the first word
in [téferez mazisu].

(b) Word-structure rules

Domain of application: the phonological word.

R-rule (1), p. 51, the 'Regressive voice-assimilation
of obstruents!' rule, is an example of this type of
R-rules.

(¢) Morpheme-structure rules

Domain of application: the morphemne.

A rule (applicable to both English and Greek) stating
that "If a morpheme begins with a sequence of two con~
sonants, the third segment in the sequence is vocalic."”
(See Halle, 1958: 331, Rule 2) would be an example of
this kind of R-rules.

None of the (Greek) R-rules discussed in this work is
exclusively a Morpheme-structure rule.

(a) Syllable-structure rules

Domain of application: +the syllable.
Such is the English rule (2), given on p. 56.

The point should be stressed, in this connection, that although
it is possible for all four types of R-rules to deal with the
same phonological phenomena as such, the rules are differenti-
ated from each other on the basis o: of the restrictions conceraning
ing the deomain of their application.

However, as the question of distinguishing between various kinds
of R-rules lies outside the scope of the present study, and as
it has not been properly investigated, we shall not press the
point beyond the tentative suggestions Just made.

See relevant discussion in chapter 4, note 8, pp. 101-102.
For more, pertinent, examples, see section 2.1 (a) above.

For the postulation of sequences of nasal and stop archi-segments
to account for the phonetic realizations [h], [a], and [g],
see discussion in sections 4 and 5 below.

See discussion on the perception (pp. 164-69) and the produc-
tion (186-89) of English underlying [-peri £+cons sequencess
+ante +voicj
+stri
Also Tables 6 and 13, pp. 262 and 282, respectively.

The manner in which the pupil ‘'decodes' a stretch of speech
that he hears in class can only be conjectured to be analogous
to how he processes the relevant data when he speaks. But see
chapter 4, note 8, pp. 101-102.

See note 18 above.
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(22)
(23)

(24)
(25)

(26)

(27)

(28)

(29)

(30)

(31)

(32)

(33)

(34)
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[str{ggla] is not only a possible but also a very common
pronunciation.

Setatos regards the distinction between /m/ and /n/ as
neutralized before labials.

Other processes that do not concern us here are also involved
in such derivations.

The other two 'dreawms' in Householder's article relate to the
important questions of palatalization and of affricatioq,neither
of which is dealt with here.

Personal communication.
See Chomsky & Halle, 1968: chapter 9.

As a matter of fact, this convention can be maintained even
across words.

Chomsky & Halle go on to say (p. 221 and elsewhere) that if
forms are entered in the lexicon in the manner suggested by
conventional orthography, the required output will eventually
be generated by the rules of phonology.

The present treatment of voiced stops in Greek is only one of
numerous cases that demonstrate the relationship between the
orthographic and the phonological systems of representation.
See, for instance, section 3 above, and alsoc note 41 to this
chapter.

The reader is reminded that none of the inflected forms in
this column is, strictly, a lexical or surface structure re-
presentations all such itewms include a morpheme boundary be-
fore the relevant suffixes; these boundaries are not indicated
in the representations as irrelevant to the discussion.

See also note 11 to chapter 2.

Actually, all the items in this column should have the nasal
segment enclosed in parentheses, e.g. [a(m)béli], to show
its optional realization.

See 'Notational Conventions'! in chapter 1y also discussion of
the 'Pre-obstruent nasal deletion' process in chapter 4.

Word-initial cases like /NPeno/ =w-== >[béno], 'I enter',
will be dealt with in section 5 of the present chapter, and
also in chapter 4.

But see discussion on the specification of [+nasa][+nasa]
sequences in section 4.2.3;, p. 72 below.

In fact, the nasal in such words is labiodental, specified
[-distributed] in contrast to the bilabial nasal which is
marked [+distributed]. (See Chomsky & Halle, 1968: 312-14);
thus, for example, [amfivolfa] should actually read
[agfivolia].
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(38)

(39)
(40)
(41)

(42)

(43)

(44)
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Cis notes 31 and 34 wbove.

Chousky & Halley 1966: 428 "It is cruciwl vhat the sane fea-
ture or set of features" be operzted upon in the process of
assimilation.

Cf. discussion on pp. 52=55.

But notice the existence of some odd exceptions like clumsy,
James, Thames, etc.

Cf. note 14 to this chapter.
Cf. note 31 above.

The historical explanation for this phenomenon is that as
there were no voiced stops in Classical Greek, there was no
provision for their representation in orthography.

For a somewhat more detailed discussion of this processing
of EBnglish data by a Greek learner, see chapter 4, note 8,
pp. 101-102.

Notice the consistent correspondence between orthographical
and phonological (and, in this case, phonetic) representation
concerning the specification of the stop segment in this list
of examples from English.

See Tables 12 (pp. 278-79) and 14 (pp. 284-85), and Table 10
(items 21-323 pp. 273=T4), respectively.



CHAPTER 4

PHONOLOGICAL RULES AND THE{EMRELEV£NCE TO THE PEDAGOGICAL PROBLEMS

1. Introduction

Chapter 3 was given to & detailed discussion of certain
Redundancy Rules which are pertinent to the subject-matiter of this
thesis. It was also indicated there how the grammar of Greek can
gain in simplicity and generality by permitting sowe of the pro-
cesses of phonology to be accounted for in the set of the Redun-

dancy rather than of the Phonological rules of the language.

In this investigation, it has been assumed that any operation
involving filling=-in of incompletely specified lexical matrices
with predictable feature wvalues is included in the R=-rules of a
language = that is, in so far as it takes place within the bound~

aries of the phonological word.

However, not all phonclogical processes involve a simple
tfeature completion' operation like those we have been discussing
so far. Very frequently, the feature composition of segments with=-
in (and across) phonological words has to be changed. Such changes
may be attributed to:

(a) addition of new features or; ultimately, of whole segments

(as in 'epenthesis!')s

(b) deletion of certain features or even of whole segments

(as in 'cluster simplification')s or

(¢) permutation of features or of feature complexes (as in

'metathesis').

[ 85 ]
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As has already been stated in chapter 2, p.. 42, the function
of P-rules is precisely this: to change feature values, and to add,
delete, or permute features in the process of generating a word,

phrase, or sentence.

Notice, incidentally, that phcnological processes of the kind
just discussed provide one more piece of evidence with regard to
the claim (cf. p. 37 ) that phonological and phonetic matrices may,

but need not, be identical.

In this chapter, we shall be concerned with two (related) pro=-
cesses and with the formulation of the rules that account for thems:
(i) 'Identical-consonant cluster simplification'; and (ii) !'Pre=-
obstruent nasal deletion'. We shall also examine one aspect of the
process of 'Bpenthesis! and give the (phonetic) rule that explains
this particular aspect. As was done in the case of the R-rules in
the previous chapter, the Inglish counterparts of the Greek pro-
cesses under examination here will be briefly considered. Finally,
we shall show how certain pedagogical problems can be related to
differences between the phonological systems of the two languages

involved in this study.

2 Identical-consconant cluster simplification

When two consonantal segments identically or very similarly
specified in the lexicon are found in sequence within the phonolog-
ical word in Greek, they are obligatorily reduced to one. This sim-
plification process is particularly interesting (and relevant to
this work) when the two consonants occur between a prefix and some

base, as in the examples on the next page.
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OQutput from

Output from

Surface R-rules P-rules Phonetic Gloss
Structures _ Real. Rules
/eF+foros/ /ef+foros/ /eforos/ [éforos] fertile
/ek+kenosi/  /ek+kenosi/ = /ekenosi/ [ekénosi] evacuation
(/dis+sevis/  [bistsevis/ /8isevis/ [disevis] impious )
/sili+loyi/ /sil+loyi/ /siloyi/ [siloy{] collection
/siN+riza/  /sirtriza/ /siriza/ [siriza] by the root
/el+mesos/ /enr+mesos/ /emesos/ [éuesos] indirect
/sil+nefo/ /sin+nefo/ /sinefo/ [sinefo] cloud

Regarding the materials just presented, the following points

may be noted:

First,y, not all consonantal segments occur in 'twin' form in such
sequences (extending over prefix-base combinations) as are examined
/X/s /S/s and /N/

with some similarly specified base~initial consonant are possibles

here: only prefix-final /F/, in association

and it is an easily verifiable fact of Greek that prefix-/siﬂ/—finallx
the combinatorial possibilities with base~initial consonants are
greater than they are in the case of any other prefix-final segment

(1)

in the same environment.

Second, complete identity in the lexicon of the segments in guestion
is not a necessary condition (cf. Chomsky & Halle, 1968: 428): iden-
tical specification may be observed after the application of the re-

(2)

levant R-rules and is certainly a prerequisite for entry into
this P=rule; this is especially obvious in the last four entries.
However, this fuct does not impede application of the 'Identical-
consonant cluster simplification' rule.

Finally, the process of reduction exemplified in the items above

is obligatory.
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Rule (1), the 'Identical-consonant cluster simplification' rule,

expresses these facts formally.
(1) +cons +cons
x ]=20/ X

where X is some feature complex defining, in part, the feature

composition of a consonantal segment.

Rule (1), which is a collapsing of a number of similar rules,
deletes the first of two identically specified consonants in sequence
anywhere inside the phonological word; in this respect, rule (1) is
a morc general formaligzation than is required by the data presented.
Motice that the rule also deletes any morpheme boundaries that may

cross such sequences.

The following question, relating to the formulation of rule (1),
could be raised: "Why should the first and not the second of two
identical consonants in sequence be deleted?" The answer to this
question is given by the examples on the previous page, especially
the last four words: the fact that the second of the consonantal
segments that form the sequence is always phonetically realized sug-

(3)

gests that it must be the first segment which is deletable.

2+1 The 'Identical-consonant cluster simplification' rule that we
have just given for Greek is of very wide applicability not only in

that language but also in English, as the following examples show.(4)

/op+pazat/ [bpozat] opposite
/ef+fend/ [efénd] offend
/ek+kost/ [ekdst] accost
/estsent/ [esént] assent
/&r+relivent/ [#rélivent] irrelevant

/#u+morel/ [#mbral] immoral
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As will have been noticed, the items on the previous page have
undergone some kind of "assimilation of the [prefix] final consonant

(5)

under certain conditions"s so the representations in the leftmost
column cannot be considered lexical. As in the corresponding case in
Greek, nevertheless, this has no bearing whatsoever on the applica-
bility of rule (1) that simplifies the matrices in the non-phonetic
representations above. Notice once again that these 'intermediate!,
non-phonetic representations (which are, in fact, outputs from the
R-rules) are in accord with orthographical demands. Observe, finally,
that rule (1), in the general form in which we have formulated it

here, accounts for a great variety of sequences, some of which are

potential in Greek but actually occurrent in English.

No language learning problem is involved in the phonological
area just examined. This is presumably so because the learner pro-
cesses the relevant surface structure matrices in identical ways
in Greek and in Bnglishg; that is, he applies at this point the gen-
eral 'Identical=-consonant cluster simplification' rule irrespective
of whether the input is (originally) the Greek word /eii+tmesos/ or

the English word /#N+morsl/.

3. Pre-obstruent nasal deletion

Before we begin discussion of the conditions under which the
process of 'Pre-obstruent nasal deletion' may take place, let us
establish that it would not be unjustifiable to regard this opera-
tion as an instance of the general 'Identical~-consonant cluster
simplification' process that was considered in the previous section.
For the purposes of this thesis, however, separate examination of
the environments in which nasality may be dropped before certain

consonants in Greek is warranted in view of the serious pedagogical

implications such a process can have.



- 90 -
Let us now look again at some of the data we gave on pp. T76~T,

presented here in a slightly modified form.

(a) /NPpno/ [béno]
/NTino/ [dino]
/WKremos/ [ gremds]
(b) /aliPeli/ [a(m)bé1i]
/aNTi/ [a(n)d{]
/aNKonas/ [a(y)gbnas]
(¢) /sil+Pafia/ [si(m)bdpia]
/sil+Tomos/ [si(n)domos]
/sil+Krino/ [si(y)grino]
(d) /toN+Papu/ [to(m)bapd] the grandfather (acc.)
/tiN+Taksi/ [ti(n)ddksi] the classroom (acc.)
/tol+Kero/ [to(y)gerd] the weather (acc.)

In the phonetic representation of the items in (b - d) above,
the parentheses indicate optional realization of the nasal elements
they enclose. The relevant examples demonstrate in effect an in-
stance of the phenomenon of free variation in which lexical

[+nasa]E+obst] sequences either occurring morpheme-medially or
+stop

crossing morpheme boundaries within the phonological word can be

(6)

phonetically actualized with or without the nasal segument.

On the other hand, in (a) above we observe that whenever the
nasal archi-segment occurs word-initially before a stop, it is

obligatorily deleted.

Rule (2), a first approximation to the general 'Pre~obstruent

nasal deletion' rule, explains these phonological processes formally.
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(2) g/ ++

[+nasa] ===-> [+ob8t]

4 7 +stop]|
where »~~ means "applies optionally".

Rule (2) receives the following interpretation: word-initially,
the nasal segment preceding a stop is obligatorily deleteds in all
other positions, i.e. morpheme~medially and across morphemes, the
deletion of the nasal segment in this segmental environment is op-

tional.

Notice that P-rule (2) that we have just given follows applim=
cation of the R-rules that govern the processes of 'Regressive point-
assimilation of pre~-consonantal nasals' and 'Progressive voice=-
assimilation of post-nasal stops', presented in chapter 3. Notice
also that rule (2), the 'Pre-~stop nasal deletion' rule, makes use
of the assumption that underlying each voiced stop is a sequence
of a nasal archi-segment and a stop archi-segment (each unspecified
for some feature value(s)) where the nasal archi-segment is various-
ly phonetically realizable in accordance with the point-of=-articu-
lation features of the following stop in a manner explained by

R-rule (9), ps 73

3+1 As we know, there is no rule in BEnglish phonology that deletes,
optionally or obligatorily, a pre-obstruent-stop nasal segment any-
where within the domain of the phonological word. This constitutes
another difference between the two phonological systems under exam=
ination in this thesis. Moreover, in view of the fact that nasal
deletion in the environment specified in the previous section is

(7)

shown empirically to be the normal way of rendering in the sur-

face lexical [+nasa][+obst] sequences in Greek, a pronunciation
+stop
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problem on the part of the Greek learner of English can be antici=-
pated in such cases. Indeed, an important language learning and
teaching problem is involved in this phonological area: when a
pupil is faced with an English lexical entry containing the sequence

[+nasa]£+obst} , he processes it according to the Greek P-rule (2)
+stop

- after he has submitted it to R-rules (9) and (11), pp. 73 and 77 -
thus ending up with the wrong phonetic realization. For example,
the non=English phonetic forms below are yielded because of transfer

and misapplication of Greek rules to the English systems

Lexical form Processged by Phonetic form Glo%i__
/4gzampl/ R-rules (9) and (11)
ppe 7135 17 [2gzdmbl] example
/2gzampl/ R-rules (9) andg (11)
PP 733 7?
P-rule (2), p. 91 [2g24b1] example

As stated in chapter 3, this pronunciation problem is more

acute when it relates to [+nasa][+obst} sequences within rather
+stop

than across morphemeg,

Note that the Greek pupil's behaviour in processing such se-
quences in Inglish is as systematic and consistent as it is when
he processes the 'same' sequences in Greek; that is to say, he pro=-

cesses the English input in accordance with those of the Greek

rules that he would have applied in that language under similar
entry conditions§ for instance, if, in Greek, he applies the

'*Pre —-stop nasai deletion' rule, he does so in the foreign lan~
guage as well, thus producing *[égzébl] instead of the correct

[égzémpl].(s)
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3.2 Let us next turn our attention to the examples we cited on p. 11

presented in a slightly modified form in this section:

Surface Structure Phonetic Gloss
Representation Representation

(a) [alifivolia/ [amfivolia] doubt
/alivonas/ [ dwvonas] pulpit
/ati®os/ [4nSos] flower
/ikdalma/ [indalma] ideal (n.)

(b) /til+filise/ [ti(m)filise] (he) kissed her
/tiN+varka/ [ti(m)vérka] the boat (acc.)
/tiN+6ia/ [ti(n)eia] the aunt (acc.)
/til+8iran/ [ti(n)diran] they beat her (past)
/toN+sosan/ [to(n)sdsan] they saved him
/toli+zosan/ [to(n)zdsan] they surrounded him
/tit+xars/ [ti(g)xard] the joy (acc.)
/tiN+yata/ [ti(g)ydta] the cat (acc.)

From the examination of these examples we observe that deletion
of the nasal element before any non-stop obstruent is possible at
morpheme boundaries (as in list (b)), but not permissible anywhere
else (cases like those under (a)) within the phonological word.(g)

Notice that as there are no [+nasa]£+obst] sequences beginning a
=-stop

morpheme in Greek, the deletion transformation obligatorily ap-

plying to [+nasa][+obst} sequences is inoperative (or vacuous) in
+stop

the case of sequences of the former type.

Rule (3), another instance of the generzl 'Pre-obstruent nasal

deletion' rule, summarizes these facts formally on the next page.
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[+nasa] =mm=> ~ ¢ / ~gtop

(3) —_— E+obst]

i.e. across morphemes, the nasal segment preceding a non-stop
obstruent is optionally deleted. By implication, this rule also
states that in all other positions in the same segmental environ=

ment, the nasal is obligatorily realized.

Now, English phonology lacks a rule that parallels the func-
tion of rule (4). However, this asymmetry does not affect pupil

performance in English.

We can now present formally P-rule (4), the general 'Pre-
obstruent nasal deletion' rule, of which rules (2) and (3) are spe-

cific instances:

(4) B/ ++ (a)

[+nasa] ===e [+obst]
~p /] — ()
Rule (4) states that a word-initial nasal is obligatorily deleted
when followed by an obstruent segment (case (a) of the rule); in
all other positions in the same segmental environment, the nasal

may, but need not, be deleted (case (b) of the rule).

4.  Epenthesis

Epenthesigation of segments in certain specifiable environments
within the phonological word is a wvery common and highly productive
process in Greek phonology. It is in fact an additioning transforme
ation whereby feature complexes defining whole segments are affixed
to morphemes thus changing the phonological, syntactic, and, quite

frequently, semantic structure of the relevant lexical entry.

The phenomenon of epenthesis is systematically observed in
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word production, and then:

(a) one lLexical entry may be added to: for example, from the
base Jesx-/ we get [&sxos], 'shame', in the normal way;
we also get, through addition of the segment /r/, [esxrés],

'obscene!'.

(b) two lexical items may be combined: for example, addition
of /Jo/ between the bases /ped=/ and [pol-/ results in

[peddpoli], ‘'children's town/camp's

ﬂowever, as this 'functional'® type of epenthesis does not fall
inside the scope of the present investigation, we shall not be fur-

ther concerned with it.

It is another, 'non-functional' form of epenthesis which is of
interest in this work, the kind that relates to the addition, word-
finally, of the segment [°], which is linguistically insignificant
in Greek though, as we shall sce presently, it is distinctive in
Inglish.

The phenomenon itself is neither frequently nor systematically

(10)

observable in the normal speech of Greeks and is, therefore,

far from being typical of Greek phonology. It becomes pertinent only
when performance of Greek learners in BEnglish in the position just
mentioned is considered. liore specifically, when the final segment
of an English word is consonantal, the Greek pupil tends to add the
neutral, non-tense vowel [8] after this consonants; and according
to whether ihe word-final consonant is voiced or voiceless, this
epenthetic [9] is phonetically realized either as fully voiced or

as whispered, respectively, as is indicated in the examples on the

next page.
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(a) [®] whispered (b) [2] fully voiced
[b£mp®] bump [snéb®] snob
[sént?®] cent [sénd?®] send
[s4nk®] sink [sdng®] sing
[snd£?] sniff [s1ive] sleeve
[ téno®] tenth

This tendency of a Greek to epenthesize [®] after a word-
final consonant in English can be explained if we consider (informe
ally) the syllable structure in the two languages. In English, the
great majority of words end in a syllable of the 'closed' type,
i.ee with one or more consonants syllable-finally. On the other
hand, 'open' syllables, i.e. syllables ending in a vowel, are typie

(12) So, when a Greek is

cal of the Greek phonological structure.
confronted with an English word ending in one or more consonants,
he is inclined to transfer and apply the wrong generaligation to
this word: and he can only impose the salient condition of ‘'open'!
syllables in the phonological system of his mother tongue on the
foreign language by epenthesizing a vowel segment (with a non-
distinctive value in Greck) at the end of the English word. In
other words, when performing in English, the Greek learner puts to
operation a very low-level phonetic rule, rule (5), which he does
not normally apply when he speaks in Greek. For all practical pur-

poses, rule (5) is limited to word~final obstruents, as is shown

below:

G g L2 7 B —

i.es word-finally, the 'neutral', non-tense vowel [a] (12) is
added after an obstruent segment with which [s] must agree as to

voice state.
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It must be noted that epenthesization of this sort is more
frequent when the (English) word~final consonantal segment is fur~

ther specified [+st0p] than when it receives any other specification.

Now, the pedagogical implications of this phonetic process arise
from the fact that although this (non-phonological) kind of epen-
thesization is non=-distinctive in Greek, it can be functional when
applied to English words, and may cause serious problems of ambi=-
guity freguently resulting in a break in communication. This becomes
an especially sharp pronunciation problem when epenthesization of
[®] 4is combined with the processes of 'Regressive point-assimilation
of pre~-consonantal nasals' and 'Progressive voice-assimilation of
post-nasal stops! with or without subsequent 'Pre-obstruent nasal
deletion'. As an example, let us take the lexical entry /siNk/,
'sink', and consider the various phonetic forms it can assume when
processed so that it may comply with the demands of the Greek pho-

nological system.

/salk/ is realized as after application of

o 0 [s4gk®] Phonetic rule (5) ('Epenthesis!')

: s [sine®] R-rules (9, 11) ('Regressive pointe
assimilation of pre-consonantal nasals'!
and ‘'Progressive voice-assimilation

of post-nasal stops')
iii. [s€g®] P-rule (4) ('Pre-obstruent nasal

deletion')

However, even more important than the pronunciation problems
that may arise from rule misapplication as explained above(13) is
the fact that the syntactic specification of a great number of

BEnglish words will be systematically altered (in the surface) when

rule (5) above is applied to them.(14) This is so because of the
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important linguistic function [e] may perform word-finally in
English, especially after a consonant; in this position, [o] mey

act as:

(i) a comparative marker when added to adjectives or to adverbs,
as when
[bég], 'big', becomes [b4ge], 'bigger!, or
[fést], 'fast', becomes [fdst®], 'faster's; and

(ii) an agentive marker when added to nouns or to verbs, as when
[kip] , ‘'keep',; becomes [kip®] , 'keeper!, or
[1{d] , ‘'lead'y; becomes [1{d®] , 'leader', or
[vésk], 'bake'!, becomes [béik®], 'baker'.

The multiple ambiguity that can result from this sort of rule

misapplication is not always easy to resolve «~ sometimes even

despite the existence of contextual clues.
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NOTES TO CHAPTER 4

At the present juncture, it would not be irrelevant to consider
the case of the interesting, though pedagogically not problem-
atic, items below, all of which contain the sequence
/sil/=final + base-initial sibilant.

Surface Structure Phonetic Gloss
Representation Representation

(1) /siN+sitio/ [sisitio] mess
/siN+somos/ [s{somos] in unison
/siN+sorevo/ [sisorévo] I amass

(ii) /siN+spirono/ [sispirdno] I wound/gather round
/siN+sfingo/ [sisfinggo] I tighten
/silN+stelo/ [sistélo] I contract
/sili+skevazo/ [siskevézo] I pack
/siN+sxetizo/ [sisxetizo] I compare

In all the examples above, the application of the 'Pre-obstruent
nasal deletion' P-rule (p. 94) is clearly well-motivated. What
is not so clear is whether this P-rule operates on some inter-
mediate matrices with /n+s/ sequences arrived at through ap-
plication of R-rule (9) (p. 73), or with /s+s/ sequences, that
presuppose complete assimilation of the nasal, which can be ac-

counted for only by a P-rule.
Two solutions to the problem suggest themselves:

(a) We may allow the appropriate case of R-rule (9), the
'Regressive point-assimilation of pre-consonantal nasals'
rule, to effect the assimilation of the point-of-articulation
features of the prefix-final nasal to those of a following base-~
initial obstruent, and thus to have

/siN+sitio/ ———— /Sin+sitio/ . etc.

and then to submit the output from R-rule (9) /sint+sitio/ to
a special instance of the 'Pre-obstruent (here, pre-sibilant)
nasal deletion' P~rule (4), p. 94, which will delete the nasal
obligatorily

[+nasa] =emes> f / ——4[+stri]
thus yielding
Surface Structure Output from Output from
Representation R=rules P=-rules
/siN+sitio/ /sin+sitio/ /sisitio/

and similarly with the examples above.
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(v) Alternatively, we might permit the obligatory 'Pre-
sibilant nasal deletion' P-rule to apply directly to
such surface structure matrices, i.e. without the intervention
of R-rule (9), in which case we would have

Surface Structure Output from
Representation P-rules
/sil+sitio/ /sisitio/

and the like.

Of the two solutions, the former seems more plausible and general
as we will have to have R-rule (9) in the phonology anyway =~ for
example, to take care of cases like

Surface Structure Phonetic BSES

Representation Representation
/eN+fialono/ [emfialdno] I bottle
/eN+vadon/ [emvaddn] area (geom.)
/eN+6imio/ [en8imio] souvenir
JeN+diksi/ [éndiksi] indication
/eN+simo/ [énsimo] stamp
/eN+zimo/ [énzimo] yeast
/eN+xorios/ [egxdrios] local
/el+vyamos / [ épyamos] married

where the nasal segment of the prefix /eN/ assimilates to a
following base-initial non-stop obstruent consonant (whether
strident or not) = though the nasal is not deletable in this
case.

A third possibility is that recorded in note 3 below whereby the
nasal is assimilated completely to the following sibilant =
presumably by force of a P-rule = and the sequence [/s+s/ so
obtained is then submitted to the 'Identical-consonant cluster
simplification' P-rule (1), p. 88. Notice, however, that, in
addition to the reasoning just outlined regarding preference of
procedure (a) to procedure (b) above, this solution is costly

as it involves a P-rule; one that describes a feature~changing,
not a feature-filling-in operation.

The handling of prefix~-final /N/ + base-initial sibilant
sequences seems to be a morpho-tactic idiosyncrasy of the lan-
guage. As this phonological area does not present any diffi-
culty to Greeks learning English, we shall confine ourselves
to just posing the theoretical problem and proposing the above
tentative treatment.

(2) sSee chapter 2, note 29, p. 46.

(3) See Chomsky & Halle, 1968: 148, 222.

According to another interpretation of the process of consonant-
cluster simplification, the first consonant is assimilated com~
pletely to the second and then one of the now two identical
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consonants is lost. (Warburton, 19703 Newton, 1972) Whichever
interpretation is preferred, it has no bearing on the simpli=-
fication process under consideration.

For a detailed argumentation of the case for English, see
Chomsky & Halle, 1968: 46-8, 148-49, 221-22, and elsewhere.

See Chomsky & Halle, 1968: 222,
Cf. note 5 above.

In Spring, 1970, a preliminary experiment was conducted in
Thessaloniki by the present writer- The thirty participants
were all Third Year students of the Department of linglish and
were all Thessalonikians. The object of this experiment was
to find how Greeks processed items with Greek [+nasa][+obst
+8top
and [+stri] +cons sequences in them. The experiment was di-
+voic
vided in twopartss: first the students were given sheets with
extracts (from Kazandzakis's "Alexis Zorbas", and Palamas's
"0 Tafos", 'The Grave') containing the critical sequences;
they were asked to read them out in a 'natural' ways; second,
the students were asked a number of questions in Greek the
answers to which (also in Greek) all contained the sequences
in question. In both phases of the experiment their perform=-
ance was recorded. The results showed that (a) all students
voiced the stop after the nasal, and (b) all students voiced
the sibilant before a voiced consonants the results also indi-
cated that the overwhelming majority of students consistently
dropped the nasal before the stop Gmey had previously voiced).

No statistical evaluation of these experimental results appear
in this thesis.

At various places in this thesis it has been suggested (in =&
rather vague manner that interference of the pupils' mother
tongue in learning the foreign language is caused by transfer
and misapplication of Greek rules to the English phonological
system. However, it has not been explicitly stated just at
what point the basic error occurs. The postulated process is,
in fact, as followss

First, the Greek learner processes the correct inglish input
(i.e. the actual speech signal) by applying rules of Greek
perception; next, he stores the incorrect form he has so pro-
duced in his own lexicon of 'knglish!, a lexicon that follows
the Greek patternss finally, in production, he applies Greek
phonological (and phonetic) rules to this incorrectly decoded
anl stored 'lexical form's. So once he has made an error in
perception, he is committed to subsequent error in production,
as he has got the wrong 'lexical' entry to operate on. To take
the example in the text:

On HEARING the English word [2gzdmpl], the Greek learner
decodes it as x[£g2z4(m)bl] and enters it in his lexicon
as %/4gzaNP1l/, i.e. in accordance with the Greek pattern.

When PRODUCING the word, he operates not on the correct
English input /igzampl/, but on the item he has erro-
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neously stored in his lexicon, i.e. on x/igzaNPl/: it is
to this form that he applies the Greek R-rules (9) and (11),
which yield */igzambl/, and, optionally and subsequently,
the Greek P-rule (2) that produces x/#gzabl/, ultimately
x[2gz4bl].

See Newton, 1972: 116.
See also chapter 5, note 11, p. 128.
See Setatos, 1969.

With regard to the phonetic specification of [e], the reader
is referred to Chomsky & Halle, 1968: 59, note 13 85, note 34;
and 245, note T.

See also note 8 above.

Note that, as the following examples show, the semantic specw-
ification of a great number of items may mlsoc be affected
owing to such epenthesigations; thus,

1dt '1it', becomes [1£t®] , ‘'litter/litre!
3 5

[mit] , 'meet/meat!; becomes [mi{t®] , 'metre'

[sfd] , ‘'seed', becomes [sid®], ‘'cedar'

and so one.
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CHAPTER 5

DESCRIPTION OF THE EXPERIMENT

1. Aim
The general aim of this experiment is to find out how Greek learners

hear and vocally produce consonantal segments and segment sequences

intra~= and inter-morphemically within the phonological word.

This operation was undertaken to provide support for some of
the claims postulated in the theoretical part of the present thesis.
One important point should be emphatically made heres: 'support!
should by no means be taken to imply 'proof'; no amount of statis-

tical information can prove or disprove a theory; such information

can, nevertheless, be useful as an indication of the validity of

the predictions made within some theoretical framework.
The hypothesis underlying the whole experiment is that:

Greek learners of English make more, and more persistent, errors
when

(a) either the input to a relatively high-level rule or the
rule itself or both occur in one of the languages being

compared but not in the other, and

(b) low-level rules determining the phonetic realization of

utterances differ in the two languages.

This hypothesis, which concerns all six sections of the experi=-

(1)

ment, has the following corollaries:

(i) If one or more rules of the set of rules that characterige
the possible segments or segment sequences occur in English
but not in Greek, or not in the same environment in Greek, Greek learn-
ers may fail to observe such rules when performing in English, this

failure being demonstrable experimentally.

[ 104]
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(ii) 1If a phonological sequence, common to both languages, serves
as the input to a rule which is in some respects different
in Greek from its English counterpart, Greek learners of English may
be expected. frequently to transfer and misapply the Greek rule to
the English phonological system, this transfer and erroneous appli=-
cation of rules being reflected experimentally in the amount of error
observed in the learners' performance.
Note that with regard to (i-ii) above the converse statement
can also be made:s in cases of complete input- and rule~identity,
these learners may be expected to transfer correctly application of

a Greek rule or set of rules to the English phonological system.

This statement too should be subject to experimental validation.

The extent to which the results obtained 'justify' the assump=-

tions made in Part One is discussed in chapter 6.

2 The Subjects

The participants in the experiment were First and Second Year
students at the Department of English, The University of Thessalonikis
they had received a minimum of four and a maximum of seven years of
instruction in English prior to their entering the university, with
an average of four fifty-minute periods per week. It follows that
not being naive in English, they made fewer mistakes than they would
have made had they been complete beginners, as ideally the case should
have beens this is a point that ought to be constantly borne in mind

in the evaluation of the experimental results in chapter 6.

It was only owing to technical difficulties that subjects of
this particular level of achievement were selected: it would have
been practically impossible to conduct the experiment under reason=

ably controlled conditions with any other populations practical
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problems such as recruiting the right people (Thessalonikians),

gathering them together for the administration of each of the six
sections of the test would have been insurmountable. As far as the
present subjects are concerned, however, recruitment was not a sew

rious problem as they were fairly easily accessible.

While the subjects were by no means naive, their linguistic
sophistication should not be exaggerated. They were deliberately
chosen from among the poorest students in the Department of English
in the belief that they still made mistakes typical of a Greek
learner of English. To be measured, error has to occur; an experie
ment with subjects better trained in English would not have 'proved’

anything in this case,

Selection of the population was made as follows: all students
belonging to the lower four (out of six) groups in the First Year,
and all students belonging to the lower five (out of eight) groups
in the Second Year were given a quUestionnaire to completes. This
questionnaire included questions relating to (a) the students! own
immediate environment (origin, place of living and education of
their parents and, where applicable, of their brothers and sisters),
(b) the educational and cultural background of the students (birth=
place, place where they received their schooling, proficiency in
the mother tongue), and (c) the students' previous training in
English and any other foreign language (where and for how long they
had been taught the language, which books they had used, name of the
-~ invariably privately run - 'institute' they had attended). Finally,
the students were asked whether or not they would be willing to help
by taking part in an experiment I was conducting. To their queries

as to the nature of the experiment, general, vague, and for the most



- JOT w

part misleading answers were intentionally given; this was consid-
ered necessary so that the purposes of the experiment could be dis-

guised later.

Two hundred and twenty-eight students in all filled and handed
in their questionnaires -~ this part of the operation was also vol=
untary. Of these, sixty-five students were selected on the basis of
two main criterias (i) knowledge of English, and (ii) whether or
not they had been residents of Thessaloniki and area for the best
part of their lives. Criterion (ii) was, in fact, of vital import-
ance as the phonological description in the theoretical part of
this thesis is based on the speech of the writer, who is a Thessa~
lonikian by births so if such observations as were made in Part One
could be substantiated by other speakers of the same speech com~
munity, this would lend greater validity to the descriptive state-

nents made than would otherwise have been possible.

In an effort to secure maximal subject suitability, the next
step taken before the final selection was to consult those of my
colleagues in the Department who taught these particular students
and had formed some idea of their actual language behaviour in classe.
This led to the final selection of thirty-six students, twenty-three
from the First and thirteen from the Second Year. Of these, all
thirteen Second Year students and seventeen First Year students ap=-
peared in all the phases of the experiment. Accordingly, only these
thirty subjects' performance was considered in the evaluation of

the results in chapter 6.
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3 Experimental conditions

Originally, the auditory perception part of the experiment was
planned to be conducted collectively for all the subjects in the
thirty-six-booth language laboratory of "Anatolia College", a Greek=
American high-school in Thessaloniki. Owing to financial and other
technical difficulties, however, this idea had to be abandoned and
the next best solution had to be chosen: the experiment was still
collectively administered at the Polytechnic School language labor-
atorys; at the time, this was Jjust being installed; there were enough
students' desks to accommodate all the subjects, but with no part-
itions yet installed there were no actual boothsj no individual re=
corders, earphones, etc. were in operation yet. So transmission of

(2)

the stereo=-taped material was done through a Hi-Fi, Stereo, AKAI
recorder, amplifiers and two loudspeakers. And although that was not
a really sound-proof room, various devices (e.g. curtains on the

windows) were used to minimize external interference. Also the time

of the experiment was so chosen as to guarantee minimal noise in and

near the premises.

A1l these measures produced very satisfactory results: subjects!
aural perception was not hindered by any external noisej they could

all hear the material transmitted very distinctly.

The vocal production part of the experiment was planned to be
- and was - individually delivered. Ideally, each subject should be
interviewed in a regular recording studio, or, short of this, in an
adequately insulated room. For lack of both these alternatives, how=-
ever, a relatively quiet room in the Department had to be used. (See
also section 4.2 below) In spite of the unfavourable effects that

it may have had, this solution =~ imposed though it was on the
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experimenter - had one beneficial effect: its 'informality' con-
tributed to a more natural performance on the part of these subjects

who would most probably have been 'machine~awed' in a studio.

All the recordings were done on the Departmental Hi-Fi, Stereo
tape recorder, the Grundig TK 46 model, at a speed of 9.5 cm/sec.
Two multi~directional microphones were used, one for the subject,

the other for the experimenter; so all recordings were stereo ones.

4. Administration of the experiment

Part I and Part II of the experiment dealt with subject aural
perception. Of these, Part I was aduinistered on Decewber 2nd, 1971,
and both Sections of Part II followed on December Tth. Part III
(Sections I, II, and III), which was concerned with subject vocal
production, started on the 8th of December and was finished exactly

one week later.

Throughout the conduct of the experiment special attention was
given to the psychological factor of putting the subjects at their
ease as far as was possible. In addition to measures 'locally' taken
in the various Sections, points such as the following were gener-
ally observed:

~ informality at first meeting when the general procedure was

ocutlined to the subjects

- congenial, informal tone at all meetings and subsequent inter-

views
- personal interest in their studies

- 'small talk' about the weather, etc. =~ particularly in the
case of Part III

~ offer of refreshments or of a cigarette.
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4.1 Parts I and II

—

At all times the experimenter was controlling transmission.
Each time the subjects had to turn to a new puage the tape was,
naturally, stouped for a few seconds. They had been told that they
could use any kind of writing device - pens, ball-point pens,
felt pens, pencils. All subjects worked at the sawe pace and their

performance per answer-sheet page was tiwed as indicated below.

4elel Part T (Inetructions page plus eight-page answer-sheet).
Dates Dec. 2nd, 1971.

Started at 10345, finished at 12:42. (Instructionss 10:45 = 10:55)

The subjects heard the instructions (in Greek) on tape along
with the exampless at the sawe time they were asked to read them
from the front page attached toc their answer-sheet.(E) When all
questions had been asked and answered, they were instructed to turn

to page one of their answer-sheet.

started at finished at
page 1 10:55 11305
page 2 11:06 11:18
page 3 11:19 11:31
page 4 11:32 11:44

There was a sixteen-minute break at this points the subjects
were offered refreshments and sandwiches, they had a smokes then

the room was aired, after which they resumed their work.

page 5 12:00 12:11
page 6 12311 12321
prage 7 12:22 12:34
page 8 (a half 12335 12:42

page)
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4¢1.2 Part II

(a) Section I (Instructions page plus five-page answer-sheet).
Dates Dec. Tth, 1971

Started at 12:30, finished at 13:38. (Instructions: 12:30 =~ 12:36)

The subjects heardthe instructions on tape along with the ex-
amples; at the same time they were asked to read them from the front

(3)

page attached to their answer-sheet. When all questions had been
asked and answered, they were instructed to turn to page one of

their answer-sheet.

started at finished at
page 1 12:36 12:47
page 2 12547 12:59
page 3 12:59 13:10

There was a five-minute break at this point.

page 4 13:15 13326
page 5 13:26 13338

At this point there was a ten-minute break for refreshments

after which the subjects proceeded to

(b) Section II (Instructions page plus one-page answer-sheet).
Date: Dec. Tth, 1971.

Started at 13:50, finished at 14:14. (Instructionss 13:50 = 143:00)

The subjects heard the instructions on tape along with the
examples; at the samne time they were asked to read them from the
front page attached to their answer-sheet.(B) When all questions
had been asked and answered, they were instructed to turn to their
answer~sheet.

started at finished at

page 1 14300 14:14
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4+2 Part III

Owing to the difference in aim (vocal production) and construc-
tion, the three Sections of Part III of the experiment were admin-
istered differently from the first two Parts. Lach subject fixed
his/her own time and day for the interview and stayed with the ex-
perimenter for a maximum of ninety minutes. A relatively quiet room
was chosen in the Department of English for this operation and al=-
though traffic noise could occasionally creep in, this was never a
distracting factor on the subjects' performance as all they heard
this time was a Greek word or sentence (which could not possibly be
misunderstood) which they had to render in English.(4) The lack of
a regular sound-proof recording studio, however, did have some effect
on the quality of the tapes so produced. This in its turn made judge-
ment of subjects' vocal production a little more difficult than it
would otherwise have been, Nevertheless, this problem was quite
satisfactorily met by giving the three Judges more 'training!’.

(See section 6.2 below.)

Bach subject did all three Sections of this Part in their numer-~
ical order. The subject began each section by listening to the pre-
recorded instructions and at the same time reading them from a spe=-
cially prepared sheet which was given to him/her. As in all Sections
of qll Parts, the instructions included two examples done for the
subject (on both tape and paper) and also six 'training examples!
they themselves had to do before actually attempting the experiment=-

al material.

After questions, if any, had been asked and answered, the sub-
ject was presented with the material in each Section as followss

the experimenter said first the nuwmber of each item and then the
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Greek word (for Section I) or sentence (in Section II) was read by
him, after which the subject gave the English equivalent of the Greek
item. All of this was recorded. Naturally, all items were consist=-

ently presented in the same order =~ their numerical one.

Following is an indication of what interval times were observed:

Number + 1 sec. + time for Greek word/sentence + whatever time

(5)

+ 4=5 secsj then the next number followed.

the subject needed for thinking + subject rendering in DBnglish
Subjects who had never before made recordings of their own

voice appeared to be a little nervous at the beginning., To give

them sowme of the self-confidence they lacked, the e#perimenter

played back to each of them the recording of the first twenty items.

This was an additional measure in the effort to put the subjects at

their ease = and it worked very satisfactorily: subjects became

less stiff and their voices ceased being hesitant and 'creaky' there-~

afters this effect was audible as well as visible.

In cases of memory failure, the experimenter helped the sub=-
ject to remember the English version of & Greek word/sentence =
mainly by providing the word/sentence in its written form. When g
rendering was not heard clearly enough to be unambiguously rated

(7)

by the judges, the subject was asked to repeat 'faster' or 'louder!'.’’

The time taken by each subject to complete performance in the
three Sections of Part III could not possibly be standardized under
these circumstances. However, it never dropped under seventy minutes

(8)

and never exceeded ninety minutes, depending on such factors as
subject memory capacity, ease and speed of articulation, and a num=

ber of various interruptions and repetitions.
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e Description of the experimental materials

As stated-earlier,(9) the chief object of this experiment was
to find out whether and to what extent predictions made on the basis
of the phonological analysis drawn in Part One of this thesis re-
ceived any empirical justification under reasonably controlled ex-
perimental conditions. Put more simply, the aim was to find out how
Greeks learning English hear and vocally produce English consonantal
segments and segment sequences, the latter occurring both within

and across morphemes «~ always inside the phonological word.

The experiment was focused in particular on certain pedagogice-
ally interesting instances of transfer and (mis)application, by the
Greek learner, of a number of Greek rules to the English phonologic-
al system. Specifically, the following phonological (and, in 4 below,

phonetic) phenomena were put to test:

(1) Appication of the Greek rule governing 'Progressive voice-
assimilation of post-nasal stops! to Bnglish words. This BRerule
assigns the feature 'voiced' to knglish items with the result
that Greek learners frequently misperceive and mispronounce
words like bumper as x[bfmbe].

Cf. discussion in chapter 3, pp. 76-9.

(2) 4Application of the Greek !'Pre-stop nasal deletion' P-rule
that causes nasality to be dropped before voiced (oral) stops.
Here, Greeks are inclined to misperceive and mispronounce

English words like tend (or tents see previous rule) as [téd].

Cf. discussion in chapter 4, pp. 89=94.

(3) Application to English of the Greek 'Regressive voice=-assim=

ilation of pre-consonantal sibilants' R-rule, by force of which

the feature 'voiced' is assigned to the archi-segment /S/(lo)
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before voiced consonants. In this case, the Greek learner
generally misperceives or mispronounces finglish words like
small as x[zmdl].

Cf. discussion in chapter 3, pp. 57-64.

(11)

(4) 4Application to the English system of the Greek phonetic rule
of 'Epenthesis' which adds a [?] after a word-final stop. For
example, Greeks often hear or say x[sénd®] instead of the
correct [sénd], 'send'.

Cf. discussion in chapter 4, ppe. 94-8.

Finglly, and rather marginally, application of a rule of the

following form is tested

[+obst] ===-- > [~voic] / w §12)

which, in fact, states that word-finally the feature 'voiced' is

neutralized in true consonants.

5.1 Before beginning to examine the actual organization of the ma-

terials in the experiment, a number of points should be stated clearly.

(a) In Part I the items were pronounced by Prof. I.E. Jago,
Director of the British Council, and head of the Department of
English, The University of Thessaloniki. Prof. Jago is a native

speaker of English with an R.P. accent.

(b) In both Sections of Part II the items were pronounced by the
experimenter, a native speaker of Thessalonikian Greek, in a fully
randomized order. bkvery effort was made to vary only the critical
sequence and keep the rest of the environment not only constant but
also as 'GTnglish' as possible. This took a lot of rehearsing to

accomplishe.

(¢) In all Parts and Sections all items and all repetitions of



items were presented in a fully randomized order.

(d) With very few exceptions, which do not affect the validity
of the results in any way, each item was presented to the subjects

four timese.

(e) Whenever the same instructions applied; items demonstrating
different phenomena and operations were placed in the same Section.
This was considered a necessary measure in further disguising from

the subjects the object of what was being tested in each Section.

(f) To ensure complete comprehension of what the problem was

each time, instructions were phrased in Greek.

With these points in mind, the organigation of the experimental

material can now be considered per Part and per Section.

5.2 Part I

This Part has three different functionss;

(a) It examines cases of complete matching in the phonological
systems of Greek and English in the sense that the two seg-

ments considered in each case occur in both languages and in the same
positionss with the partial exception of /s, Ty r/ (cf. chapter 2,
note 5, pp. 43=4), these segments (placed in words which are pro-
vided in minimal-pair form but are randomized in the actual experi-
ment) receive identical feature specification in the lexicon ex-
cept for one feature wvalue which is different each time; i.e. the
critical segment may have, for example, the feature [+voiced] in
one of the membersof the pair and the feature [~voiced] in its
'partner' member, as in vine wvs. fines or the value of the fea-

ture 'peripheral' may be contrasted, as in mine vs. nine; etc.
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This Section of Part I is meant to function as control for &ss-

sessing deviations from it in either direction.

Such items in the test ares 1-28, and, taking /h/ to cor-
respond to Greek /x/, and /w/ to [y/, 29-32, and 53-64, inclusive.

(cf. Appendix A, Part I, 'Student Training Sheet', pp. 201-202)

(p) It examines cases lying outside the matching area of the two
phonological systems in that, although the consonantal seg-
ments tested are identically specified in Greek and linglish (except
for /s, Zy r/), they are congidered in environments possible in
English but impossible in Greek. In such cases a significant op-
position word-finally in English is considered neutralized in Greck,
as explained by the last rule given in section 5, p. 115 aboves; for

example, cap vs. cab.

Such items in the test are: 65-102. (Cf. Appendix A, pp. 201=2)

(¢) It examines cases which again lie outside the matching area
of the two systems in that, while both the critical segments

involved in each pair occur in iinglish phonology and are contrasted
as to the specification of one feature, only the segment in the first
member of the pair exists in Greek. For example, the initial segments
in sake and shake are contrasted only in the value of the fea-
ture 'anterior' in English, /s/ being specified [+anterior], and
/8/ being marked [-anterior], all their other features being identi-

cal and identically syecified.(l3) The

'special'! case of oppositions
in affricates is also (peripherally) included here but interest in
them is rather academic, as affricates are not treated in Part One
of this thesis; for cxample, cats vs. catch.

Such itews in the test are: 33-52 and 103-129, inclusive.

(Cf. 4ppendix A, pp. 201=202)
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5¢3.1 Section I
The aim of this Section was to test both intra- and inter-

morphemically how

(a) nasal + stop , and

(b) sibilant + voiced consonant

sequences are heard by Greek learners of English.

There were some double and a number of triple items in that
part of this Section which dealt with sequences like (a) above. In

the double items the first member, involving a nasal + voiced stop

sequence, was pronounced in the normal way, while the second member
was pronounced without the nasal; as has been stated, the rest of
the environment was kept constant each time. For example, ambassador
was pronounceds

(i) [ ecmbadsade] and (ii) [eebaéseds].
The nasal was deliberately dropped to form a basis for testing the
extent of transference of application of the 'Pre-stop nasal deletion!

P-rule (cf. p. 91) into English.

Triple items had a nasal + voiceless stop [nglish sequence in

the first member; in the second member, however, the Greek rule that
governs 'Progressive voice-assimilation of post-nasal stops! (cf. p.77)

was assumed to operate, so the rendering included a nasal + voiced stop

sequence, but was otherwise 'good' Hnglishj; in the third member the
results of subsequently dropping nasality (cf. p. 91 ) were tested.
For example, empirical was pronounced:

(i) [empdraksl] (ii) [embi#riksl] (iii) [ebdrskel] .

In cases like (b) above a different point was testeds whether and
to what extent the Greek rule that assings [+v0iced] to an underlying

sibilant before a voiced consonant is transferred and applied to



“ 119 =

Bnglish words containing the sequence sibilant + voiced consonant. For

example, disgrace was pronounced:

(i) [dasgréas] (ii) [dazgréas] .

5¢3.2 Section IT

Although extremely important from a pedegogical point of view,
this Section is of relatively secondary significance if considered in
the frawework of the restricted aims of this thesis. Its overt object-
ives are (a) to support the assumption that (because of the Greek tend-
ency for 'open' syllables) Greek learners are inclined to epenthesize

a [®] after a nasal+ stop sequence word-finally by applying the phonetic

rule (4) on p. 96 aboves thus, for example, bump was pronounced:

(1) [bhmp] (11)  [pLwp?] ;
and (b) to provide some explanation for the ambiguity resulting from
transfer and application of rule (4) just mentioned to the end of
fnglish words. (Cf. discussion on pp. 94~8 ) To test application of this
rule, bump, for example, was used to demonstrate a threefold contrast:

(1) [bLmp] (i1)  [bAmp®] (iii)  [bdwbs].

Indirectly, however, and somewhat redundantly, this Section was
ineant to further support conclusions of the sort expected in the re-
spective part of Section I through such oppositions as:

(1)  [bLmp] (ii) [bLnp®] (iii)  [b4mb®] .

Incidentally, it should be noted that problems like that in bomb
and bomber, and, perhaps to a lesser degree, in sing and singer are of
a different order, owing to the influence of orthography exerted on the
subjects. (Cf. chapter 6, note 13, pp. 195-98) This influence of orthog-
raphy on both auditory perception and vocal production raises another
peint, which need not, nevertheless; be pursued here, viz. that ideally
the subjects should not be familiar with the spelling of the foreign

language whose phonology is tested against that of their mother tongue.
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5.4 Part III

Part III, the vocal production part of this experiment, cone-
sists of three Sections. Sections I and II are concerned with ex=-
actly the same points as those tested in Part II, Sections I and II,
i.es the voicing of a voiceless stop immediately following a nasal,
and the voicing of a sibilant immediately preceding & voiced con-
sbnant.(l4) In Section I this is done through words either provided
in minimal-pair form but randomized in the experiment (e.g. tent
VSe EEEQ) or unrelated to other words (e.g. EEEEE)g whereas in
Section II the same phenomena are observed across morphemes in

sentences (e.g. He came in person. or This voice sounds familiar.),

—

Section III deals additionally - and perhaps a little redundantly =

only with sibilant + voiced consonant sequences across morphemes

in sentences (e.g. This desk is mine.); this is disguised as an
o T

'insert=the~-right-demonstrative' exercise.

6. Judging subject performance

61 In Parts I and II the subjects' performance was judged object-
ively in the sense that responses could be rated (by the present

writer) either 'right' or 'wrong'.

More specifically, in both Sectionsof Part II the subjects
were asked to indicate whether they considered each item they heard
absolutely English or whether they thought it had some foreign traces
in it, marking it accordingly on specially prepared answer~sheets.

(See sample page of answer-sheet in Appendix A, p. 223)

In Part I the procedure for rating was essentially the same,
only this time the subjects heard an English word which was in effect

one of the members of a 'minimal pair' and they had to associate this
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word (by marking in their answer-sheet) with one of two Greek words

~ the one they regarded as the correct rendering of the English word
they had just heard. The other Gresk word on their answer-sheet trans-
lated the unheard member of the minimal pair; at another point in

this test the subjects did in fact hear this second member of the

pair and were naturally presented with the same Greek translations in
the same order. To make this clears the students heard, for example,
[pén], 'pen'; and on their answer-sheet they could see the transla-
tions mévva and Mnév , ('pen!' and 'Ben' being the relevant minimal
pair) and they had to indicate their response by encircling né€vvg

the translation for 'pen'; then, at some other point in the same test,
they heard [bén], 'Ben', and on their answer-sheet they could sece
again the words névvo and Mnfv , only this time the correct response
would be to encircle Mnéy . (See Appendix A, pp. 203 =16) The choice

on the subjects' part was, then, always a matter of "either ... or".

The amount of subjectivity involved in this kind of decision-
making could not be and was not taken into account in assessing sub=-
ject performance:s the scorer went only by responses as marked in

each individual's answer-sheet.

6.2 1In Part III, the subjects' vocal production could only be
rated subjectively. Lach of the three judges on the panel heard on
tape and assessed (on specially prepared Judges' Rating Sheets. Gee
Appendix A, pp.234 ff.) each subject's performance, item after item,
Section after Section. Judgement was absolute in the sense that re-
sponses were rated either 'Acceptable' or'‘Unacceptable!; if degrees
of acceptability had been considered, they would have had to be rig-
orously established beforehand, a practical impossibility in the

circumstances.
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Several measures were taken, however, in an effort to reduce
judgement subjectivity thus increasing judgement reliabilitys
(a) Three judges, instead of one, were used.
(b) All three judges were given simultaneously a fairly long
'training session' with the experimenter on materials care-
fully selected from among those recorded by the subjects. Two tapes
were used in this session: (i) an ear-training tape: here the
judges were just exposed to student vocal production of varying de-
grees of correctness randomigzed on tape; and (ii) a rating-practice
tape: here the judges heard a second set of performances and were
requested to rate them on an 'acceptable' - 'unacceptable' basis.
Both tapes were frequently stopped, whenever one or more of the
Jjudges wanted to ask the experimenter a question or to discuss the
impression an item made on them. It was after considerable agree-
ment among the judges had been reached that they started actually
rating regular responses on the tapes.
(c) Bach of the judges worked separately so that one judge's
opinion was not allowed to influence another's thus con-

taminating assessment.

6.3 The particular procedure of eliciting subject responses adopted
here was arrived at after careful examination of the alternatives

in testing that this writer is familiar with. Technical consider-
ations also influenced this decision - e.g. the fact that, al~
though selected from among the poorest students in the Department,

the subjects were not nzive in Lnglish.

6.3.1 Aural Perception

(a) The popular 'Same' - 'Different' technique was considered

but discarded because it would most probably prove nothing.
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Discrimination between (but not necessarily identification of) two
minimally different forms would be too easy a task even in the case
of entirely naive subjects, this excessive ease making the reliabili-
ty of the procedure questionable. What intensifies this. argument is
the fact that only phonological, not finer phonetic distinctions
(1ike aspiration and length), were under examination here. In con-
structing the materials, the guiding question was always, "Can the
subjects identify a sound even and especially in the absence of its

contrasting counterpart?"

(b) Identification can be effected either (i) by introducing
orthography of the English word, or (ii) by introducing

meaning. (The temptation of having students identify by using visual
aids, attractive though it was, had unfortunately to be resisted
chiefly for financial and administrative reasons.) The disadvantages
of (i) are obvious: kEnglish spelling would inevitably interfere with
auditory impression coming from the tapes. (Cf. chapter 6, note 13,
ppe 195-98 ) Biased by orthography, the subjects would THINK they
heard a certain sound; at the very least, this would confuse the
subjects thus invalidating the results of the experiment. In (ii),
on the other hand, the interfering factor, i.e. orthography, is ab-
sent. And teaching meaning to subjects such as these was no problems

it generallymeant refreshing their memory.

6.3.2 Vocal Production

In addition to the alternative solutions mentioned in the pre-

vious section, the following were also examined.

(a) Mimicry. Its main disadvantage is that it lacks spontaneity
as well as any form of 'originality's The subject just re-

peats, or tries to repeat, what he hears the model voice say. But
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what was being tested here was not the subject's ability to repro=-
duce & wwodel word that he heard; it was rather his ability to pro=-
duce the word or sentence unaided. Thus, if adopted, this technique

would have defeated the purpose of the experiment.

A further shortcoming of this procedure is that it is always
accompanied by learning during the experiment. The amount of this
learning is not easy to determine and in any case contaminates the

results.

(b) Visual Aids. DBvoking vocal production from the subjects
by the use of visual aids would probably present fewer ad-
ministrative difficulties in this case than in the case of aural
perception (cf. previous page); but the essential objection to the

technique, viz. the cost involved,; would still remain.

It should be noted in passing, however, that this procedure
in testing is related to and an improvement over the 'translation!
methods they both introduce meaning into the experiment. Of the two,

the more economical had to be selected.

(c) Passage. Getting the students to read from a specially pre-

pared passage incorporates, perpetuates, and intensifies all

the disadvantages of the contaminating influence of orthography that
were listed earlier (cf. previous page; also chapter 6, note 13,

pp. . 195-98). Accordingly, it was also discarded as a testing technique-

(d) 1Ideally, the only alternative would be to record subject yro-
duction without ftrying to elicit the desired responses. But
then the subjects (i) should be unaware of the fact that their per-
formance is being recorded, (ii) (and this follows from condition (i))
should have no idea of what the test is really all about, and (iii)

might never produce what one expects them to produce.
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It can be argued that if they knew precisely what was expected
from them and if they were placed in the right situations; the sub-
jects would sooner or later emit the response the experimenter is
after. However, the experience gained from the preliminary experi=-
ment conducted by this writer in Thessaloniki in spring, 1970 contrae
dicts thiss various factors can and do influence the subjects' per-
formances excessive carefulness, self-consciousness, hesitation in
production, all tend to render invalid the results of observation
and judgement, especially when phonological phenomena across mor-

phemes are being considered.

Te Subcategorization of materials =~ Appendices

T.1 Subcategorization of materials

For reasons stated in section 5.l.e, p. 116 of this chapter,
whenever the same instruction applied, items meant to demonstrate
quite distinct phonological phenomena were lumped together into one
Section or Part in the actual administration of the test. For the
statistical evaluation of the obtained results; however, this prac=
tical but crude grouping of the materials would be meaningless. For
this latter purpose each Section of each Part of the experiment had
to be broken down into sub-tests on the basis of the different func-
tion each item in each such sub-test performed - accerding to the
original design arrived at partly through the conclusions of the the=
oretical analysis in Part One of this thesis and partly through the
writer's teaching experience. To take an example: all items contain-

ing a nasal + stop sequence within morphemes were placed in one

sub-test, while those containing the same sequence but across mor-
phemes were grouped separately; in this way & meaningful comparison

of the subjects' performance in the two sub-tests could be made.
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However, both theory and experience demanded that finer sub-classi=-
fications of the materials be made: for example, items containing

nasal + stop sequences had to be further subdivided into items with

nasal + voiced stop sequences and those having nesal + voiceless stop

sequences, as the relationship of subject performance in these two

cases is of some theoretical interests and so on.

Once the various crude and finer categories had been set up,
the behaviour of the subjects in each one of them had to be assessed
and properly recorded. This was done in two ways per test or sub=test:
first, total scores for thirty subjects were entered against the re-
levant items, i.e. there were as many rows with the respective scores
as items in a tests and second, the score each subject got in the |
totality of the items in a test or sub-test was also recorded; i.e.
all listings of the latter type had thirty rows, one for each sub-
ject, with the columns giving the score of each subject in a par=

ticular sub-test.

One point must be stated clearly: in all cases it was ERRORS,
not correct responses, that were counted. This was an arbitrary de-
cision of convenience as, in the greater number of the itewms, fewer
errors were expected to be (and were) made than correct responses
to be giveng the decision, however, does not in the least affect
the validity of the statisticélanalysis made or the conclusions

reached.

T+2 Appendices
All the materials used in the experiment as well as the Tables
with the relevant scores (and means) have been arranged in two

Appendices.
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T+2.1 Appendix A (pp. 200-250 ) contains per Part and Section:

(a) Parts I and II =~ Aural Perception (pp. 201-226)

(1)
(ii)
(1ii)

(iv)

(b) Part

Student Training Sheets.
Master/Subject Instructions Shoote.
liaster Sheets with all the materials as administered.

Subject Answer-Sheets.

IIT - Vocal Production (pp. 227-250)

(1)
(ii)

(iii)

(iv)
(v)

Student Training Sheets (except for Section III).
Master/Subject Instructions Sheets.

Master Sheets with all the materials that were recorded
in the form they appeared in the test.

Judge's Instructions Shecet (valid for all three Sections).

Judge's Rating Sheets, which contain the correct responses
expected of the subjects.

Additionally for Section III of this Part there are also

'Auxiliary Answer-Sheets' to help the students to silently

fill in the existing blank and subsequently read out the con-

pleted sentence. These are essentially the same as the Judgeﬁs

Rating Sheets, only the gaps in the sentences are left blank

and there are naturally no concatenation marks and no blank

lines for rating in the Students' Auxiliary Answer-Sheets.

Appendix A does not include any scores.

Te2.2 Appendix B (pp. 251-286) contains fourteen (14) double

Tables with data relating to the various sub=tests in the finer sub-

classification of problems and materials, as follows:

(a)

(b)

The first of each pair of tables (e.g. Table 1) presents in
rows the items in the sub~test in question as explained in
section 7.l above; it also givestotal and mean scores(IE)
per type of sub-test. Symbols standing for the various sub-

tests are briefly glossed.

The second table in each pair (e.g. Table la) presents in
thirty rows each subject's scoreg as explained in section

T+«1 above.



(1)

(2)

(3)
(4)

(5)
(6)

(7)
(8)

(9)
(10)

(11)

(12)
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NOT&S TO CHAPTER 5

It is important to remember the empirical fact that in cases
of similarity one is led to expect identity and vice versa.

Ideally, all the items in the 'Aural Perception' part of the
experiment (i.e. Parts I and II) should have been synthesized

so that a number of factors that might give away the correct re-
sponse e.g&. 'personal voice-quality', some unavoidable emphasis
on critical points in the articulation of items, etc.) could be
controlled and eliminated. However, owing to the excessive amount
of the experimental materials, this was considered too ambitious
a scheme to indulge in, so the wmere thought of it had to be re-
sisted.

See OAHT'IEZ ('Instructions') in Appendix A, ©«g« pp. <203=204.

Prior to starting the experiment, all subjects were given spe-
cially prepared 'Student Training Sheets! which contained all
the materials per Part and per Section (there was no such 'sheet
for Section III, Part III). These sheets contained (for Parts
I and II) all the English words and their Greek translations,
and (for Part III) all the Greek words/sentences and their BEng-
lish translations. See !'Student Training Sheets! in Appendix A.

Almost invariably under 1 sec.

For economy of tape, the Greek word/sentence was later erased and
interval times were considerably shortened in 2/3 of the tapes
made. These tapes were then reproduced in this 'economy' form.

This was for disguising the real aims of the experiment.

This does not include the two five-minute brezks between Sections.
See section 1 above; also chapter 1, pp. 2-5.

See chapter 4, note 8, pp. 101-102.

This is a '"latent', very low-level phonetic rule in the sense
that although it reflects an intuitive generalization concerning
topenness! of syllables (cf. chapter 4, p. 96 ), it is not ob~-
served in the speech of most Greekss the only evidence of appli-
cation of such a rule is to be found in foreign imitations and
certain very careful and emphatic articulations -~ mainly in
the speech of radio and TV newscasters. For instance, the com=
mentary in Greek on the rescue of the 'dpollo 16! space capsule
was irritatingly full of epenthesizations of this sort.

The rule, however, was included here to satisfy inter-language
comparative needs as it clearly becomes operative in the case
of Greeks performing in English.

A rule of this form would be vacuous in the phonology of that
version of Greek which is examined in this thesis as there are
no word-final consonantal segments other than [n] and [&]. Never-
theless, it is very helpful for comparative purposes.

Cf. chapter 6, pp. 142, 144-45.
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(13) 1If, following Chomsky & Halle (1968), we require that the same
set of features be used for the specification of both vowels
and consonants, the segments in question will contrast addition-
ally in the value of the feature 'high'. But this does not af-
fect the point being made here in any way.

(14) But see relevant discussion in chapter 3, ppe 65 ff., and 76~9;
also chapter 4, note 8, pp. 101-102.

(15) The computation of mean scores in the Tables in Appendix B as
well as all computations involved in the discussion of the sta-
tistical tests in chapter 6 were done by the present writer on
a DIEHL DELTRONIC machine in the Department of Psychology, The
University of Thessaloniki. I would like to take this opportu-
nity to record my thanks to Prof. L. Housiadas, Head of that
Department, for kindly extending this facility to me.



CHAPTER 6

EVALUATION OF 7HE EXPERIMENTAL RESULTS

1 Introduction

In this chapter we shall try to evaluate statistically the re-
sults of the experiment in order to establish how far, if at all,
predictions that can be made on the basis of the linguistic ana-
lysis and description in Part One of this thesis are supported by

experimental evidence.

The pronunciation problems of a Greek that relate to the per-
ception of single consonantal segments in English words (Part I of
the experiment) will be considered separately from those pertaining
to the perception and the production of English words involving

sequences of consonantal segments (Parts II and III, respectively).

In all the comparisons that follow, two levels of significance
of the statistical findings have been selected: the result of a

statistic is considered

(a) significant, if it equals or exceeds the value required,

for that statistic, for significance at or beyond the 5%

level.

(b) highly significant, if it equals or exceeds the value re-

gquired, for that statistic, for significance at or beyond

the 1% level.

[ 130 ]
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2 Part I = Perception of single consonants

The general aim in Part I of the experiment is to find out
whether the subjects' perception of single consonantal segments
varies with the familiarity of the segments in question and/or with

the position of such segments in [Lnglish words.

To establish this, the statistical test of the Analysis of
Variance has been applied to the relevant data. In cases where this
test has yielded statisticallysignifiecant results, the observed dif-
ference between the means in two sets of scores is compared with
the mean difference required for significance at the two levels
chosen (5% = significant, 1% = highly significant) to determine the
degree of significance of the observed mean difference in the vari~
ous paired categories. This procedure makes computation of the cor=-
responding t.s unnecessary: the results become obvious from mere

inspection of the tables.

All the relevaht data for the Analysis of Variance and for the
significance of the observed difference between mean scores are
given in tabulated form to meke reading easier. In the case of the
latter statistical test, the headings in the tables are given the

following interpretations

d = the difference between the two means being compared each
time.
— the standard error of the mean difference under consider-

ation; this is computed on the formula

EVI EV2
S€m- = +
d n N
1 2
where EVl and EV2 are the error variances in categories
1 and 2, respectively, and Nl and N2 stand for the number

of observations in categories 1 and 2, respectively. How,
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since in all comparisons made, EV, = EV_ = MS (= liean
1 2 error
Square for error in the relevant analysis of variance) and
Nl = N2 = N in each case, the formula for the séé- is
simplified as follows:
215
Som = error
d 4

N
As the N may differ from comparison to comparisony, it is
given beneath each table, along with the value of that mean
difference which is required for significance at the 5% and
the 1% level. The procedure for computing each of these
values is given in detail only in 2.1, pe135fe Thereafter,
just the two critical values appear below each table.

In the comparisons made in this section, the following abbrev-
iations have been observed throughout: those of the segments being
tested which occur in both Greek and English in the same position
in the word are labelled "Same" (S); segments occurring in both
languages word~-initially and word-medially, but only in lnglish word-
finally are grouped under the cover term "Location" (L) (this term
is used only in the two~way Analysis of Variance in section 2.3
below where it is pertinent); and segments which exist in English,
but are non-occurrent in Greek are named "Different" (D). Finally,

the three positions in which the segments under examination are con=-

sidered are: word-Initial (I), word-Medial (M), and word-Final (F)}l)

2.1 Comparisons within the category "Sanme"

(1) sSituation

Comparing thirty subjects' perception of single consonantal

segments common to both Greek and English, in word-initial,

word-medial, and word-final position.



- 133 -

(2) Data
Table (i) Errors made in the items tested
Item ‘“"*:;{“‘““ ﬂ _SH SF -
o I TP SO ....... ..o
1. Ben 64 wrap it 27 ass 31
2. deem 38 rabbit 37 lass 20 ;
3. goat 30 ladder 25 mass 19 J
4o fine T echo 7 cane 55
5 vine 56 ego 15 Shane 57
6. rain 6 safer 5 can 35
o mine 48 saver 26 thin 25
8. sake 8 jam it 55 kin 36
9. sigh 24 Asa 15 sin 32
Totals 281 212 310
MEANS .30 | 7.07 10.33
where:
S = "Same" segment, i.e. common to both Greek and English

SI
SM = Same segment, word-medially

n

Same segment, word-initially

SF = Same segment, word-finally

(3) A priori expectations
(i) Subjects are expected to differ significantly in their per-

ception of single consonantal segments according to segment

position in the bnglish words tested.

(ii) fewsl errors in the perception of such segments are expected

to occur 19 word —amed iald emviromment » This

is so because word-medially the segments being tested appear
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in intar-vocalic position and this environment makes it
easier for the subjects to decide which segment is being

articulated each time.

(4) MWull hypothesis

(i) There are no real differences in the subjects' perception
of single consonantal segments which are caused by differ-

ent segment position in the tnglish words tested.

(ii) There is no difference in the amount of difficulty in per-
ceiving "Same" segments in each of the three positions

tested.

(5) Appropriate statistical tests

(i) Two-way Analysis of Variance.

(ii) Test of significance of mean differences.

(6) Discussion of the Analysis of Variance

Y - e T A e % K C 4 S e —

Classifications 30 Rows (Individuals) x 3 Columns (Initial,

Medial, and Final Position).

Cf. Tfable 1la, p. 253

Table (ii). Analysis of Variance for judgement of aural perception
of single consonantal segments by 30 Individuals
for 3 Positions

3 1 p-
Source of Variation df.s Sum_of %ean F ?rgbab
Squares Squares ility
Between Positions 2 168.96 84.48 20.11 P*(EOl
Between Individuals 29 529.79
Error (interaction PxI) 58 243 71 4.20
Total 89 942. 46

In view of this highly significant value of FP (cf. Table A,

pps 287~89) we must reject the null hypothesis and conclude that
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there are non-chance differences in aural perception which are
caused by the different position of the segments in the items

tested.

The existence of real differences among the three sets of scores
(shown by the Analysis of Variance above) says nothing about

how many and which pairs of scores cause these differences. To
find out whether and to what extent the difference between the
means of any two sets of scores is significant, we normally ap-
ply the t-test to the relevant mean scores in pairs. However,

it is not necessary to compute the t separately for every mean
difference obtained in these testsy it is sufficient to compare
the observed mean difference with that required for significance
at the 5% level and at the 1% level. With df.s = 58 in all the
comparisons made in Part I, the critical values of % are, very
nearly,

t-OB = 2.000 ; and t o, = 2.660 (cf. Yable B, p. 290)

E

Now, as 1t =

/ +529 (where N = number of observations in each
set = 30),

it follows that the required mean difference for significance

, and, in the Table below, Sey =

- at the 5% level is (2.000 x .529 =) 1.058 , and

- at the 1% level is (2.660 x .529 =) 1.407
Hence, any observed mean difference equal to or greater than
1.058 is significant at or beyond the 5% level, accordingly;
and any observed mean difference equal to or greater than 1.407

is significant at or beyond the 1% level, accordingly.
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As can be secen from Table {iii) below, where N = 30, and the
Means are as in Table (i), ps 133,

Table (iii)

; wean differences se Significant
weans (d) T at 54 beyond 1%
(1) ST = 9.37 (1) - (2) = 2430 529  =mem- Yes
(2) Sk = 7.07 (3) = (2) = 3.26 B s Yes
SF - .96 .529  No ———

L(3) = 10.33 (3) - (1)

»

- b S ———

two of the three observed mean differences are greater than 1.407:
these are significant beyond the 1% level. Therefore, we reject
the null hypothesis of no true differences, and conclude that

"Same" segments are easiest to perceive word-medially.

8) Conclusion

In the light of the preceding discussion we may conclude that
the a priori expectation is confirmed statistically, i.e. that
there are real differences in the subjects' perception of single
consonantal seguents caused by the segment position in the
English words tested, and that subjects find it easiest to

perceive such segments word-medially.

2 Comparisons within the category "Different"

3

Situation

Comparing thirty subjects' perception of single consonantal
segments occurring in Bnglish but not in Greek, in three po-

sitions: word-initially, word-wedially, wnd word-finally.
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(2) Data
Table (i). Errors made in the items tested B
Item DI _Dh _DF
Nos Brrors Errors Errors
1. wait 1 a hair 0 ash 26
2. shake 36 aware 10 mash 36 |
3. shame 33 ashes 44, beige 31
4o shy 39 | lashes 45, catch 18
5e wane 13 Asia 86 cadge 47
6. wait 10 away 59 age 37
Te wail 11 all wed 62 edge 29
8. [ char 63 a.wigg | 50 badge 43.
Totals 206 356 267
MEANS 6.87 11,87 8.90
where:

D = "Different" segment, i.e. occurring in Bnglish but
not in Greek

DI = Different segment, word-initially
DM = Different segment, word-medially
DF = Different segment, word-finally

(3) A priori expectations

(i) Subjects are expected to differ significantly in their per-
ception of single consonantal segments according to segment

position in the BEnglish words tested.

(ii) Fewest errors in the perception of such segments are expected
to occur im wovd-medial environmemt « Thig

is so because when the segments being tested occur in inter-
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vocalic position (i.e. word-medially), this environment makes
it easier for the subjects to decide which segment is being

articulated each time.

(4) ®ull hypothesis

(i) There are no real differences in the subjects' perception
of single consonantal segments which are caused by differ-

ent segment position in the English words tested.

(ii) There is no difference in the difficulty with which sub-
jects perceive "Different" segments in each of the three

positions.

(5) Appropriate statistical tests

(i) Two-way Analysis of Variance.

(ii) Test of the significance of mean differences.

(6) Discussion of the Analysis of Variance

T - — -

Classifications 30 Rows (Individuals) x 3 Columns (Initial,

Medial, and final Position).
Cf. Table 2a, p. 255.

Table (ii). Analysis of Variance for judgement of aural per-~
ception of single consonantal segments by 30
Individuals for 3 Positions

Source of Variation df.s g:ﬁaigs gzigres : Eig:ib'
Between Positions 2 379436 189.68  34.42 P<O01
Between Individuals 29 15110432
krror (Interaction PxI) 58 319.31 5.51

Total 89  1,808.99

In view of the obtained highly significant value of FP (cf. Table A,

pp. 287-89) we must reject the null hypothesis and condlude that
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there are non-chance differences in aural perception which are
caused by the different position of the segments in the items

tested.,

Discussion of the significance of mean differences

. e R S S A - ——

. R ., . e L

Table (iii). | 2

Means Mean differences sey Significant
(@) beyond 1%

- L —

(1) DI = 6.87 (2) = (1) = &oo .61 Yes
(2) DM = |I.87 (2) = (3) = R.97 .61 Yes
(3) DF= 8.90 (3) - (1) = 2.03 .61 Yes

where: =~ the lMeans are those in Table (i), ps 1373 and
- N = 30, the number of observations in each category.

for significance at 5% : 2.000 x .61 = 1.22
for significance at 1% s 2.660 x 61 = 1.62

Required a
Required a
Inspection of Table (iii) above shows that the three observed
mean differences are greater than 1.62: they are all significant
beyond the 1% level. Therefore, we reject the null hypothesis
&s For Ha ellevmative hypethesis,
Aif(lppg[Lrs that the subjects find it significantly more dif-
ficult to perceive "Different" segments word-medially than either

word-finally or word-initially, and significantly more difficult

to perceive such segments word-~finally than word-initially.

Conclusion

-

In the light of the findings in (6) and (7) above it seems
reasonable to conclude that the a priori expectations receive
partial statistical support, i.ee. that expectation is confirmed
which predicts real differences in the subjects' perception of
single consonantal segments caused by segment position in the

words tested; the other prediction made in (3) above, that most
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errors will occur word-finally and fewest word-medially, is not
confirmed. In fact, as can be readily seen from the mean scores
in Table (i), p. 137, this a priori expectation is contradicted
in two out of three cases:; word-medially a greater amount of
error is observed than either word-finally or word-initially
despite the linguistic fact that inter-vocalic position of the
consonantal segments examined word-medially should make the per~
ception of such segments easier than in word-initial or word-
final position where the vocalic environment appears on one side
of the consonant teated each time. Wotice, however, the follow-
ing points: first, although single consonantal segments (which
occur in English but not in Greek) are tested in all three po-
sitions, the actual segments tested differ from position to po=
sition: word-initially these segments are [w, 8, 8], word-
medially they are [h, w, 8, 3], and word-finally we have

(8, B, &, Y]. This discrePancy(2)

may be partly responsible for
the apparent contradiction noted above. Second, although such
sounds receive a lot of classroom drilling because of their un-
familiarity to Greeks, this drilling is practically always li-
mited to monosyllabic words, which precludes segments in word-
medial positions it is, therefore, plausible to suppose that
the unexpectedly high mean in the DM set can be partly attribe-
uted to inadequate practice that these subjects had in the per-
ception of the English sounds [h, w, 8, 8] word-medially. Third,
owing to the requirement that an equal number of items should
appear in each of the three categories in (2) above (for the

purposes of the Analysis of Variance), the eight words in each

set were randonly selected from a larger number of items; it is

possible; then, that another random selection might yield
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different item-scores, and thus the relevant means and other

numerical values in Table (iii) above might be different.

In view of the reservations just expressed, which suggest
that these experimental results may not be replicated on re-
peating the experiment (with the same items or with different
items containing these particular segments), it seems intuitively
risky to reject the linguistic prediction that most errors will
occur word-finally and fewest word-medially: further experiment-
ation will be necessary before aﬁy definite conclusion can be

reached.

2,3 Comparisons across the categories "Same" - "Location" ~ "Different"

(1) Situation

Comparing thirty subjects' perception of three types of phonemic

conditions always word=finallys

- Segments common to both Greek and ILnglish word-finally (SF)

~ Segments occurring in both languages but never word-finally
in Greek (LF)

- Segments not occurring in Greek at all (DF)

(2) Data

Table (i). ___Brrors made in the items tested .

Ttem S LF _DF_

No. Errors Zrrors Errors
1. ass 31 _cab 35 ash 26 |
2 lass 20 save 41 lash 25
3 mass 19 leave 27 mash _;ﬁi_
4. cane 55. sheathe 26 beige 31 |
5. Shane 5T __bays 37 cadge 47
6 can 35 . L appear 44, age wﬁj__
Ta thin 25 __shame 45 _ edge 2§
8. sin 36 ___sing _66 batch 27
Q. kin 32 aids 44 badge 43

Totals 310 365 30i
LEANS 10.33 12.17 10,03

where SF, LF, DF are as defined in (1) above.
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(4)
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A priori axpoctations

(i) Subjects are expected to differ in their perception of
single consonantal segments according to segment position

in the English words tested.

(ii) Most errors are expected in the perception of segments
which are common to both Greek and inglish but which do
not occur word-finally in Greek (LF position) and fewest
errors in the perception of segments occurring word-finally

in both languages (SF position).

At first sight, the latter expectation may appear to contra-

dict, in part, those expressed in 2.1 and 2.2 above (pp. 133,,

and 137, respectively) where more errors were expected with un-

familiar segment positions. However, certain linguistic consider=-

ations justify the present prediction: first, word-finally the

'voiced! wvs. 'voiceless' opposition in Greek obstruents is
lost (i.e. neutralized)s; this implies that the final segment

in the English words cab, save, sheathe, and bays may be heard

as the voiceless [p], [f], [6], and [s], respectively; and
second, word-finally in Greek the only possible nasal segment
is [n]g this suggests that the opposition 'peripheral'! versus
'none-peripheral'! nasal becomes non=functional in this position
in Greek, which in turn means that the final segment in the

English words shame and sing may not be distinguished from [n].

Null hypothesis

- T —

(1) There are no real differences in the subjects' perception
of single consonantal segments which are caused by the un-

familiarity of such segments in word-final position.
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(6)

(7

;. el oo

(ii) Subjects do not find it more difficult to perceive unfamil-

iar segments in one category than in another.

- —————————

(1) Two-way Analysis of Variance.

(ii) Test of the significance of mean differences.

Discussion of the Analysis of Variance

e e S W R R S —

Classification: 30 Rows (Individuals) x 3 Columns (Conditions

SF, LF, DF).

Cf. Table 3a, p

o 257,

Table (ii). Analysis of Variance for judgement of aural per=-
ception of single consonantal segments by 30

Individuals for 3 Conditions

o Sum of liean Probab-
Source of Variation df.s Syuares Squsres F 111ty
Between Conditions 2 80.02 40.01 T.22 P<;O1
Between Individuals 29 802.49
Error (Interaction CxI) 58 321.31 5.54
Total 89 1,

203.82

In view of this highly significant value of FC (cf. Table A,

PPe 287-89) we must reject the null hypothesis and conclude

that unfamiliarity of segments and/or of their position in the

items tested causes real differences in the perception of these

subjects.

Discussion of the significance of mean differences

- ———— T

Table (iii).

% = 5w a Mean difggrences sea atséfniiigiﬁg v
(1) SF = 1033 (2) = (1) = .84  .608  womm- Yos
(2) TF = j2.17 (2) = (3) = 2.14  .608  weee- Yes
(3) DF= 1093 (1) - (3) = .80 .608 No P
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In Table (iii): - The lieans are those in Table (i), p. 141l; and

- N = 30, the number of observations in each

category.
Required d for significance at 5% s 2.000 x .608 = 1.216
Required d for significance at 1% s 2.660 x .608 = 1.617

From inspection of Table (iii) above we may conclude that the
perception of segments common to both Greek and English but ime
possible at the end of Greek words (LF) is significantly more
difficult than the perception of segments which are either per-
missible word-finally in both languages or non-~occurrent in Greek
at all. On the other hand, we see that the mean difference between
the sets SF and DF could have occurred by chance (much) more often
than five times in a hundred; therefore, we retain, at the 5%
level, the null hypothesis and conclude that the observed differ-

ence may be attributed to chance alone.

Conclusion

On the basis of the preceding discussion we may conclude
that the a priori expectations are largely confirmed by statist=
ical evidence, i.e. there are non-chance differences in the sub-
jects! perception of single consonantal segments at the end of
English words, and, for reasons explained in (3), p. 142 , sub-
jects find it more difficult to perceive segments common to both
languages but non-occurrent in Greek word-finally than to per-
ceive segments that either are common to Gresck and Inglish word-
finally or de not occur in Greek at all. However, one prediction
made in (3) above is not supported by the statistical findings:
it does not appear to be more difficult for subjects to perceive
segments totally unfamiliar to them than it is 6 perceive seg-
ments which are common to both languages in word-final position.

This apparent contradiction can be explained if we consider two
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(1)

(2)
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factors: the nature of the segments examined in the DF category,
and also the subjects' previous knowledge of English. The part-
jcular unfamiliar segments tested are [8, 8, Y, B]; from the
point of view of the difficulty they present in their perccption,
these segments happen to rank high among the segments which occur
in Bnglish but not in Greeks consequently, they receive constant
practice in the classroom. And as the subjects in this experiment
were by no means naive in finglish, it is reasonable to accept
that in the course of their learning the foreign language their
attention will have been drawn repeatedly to the pronunciation
problem the sounds in question involve. In other words, the un-
expectedly low mean score in the DF set may be regarded as the
effect of practice: a considerably higher mean may reasonably

be expected in this category with absclute beginners in English.
Regarding this particular prediction, then, it would not seem to
be safe to arrive at any final conclusion before further exper-

imental evidence becomes available.

Comparisons across the categories "Same" - "Different", and

"Initial" -~ "Medial" - "Fingl"

Situation

Comparing thirty subjects' aural perception of single consonant-

al segments in two phonemic dimensions (i.e. "Same" = segments

common to both languages versus "Different" = segments not oc-

curring in Greek) and in three positions (i.e. word~Initial,

word=ledial, and word-Final).

See next page.



- 146 -

Lrreutg-pros ‘squeundes ,queaeIITd. = I ATreutry-pron ‘squowdes ,BWBS, = IF
hﬁﬁmﬂ@mﬂt@noz ‘gquemiFas ,JUOISIITA, = WA A1TeTpew~-pron ‘squemBes ,owsg. = KNS
ATTRT3TUT~pION ‘syuemBes ,3UedIITAw = IA LrreTyTUT~pION ‘sjusmBes ,oweg, = IS
=R E10 78
0b'8 2891 L8'9 oL'p 0b'9 al'b SUVEH
92 94¢ 902 162 102 ¢lz STE30,
¢h  efpeq 0G Sutm ® €9  aByo 2 uts Gt BSY Yz udrs , "9
_
62 o3pe 29 Pem TT® TT  Tres 9¢ un g¢ 4T wel gh  eumm | */
¢ ade 66 Leme OT 1TEM Gz ULy} 9¢ JI9ABE 9 UTBI '9
PAsd a8peo 99 BTSY ¢T auen a¢ uBo aT 03e 9g aUTA g
8T yojeo ah S3USBT 6¢ Lys LS euByg L oyoe L eutsy *h
¢ adtaq rh seyse ¢¢ eweys as auBo G2 JI9PPET 0¢ 3803 °¢
M ' S - SR , X I e
9¢ USBeul oT sIeNE g¢  oyeys 0e SSBT € 1TqqBI jo'sy weap .2
e T ———— i ) T e i P Y e e S e S T R an ~—
92 yse 0 JITBY B T 1TeM ¢ sse lz 3T deam 49 ueq T
SIOII T SIOIIT sIoxXT SIOIIT . SIOLIT SIOLIY *oN
Ia Ha Ia IS WS IS woqT

@mpmmw SWeqT wmﬁEOﬁoHﬁom oy} UT DOAISEqO

SIOLIT

*(T) °TqeL

e3eq " (2)




(3)

(4)

(5)

(6)

- T4Y w

A priori expectations

(i) Subjects are expected to differ in their perception of
single English consonantal segments according to their
familiarity with the segments and/or to the position in

Iinglish words in which these segments are tested.

(ii) Subjects are expected to make most errors in the percep-
tion of unfamiliar segments in unfamiliar positions, and
fewest errors in the percepbion of familiar segments in

familiar positions.

Null hypothesis

(i) Unfamiliarity with the segments tested and/or with their
position in English words does not affect significantly

the subjects! perception of such segments.

(ii) Subjects do not find it significantly more difficult to
perceive unfamiliar segments in unfamiliar positions in
English words than to perceive familiar segments in famil=-

iar positions in such words.

Appropriate statistical tests

—— s - A e W A S

(i) Three-way Analysis of Variance.

(ii) Test of the significance of mean differences.

Discussion of the Analysis of Variance

T O -

Classification: 30 Rows (Individuals) x 2 Blocks ("Same" -
"Different") x 3 Columns (word-Initial, word-

Medial, and word~Final Position).

Cf. Table 4a, p. 259,
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Table (ii). Analysis of Variance for judgement of aural perce-
ption of single consonantal segments by 30 Individ-
uals for 2 phonemic dimensions and 3 positions

oy Sum of Mean Probab-
Source of Variation df.s Squares Sovisres F ility
Between Segments T 18.69 18.69 3.90 E:>.05
Between Positions 2 74.01 37.01 .17 P>.05
Between Individuals 29 1,458.44 50.29
Interaction S x P 2 43574 217.87 45.48 E’(EOl
Interaction S x I 29 205.98 7.10
Interaction P x 1 58 261.33 4.51
Interaction S xPx I 58 27759 4.79

Total 179 2,731475

-, .

From Table (ii) above and Table A, pp. 287-89, we see that:

(a) the obtained value of F_ is smaller than that required for

]
significance at the 5% level (4.00). Therefore, we may retain, at
this level, the null hypothesis and accept that, regardless of seg-
ment position, the familiarity or unfamiliarity of the English seg-
ments tested does not seem to influence the subjects' perception

of such segments in any significant way. However, for the practical
purposes of this investigation and considering the linguistically
based prediction, it s wot wi%_ouf interest that FS Just fails
to be significant at the .05 fewel (reguired F=4.00),

(b) the obtained value of Fp

required for significance at the 5% level (19.00). Therefore, we

is very much smaller than that

may accept, at this level, the null hypothesis of no real differ-
ences and conclude that, regardless of whether the segments tested

are familiar (i.e. common to both languages) or not, the position




s YAG

of these segments has no effect on the perception of the subjects.

The reason why the FP obtained in this test
fails to be significant can be seen in the table of totals (Fig. 1)

and in the graphs of trends (Figs. 2 and 3) below.

Fig. l. Category and Total scores by segment position and
phonemic distinction

Segments Initial Medial Final EEEE&

"Same! 273 207 291 771

"Different" 206 356 267 829

Total 479 563 558 1,600

Fig. 2. Graph of trends by Position total scores (I, M, F)
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Fig. 3. Graph of trends by segment position and phonemic dis-
tinction (SI, SM, SF; DI, DM, DF; and I, M, F )

_  SI+ DI _ Sl + Du _  SF+ DF
where I = —————, = ——— and F=
2 2 2

As we have seen (pp. 134-36, and 138-41, respectively) the
position of the segments tested causes significant differences
in the subjects' perception when the influence of segment posi-
tion is considered separately within each of the categories
"Same" and "Different". However, the trends in the correspond-
ing positions in these two categories are not identical, as
Fige. 3 above shows - 1in fact, they follow opposite directions
when examined in the pairss SI - DI, SM - DM, SF - DFg this
is especially apparent in the sets SM and DM, i.e. in the case
of segments belonging to the categories "Same" and "Different"
and occurring word-medially. So when total scores are considered
(i.e» when "Same" scores and "Different" scores are taken togeth-
er) for each position, the previously observed significant dif-

ferences tend to balance each other out, especially in the case



(7)

o

of the categories I and F, and M and F as shown in Figs.
2 and 3, thus yielding the obtained small value

for FP.

For reasons explained on pp.139-41 , the number (and nature)
of the segments considered for the purposes of the present ana=-
lysis does not exhaust the whole inventory of the segments actu-
ally tested in the experiment but is in effect a random selection
from it. It is, therefore, possible that these results may not
be replicated on repeating the experiment or if another random

selection of items were to be made.

(c) the obtained value of F exceeds by far that reguired

SP
for significance at the 14 level (4.98). Therefore, we may reject,
at this level, the null hypothesis of no real differences and con-
clude that the subjects' perception of single consonantal seg-
ments was significantly affected by familiarity or unfamiliarity

of segments and by the position of such segments in the fnglish

items tested.

Discussion of the significance of mean differences

————— T ——— -

(a) Within "Same"

Table (a) . .

Mean differences Significant
Lesgns (@) -y o Deyond 1%
(1) SI = Q,fo (1) - (2) = R.20 565 —— Yes

6.90 (3) - (2)
Q.70 (3) - (1)

(2) su 2.80 565 — Yes

(3) SF 60 565 Mo —

]
I

pa—
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In Table (a): - the Means are those in Table (i), p. 1463 and

- K = 30, the number of observations in each
category.

Required d for significance at 5% ¢ 2,000 x .565 = 1.130
d

Required for significance at 1% & 2.660 x .565 = 1,503

+wcd€
Inspection of Table (a) above shows thaththe three observed

mean differences are greater than 1.503: these are sl%~ﬁ¥f—
cant beyond the 1% level. Therefore, we reject the null hypoth-
esis and conclude that subjects find it significantly more dif-
ficult to perceive "Same" segments word-finally

initially or word-medially.

(b) Within "Different"

Table (D)

M HMean differences Significant
eans (a) SeT beyond 1%

(1) DI = 687 (2) - (1) = S.00  .565 Yes

(2) DM = 11.87 (2) = (3) = 2.97 565 Yes

(3) DF= 890 (3) - (1) = 2,03 .565 Yes

wheres = the Means are those in Table (i), p. 1463 and

- N = 30, the number of observations in each category.

Required d for significance at 5% 2 2.000 x .565 = 1.130
Required d for significance at 1% : 2.660 x 565 = 1.503

Inspection of Table (b) above shows that the three observed

mean differences are greater than 1.503: they are all signifi~-
cant beyond the 1% level. Therefore, we reject the null hypoth-
esis and conclude that subjects find it significantly more dif=-
ficult to perceive "Different" seguents word-medially than either
word=finally or word-initially, and significantly more difficult

to perceive such segment word-finally than word-initially.
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(c) Across "Same" - "Different"

total total

Ha furtker statistical testing is necessary when considering

I+ i+ F totals in the categories "Saume" and "Different'.

The mean difference of the categories in question Jjust fails

to be significant even at the

+05 1level. This can be seen

from the top line in the Analysis of Variance on p. 148 (where

F=3.90, and t = JFT = 1.975).

(d) Across Initial, ., ; = DMNedial . . Final, . .

Table (d).

: kiean differences Significant

i eans (E) sea at 5%
(1) I =17.98 (2) = (1) = 1.40 2.695 No
(2) = 9.38 (2) = (3) = .08 2.695 No
(3) F=9.30 (3) = (1) = 1.32  2.695 No

c - Too419 _ T 263 7. 298

wheret - T = o4ld—- 7.98, W= §g~§—§-_ 9.38, F = Egﬁz_gz 9.30

Required d ror significance at 5% : 2.000 x 2.695
Required d for significance at 1% : 2.660 x 2,695

(Cf. Pig. 1, pe 149)

N = 60, the number of observations in each category

(30 x 2)

2-32
117

I

From inspection of Table (d) above we see that, when considering

"Same" and "Different" totals in I, M, and F positions, there

does not appear to be any significant difference in the perception

of items belonging to these three categories. This is so because

as scores for medial positions follow opposite directions, therec

cannot be any overall significant trend. (Cf. Fig. 3, p. 150)
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- DI, Sk - DM, SF - DF

Table (e).
mean differences e
M se_ Significant
cene (d) a at 5% Dbeyond 1%

(1) SI = 9.10

. (1) = (2) = 2.23 565  eeecaa Yes
(2) DI = 6.87
(3) SH = 6.90

—_ (4) = (3) = 4.97 565  mmee- Yes
(4) DM = 11.87
(5) SF= 9470

— (5) = (6) = .& 565 No T
(6) DF = 8.90

i

where: =« the lMeans are those in Table

(1), pe 1463 and

- N = 30, the number of observations in each category.

Required a
Required d

for significance at 5% : 2.000 x .565 = 1.130
for significance at 1% : 2.660 x .565 = 1.503

FProm inspection of Table (e) above we sce that two of the three

observed mean differences are greater than

1.503: these are

significant beyond the 1% level. It appears that word-initially

"Same" seguent are significantly harder to perceive than "Differe

ent" segments, but that in word-medial position the subjects

find "Different" segments significantly more difficult to per=

ceive than "Same" segments. For scgments in word-final position,

there is ro significant difference.

3) Conclusion

—————— -

In the light of the preceding discussion we may conclude

that the a priori expectations are confirmed by statistical

evidence: there are non-chance differences in the subjects!



- 155 =

perception of single consonantal segments within English words,
and, with certain exceptions, which may be rather 'idiosyncratic'
to this experiment as explained earlier, subjects are shown to
find it most difficult to perceive unfamiliar seguwents in un=-
familiar positions and least difficult to perceive familiar seg-

ments in familiar positions.
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3. Parts II and III : Perception and Production of consonantal

seg uences

The object of this section is to evaluate statistically the re=-
sults in Parts II and III of the experiment. Specifically, the aim
in the discussion that follows is to establish whether and to what
degree there is communality of subject behaviour in the following
phonological problems all of which involve sequences of consonantal

segments:

(a) When a voiceless stop in an kEnglish [+nasa1]E+stopa ] se-
~voiced
gquence is aurally perceived or vocally produced as voiceds
for example, when x[&@ndounim] is mistaken for the correct
[ @& ntounam].
(b) When a voiceless stop in an English [+nasal][+stop ] Se-
-voiced
quence is heard or spoken as voiced and when, additionally,
the nasal segment is deleted before the stops for example,

when «x[&downsm] is mistaken for the correct [ @ntownim].

(c) When the nasal segment preceding a voiced stop in an BEnglish

[+nasal] +stop sequence is deleted; for example, when
+voiced

x[ @besads] is mistaken for the correct [ zembad sade].

(d) When a voiceless sibilant preceding a voiced consonant in

an English +anterior||+consonantal sequence is heard or
+strident ||+voiced
~voiced

pronounced as voiced; for example, when x[zmél] is mistaken

for the correct [smél].

(3)

Where feasible, all of these problems are considered sepa~
rately within Perception (Part II) and within Production (Part III);
and each of them is considered inside as well as across morphemes.
In all of the above four instances principled predictions (i.e. pre-

dictions based on the linguistic analysis in Part One of this thesis)

cah be, and are, made.
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However, in a number of other cases, no such predictions are
possible, a fact which is stated where relevant. This is, for ex-

ample, the case when examining

(e) judgement reliability in Part III.

(f) the possible influence of conventional orthography on subject
performance; for example, whether and how far the spelling

in bomb, sing, etc., misleads the learner.

(g) the degree of relationship of subject performance in the
totality of the linguistic problems tested in Perception
(Part II) and those tested in Production (Part III).

(h) the potential tendency of subjects to correspond in their
behaviour in the various types of problems examineds; that is,
whether subjects who make a certain amount of error in one
problem tend to make a comparable amount of error in another
problem; for example, when mistaking x[e@éndownim] for the
correct [aéntounsm], on the one hand, and x[bdmp®] for

the correct [bdmp], on the other.

To find whether two sets of scores (i.e. two separate perform-
ances on two different types of tests) correspond with each other,
the relevant data are correlated. The PBARSON formula below (for es-
tablishing ‘product moment correlation co-efficients') is used in all"
correlations:

]
T = 2'xy (Formula 1I)

Jzd) 2 1y?)

wheres

r = the correlation co~efficient desired,
X, ¥y = the two sets of scores being correlated, and
L' = the corrected sum Of soese
The significance of the r =so obtained is then compared with the
r.s required for significance at the levels chosen: in all the cor-

relations that follow (where the dfes = N = 2 = 30 =~ 2 = 28) the 1

= required for significance at the .05 level is .361 , and
- required for significance at the .0l level is ,463
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To find whether the subjects find one test (i.e. one phonolog-
ical problem) significantly more difficult than another, the mean
scores that the two tests received are examined: the t-test for sig-
nificance of the difference between means is applied to determine
whether or not the observed difference in two means could have oc=-

curred by chance alone. The following formula for small samples is

used=(4)
B K. (Formula 1II)
2 2
(E'a. + Z'b )( 1 + 1 )
Na + Nb - 2 Na Nb
where:
@, b = the two mean scores being compared
L' = the corrected sum of .....
Na, Nb = the number of observations in tests a and Db, resp.
Na+Nb =2 = degrees of freedom.

3.1 Comparisons within Perception (Part II, Sections I-11)

3¢lel Situation
Comparing thirty subjects' aural perception of underlying

Bnglish [+nasal]{+obstruent] sequences after such sequences
+stop

have been processed by one or both of the following Greek rules:

(i) 'Progressive voice-assimilation of post-nasal stops'

(Cfe pe 77)

(ii) 'Pre-stop nasal deletion! (Cfe p. 91)

(1) Types of problems considered

a. listaking x[dndownim] for the proper pronunciation [dntownim]s.
One Greek rule operates assigning [+voiced] to the stop

following the nasal segment. (Cf. p. 76=8)

b. listaking «[ aédounim] for the proper pronunciation [ & ntownim].
Two Greek rules operate, one assigning [+voiced] to the
stop following the nasal, the other deleting the nasal
segment. (Cf. pp. T76-78, £9-91, respectively)
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c. Mistaking x[aebaésede] for the proper pronunciation
[embadseda].
One Greek rule operates deleting the nasal before the
voiced stop. (Cf. pe 91)

(2) Data

The relevant data appear in Appendix B, Tables 5-5a; ppe 260=61.

(3) A priori expectations

e e -

(i) The more closely related the segment sequences being tested
or the rules that operate on these sequences, the greater
the degree of correspondence of subject performance in
them. Thus, subjects are expected to agree most in their
perception of items like %[ 28ndowniam] and x[ @dounim]

(as these are derived from identical underlying sequences
and one of the rules that process them is common to both),
and least in their perception of items like *{eédoanim]
and x[ aebaseds] (since these are derived from non-
identical sequences although, again, they share one of

the rules they undergo).

(ii) The greater the number of Greek rules to which a sequence
is submitted, the less difficult this sequence to perceive.
Thus, *[aédouném], which is two rules away from the proper
English pronunciation, is more distorted and consequently
more easily detected as incorrect than either %[ andounim]
or x[z=baseds] each of which has been submitted to one

Greek rule.

(4) WNull hypothesis

o —— -

(i) There is no non=chance correspondence in the subjects' per-

ception of the consonantal sequences under examination.



(ii) There is no real difference between the mean scores in each

of the three categories.

(5) Appropriate statistical tests

- S

(i) Correlation of individual subject scores on each of the

problems tested.

(ii) Test of significance of the difference between means (t-test).

(6) Discussion of the Correlation

By applying the Pearson formula (I cf. p. 157) to the data
presented in Appendix B (Table 5a, pe 261) we get the following

table of correlation co=-efficients:

(5)

Table (i). Correlation co-efficients between the categories
a;, b, ¢, I

a b (3 I
a o 2731 . 435 .859
b - 2224 » 829
[} - .813
T -

From the correlation co-efficients presented in tabulated

form in Table (i) above it appears that:

(i) the value of the obtained T, far exceeds that required

b
for significance at the .01 level (.463). Therefore, we re-
ject, at this level, the null hypothesis of no non-chance

agreement, and conclude that there is a clear tendency for

those subjects who misjudge *[zéndouném] as correct also

to misjudge [ aedownim] as correct.
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(ii) the value of r_, is smaller than that required for signif-
icance at the .01 level (.463) but greater than that neces-
sary for significance at the .05 level (.361). We may, then,
reject the null hypothesis at the .05 level and conclude that
in more than 95% (in fact, in more than 98%) of the cases
those subjects who misjudge *[aéndounim] as correct appear

also to misjudge x[ebadsedsa] as correct.

(iii) the value of r,, is smaller that that necessary for sig-
nificance at the .05 level (.361). We may reasonably retain
the null hypothesis and conclude that the subjects do not
appear to perceive words like *[édounim] and *[eebaé'seds]
in significantly equivalent ways. This may be so because al-
though the underlying sequences may be similar (though not
identical), the segmental environment in which these se-
quences occur differs in each category (cf. Table 5, p.260 );
and also, and perhaps more importantly, because items like
%[ @dounam]| have been submitted to two Greek rules whereas

words like x[e@baéseds] have been processed only by one

Gresk rule. (Cf. (1) above)

(iv) the wvalues of the three part - whole correlation co~-efficients

T sy T S far exceed that which is required for sig-

aT bT cT

nificance at the .0l level (.463). This would normally be
taken as an indication that the inclusion of each one of
these subtests (i.e. a, b, and ¢) in the battery along

(6)

with the other itwo subtests is justified. However, as
part - whole correlations are almost invariably expected to
be (highly) significant, interest in them is only academic.

Hence, such correlations will not be discussed hereafter -

although the relevant co-efficients will be given in the tables.
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(7) Discussion of the significance of mean differences (t-test)

Aprlication of the t-test of significance of the differences
between the relevant means in Table (ii) below will show whether
the subjects find items in one subtest significantly more dif-

ficult to perceive than items in another test.

Table (ii). Brror-types by mean scores for 30 subjects in
the perception of consonantal sequences
o No. of Ho. of No. of §
Brrur=lype errors items subjects MEAN E &
c 557 8 30 18.57 1,341
8 534 8 30 17.80 719
ek
b 302 8 30 10.07 756

2
where ¥ 'x~ 1is the corrected sum of sqares of Xx scores

(i,es x represents a, or b

-—

or ¢)

By substituting the appropriate numerical values in the forme

ula (II) for 1t we get

17.80 -« 10.07 7.73
t = m— = = 5.928

) (2= +
30430 = 2 30 30

By computing the values of tcb(?) and tca in the same

way we arrive at the Table below:

Table (iii)

Value of t df.s Probability
t,p, = 5:928 58 P & .01
oy = 54463 58 P .01
t,, = +499 58 P .05




(8)

.
From Table (iii) above and Table B, p.290 , we see that:

(i) with df.s = 58, the obtained values of t., and t,, lie
far beyond that required for significance at the .0l level
(2. 6€0), Therefore, we reject, at this level, the null
hypothesis of no true differences in the relevant means,
and conclude that the higher means in the categories a
and ¢ indicate that subjects make significantly more er=-
rors in the perception of knglish consonantal seguences
which have been processed by one Greek rule (as in cate-

gories a and g) than they make when perceiving such se-

quences processed by two Greek rules (as in category b)e.

(ii) with df.s = $8, the obtained value of t,, 1S much smaller
than that necessary for significance at the .05 level
(2.000). Therefore, we retain the null hypothesis and con-
clude that there is no non-chance difference in the amount
of error the subjects make in their perception of items
belonging to the categories a and ¢ 2 such a difference
could have occurred by chance alone more than five times
(in fact, far more than ten times) in a hundred. This sug-
gests that so long as the underlying English [+nasal][+stop]
sequences have been processed by one Greek rule, it is im=-
material to the subjects' aural perception whether the rel-

evant rule is the same or not. (Cf. (1) above. )

Conclusion
In the light of the preceding discussion, we may conclude

that both the a priori expectations are confirmed: (i) closely rel-

ated sequences processed by one Greek rule are more similarly per-

ceived than when either the sequences involved or the number of

rules that process them differs; and (ii) sequences operated upon
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by one Greek rule are more difficult for the subjects to judge
as incorrect than are sequences that have undergone two Greek

rules (i.e. a greater amount of distortion).

301.2 Situation
Comparing thirty subjects' aural perception of underlying
English |+anterior||+consonantal sequences within and across
+strident || +tvoiced
~voiced
morphemes ‘affer such sequences have been processed by the CGreek

'hegressive voice-assimilation of pre-consonantal sibilants'

rule. (Cf. p. 59) -
(8)

(1) Types of problems considered

e -

as. Word-initially

Mistaking x[zm8l] for the proper pronunciation [smdl].

One Greek rule operates that assigns [+voiced] to the
sibilant before a nasal, a liquid, or a (voiced) glide.
(Cfs p. 61)

b« Across morphemes (between prefix and base)

Mistaking x[dizgrésés] for the proper pronunciation [disgréis].

One Greek rule operates that assigns [+voiced] to the prefix-
final sibilant before any morpheme with an initial voiced

consonante.

c. Across morphemes (between this and a noun or noun-modifier)

listaking x[bizdrigk] for the proper pronunciation [8isdrink].

One Greek rule operates that assigns [+voiced] to the
sibilant in /04s/ before any noun or noun-modifier that

has an initial voiced consonant or glide.

(2) Data

The relevant data appear in Appendix B, Tables 6-6a, pp. 262-63.
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(4)

(5)

(6)

- 163 -

A priori expectations

——— ———

(i) As the segment sequences involved in each sub-test are es-
sentially of the same type and as they are all processed by
the same general rule, individual subjects may be expected
to aurally perceive words like x[zmél], x[dszgréis], and

x[bizdrigk] in corresponding ways.

(ii) There is no principled expectation as to which category

should receive a greater amount of error.

Null hypothesis

———————— -

(i) There is no non-chance agreement in the subjects' perception

of the consonantal sequences under consideration.

(ii) There is no real difference between the mean scores in each

of the three sub=tests.

—— e T e - ——

(1) Correlation of individual subject scores on each of the

problems tested.

(ii) Test of the significance of mean differences (t-test)

Discussion of the Correlations

By applying the Pearson formula (I) to the data presented
in Appendix B, Table ba, we get the following Table of correl-

ation co-efficients:

Table (i). Correlation co-efficients obtaining between the
categories a, b, ¢, and T
g 2 e L
a i . 382 -518 I595
:_b_ - I894 .961
c - +949
I “
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In Table (i), the categories a, b, and ¢ indicate error-types
L

as defined in (1) above; and is the total & + b + c.

From inspection of the correlation co-efficients presented

in tabulated form in Table (i) above, ——————————————

it appears thats

(i) the value of r is greater than that necessary for sig-

ab

nificance at the .05 level (.361). Therefore, we may reject,
at this level, the null hypothesis of no non-chance agreement in
subject perception and conclude that there is a tendency for sube

jects who misjudge x[zmdl] as correct also to misjudge

%[dézgréas] as correct.

(ii) the value of r,, ©%ceeds by far that required for sig-
nificance at the .0l level (.463). Therefore, it seems rea-
sonable to reject, at this level, the null hypothesis of no true
agreement and to conclude that there is a clear tendency for
those subjects who misjudge x[zm8l] as correct also to mis=-

judge x[d%zdrdnk] as correct.

(iii) the value of r is very much greater than that required

be
for significance at the .01 level (.463). Therefore, we

reject, at this level, the null hypothesis of no real agreement

and conclude that there appears to be an obvious tendency for

those subjects who misjudge x[dizgréis] as correct also to

misjudge x[Oszdrink] as correct.

Application of the t-test of significance of the differences
between the relevant means in Table {ii) below will show whether
the subjects find items in one sub-test significantly more dif-

ficult to perceive than items in another sub-test.
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Table {ii)e Brror-types by mean scores for 30 subjects in
the perception of consonantal sequences
rrotype  Mor ot Mo of Mool ymp  gu? |
b 389 4* 30 12.97 211
c 356 4 30 11.87 231
a 83 - 30 2.77 125

where E”xe is the corrected sum of squares of X scores

(ises x represents a, or b, or ¢).
By substituting the appropriate numerical values in the

formula (II) for t we gets

11,87 = 2.77 9,10
T — = = 14.197
ca \](231 T 125 . 641

1 1
S+30-22(35* 30!
By computing the values of tba(9) and tbc in the sane
way we arrive at the table below:

Table (iii).

Value of 1 dfes Probability
tg = 164372 58 P & .01
to, = 14197 58 P < .01
tpe = 12338 58 P> .05

From Table (iii) above and Table B, p. 290, we see that:
(i) the obtained value of t,, 1lies well beyond that required
for significance at the ,0l level (2.660). Therefore, we
reject, at this level, the null hypothesis of no non-chance dif-
ference in means, and conclude that subjects find it significant-

ly more difficult to perceive sibilant + voiced consonant

sequences when these sequences contain a morpheme boundary. In

other words, the higher mean score in ¢ can be attributed to

% For the purposes of the if-test, only the first four items in
column b , p. 262, are considered.
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the presence of a morpheme boundary within the sequences exam=-

ined in this category.

(ii) as can be readily seen from the Table of t wvalues just
given, a parallel observation can be made concerning items

in the categories b and a . tba is QQSG highly sig-

nificant ; which means that the null hypothesis may

be rejected and the conclusion reached that the higher mean score

in the b set can be attributed to the presence of a morpheme

boundary within the sequences sibilant + voiced consonant under

ceonsideration.

(iii) with df.s = 58, the obtained value of t,, 1is smaller

than that required for significance at the .05 level (2.000).
Therefore, we retain the null hypothesis, at this level, and con-
clude that subjects do not find items in b significantly more
difficult to perceive than items in category ¢ : the observed
difference could have occurred by chance alone more often than
five times (actually, more often than ten times) in a hundred.
This suggests that so long as the sequences in question contain
a morpheme boundary, it is immaterial whether this boundary oc-

curs after one of the prefixes mis- or dis- and before a

base, or between the demonstrative this and a base.

The following points should be noted:

First, the relevant (Greek) ‘voicing' rule seems to apply
more consistently to words like /disgreis/ and /6isdrigk/, and
less to words like /smél/. This is reflected in the scores a-
gainst each iftem in each of the three groupingss; it is also ap-

parent from inspection of the three group means.

Second, in across-morpheme cases, the bonds holding between
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prefix + base (as in /disgreis/) seem to be slightly stronger

than those between this + noun (as in /disdrink/). This again

is seen from the relevant scores and means. This 'loosening'! of
gssociation in /bésdrigkf as against /disgreés/ may be due to the
different amount of stress that the two forms receive -~ there

is a stronger stress on /6&5/ than there is an /dis/.

Third, inside morphemes,; words with an underlying /sl/ or /[sw/
sequence contribute little towards a high mean score in category

a = l.e. they are easily detected as incorrect.

Fourth, the categories a and ¢ contain only four items
each, which may be too small a number on which to base any wvalid

judgements further experimentation is probably desirable.

(8) Conclusion

On the basis of the preceding discussion we may conclude that
(i) there is a higher degree of correspondence in the perception

of two sibilant + yoiced consonant sequences both of which extend

over morphemes than when one of them contains a morpheme bound-
ary while the other occurs intra-merphemicallys; and

(ii) sibilant + voiced consonant sequences crossing morpheme

boundaries are more significantly difficult for the subjects to
perceive correctly than when these sequences occur inside a

morpheme -~ in particular, morpheme-initially.

3.1.3 Situation
Comparing thirty subjects' aural perception of underlying English

[+nasal][+stop] and [+anterior][+consonantal] sequences as
+strident || +voiced
-voiced

well as their perception of items with an epenthesised [?]
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word=finally after a consonant,; after these underlying structures
have been processed by the relevant Greek rules. (Cf. pp. 77,

91, 59, and 96, respectively.)

e — e S S e s ———

a. listaking x[&ndownim] for the proper pronunciation

[ @ntoanim].

One Greek rule operates that assigns [+voiced]| to the

stop following a nasal.

b. Mistaking *[aédounim] for the proper pronunciation

[ @ntoansm].

Two Greek rules operate, one that assigns [+voiced] to
the stop following the underlying nasal, and another that

deletes the nasal segment.

c. Mistaking x[@baseds] for the proper pronunciation

[=mbésede].

One Greek rule operates that deletes the nasal before

the (voiced) stop.
d. Mistaking x[zmél] for the proper pronunciation [smd1].

One Greek rule operates that assigns [+voiced] to the

sibilant that precedes a voiced consonant.
e. Mistaking x[bdmp®] for the proper pronunciation [bdmp].

One phonetic Greek rule operates that adds [®] word-

finally after a consonant.

Data

The relevant data appear in Appendix B, Tables 7=Ta, DPe 264=66.

A priori expectations

- e

(i) The more closely related the consonantal sequences being
tested or the rules that operate on such sequences or both,

the greater the degree of correspondence of subject perform=-

ance in them. Thuss
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x[ dondounim], x[aédounim], and [ ®@badsede] all involve

an underlying nasal + stop sequence and are all processed

by identical or related Greek rules, so subjects are ex-
pected to perceive words with such mispronounced sequences

in equivalent ways.
%[ #dounim] and «x[e=badseds] involve an underlying nasalt
+ stop sequence and a nasal-deletion Greek rulej *[zmél]

has an underlying_/s/ + voiced consonant sequence and is

processed by a Greek rule that 'voices' this /s/. As both
the underlying sequences and the Greek rules that process
them are different in the two instances, subjects are not
expected to aurally perceive words with such mispronounced

sequences in corresponding ways.

%[ @ndounim], x[aédownim], and x[eebaesesds], on the one
hand, and x[b{mp®], on the other, both involve an under-

lying nasal + stop_sequence,(lo) but the sequence in

*[bAmp®] is processed by a rule ('Epenthesis') to which
the former sequences are not submitted. So subjects are not
expected to behave aurally in corresponding ways in the

two cases.

in *[zmél] and *[bﬁmpa] both the relevant underlying se-
quences and the Greek rules that they undergo are differ-
ent; so0 equivalence in subject behaviour in the two pro-

nunciation problems is not expected.

The items in sub-test b (e.g. %[&@ndounsm]) have been pro-
cessed by two Greek rules unlike items in the other sub-
tests which have been submitted to one Greek rule. Subjects

are, therefore, expected to detect mispronunciations in
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sub-test b more easily (and thus to make fewer mistakes)
than in any of the remaining four categories. With regard
to the sub-tests a, ¢, d, and e, there is no principled
prediction as to which one of them should receive a grcater

amount of error.

Null hypothesis

(i) There is no non-chance agreement in the subjects' percep-

tion of the sequences under examination.

(ii) There is no real difference between the mean scores in each

of the five sub-tests.

Appropriate statistical tests

(i) Correlation of individual subject scores on each of the

problems tested.

(ii) Test of the significance of mcan differences (t-test).

Dlscu3310n of the Correlations

By applying the Pearson formula (I) to the data presented
in Appendix B, Table 7a, we get the gollowing table of correl-

ation co-efficientss

Table (i). Correlation co-efficients obtaining between the
L categories a , b, ¢, d, e, and T

a b e d e I

a . .770 . 609 . 400 416 .856
b . 458 +203 -422 549

e - s 0 3
i e BL
‘?_ Il S . : A — . ; .433

. Ao e __.n_;
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In Table (i), the categories a, b, ¢, d, and e indicate
error-types as defined in (1) above, and T 1is the total

Gt Dt &+ Bt G

From inspection of the correlation co-efficients in Table (i)

above, mmimnisninthhnREEpNNNAgENy it appears thats

(i) the value of Tob is far greater than that required for
significance at the .01 level (.463). Therefore, we reject,
at this lével, the null hypothesis of no non-chance agreement in
the subjects' perception of the sequences in question, and con-
clude that there is an obvious tendency for those subjects who

misjudge items like *[aéndounim] as correct also to misjudge

items like «x[afdownim] as correct.

(ii) the value of r_ , 1s greater than that necessary for sig-
nificance at the .01 level (.463). Therefore, we may reject,
at this level, the null hypothesis of no true agreement, and con-
clude that there is a clear tendency for those subjects who mis=
judge items like *[aéndoan&m] as correct also to misjudge items

like x[@babsads]| as correct.

(1ii) the value of Tho is greater than that necessary for sig-
nificance at the .05 level (.361) (In fact, this value just
fails to be significant at the .0l level: required r = .463).
Therefore, we may reject, at the .05 level, the null hypothesis,
and conclude that there is somc tendency for subject mishearings
in the sub-tests b and ¢ +to go together; that is, that there

is a tendency for subjects who misjudge items like *[aédounim]

as correct also to misjudge items like x[eebaésade] as correct.

(iv) +the value of T4 is greater than that required for sig-

nificance at the .05 level (.361). Therefore, we may recject,
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at this level, the null hypothesis of no real agreement, and
conclude that there is a (small) tendency for those subjects who
misjudge items like x[ @endounim]| as correct also to misjudge
items like x[zm8l] as correct. This small tendency may be ac-
cidental or it may be attributed, in part, to the fact that al-
though the underlying sequences involved in the two cases are
differenty; the Gresk rules that process them have some similar=
itys they are both 'voicing' rules of some sort: in *[eéndoan&m}
- the underlying /t/ was voiced because of the preceding nasal,
and in x%[zmdl] the underlying /s/ was voiced because of the

presence of the immediately following voiced consonant.

(v) the value of rae exceeds that necessary for significance
at the .05 level (+361). Therefore, we may reject, at this

level, the null hypothesis, and conclude that there appears to be

some small tendency for subjects who misjudge words like

%[ ®ndounim] as correct also to misjudge words like x[bdmp@®]

as correct. Again, the observed small amount of correspondence

in the subjects' perception may be coincidental or it may be

partly attributed to the fact that both x[endounsm] and %[ bimp?]

relevant sequences are not processed by the same Greek rule in

the two cases.

(vi) the value of Tra is much smaller than that required for
significance at the .05 level («361). Therefore, we retain

the null hypothesis and conclude that there seems to be no sig-

nificant correspondence in the aural perception of words like

%[ & doun#m] and of words like x[zmdl]: the observed agreement

in the subjects' perception of such sequences could have occurred

by chance alone more often than five times in a hundred. Presum-
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ably, this is so because both the underlying sequences in the
two sub=-tests and the relevant rules are different. Wotice that

words like x[a8downim] have already undergone two Greek rules.

(vii) the value of r is greater than that required for sig-

be
nificance at the .05 level (+361). Therefore, we reject,

at this level, the null hypothesis and conclude that there is

gome tendency for subjects who misjudge *[Eédounim] as correct

also to misjudge items like x[bimp®] as correct. As in case (v)

above, this may be accidental or due to the fact that in both in-

stances there is an underlying nasal + voiceless stop sequence.

(viii) the values of Tod and r,, are far smaller than that re-
quired for significance at the .05 level («361)z the co-_
efficients obtained are hardly significantly different from zero.
Therefore, we retain the null hypothesis and conclude that there
is no correspondence at all between the subjects' perception of
words like x[ebaesede] and of words like ecither x[zmél or

#[bAmp®]. Notice that the negative co-efficient r_ = =,031 is

toc near zero to be of any significance.

(ix) the value of rde lies below that required for signific-
ance at the .05 level (.361). 'herefore, it seems to be

reasonable to retain the null hypothesis, at this level, and con=

clude that there is not a tendency for subjects who wmisjudge words

like x[2zmél] as correct also to misjudge words like x[b{mp?®]

as corrects the observed relationship of subject performance

could have occurred slightly more often than five times in a hun-

dred by chance. The little tendency of the subjects' scores to go

together in these two sub-tests must be accidental as there is no

similarity in either the underlying sequences or the rules that

process these sequences.
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Application of the 1-test of significance of the differ-
ences between the relevant means in Table (ii) below will show
whether the subjects find items in one sub-test significantly

more difficult to perceive than items in another sub-test.

Table (ii). Error-types by mean scores for 30 subjects in
the perception of consonantal seguences .
. - No. of No. Of Noo Of ?l 2
Error<type errors items subjects Bl & X
*
d 792 8 30 26.40 761
¥ = 1
[ 557 8 30 18.57 1,341
- *
e 547 8 30 18.23 751
¥
a 534 8 30 17.80 719
*
b 302 8 30 10.07 756

2 .
where Z Ix is the corrected sum of squares of x scores
(i.es x represents a, or b, or ¢, or d, or e)

By substituting the appropriate numerical values in the

formula for % we get:

17.80 = 10.07 _ 1«73

 \i7110 % 756y, 1. 1
\1(30+3o—2 ) (=5 + —55)

tab

By computing the values of t for the remaining pairs of

means in the same way we arrive at the table below:

Table (iii)e

Value of 11;_- df.s Probabilitym__
t = 5.946 58 P = .01
b = 2499 58 P > .05
ty, = 64575 58 P =Z.,01
to, = 2331 58 P> .05
= 54463 58 p < .01
tyq, = 124334 58 P < .01
t, = 6.187 58 P « .01
o = 5.026 58 P < .01
b= 2319 58 P >>.05
tyo = 64180 58 P =7 .01

% For the purposes of the t-test, Table 7i, p. 264a, is valid.
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From Table (iii) above and Table B, p. 290, we see that:
(i)  the values of t for the significance of the differences be=-

tween the means in the category b and in each of the re-
maining four categories are significant well beyond the .0l level.
Therefore, we reject the null hypothesis of no non-chance differ-
ences between the relevant means, and conclude that items in the cat-
egory b (such as **{zédpuném]) are easier to perceive than items in
any of the categories a, ¢, d, e (such as %[ @@ ndounam], *[eebaéssde],
%[ zmd1], »[b&wp®], resp.). That is, items thet have been submitted to
two Greek rules are more distorted and thus easily recognizable as ine

correct than items which have been processed by only one Greek rule.

(ii) the obtazined values of 1 show that the mean differences, in
pairs, between category d and each of a, ¢, and e are sig-
nificant well beyond the .01 levels Therefore, the null hypothesis
is rejected and the alternative hypothesis accepted that subjects
find it more difficult to perceive itews in category 4 (such as
x[dézgréss]) than items in any of the other three categories (such
as *_[afendoun-}'_m], x[aebadsede], or %[bAmp®], respectively). This is
an euwpirical fact for which there is no principled explanation.
(iii) the obtained values of t show that the mean differences, in
pairs, between the categories a, ¢, and e are not signific-
ant even at the .05 level. Therefore, we retain the null hypothesis
and conclude that the observed differences in the categories in ques-
tion do not indicate that items in any one of them are more difficult
to perceive than items in any other of these categories: such mean
differences could have occurred by chance alone more frequently than

five times in a hundred.

At this juncture, it should be noted that these conclusions

can be reached by mere inspection of Table (ii) on the previous page.
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Conclusion

—— —— -

From the preceding discussion it may be concluded that:
(i) the closer the relationship between the consonantal sequences
that are tested or between the rules that operate on such se-
quences, the greater the degree of correspondence of subject be-
haviour in thems and
(i1) those of the items tested which depart from the normal
English pronunciation by two Greek rules are less frequently
mistaken for English than items in which proper lnglish pronun-

ciation is violated by the operation on them of one Greek rule.

3.1s4 Situation

(1)

Comparing thirty subjects! aural perception of English items
containing consonantal sequences processed by Greek rules with
that of items that contain consonantal sequences not so pro-

cessed.

All types of consonantal sequences examined in this thesis are

included in this comparison.

- S S - -

a. listaking correctly pronounced English words for Greek; for

example, English [ eéntownim] regarded as mispronounced.

None of the words in this group has been submitted to

any Greek rules.

b. Mistaking incorrectly pronounced words for English; for ex-
ample, *[aéndouném], #[zmél], etc. misjudged as proper
English preonunciations,.

All of the items in this category have undergone some pho=-
nological processing by one or more Greek rules.
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Data

——

The relevant data appear in Appendix B, Tables 8-8a, pp. 267=69.

A pri orl expectations

(i) There is no principled prediction as to the degree of equiv-
alence that subjects exhibit in the perception of items in

the two categories above.

(ii) A greater amount of error may be expected in the perception
of words processed by Greek rules than in the perception of

words not so processed.

Null hypothesis

(i) There is no non=-chance agreement in the subjects' percep-

tion of the two categories of items under examination.

(ii) There is no real difference between the means of the two

sub-tests.

(i) Correlation of individual subject scores on each of the

(sets of) problems tested.

(ii) Test of the significance of mean differences (t-test).

Discussion of the Correlation

By applying the Pearson formula (I) to the data presented
in Appendix B, Table 8a, we get the following correlation co=
efficient: Tt ™ +650
which, with df.s = 28, far exceeds the value of r required for
significance at the .01 level (4463). Therefore, we reject, at
this level, the null hypothesis or no real agreement, and conclude

that there appears to be a very clear tendency for those subjects
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who misjudge correctly pronounced English words (like [z ntownim])
for Grsek also to misjudge incorrectly pronounced words (such as

%[ ®endownzm]) for English.

- A S

Mere inspection of the raw scores below shows that items in
category b receive far more errors than items in category a.

Error-types by mean scores for 30 subjects in the
perception of consonantal sequences

No. of No. of No. of : 1.2

Error-type errors items subjects MEAN L'x
b 3,607 53(12)% 120.23 18,513
& 1,462 5312 30 48.73 11,534

-
where X'x is the corrected sum of squares of x scores
(ises x represents a and D).

Indeed, by substituting the appropriate numerical values in

the formula (II) for t we get:

120t23 ""48.?3 - Tll50

ba - 5.891
18,513 + 11,534
J(3o T =5 (5t 39

= 12.137

From Table B, p. 290, we see that, with df.s = 58, this value
of t 4is significant well beyond the .0l level (2.660). Therefore,
we reject the null hypothesis of no non-chance difference, and cone-

clude that processing of English items by Greek rules mzkes such
items harder to perceive than when no Greek rules are involved.

In fact, the very large difference in the lieans makes the t-test

almost superfluous.

COHClUSlOD

In the light of the preceding discussion we may conclude that
(i) there appears to be a close relationship between the ways in
which subjects perceive English words processed according to the
rules of English grammar and 'English' words processed by the rules
of the Greck phonological system; and (ii) the subjects' perception
of knglish items rendered according to Greek rules is significantly
more difficult than the perception of such items when the latter

have not been passed through any rules of Greek phonology.

% See note on p. 2¢68.
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Comparisons within Production (Part III, Sections I - III)

Situation

Comparing thr three Judges' assessment of the thirc¢y subjects'

performance in the vocal production of underlyi.g [+nasal][+stop]

and [+anterior F+consonantal] Bnglish seque.ces within and
+strident || +voiced

=-yoiced

across morphemes.

Data

—— -

The relevant data appear in Appendix B, Tables Qa=~lla, pp. 272=77.

A priori expectations

. ——— - -1 -

Owing to the fact that the three judges were given a long prac=
tice session in judging samples of the subjects' vocal perform~
ance before actually marking responses, these judges are expected

to have assessed subject vocal production in eguivalent wayse.

Null hypothesis

There is nc non-chance agreement in these judges' assessment of
the subjects! vocal production of the English underlying con= -

sonantal sequences in the words or sentences tested.

Appropriate statistical test

Correlation of the three judges' assessment of the subjects!
vocal performance in the totality of the problems tested, sepa~

rately in each of the three Sections of Part III of the experiment.

By applying the Pearson formula (I) to the data presented in
Appendix B, Tables 9a-~lla, we get the following three tables,

one for each of the three Sections under examinations:
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Table (a) Inter-Judge correlation in Part III, Section I

A B A .
A - - 969 982 .99
" = 919 9%
° e - +995
x "

wheres

A = Judge A's assessment of 30 subjects' performance on
the totality of the phonological problems examined
in Section I.

B = Judge B's assessment of 30 subjects' performance on
the totality of the phonological problems examinedin
Section I.

C = Judge C's assessment of 30 subjects' performance on
the totality of the phonological problems examined
in Section I.

T = the grand total of the three judges' assessments.

Table (b) Inter-Judge correlation in Part III, Section II

A B c o
- _ -922 .942 .978
a = s34 <972
C ... .978
N

where A, B, C are as for Table (a) above for the phonologic=
al problem (/s/[+voiced consonant] sequences) examined
in Section II, and T stands for the three jusdges'
pooled assessment in Section II.

Table (c) _Inter-Judge correlation in Part III, Section III

A B c 0y
s Co S5 a8 -954
- 893 « 959

S - +964 |
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In Table (c), A, B, C are as for Table (a) above for the
phonological problem (/s/[+voiced consonant]
sequences) examined in Section III, and T
stands for the three judges' pooled assessment
in Section III.

By merely inspecting the co-efficients just presented in
the three tables we readily see that, with df.s = 28, the ob=-
tained values of r exceed by far that required for signifi-
cance at the .0l level (.463). Therefore, we reject the null
hypothesis of no non-chance agreement in the assessment of these
subjects' vocal performance in English, and conclude that the
observed (near perfect) correspondence of judgement of the sub-

jects' vocal behaviour in each of the three Sections considercd

cannot be coincidental but must be the effect of practice.

(6) Conclusion

On the basis of the preceding discussion we may conclude
that the three judges assessed the subjects' vocal production
of the sequences tested within and across morphemes in highly

corresponding ways - which established judgement reliahility.

3.3 Comparisons across Aural Perception and Vocal Production

3- 301 Si‘tuation
Comparing thirty subjects' aural perception and vocal pro=-

duction of English underlying [+nasa1}[+st0p] sSequences.

ITtems presenting orthographical complications (e.g. words

lise bomb, sing, etc.) are excluded from the comparison.(ls)

(1) Types of problems considered

—— -

a. From aural perception: mishearing incorrectly pronounced

words containing a nasal + stop sequence as English.




(2)

(3)

(4)

(5)

For example, mistaking *[eéndouném] for the proper fnglish

pronunciation.

b. From vocal production: mispronouncing English words which

have an underlying nasal + stop sequence.

For example, saying x[bAmbe] instead of the correct [bimpa].

Data

The relevant data appear in Appendix B, Tables 12-12a, pp. 278-80,

A priori expectations

There is no principled prediction as to either
(i) whether there should be any significant correspondence of
subject behaviour in the perception and the production of

the sequences in questiong or

(ii) whether the perception of the sequences being tested should
prove easier or more difficult than the production of these

sequences.

Null hypothesis

(i) There is no non-chance correspondence in the subjects'
perception and production of underlying English nasal + stop

sequences.

(ii) There is no real difference in the difficulty with which

the subjects perceive and produce nasal + stop underlying

English sequences.

ADDroprlate statistical tests

- g A " T

(i) Correlation of individual total scores in perception (Part II)

and in production (Part III, Section I).

(ii) Test of the significance of the difference between the rel=

evant total means in perception and production (jftest).
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Discussion of the Correlation

B o S S S S - -

By applying the Pearson formula (I) to the data presented in
Appendix B, Table 1l2a, we get the following correlation co-efficient:
T, = 2321 , which, with df.s = 28, is smaller than the value of r
required for significance at the .05 level (.361). Therefore, we re=-
ject, at this level, the null hypothesis, and conclude that subjects
do not appear to perform in equivalent ways when aurally perceiving
and vocally producing English words that contain an underlying nasal+

+stop sequence: the observed correspondence could have occurred by

chance (slighly) more frequently than five times in a hundred.

Discussion of the significance of the mean difference (t-test)

- — e S = e e M e S -

iMiere inspection of the raw scores in the Table below shows that
subjects make more errors in the perception than they were judged to

msake in the production of the sequences in the items tested.

Error-types by mean scores for 30 subjects in the perception
and the production of consonantal sequences

: No. of ©Noe. of DNo. of Noe of 2
Brror-tyne errors items subjects Judges MEAN  2'x
a 5,832« 31111 5 64.80 57,471
b 2,724 ne 30 3 30.27 49,2177 |

2 .
where &'x is the corrected sum of squares of x scores
(iees x represents a and also b).

Indeed, by substituting the appropriate numerical wvalues in

the formula (II) for t we get:
t = 64.80 — 30.27 = 34.53 - 30108

ik 11,11
5T+471 + 49,277 1 1
\’(3o’+ o =2 (55t 59

¥ The actual number of errors is 1,944. This figure has been multi=-
plied by 3 to make perception scores compuarable in scale to pro=-
duction scores,; which represent the pooled assessment of 3 judges.
(Cf. pp. 278-80)

¥% To equalize the number of opportunities for error in Perception
and in Production, item No. 31 in test b, Production (score: 0),
was eliminated.



(8)

- 186 -

In fact, the very large difference between the Means in g
and b almost obviates the need for a formal statistical test.
The conclusion must be that, given the criteria of success and
failure employed in this investigation, the perception of the se=-
gquences under examination is more difficult than the production

of these sequences.

Conclusion

In the light of the preceding discussion it may be concluded that

(i) there does not appear to be a tendency for subject misper-
ceptions and misproductions of underlying f£nglish nasal +
stop sequences to go together; and

(ii) subjects find it more difficult to perceive incorrect render-

ings of underlying English nasal + stop sequences than to

produce such seguences correctly =~ given the present

criteria of Jjudgement.

3«32 Situation

o1)

Comparing thirty subjects' aural perception and vocal production
of underlying [+anterior [+consonanta1] Sequences.

+strident||{+voiced
-voiced

- S - T R -

a. PFrom aural perception: word-initially, subjects mistake

items like #[zmél] for the proper English pronunciation
[smdl]. (Part 1II)

b. From vocal production: word-initially, subjects pronounce

English items like [smél] incorrectly as x[zmél]. (Part

I1II, Section 1I)

c. IFroa aural perception: across morphemes, subjects mistake

items like x[d4#zgréis] for the proper English pronunciation

[dasgréis]. (Part 1II)
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(4)

(5)
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d. From vocal production: across morphemes, subjects pronounce

linglish words like [8asbfa] incorrectly as x[dizbfe].
(Part III, Section II)

e From vocal production: across morphemes, subjects pronounce

Bnglish words like [0islafnd] incorrectly as x[&azlaénd].
(Part III, Section III)

Data

The relevant data appear in Appendix B, Tables 13-13a, pp. 281-83.

A priori expectations

There is no principled prediction as to either
(i) whether there should be any significant correspondence of
subject behaviour in the aural perception and the vocal

production of underlying English sibilant 4+ voiced consonant

sequences in identical or in similar environmentss; or

(ii) whether the perception or the production of sibilant +

voiced consonant sequences in identical or in similar en-

vironments should prove easier or more difficult.

Null hypothesis

(i) There is no non=chance correspondence in the subjects!
perception and production of underlying f£nglish sibilant +

voiced consonant seguences.

(ii) There is no real difference in the difficulty with which
the subjects perceive and produce underlying English

sibilant + voiced consonani scquences.

Appropriate statistical tests

(i) Correlation of individual scores in perception and in

production.

(ii) Test of the significance of mean differences (Ertest).
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Discussion of the Correlations

- e S e S T - -

By applying the Pearson formula (I) to the relevant pairs of
sets of scores presented in Appendix B, Table 13a, we get the fol=-
lowing correlation co~-efficients:

= -286 T

rab ol e cd - arp———— ce - -

where a, b, ¢, d, and e =are as defined in (1) above.

From the co-efficients just presented it appezars thét, with
dfe.s = 28, they all lie below the value of r that is necessary
for significance at the ,05 level (.361). Therefore, we retain, at
this level, the null hypothesis, and conclude thet subjects do not
seem to perform in equivalent ways where the aural perception and

the vocal production of sibilant + voiced consonant sequences is

concerned = regardless of whether such seguences occur within one

morpheme or extend over two successive morphcmes.

—— i S - ——

From inspection of the relevant pairs of means in Table (i) it
becomes clear that there are no significant differences in the per-

ception znd the production of sibilant+voiced consonant sequences

(separately considered morpheme initially and across morphemes).

Table (i). Error-types by means for 30 subjects in the per-
ception and the production of consonantal sequences

Brror-type  oor % liome  subjoots Juiges MEAY L'
a 249 4 30 2.77 1,12_53_:
b 208* 4 30 3 9,31 3,232
c 2,781%  10* 30 30.90 1,382
e 2,742 10 30 3 30.47 9,815
a 2,585 10* 30 3 28.72 11,026

% The actual number of errors in tests a and ¢ are 83 and 927,

respectively. These have been multiplied by 3 to egualige the
number of opportunities for error in Perception and in Production
(tests b, 4, eand e) for the purposes of the t-test. The number
of itews in a and b, and in ¢, d, and e have also been
equelized for the same reason.

See notes (%) and (%x) on p. 28la.
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Indeed, by substituting the appropriate numerical values in

the formule (II) for t we get the following Table (ii).

Table (zi).
Value of ¢t df.s Probability
o, = 2196 58 P> .05
tog = 2516 58 P>=> .05
b = 2220 58 P_=> .05
S = 2351 58 P = .05

the values of the

From Table (ii) above and Table B, p. 290, we see that

between the means in the categories

a,

b,

t for the Significance of the differences

c;, d, and e, as

paired in Table (ii), are not significant even at the +05 level.

Therefore, we retain the null hypothesis, and conclude that the

observed differences in the paired means does not indicate that

given the present criteria of judgement

sibilant + voiced consonant

—

the perception of

sequences is more difficult than

their producticn, irrespective of whether such sequences are cone

sidered morpheme-initially or across morphemes.

Conclusion

- ny

On the basis of the preceding discussion, we may conclude that

(1)

(ii)

there seems to be no tendency for subject misperceptions

and misproductions of underlying English sibilant + voiced

consonant sequences (occurring within or across worphemes)

to follow parallel ways; and

subjects appear to find it about equally difficult (or easy)

to perceive erroneous rcnderings of underlying English

sibilant + wvoiced consonant

sequences correctly.

sequences as to produce such
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3.4 Overall comparison across Aural Perception (Part II, Section I)

(1)

(2)

(3)

and Vocal Production (Part III, Section I).

Situation
Comparing thirty subjects' performance in the aural perception
and the vocal production of underlying English [+nasal][+stop]

+strident || +voiced
~-voiced

and [+anterior E+oonsonanta1} sequences.

Items causing complications because of the influence of conven-
tional orthography (for example, bomb, sing) or because of
epenthesization of [®] word-finally (for example, x[bimp®])

(15)

are excluded from this comparisone.

ot e B i s s e s M S R B s -

a. From aural perception: mishearing as English incorrectly

pronounced words containing either a nasal + stop or a

sibilant + voiced consonant seguence

For example, mistaking x[afndounim] and «x[zmél] for the

proper English pronunciations [eéntounim] and [smél].

b. JFrom vocal production: mispronouncing English words with

an underlying nasal + stop or sgibilant + voiced consonant

sequence.
For example, saying «[bimbe] and x[zmél] instead of +he

correct English pronunciations [bdmps] and [smél].

Data

The relevant data appear in Appendix B, Tables 14-14a, pp.284-86.

A
B e s e e e

There is no principled prediction as to either

(i) whether there should be any significant correspondence
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of subject behaviour in the aural perception and vocal pro=

duction of the sequences under examinations or

(ii) whether the perception of the sequences being tested
should be easier or more difficult than the production of

these segquences.

Null hypothesis

(i) There is no non-chance correspondence in the subjects' per=
ception and production of the totality of the seguences

being examined.

(ii) There is no real difference in the difficulty with which
subjects perceive and produce underlying English nasal+

stop and sibhilant + yoiced consonant sequences taken to-

cethers.

Appropriate statistical tests

e e e e o - ——

(i) Correlation of individual scores (in the totality of the

problems) in perception and in production.

(ii) Test of the significance of the difference between the rel-

evant total means in perception and production (t-test).

Discussion of the Correlation

B o e - e e S A2 e —

By applying the Pearson formula (I) to the data presented
in Appendix B, Table 14a, we get the following correlation co=
efficients r . = 231

ab  ~==a-
which, with df.s = 28, is smaller than the value of r needed
for significance at the .05 level (.361). Therefore, we retain,
at this level, the null hypothesis and conclude that subjects do

not appear to perform in equivalent ways when aurally perceiving

or vocally producing English words which contain an underlying
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nasal + stop or sibilant + voiced consonant sequence: the ob~

tained relationship could have occurred by chance alone consider=

ably more frequently than five times in a hundred.

Discussion of the significance of the mean difference (t-test)

Inspection of Table (i) shows that, with the present criteria
of judgement, subjects make more errors in the perception than in

the production of items containing the sequences being examined.

Table (i). Error-types by weans for 30 subjects in the perw
ception and the production of consonantal seguences
. No. of No. of No. of No. of : 2
- ; 1 A\ g
Brror-type errors items subjects  Judges — X
a 8,502* 43 30 94447 129,955
b 3,722 43 *¥ 30 3 41.36 100,420

2 .
where 2 'x is the corrected sum of squares of x scores
(iees x represents a and b).

Indeed, by substituting the approprisate numerical values in
the formula (II) for t we get: t = 3.256 . In fact, the very
large difference between the means in 2z &and b almost obviates
the need for a forwal test of significance. The conclusion must be
that, with the criteria for success and failure employed in this ine-
vestigation, the sural perception of the totality of consonantal
sequences tested in this experiment is more difficult than the

vocal production of the same sequences,

Conclusion

In the light of the preceding discussion we may conclude that, given

the present criteria of judgement,

(1) subjects do not appear to perceive and produce the totality of
the consonantal sequences tested in parallel wayss and

(ii) subjects are shown to find it more difficult to perceive incor-
rect renderings of English items with an underlying nasal+stop

and sibilant+voiced consonant sequence (teken together) than

to produce such sequences correctly.

See note (%) on p. 279.

¥

#*% See note (%) on p. 279.
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NOTES TO CHAPTER 6

In addition to the Analysis of Variance and the test of the sig-
nificance of the differences between means, the x2  test was
also applied on one occasion to determine whether and to what
extent unfamiliarity with the meaning of the Lnglish words tested
could have 'contaminated' the results in Part I of the experi-
ments that is, to see whether errors in the perception of single
consonantal segments are more frequent when such segments occur
in unfamiliar than in familiar inglish words.

In the 1list below,; each of the (unfamiliar) items is followed
by its corresponding score, i.e. by the number of errors made
by all thirty subjects in the auditory perception of that item.
Parenthesized on the right is the number each item has in the
'Student Training Sheet'y Part I, Appendix A, p. 217.

Items whose meaning Number Nos in Student
was unfamiliar to of Training
the subjects errors Sheet
1. deem 38 (6)
24 lane 1 (21)
3. lasses 12 (41)
4o wane 13 (53)
5 wail 11 (57)
6e mop 8 (69)
Te sheath 3 (85)
8. sheathe 26 (86)
9. sheer 20 (96)
10, cam 64 (101)
11. cads 38 (119)
124 cadge 47 (120)
Total 281

Table of Observed and Expected frequencies of error

Items

Errors e _Familiar . Unfamiliar Total
Observed 2,620 281 3,101
Gxpected 2,813 288 35 10T

By substituting the appropriate numerical values in the formula
for the x° on the next page (where & = sum of all .eoes}

fo = observed frequency of error-occurrence; and fe =expected
frequency of error-occurrence) we get
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2 2
2  (fo-fe) T -71° _

X = = 5,613 + 568 0174 + .1701 1}§1§|
which, with df.s = 1, is not significant at the .05 level. There-
fore, we go on considering the 12 unfamiliar items above alohg
with the rest of the items in Part I. Such a difference of fre-
quency of error occurrence could be attributed to chance alone
in more than five cases in a hundred.

Notice that there is a technical difficulty in testing the same
segments in each of the three positions; for instance, it is im-~
possible to test the perception of [2] or of [g] word-initially
in English as there are no Lnglish words beginning with either

[4] or [nl.

In Vocal Production (Part III), nasal + stop sequences cannot be
examined inter-sectionally as they are tested only in Section I
and thus have no equivalent in Sections II and III to be compared
to; they are, nevertheless, compared with their counterparts in
Aural Perception (Part II).

Given in Ingram (1972), mimeographed.

Hereafter, values of r (and also of % ) which are not signif-
icant at or beyond the .05 level are underlined with an inter-
rupted line, like thiss

See licNemar, p. 164.

Notice that once the significance of the difference between

Z - b has been established, that betwecen ¢ = b is predictable
from mere inspection of the three neans.

The rules referred to below are really instances of the samas gen-
eral Greek rule that assigns the feature [+voiced]| to a sibilant
segment before any voiced consonant anywhere within the phonol-
ogical word. Cf. pp. 59.

See note 7 above. A parallel obscrvation can be made concerning
the value of 4. .

ba
It must be noted that the presence of a nasal segment before the
word-final (stop) consonant is not a necessary condition for tha
operation of the phonetic rule of [®]-epenthesization. Thus,
/kip/, 'keep', with no underlying nasal before the /p/, would
also be subject to epenthesization of this kinds; the resulting
phonetic form would be [kip®]. Cf. chapter 4, note 14, p. 102.

In error-type e (epenthesis) there are really 8 items, but
[sénd®] receives 8 instead of 4 repetitions, [s4ng®]| receives 7,
and [sigge] receives 5. There are 8 extra repetitions, the equiv~-
alent of two extra items.

See note 11 above. In the case of error-type b the actual num-
ber of items is 55 to which 2 extra items are added owing to the

8 extra repetitions. In the case of error-type a (words not pro-
cessed by any Greek rules) there are in fact 52 items, but sender
is repeated 8 instead of 4 times, which makes up for the extra
53rd item in this set.
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The reason why this should be so in both perception (cases A - C)
and production (case D) is shown below through comparison of the
observed and the expected frequencies of error in the items tested
in the various (specified) sub-tests of the experiment.

In the lists that follow, each item is accompanied by its cor=-
responding score, i.e. by the number of errors made by all thirty
subjects in the aural perception or vocal production, accordingly,
of that item.

In the formula for the x2 used below

x2 -5 fo - fe
fe
%L = sum of all ssa.
fo = observed frequency of error occurrence
fe = expected frequency of erros. bccurrence.

A. In aural perception
Cf. (3.1.1), pp. 158-60 3 also Tables 5 and T, pp. 260, 264~65.

(a) Items containing no (b) Items likely to contain
orthographical orthographical
complications complications
libie.np Errors Tt e s EELors
1. [&@ndounim] 64 1. [sdne] TF
2. [embirikel] 74 2. [s#pge] 96

5 14tk 1
3 [eqé’i ik | 2 173
4e [eggouméam] 54
5. [2gz4mbl] 41
6. [Y4mb] 86
T [Y4mba] 90
8. [téndetav] 104
Total 534
Table A
I tems
Errors 'on-orthographic! i 'Orthographic! Total
Observed 534 173 707
Ixpected 566 141 707
2 (fo - fe) _ _32° 3%
X = E = = ° . = .
| fe Cee T Tian B8l Te26 = 907

With dfes = 1, the obtained value of x°  is significant
beyond the .01 level, which indicates that an extra variable
(that of orthography) is operating; so items such as those
in (b) above mey reasonably be excluded from the comparisons.
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B. In aural perception
Cfe (3+141), pp. 158-60; also Tables 5 and 7, pps 260, 264~65.

(a) Items containing no (b) Items likely to contain
’ orthographical orthographical
complications complications .
tiene ipore i.580. 8 Srzore
1. [&dounim] 18 1. [sdg] 52
2. [ebdrikel] 59 2. [sige] 76
3. [egldtak] 13 Total 128
4o [egbumiom] 21
5. [2gzdbl] 29
6. [J4o] 47
T [Y4ve] 62
8. [tédetav] 53
Total 302

Table B,
I tems

Errors 'Non~orthographic! '"Orthographic! Total

Observed 302 128 430

Expected 344 86 430
fe 344 86 i

With df.s = 1, the obtained value of X2 is significant
far beyond the .01 level. Therefore, we reject the null
hypothesis of no real difference between the observed and
the expected frequencies of error-occurrence, and conclude
that the significantly higher frequency of error in items
like those in (b) above (with ‘'orthographic' complications)
can be attributed to the influence exerted by conventional
orthography on aural perception. It is reasonable, then, to
exclude such items from comparisons because of the extra
variable (of orthography) operating.
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C. In aural perception
Cf. (301-4); PP 178-80; also Table 8’ Pp. 267-68.

(@) Items containing no (b) Items likely to contain
orthographical orthographical
complications complications
I tems Errors fhsns Brpors
l. antonym 17 1. sing 35
2. empirical 13 2. singer 36
3. enclitic 18 Total 71
4. encomium 15
5. example 24
6. jump 16
T. Jjumper 6
8. tentative 12

Total 121

(Such items were correctly pronounced but misheard as Greek
by the subjects.)

Table €.
I tems
Errors 'Non-orthographic! 'Orthographic’ Total
Bbserved 121 71 192 ]
Expected 154 38 192 J
2 2

2 -g-{fo=fe) _ 33" | 33" _ 5074+ 28.66 = 35.73

fe 154 38 —

With df.s = 1, the obtained value of x2 is significant far be-
the .01 level. Therefore, we reject the null hypothesis of

no real differen.e between the observed and the expected fre-
quencies of error-occurrence; and conclude that errors oc-

cur significantly more frequently in set (b) above (i.e. with
words containing 'orthographic'! complications) because of

the operation of the extra variable of orthography.
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Ds In vocal production

(The three Judges' pooled assessment is considered.)
Cf. (3.3.1), pp. 183-86; also Tables 9 and 12, pp. 270-1, 278-9.

(a) Items containing no (b) Items likely to contain
orthographical orthographical
complications complications
Items Zrrozs l.tens Errors
l. symbol 11 1. bomber 354
2. emblem 37 2. thumb 334
3. endanger 32 3. thumbs 354
4« laundry 56 4e comb 331
5. Dbends 274 5. comber 346
6. tend 317 6. banging 360
7. tender 28 7. Dbang 360
8. send 309 8. things 360
9. sender 65 9. sing 358

10. engagement 13 10. singer 360
11. angr 23 o
il - Total 3,517
Total 1,155
Table D.

I tems

Errors 'Non-orthographic!' 'Orthographic! Total
Observed 1,165 3,517 4,682
Expected 2,452 2,230 4,682
2 (f fe) 1 2872 1,267°
2 i E M 2 = v + H =
fe 24452 2,230

675088 + ?42076 = 1,418-64{

With df.s = 1, this wvalue of x° lies far beyond that re=-
quired for significance at the .0l level. Therefore, we re~
ject the null hypothesis of no non-chance difference between
the observed and the expected frequencies of error occurrence
in the two categories of items, and conclude that the extra
variable of orthography is operating on items such as those
under (b) above. Consequently, such items are excluded from
the comparison.
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The 2,724 errors observed in the production of nasal + stop
sequences reflect the pooled assessment of the 3 Judges. The
items tested are in fact 32 (cf. Table 12,pp» 278-9), which mul-
tiplied by the number of Judges gives the statistically rel=-
evant 'number of items' 96.

It must be noted that the 'pattern' described in this section
does not change even when such items are included in the com=~
parison; that is, the new values are:

ryp = 2212

which is still not significant at the .05 level, and

toy = 62735
which, with df.s = 221, is still significant far beyond the
.01 level (3.373).
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PART I

STUDENT TRAINING SHEET

l. pen névva 35+ same 1d10¢

2. Ben Mnév (&vopa) 36. shame v ponf

3. wrap it ToALETO 37« sigh dvaotevayudg
4. rabbit nouvéAL 38. shy viponarde

5. team Sudda 39. asses yatdolpLa

6. deem Sewpd 40. ashes oTdxTEC

7. latter deltepocg 4l. lasses noméANec

8. ladder ond o 42. lashes paotiyLa

9. coat oanndni 43. ass yatdolpt

10. goat natolna 44+ ash oTdXTn

11. echo AXE 45. lass noméAAa

12. ego Eyd 46. lash paotfyLo

13. fine dpalo 47. mass wéZa

14, vine HAT L 48. mash novpéc

15. safer bogaréotepog 49. Asa "AfLa (Bvoua)
16. saver oWwINPOC 50. Asia "Aofa

17. seal cppay L da 51l. bays Spuot

18. zeal ZnAog 52. Dbeige unél

19. lacy davtelwtdg 53. wane ALyooTelw

20. lazy teunéAng 54« 7rain Bpoxf
21, lane dpoudni 55. wait nepLpéve
22. rain Bpoxn 56. rate dvaroyla
23. allows Envtpéne. 57 wail 9pfivoc, Spnvd
24. arouse Eeonudve 58. rail oLdnpoTpoxLé
25. mine diud pov 59. away panpLd
26. nine ¢vvéa 60. array nopdToatn
2T« Jam it ovunteoTo 6l. all wed 8hotr mavipepévol
28. Janet Tgéavet 62. all red 8ot nbéunivol
29. hate pLod 63. a wing uia ntépuya
30. wait MEPLPEVW 64. a ring Eva daxTtuAidL
3l. a hair pLd tpixa 65. cap TpayLdona

32, aware Eviijuepog 66. cab tak{

33. sake xdpn 67. lap &ynaiid

34. shake TPEPw 68. 1lab ¢pyaotipLo



e
78
79
80.
81.
82.
83.
84.
85,
86.
87.
88.
89.
90.
91.
92.
93.

95
96.
97+
98.

100.
101.
102.
103,
104,
105.
106,

mop
mob
safe
save
life
live
leaf
leave
not
nod
wrote
road
seat
seed
teeth
teethe
sheath
sheathe
back
bag
lock
log
buck
bug
appeal
appear
she'11
sheer
came
cane
shame
Shane
cam
can
thin
thing
sin

sing

EeounovioTtnpL
dxAog
bopaAific
odlw

Lwh

Lwvtavoce
pUAA®

doRvw

dEv

-

velw
Evypada
dpbuocg

$€on

ondpog
d6vTiLa

Bydtw dbvtia
8Aun
Inuapdve
niow

oduna
nAeLdapLd
nolTooupo
doAXdplLo
nopyLo¢

navw EnnAnom
gugovifopat
adTh 94 ...
dndivtoc
npda
UnaaTouV L

VT pomn

2énv (&ndvuuo)
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107.
108.
109.
110.
111.
112,
113
114.
115.
116.
11T+
118.
119,
120.
121,
128,
123.
124.
125.
126.
127.
128.
129.

dévtL ypavogiLol

novoepBonolTL

rentdC
nPAY uo
apapt Co

Tpayoudd

kin
king
Tsar
char
bits
bitch
its
itch
cats
catch
heights
hides
cads
cadge
Ritz
rids
aids
age
Ed's
edge
batch
badge
aitch (h)

ovyyevelc
BaoLALdg
Todpog
dnavépandvw
HopudT Lo
onUAo

dinbd Tou
payolvpu
yéTecg
cpndlw

U¢n

npUBeL
naeALdvipwnol

EnaLT®d

Pi{tc (revodoxeio)

dnaAddooet
Bonderecg
nAwnla

T00 "Evzt

&unpn
poupvid

onua

"AyyAund ypduuo
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(PART I) MEPOZ I (Instructions)

QAHI'IEZ

‘0 nudévag oug €xer Tdpu unpoatd tou €va "eUAAo dnavifoewv”
nol elval &pidunuévo and 16 1 €wg 16 516 . € Alyo 9’ dunodoete
516 "AyyAiunég AéEeic. TJoo of “ayyAwnée Aéteig boo wnai A
‘EAANV uA toug petdgpaon 94 mpénel tdpw vd olg elvul Yvwotég
av peletnoate Ti¢ eLdinég oeAideg mol oGg Edwoa. ‘H 1dLa guvd
94 npogéper BAeg 1ic AeZaLg, WIA ®OPA #ONO TnMv ndde A€gn
yi'adtd 94 npéner vé BLCTE npocentanou. anv uuﬂe la&n nou
9’ duobte dvtiotouxel ni &nd &vag dprdudec ot "glAro dmuvin-
oewv"., AetLd and tév udde dpidpd Sndpxouv dud Adkeig #
gpdoetg 'EAANvVinéEc. Mia pdvo &n’adtée ti¢ d0o Aéteic 7§ gpd-
oevg &noterel AV ‘EAAnvinn uetdgpaon TNC AyyAunfic A€Eng mod
9G4 €xete anoloei. 'foelg 94 npéner vd BdLete oé udnAo TAV
‘BAANvVLInA AEEM 1) ppdon mol petu@pdier AV 'AyyAuud AéEn mod
9’ dnolte. Metd and ndde 'AyyAuud AEEn, 94 uecoAuPel dpnerdc
Xpovog yiLd vd mpoAdBete vé onuevdoete Thv dndvinof ouc.

ADOTE pLdv andvinon Yvd & A e ¢ tilc AéEeive mnolU & dnod-
OETE EO0TW WL GV OEV ELOTE GMOAUTA PBERuULOL YLG tnv 0pdoTnTd

T:ng-

Mpooffte tdpu Td dndAovda nopudeiypatu :
1. [E4p] é?gﬁato) nAolo (3")

t - - 2 - - - » - s
H A€En mou anovoate onuuivel npofuto’ etoL BaAape TOV
wonio ylpw &nd tfv A€En 'npdBatol
g

2. [véd] npeRdTi ) oToixnua (3")

‘H AéEn nol amoboute onupuiver wpePdiirs #tou BdAape tdv
nonio ydpw &nd tnv AEEN 'nmpefdr.

Znuetwan :  “Av GAAGEeTe yvopn uail Seljoete vd diuypddete
prdv andvinon yvd vd ddoete GAANV, ndvte 71O

we EERAG

"Anolou9olv 6 dudpn mapadelypata yid EEdouncrh ouge AVTN
T gopd 94 mpéner €oelc vd onueirwoete Tév uOuAo ylpw and
tAv ‘EAAnvind AEEn 1 ¢pdon mod 9'dnoloete. 'Agol onueLwoeTe
11 petdopaon mol vopiLete &1L elvul owoth, 94 &uoloete nal
Tnv 6p9M andvinon yYL& véa Tn ovynmpivete pé TN dLun ocoag mol
lowg 9a xperaotetl va 1M diLopbuoete ué tdv tTpdno mol EENYNH-
CUUE »
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Hapade (ypata @

3s  [kdm] Ela paotixa ’O0pdf &nbupion: Ela (2m)
4. [&fn] Enie paotixe 0p97 &ndupron: JmAo (2m)
5. [sit] 9éon nwétoe *0p91 &néuprons Séon (2m)
6. [sit] 9éon oevtévi '0p97 &néupion: $€on (2m)
7. [pée] LevydpL douoGda '0p9F &ndéupion: CLeuyder (2")
8. [bés] Leuydpt bouolda " 0p87 &nbéupion: &pnolda  (2")

'Anbé d3% ni VYotepa d€ 84 ocdg dlvetal © oword &ndvimon.

'Av d€v npoAéPete vé onueidoete f| vé diLopddoete pirév &ndvinon,
v 16 onégrteote naddlou yiratl oadté punopel vd odg énnpedoel

waf vd navetre ni &Ala Ad9n otf} ouvéxera.

{H I'YPISETE AKOMH ZEAIAA. O4& cdg nd &yd néte vd 16 ndvete.

atalaBalvete & v p L B & ¢ tf npéner vd udvete; “Av SEAete

& pwtfoete tinote, puwtfiote T6 TOPG.

€
vplote tdpa oth oeAida 1 nal e€roipacteize v’dpxloovpes “Broipolr;

(WB. Actually, this is a picture of what the Master Sheet looked
like. The transcription of examples enclosed in square brackets
(eege [kAm]) as well as the correct response (e.g. *0p9F &ndupion:
&Xa) were on the Master Sheet and heard on tape but, naturally,
did NOT appear on the students! Instruction Sheetss neither did
the indications in parentheses which showed the interval of time
between the end of one item (along with the correct response ac-

companying it) and the beginning of the next one.)



1.
A
3.
4e
5.
6.
Te
8.

10.
1%
124
13.
14.
15.
16.
17.
18.
19.
20.
2.
924
534
24
25.
26.
O
28.
29.
30.
Y
32,
33,
34.
35.

a ring
shame
Ei's
bag
array
leave
teeth
shy
bays
Asia
pen
deem
vine
lane
aids
appeal
mob
bug
leaf
Asa
thin

a wing
Asa
rain
cab
thing
appeal
all red
buck
kin
array
ash
Shane
a ring

echo

36.
37
38,
39.
40.
41.
42
43.
44
45+
46,
47
48.
49.
50.
51,
52.
53.

55
56,
5T
58.
59+
60.
61,
62,

64.
65.
66,
67
68.
69.
704
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kin
wane
ashes
hate
shame
she'1l
jam it
vine
lasses
safer
live (adj.)
fine
mop
mine
wrap it
sheathe
arouse
catch
lap
sheathe
safe
aware
wail
Shane
aware
sigh
wane
goat
team
sing
mass
fine
char
arouse

Shane

T1.
72,
T3
T4
T5e
T64
TTe
T8
19
80.
81,
82
83.
84.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94
95.
96.
97+
98,
99.
100,
101
102.
103.
104
105.

lazy
beige
rain
Ed's
road
age
latter
lash
ashes
cap
badge
rail

a wing
mash
cane
lashes
wrote
lacy
aware
wait
safe
she'll
all wed
ladder
not
pen
Janet
beige
lab
mash
lacy
deem
all wed
same

teeth

106.
107.
108.
109.
110.
111.
115,
113.
114
115.
116.
117.
118.
119.
120,
12k
122.
123.
124.
125.
126,
127,
128,
129,
130.
131.
132,
133,
134.
135.
136.
137.
138.
139.
140,

latter
wrap it
sheer
ego
itch
nod

a ring
deem
kin
array
lashes
sigh
bug
mob
same

pen’

'badge

shy
rids
ladder
deenm
seal
seat
cadge
team
wait
lash
rate
a hair
cats
back
sheer
bits
catch

Janet



141.
142.
143,
144.
145.
146,
147.
148.
149.
150.
s
152,
153,
154
155.
156.
157.
158.
159.
160.
161,
162.
163.
164.
165.
166.
167,
168.
169,
170.
iz 41
YT,
173.
174.
175.
176,
T7T
178.

Ben
Asa
king
batch
mash
Ben
Asia

a ring
ask
shame
hate
all red
buck
Asia
lazy
batch
zeal
ashes
lazy
Tsar
safer
shake
teethe
cane
pen
wait
mine
saver
shame
nine
away

h
bitch
rate
ladder
cab
bits
live (adj.)

179.
180.
181.
182.
183.
184.
185.
186.
187.
188.
189,
190.
191.
192.
193,
194.
195,
196.
197.
198.
199.
200.
201,
202.
203.
204.
205.
206,
207.
208.
209.
21054
23,
212,
S
214.
215.
2156,
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goat
appear
rain
seal
life
Jam it
cab
ego
ashes
all red
leave
cats
shake
not
life
lasses
sake

a wing
goat
teethe
can
sheer
a hair
lash
bays
wail
shy
sheathe
thing
latter
safe
walt
cadge
king
lashes
mass
seed

mob

21
218.
219.
220,
221,
222
223
224
225,
226,
227
228,
229,
230.
231.
232,
233.
234.
235.
236,
237
238.
239.
240.
241,
242,
243,
244
245.
246,
247.
248.
249.
250.
251,
252,
253,
254.

rate
all wed
allows
latter
rabbit
wait
hides
cab
buck
sheathe
char
teeth
edge
bits
teethe
sake
lacy
Janet
safer
rain
catch
she'll
Ritg
cads
beige
fine
allows
hate
mine
lane
fine
wail
Ed's
can
heights

sing

aids

2554
256.
257
258,
259.
260.
261,
262,
263,
264.
265,
266.
267.
268.
269.
270,
271,
272
2l e B
274
275.
276,
277.
278.
279.
280.
281.
282.
283.
284.
285.
286.
287.
288,
289.
290.
291.
292.

bays
came
rabbit
asses
lashes
arouse
hides
shake
lab
Tsar
bitch
zeal
cats
wait
allows
sing
lap
log
lass
echo
came
life
lacy
teath
shame
live (adj.)
Ldts
lass
wrote
Ben
saver
gsigh
sing
a wing
char
shame
its

8in



293,
294.
295.
296.
297.
298.
299.
300.
301.
302.
303,
304.
305.
306.
307.
308.
309.
310.
311.
318,
313.
314.
315.
316.
517,
318.
319.
320.
321.
322,
3%,
324.
325.
326.
327.
328,
329.
330.

coat
lock
aids
ass
Tsar
away
h
nod
log
mass
echo
Shane
mine
hides
ash
asses
ego
allows
walt
ass
badge
shy
thin
a hair
vine
Tail
seat
h
cane
cadge
bag
age
coat
lock
rain
a hair
asses

Ben

331.
332.
333.
334.
335.
336,
337,
338.
339.
340.
341.
342+
343.
344.
345,
346.
347
348.
3494
350,
351.
352.
353.
354.
355.
356.
35T
358,
359.
360.
361,
362.
363.
364
365.
366.
367.
368.

lock
array
cam
goat
lap
cads
away
leaf
ass
sheath
edge
seed
Asa
kin
thing
mop
wrote
Ritz
all wed
thin
jam it
bitch
saver
mop
sheath
wrote
teethe
wrap it
nine
log
heights
Tsar
age
save
cam
cane
leave

coat
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369,
370,
371.
372
373,
374.
375.
376.
377
378.
379
380,
381.
382.
383.
384.
385.
386.
387.
388.
389.
390.
391.
392.
393.
394.
395.
396.
397.
398.
399.
4004
401.
402,
403,
404.
405.
406,

char
ego
itch
seal
éppear
ash
king
back
seat
badge
can
away
wail
mass |
shake
bug
team
lazy
lass
lane
sin
lash
echo
its
zeal
appear
thin
sake
all red
cap
wane
h
beige
Ritz
its
canp
buck

cam

40T,
408.
409.

410.-

411.
412,
413.
414.
415.
416.
417.
418,
419.
420,
421,
422,
423.
424.
425.
426,
427
428.
429.
430,
431.
432.
433.
434.
435.
436.
437.
438.
439.
440.
441.
442,
443.
444.

bag

ladder

sake

shame

lasses

its
rain
gsaver
rain
batch

mop

wrap it

Asia
cads
save
not

seed
life

lasses

jam it

rail
lane
sheer
aware
Ritz
lock
same
bag
zeal
hate
sin
rids
wait
live
came
sin
nine

same

(2dj.)
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445. appear 483+ rain
446+ leave 484. came
44T« bits 4854 rail
448. heights 486. lab
449. Sheathj 48T+ shame
450+ wane 488. vine
451. asses 489, ash
452. mash 490. sigh
453. lab 491. seed
454. save 492. arouse
455. appeal 493. can
456+ nod 494. hides
457+ bug 495. cads
458. nine 496. safe
459. bays 497. sheath
460. save 498, seal
461+ Janet 499. edge
462. modb 500. lass
463. cap 501« thing
464+ Toad 502. rids
465. cadge 503. age
466. rate 504. heights
46T« team 505. bitch
468. lap 506. seat
469. itch 507. king
470« nod 508. road
471. cam 509. back
AT2« aids 510. edge
4T73. cats 511s she'll
AT4+ not 512. safer
475+ batch 513. rabbit
476+ rabbit 514. rids
477. coat 515. itch
478. leaf 516. road
479+ appeal

480. leaf

481. catch

482+ back



MEPOZ _I
* (PART iI)

Ta

-
3.
4.
5.
6.
T
8.
9.
10.
1.
22,
13,
14.
15.
16.
4y
18.
19.
20.
2%
22.

23,
o4,
25/
26.
2%
28.

29.
30.
31,
32,

33

Eva
daxtuA{d

VT OonM
toU "Bvt
oduna
napdtakn
dofvw

dévtia
viponaide
Spuot

*Aola

névva

Yewpd

HAT RO
dpoudnt
Bondereg
ndvw EnunAnon
bxAog
nopyL6¢
dofvw

"aoia

rentdc

Eva
doxTUALDL

"Aola
dpoudn

Tag{

AeTTOC

ndvw EmmAinon

Aot
néumnivot

nopyL8¢
OUYYEVELG
nopdTain
oTdxTn

2énv(évopa)

- TG =

ONOMA ¢
NAME

PYAAD ANANTHZEQN

(Answer

ula

nTépuya
1dLo¢

anpn

niow

panpLd

gUAANO

Bydrw ddvtia
dvaotevayude
unél
"ata(Svoua)
Mnév(dvoua)
buada

wpato

Bpoxn
nAwnia
gupuv i Zoput
EeonovLoTnpelL
doAAdpLo
@UAAO
*ata(bvoua)
npdypo

uia

ntépuyw
"ala(8vopa)
Bpoxn
TpayLdona
npdyYpa
gupav i Lepal

rot
navtpepévol

doAAdpL -0
BuoLALdg
panpL &

yatdolpl

VTpOnn

Sheet)

34.

55
56.
3T
38.
59
40.
41.
42.
43 .

45.
46.
47.
48.
49.
50.
hlas
524
53.
54.
55.

56.
27
58.
59.

60.

61.
62.
3.
64.
65.

Eva
daxTuAidt

nxd
ouyyvelg
Ayootedw
otdxtec
pLow
vipond
adth 9d...
ovunieoto
HATI O
nonéAlec
dogaAréoTepog
Lwvtavdc
HATI L
dxAog

diud pov
TSALETO
Innupdvw
£eonndvw
dpndiw
dymoaiid

Innupdvw

bogarfc
éviiuepog
Ypnvd
zénv
(éndvupo)

Evijuepog

vTponuAde
ALyootedw
nato{na
Sewpld

TPayovdd

wlu
ntépuya
"'EYQ"
BaouALdc
Bpoxn
YatdolUptia
nepLuéve
tduLog
anéAvtog
T¢dveT
wpata
paotiyLa
cwtnpacg
Lw

wpala
EeonovioTnpt
gvwéa
HOUVEAAL
91un
énitpénet
yateg
£pYuoTnpLO

$Mun

odtw
uLd tplxa
oLdnpotpoxLd

VI pPOTN

pLd Tpixa

dvuotevayude
Bpoxn
canndni
dudada

h ) -
apapTia



66.
67.
68.
69.
T0.

T1.
72.
73
T4
15

76+ h (16 ypappa)

e
78.
19
80.
81.
82.

83.

84.
85.
86.
87.
88.
89.
90.
91.
92.
93.

95.
96,
97.
98,
99.
100.
101,

ndlo

HAT La

3 ’
AmavVIpanAVW
£eonuidvw

Lénv
{#ndvupo)
TeunéAng
Spuot
ALyooTelw
ToU "Bvr

Eypudo

deltepog
paottyLo
otéxTEC
TuEf
ofpa
Spnvd

Eva
daxTuAldeL

u&&u
npda
nonéAAec
gypa¢a
TeunEAng
éviuepoc
MEPLUEVW
&doguiiig
avTn S9de..
5&0;
nniivor
deltepog
dév

nEVVa
ouunfeato
Spuot
dynarrd
uaa
TEUTEANC
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novpéc
vpata
Todpoc
énitpénel

viponf

duvtelwtbd¢
unél

Bpoxi

anen
dpbuog
AAinia
ondAa

noné Aha
yatdolpia
TpayL&ouna

poupvLd

ouLdnpotpoxtd

wia
nTépuya
novpEg
UTAOTOUV L
pooTiyLa
dpduog
davteAwtde
uLd Teixa
avaroyfa
odlw
Gnéivtoc

6AoL
navIpeuévol

ondAo

vedw
Mnév(8vopa)
T¢avet

unéy
épyaotfipLo
novpéc

dovtelwtdc

102,
10%.

104,
105

106.
107.
108.
109.
110.
111.
112,

113,
114.
115.
116.
Tl

118.
119,
120.
121.
122,
123.
124.

125,
126,

127
128,
129,
1304
151,
132.
133,
134,

Sewpd
orotL
néuniLvol
IdLo¢

dévT La

dedtepog
T0ALETO
aOTh Sdess
Nx4$

duund Tov
S€v

Eva )
daxTuAidL
Sewpd
ouYYEVELC
napdragn
nonéAleg

vipomarde

nopyL d¢
8xAog
tdLoc

ra
MEVVQ
oM
v ponuArde

1
dnaiAldoost

deltepoc

e wp®

ogpay{da
8éon
énaLtd
fewpd
NEPL LEVW
paotiyto
nepLpuévw

] #
EVNUE POG

Sudda

Ao
navipepévol
VT ponf

Bydiw dévtia

ondAa
nouvEAAL
andAvtoc
"y
payoUpa
velw

uly
ntépuya
dudda
BaoL ALdg
HonpL &
paatiyLa

dvaotevayude

doAAdpLo
EeonovioThptL
vIponn
Mnév(Svoua)
poupvLd
dvoaotevaypde
RITZ
(tevodoxelo)
ondia

Sdudda

tirog
onbpog
dpndlw
dudda
&vuloyta
nomné Ao
dvaroy {a

uid Tplxa



135,
136.
137.
138,
139,
140.
141.
142.
143.
144.
145.
146.
147.
148.

149.
150.

151.
152.

155,
154.
155.
156,
157.
158,
159.
160.
161.
162.
163,
164.
165.
166.
167,
168.
169.
170.

Gpndlw
rd
odnnu
uL’JTT’] 9&‘..
HOUUAT L O
&pndtw
ovunfeoto
L
névva
'Aota
ouyYevelq
of] P
patu
%
névva
El
Agia
éva
duxTuAidi

oTdxTn

Zénv
(éndvupo)

pLow

éhot
HOUNLVOL

nopy L o¢
'Aola
teunéAng

OT e
oppay L da
otdxTEC
teunéAng

r ”
anavEepoanve
¥ e
AOQPUAECTEPOG
xden

d6vtiu

Npdu

névva

LLow

dund pov

? Id
QOYAAECTEPOG
tdLog

d1ud pov
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yatecg
-
nlow
andAvtog
ondAa
EnaLTd
T¢{dvet
Mnév (Svopu)
"ACu(bvoua)
BaoLALdc
govpvLd
novpég
Mnév (Ovoua)
*aZa(bvouu)
.
Pl
nté€puyu
yatdolpt

vTpont

ne P L€ vw

SAot
nuvTpeuévol

doAAdpro
“ACa(dvoua)
davteAwtdg
govpvLd
Lirog
yatidolp Lo
davielwt b
Todpog
oWTNPag
Tp€uw
Bydlw ddévtia
uncotoedvi
Mnév (S8vouw)
nept p€vw
¢vvéa
oWINPGG

VT pOoTn

’ -
EVVEUW

171

napdTakn

172+ K (6 vpdupa)

173.
174.
175.
176.
YT
178.
179.
180.
181.
182.
183.
184.

185.
186,

187.
188.

189.
190.
191.
192.
193.
194.
195.
196.

197.
198.
199.

200.
201.
202.
203.
204.

nopudtia
nept pévw
dedtepoc
Tak
noppdTia
Lwvtavdg
NOTO L no
- o
HAVW EUUATION
dpoudnt
rd
oppayida
twvtavde

ovunieoto

”

TaE L

fx&

OTAXTEC

dAot
néuniLvot

¥ I
dprivw
YATEC

L
xéen
dév
Lwvtuvde
HOTLEAAEC
Xdpn
£va
duxTuAidi
HATO L na
dbvtLa

novoeppBonolTt

WOt Sdeas
Evniue pog
MaoTiyLo
Spuot

Jpnvd

MOKPL G
fAvnla
ondAa
dvaroyia
ondio
TpayLdona
ondAn

Lun
ounnint
eupav (Copat
Bpoxn
¢nAog

Lt

T¢avet

-~
TpayLaona

YutdolpiLa
bAot i
navipepévor
pUAAO
naiidvopwnot
TPE W

vedw

Lwi
HeoT iy Lo
Tp€uw

ula

nté€puya
coaundnt
Bydtw dévtia

dévTi
YpavalLiLou

anéivtog

ped teixa
nOTmEANQ

unéy
oiLdnpotpoxLd



205.
206.
207.
208,
209.
210.
211.
21
213
214.
215
216.
217.
218.

219.
220.
221.
222.
223,
224
225.
226.
227.
228.
229,
230.
231,
232,
233,
234.
235.
236.
237.
238.
239.

240.
241,

vTponaidc
Snunupdvw
Aentdc
deldtepocg
dogaric
nepLuévw
énaLtd
ouyyevelcg

nonéAAec

nepLuévw

bhoL
UOUKLVOL

Eeonndvw
deltepog
TUALETO
LLo®

G¢n

Tk
nopyLog
Innapdvw
dnavdpandve
dévt L

10T "Bvt
MOUPAT LU
dévtia

xden
TeunéAng
ovunieoto
doguréotepog
ALyootelw
Gpndlw

adT] Sdeee

?
dmoaAAdooE L

ydteg

¥
OpuOL

dvaotevayude
H1un

nEAY LU
ondAa

odlw
avaioyia
nuALdvdpwnot
BaoctALdg
HaoT by Lo
novpéc
ondpog
EEonovLOoTPL
dvaroy fa

Aot
NAVTPEUEVOL

énLtpénet
ondia
HWOUVEAAL
nePLUEVW
npUBeL
TpayLdona
doAAdpLo
9un

Tokpog

Byciw dbviia
anpn

ondAa

BydZw &évtia
Tpfuw
davteAwtdcg
T¢avet
oWINPUG
Beoxr

Y&TEC
&néhu:oq

RITZ
(£evodoxeto)

nuALdvepwnol

uné€d

Canid

PN B

]

242, nAfua
243. Eeonunivw
244+ pLo®

245.
246.
247.
248.
249.
250.

251
252.
253.
254.

255.
256.
257,
258.
259.
260.
261,
262.
263.
264 .
265.
266.
267.
268.
269.
270.
L.
292,
273.
274.
275.

276-
277,

dund pou
dpoudnt
WAT) hut
Spnvd
to0 "BvTt

Ld
HOVOEPPBOHOUTL

G¢m
TPpUYoudd
nAetdopLd
BonderLeg

Spuot
neda
T9ALETO
OTAXTEC
nonéAleg
Eeonnivw
U¢m

xden
dynaiid
dnavepandve
nopudTLa
dypuyida
apndlw
uLow

Ee onudvw
TPpaAyovd®
dynaiid
nieiLdapiLd
yoaotlyto
X

npda

Lwvtuvdc

tapnéhng

wpala
éniLtpénet
nepL uEvw
¢vvéa
Bpoxn
wpatlo
ouLdnpoTpoxLd
anpn
dévTL _
Ypavag Lovu
npBet
Guaptia
noUtoovpo
AAvnia

1134
UnaoToUVL
HOUVEAAL
yatdolpia
paotlyLo
énutpénet
npvBet
Tpéuw
£pyaoThpLo
Todpog
ondAa
tirog
ydteg
nepLpéve
énutpénel
apaptla
gpyuotfpLo
noUTooU po

noméAlu

n? o1

Eyw

URacToUV L

L

davtelwtdg



278.
279.

280.
281,
282,
283,
284.
285.
286.
287.
288,

289.
290.
291,
292.
293.
294.
295.
296.
297.

298.
299.
300,
301,
302,
303,
304.

305.
306.
307.
308.
309,
310,
311,
312.
313

dévt Lo

Lénv
(¢ndvvpo)
Lwvtavdg

to0 "Evt
paotTiyLo
Eypada

névva
doparéotepog
VTpOonarée
Tpayoudd

Eva
daxTuAld.

dnavdpandvw
1dLo¢

d1ud Tovu
TPpayYoLvd®d
natoina
uieLdopLd
Bondeec
otdxTn

dnavepandvw

nopdtain
h(té ypdpua)
bév
nAeLdapLd
paa

Ax&

Lénv
(éndvupo)
dtud pou
Ugn
oTdxTN
0TéXTEC
NX@
Eeanudve
nepLuévw
oTdxTn

OTI LG
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Bydfw dovTLa

VT pPOTH

Lwh

Anpm

HOTE AAC
dpopog
Mrnév(8voua)
ocwthpacg
dvaotevayude
apoptTia

i
nté€puya
Todpog

VT POTH
payolpa
ouapT ta
ooannbnt
HOUTOOUPO
AAwnla
yatldolpt

Todpoc

pnoup La
NAtnia
veldw

ol TooUupOo
nmoupég

n 'EYL:)“

VT POTN

Evvéa
nplBeL
Yardolpl
yaldodpua
" By G
énitpénel
dvaroyia
yotdolpt

povpvLd

314.
515,

316.
317.
318,
319.
320.
321,
322,
323,
324.

3254
326.
327.
328.
329.
330.
331.
332.
333.

534.
535.
336.
337.
338.
339.

340.

341,
342.
343.
344.
345.
346.
347.
348,

vTpomaAdg

Aentdc

&viuepog
AT G
Spnvld
9€on

dvaotevayubeg
npdyuo

LLd Tpixa
wpala
oLdnpotpoxiLd
onbpog

h (16 ypdupo)niwnla

fipda
dpndlw
oduno

BondeLeg

HATO [Ha
nie LdapLd
dpoudnt
éviuepog
oTéXTEG
névva

nAe LdapLE
nopdrtain

novoepfBo-
HOUT L

HATO Lo
dynaird
dnavtd
napdTtaln
donvw
OTAXTN

Inncpdvw

ToU "BEvt
9€aon

"Acla
OUYYEVETLC
remntbe
dxAoc
Eypada
tnaArdooel

UReaToUV L
EnaLtd
niow

nAuula

ooundnL
nouTooupo
Bpoxn

uiLd Tpixa
Yatdolpra
Mrév(8vopua)
HoUTOOUPO
panpLé

d6vtL
ypavad ol

caundn
EpyaothpLo
naALdvipwnot
panpLd
pUAANO
Yatdolpt

9fun

npn

ondpog
"Ata(8vouc)
BaoiLAtdc
npedyua
EeonovioThpL
dpduocg

RITZ
(tevodoxeio)



349.

550.
351.
352.
353.
354.
355.
356.
357,
358.
359.
360.
361.
362.
363.
364.
365.

366.
367.
368,
369.
370.
371,
372.
373.
374.
375.
376.
317
378.
379.

380.
381.
382.
383.
384.

bAot
HOURLVOL

Aentbe
ovunieoto
nouudTLa
3 ’
XOPAAECTEPOC
dxAog
Inunapdvw
Eypada
dévtia
TUALETO
duud pou
nAe LdapLd
U¢n
[ -
Anavdpunivw
e -,
Bré ypduua)
? ”
aoQaAng

novoepBonoltt

fedu

dofivw
natolna
dnav8pandve
nxe

dund Tou
oppayida
ndvw EunAnon
otdyTn
cuyyevelc
odnna

9€on

oK
novoepBonoUTi

nupdtabn
Spnve
uda
xdpn
nopyLdc
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Olot 3
nuvipeuévol
nedyua
TLIveT

ondAo
owTNPac
£eonov LOTTPL
9Mun

dpduoc

Bydtw dévrtia
noUVEAAL
gvvéa
noUToovpo
upUBEL
Tc&pog
AAtulu

oWLw

d6vTL
Ypavalil ol

UTLOT OV L
pUAAo
cuuninL
Todpoc

" Ry
puyoUpa
gniog
Euoaviouut
yatdolpL
BaotALdc
niow

ondpog
povpviLd

d8vt
Ypuval Lol

punpL
oLdnpoTpoxLd
novpéc

TPEUW

doAAdpLo

385.

386.
387.
388.
389.
390.
391.
592.
393.
594.
395.
396.
297

598.
399.
400.

401.
402.

403.
404.
405.
406.

407 .
408.
409.
410.

411.

412.
413,
414.
415.
416.

Sewpd

TeunéAne
LEOT LY LO
dpopdnt
Tpayovdw
pweotiyLo
xS

duund 1ov
oppayida
névw EunAnon
Aentdg
xden

5§OL
néunivol
Tak
Ayootedw

h (78 ypdppa)

dpuot

Gnuirdooet

d1ud Tou
Takb{
nopytée

novoepPBonolUtt

Uti'u‘H.a
deltepog
xden

Sénv
(éndvuuo)

non€Alec

dund tou
Atyootedw

;] ”
ACQPUAECTE pOg
dpoudn L

on Lo

Suddu

davteiwt ¢
nonéAAa
Beoxd
Gpuptia
nonéAla

it ’EYL\’}"
puyolpa
tNAog
EugaviZopal
npdyuo
TpEuw

Aot )
nuvtpepévol
TpuyLdona

Bpoxn
AAinia

unéf

RITZ
(Eevodoxelo)
payovpa
TpayLdona
doArdpLo
dévtL .
Yepavaliou
niow
ondAa
Tpé uw

vTpont

pootiyta

payolpa
Beoxd
CWINPUC
Bpoxd
povpvid



417.
418.
419.
420.
421.
422.
423,
424.
425,
426.
4217.
428.
429.
430.
431.

432.
433,
434.
435.
436.
437.
A3%8.

439.
440.
441,
442.
443.
444.
445.
446.
447.
448.
449.
450.
451.
452.
453.

8xAog
tOALETO
"Acla
yértec
&dopurfc
d€v

8éon
Lwvtuvdc
HOTEAAEC
cvunieoto
Spnvd
dpoudnt
a0T) 9dees
Evnuepog

1]
dnaAldooeL

nhesdapL d
tdLoc
oéura
ppuy (da
ﬁbaﬁ
TPpuyovdd

? ”
UMAAANGOCE L

LLow
Lwvtavée
fpda
Tpayoudd
duud pou
tduLog
wivw EunAnon
&epfivw
nopudT L o
O¢n
Smuapdvw
Atyootedw
otdxTEC
uda

F)
dynuAvd
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EeonoVLOTAPL
MOUVEAAL
"Afu(Ovouu)
naAl dvipwnot
oRlw

velw

ondpog

Lwn

HGOT LY La
T¢aveT
oLdnpoTpoxid
Bpoxn
andAvtoc
pLd tpixo

RITZ
(Eevodoxelo)

woUToou PO
vipont
niow
Liiog
nepLREvw
QpapTia
RITZ
(£evodoxeto)
nepL uEvaw
48]
unuctolv L
ducptia
évvéa
VTpomm
Euouv fLopul
@UAAO
onUAu
upUpeL
87un
Bpox
yutdolpiLa
MOV PEC

épyuotfipLo

454.
455.
456.
457
458.
459.
460.
461.
462.
463.
464 .
465.
466 .
467.
468,

469.
470.
471,

472.
473.
474.

475
476.

477,
478

479.
480.
481.
482.
483.
484 .
485.
486.
487.

488.

dogaine
navw Enninon
dév
nopyLdg
dund pov
Spuot
dopulic
ovunieoto
SdxAoc
Tab i
Eypaya
druLtd
nept pévw
Yewpd

aynurid

o1ud Tov
dév

L4
HAVOEPPONOUTL

BofdetLec
yéteg

dév

onpa
TUALETO
naTo i no
denivw

Fd »
HAVW EMUATION
dofivw
EnoLtd
odnna
Aityooredw
npdu
Spnvi
dynuiid
Rénv
(éndvupo)

rAN

odGw
gugavilopal
veUw
doAAGpLO
gvvéa

unég

odLw

T¢GveT
EeonovioTtnpL
TpayLdonu
dpbuog
naAldvipwnot
dvaroyla
Sudda

épyaotfipLo

payoUpa

4
velw
d8vtL
ypavaiL ol
AAvnia
nuridvdpunol

e
VEUW

poupv Ld
HOVVEAAL
CAnUAN L
pUAAO

gupav iouat
pUAAO
dpndtw

n{ow

Bpoxn
UTAOTOUV L
oL dnpotpoxid
EpYQoTNPLO

vTponn

wpal o



489.
490.
491.
492.
493.
494.
495.
496.
497.
498.
499.
500.
501.
502.
503.
504.
505.
506
507.
508.
509.
510.
511.
512.
513.
514.
515.
516.

oTdxTN
viponardcg
9€on

Ee onudvw

novoepBonolti

o¢n
Encitd
dogparfc
Innoapdvw
oppaytdu
100 “Evt
pectiyio
rentdc
dnaArdooet
Bonderec
Udm
HOUpPAT L &
9€om
ovYYevelc
éypu¢a
oduna

"Evt

~
TOU

adth 9d...

) '
QOQAAECTEPOC

TUALETO
dnairdooet

dLnd Tov

§Tpu¢a
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yuldolpl
dvaotevuyude
ondpog
dnitpénel

dévtiL ypavaliol
npUPBEL
naAlLavdpwnol
ol w

97un

Liiog

anpmn

nonéAAu

npdyua
RITZ(Eevodoxetlo)
AAinia

nplBeL

ondAa

ondpocg

BaoLALdcg

dpbuog

niow

anpn

andivtog
oWINPAC
nouvEAAL
RITZ(Eevoboxetlo)
payolpa '

dpduog



10.
;N
12,
13,
14.
15 .«
16.
1Ts
18.
19.
20,
21.

22.

23,
24.
25.

antonym

bomb
bomber
bump
bumper
cent
centre
ambassador
dislike
dismember
disgrace
distinguish
embroidery
enclitic
encomium
empirical
entrance
example
ingressive
Jump
jumper

misbehave

misdirect
misguided

misnsme

Ly -
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AEEN p€ qvii-
Yetn €vvora

pouBa
BouBapdrotind
XTURN KO
NPOPUANKTNPOC

n-/n

100 doAAapiou

n€vipo
npecBevtic
%€ u'apéoer
dLapeAilw
viponidlw
Eexwpliw
HEVTUO
EyuALTLndc
EYADULO
éunepuude
eloodoc
napddeLyua
eilospxduevoc
nnon e
uniov o

CUUTEPLGE PO AL
Goxnpa

nateuvddvw Addoc
napanAuvnuévog

Ovopdiw Addog

26.

27
28.
29.
30.
31.
32,
33.
34
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47

48.

misrepresent

send
sender
sing
singer
sink
sinker
sleep
small

snob

Miss Brown
sue

swell

tend
tender
tent
tentative
this drink
this velley
this wall
this year

understand

undress

drLaoTpéguw

oTéAvw
anoctoAiéac
Tpayoudad
TpaAYoudLoTng
Buditw

nol BudiLetr

NO L MOU Mot L
ninpde
Eevopavic

Al¢ Mnpdouv
Evayw

npnLouaL

TELVW
Tpuepde
dvtiounvo

dont uaotindg
ad1é 18 motd
adTh 1) nouLAdda
adtég & TOlXOC
pETOC

natoAapoive

Eeviivw / -opat
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(PART X - MEPOE LI - TMHMA T (Instructions)
~SECTION I)
OAHI'IES

‘0 nabévee oug EXeL TOpo unpooTd Tov Eva "gUAlo Gnavifoewv"
ol elvat dpL9unuévo &nd 16 1 Ewg 6 348. né Alyo 94 &noloete
348 Aéteic. ‘H 1dia gwvn 9a npogpéper BAheg Tig AéEeirg. kepinég
&n’a&rég tic AéLevg ¥ &uovotolv Bnwc &upLPic ¥ dnolyoviuv &v
TLQ npowape évag "Ayylog® U’GGTﬁ Tﬁ napfntmcn écefg 94 mpénet
v OuuSLmGETE gvav uounro ylpw and 1é Ypapua E mod vndpxeL de-
Evd &nd nade apLdud s ETUL(:) (To Ypdupa B onuatveL “hWGLIbH"}
0’ dnovotolv Spwg uat AéEeLg moU 9a exouv WaTOo LoV “Eevuno nxo
uéoa toug® Stav auolvoete urd TeroLw AEEN, 94 mpéner vd BdAete
gvav nindo ybpw &nd 18 ypdupu F mod Gndpxet detua and 1dv
nade &pL9ud o1d @lAAo TdvV &navinoEwV 3 ETUL C:) (76 ypduua
F onuaive. "FORBIGN"). Tnv na&a AEEN 98¢ TNV dunovoeTe MONO IMIA
®OPA, YL abtd 94 npéner vd elote mpooentinol. ietd &nd nide
AEEN mol 9§ dunolte 94 pecolapfel &puetdg xpdvog yid vd npo-
AaBaivete va onueLdvete THY GRAVTHON GGG.

~ - 3 ” - ' ”, » LI 4
AWCTE PLGv anavinog yLd & A e ¢ Tic AEEELC E0TW ML AV
d€v _€lL0TE UMOAUTU TLYoUPOL YiLd TNV 0p9dintd Tng .

llpooétte Twpu Ta andlovVu nupadelyputa s

1. [wét] "0p91 dndupions <:::> F (o)

‘H AéEn mo¥ duoloate d€év elxe navéva Levind otoixelo uéoa
Ne* €10l PBAAape Ttév nindo ylpw &nd té ypduuc B .

24 [Yuél] "0p81 dndupion: E g:::)(gn)

LTn AeEn o’ anouUaTE o npwtoq nxoq ﬂpO@EpﬁnnE ué Eeviund
tpbéno+ &toir BdAaue tév nluio ylpw é&nd t6 ypduuu F .

- rd - - % e - -~
INueiwon "Av &dAArdEete yvdun woal Yelfoete vé diaypagete
- >~ -~ - . Ed ” » >
piLdv dndvinon yuéd vd 0OOETE WLEV GAANV, MAVTE
T0 wg EEfiG @

"Anolovdolv 6 Gudun napudelyuata yid €€douncn cag. AT
T1] 9opd 94 mpéner doele vé onueldoete THAV &ndvinon mol
Yewpelte cwotn Bdfoviag 1év mluro &dvdroyw ylpw and 16 E 7
Yopw &nd 16 P . Aol onueitdoete tdv nbuAo eite ydpw &nd 16
E eite ydpw and td F, 94 duoloete 1 owotf &rndvinon yud vd
T} ouyupivete p€ TH duun oug nol Lowg XpeLaoTel vd T dLop-

fdoete p€ 16v 1pdno mol EEnynocue.
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Hopadelypato 3

3. [péipor] & F  ’0p9 dndupion:
BaAte 1dv xOudo ylpw and té F. (2m)

Ll
OnpLOT):

4. [pits] B F 'opd) &
18v uluro ylbpw &ndé 16 . (2")

n
Bdite T8

5. [merz] E P '0pdM andupian:
BdAte t6v ninro ylpw &né 6 E. (2")

6. [méri] B P ’0p8% &ndupion

BdAte tév ninro ylpw &né té F. (2")
7. [péins] R P ’0p9 Andupion

BdAte 1év ninio ydpw &ndé té F. (2")
8. [pénz] B F ' 0p9f &ndnpion :

BaAte tév uduAo ylpw é&nd td B. (2")
"And 3D uir Yotepa d€ 94 olc divetdal B ocwotd &ndvinon.

o - , - ” w - o - - 3 ”
Av d€v mpoAdaPeTre VA ONUELWOETE T VG dLopddoeTe wLdv ANAVINOM,
- - L4 - ” ~ - -

unv té onégreote HABOAOU yirutl adtd pnopet vd old¢ €mmpedoet

nal vé névete nt Ao Addn oT1f ocuvéxetra.

#H TYPIZETE AKOiH ZEAIAA. 04 od¢ nd €yd ndéte vd td udvete.

Kotahapoivete & n p L B ® ¢ t{ npéner vd udvetes "Av 9érete

VA PWINOETE T(MOTE, PWINOTE TO TAPU.

Puptote TWpe 0TN OeAidu 1 uL €toLpnotelze v dpxioovue. “BTOoLpoL;

(EEL Actually, this is a picture of what the Master Sheet looked
like. The transcription of examples enclosed in squere brackets
(eoge [méri]) as well as the correcct response (e.g. "0p91 &ndéupron:
BaAte tév winro ypw &ndé 16 F) were on the Mastor Sheet and heerd
on tape but did NOT appear on the Studenta' Instructions Sheets;
neither did the indications in parentheses which showed the interval
of time between the end of one item (along with thc correot response

accompanying it) and the beginning of the next Onm.)



17.

27.
28.
29.
30.
31.
32,
33.
34.
35.
36.
37.
38,

[zwél]

[Ods v 1s]
[ois yia]

[ e8ndounim]
[téna]
[znbb]
[s#gx]
[misdarékt]
[diz14sk]

. [adrés]
. [2gzdmbl]
« [82s veb1i]

[04s drénk]
[sdgs]

[miznéim]

. [tént]

[sfg]

. [2gzdbl]

[mizdarékt]

- [®@babsads]

[téa]
[sxyd]

[epgkdums om]

« [ebfrikal]
. [éntrens]

. [dastigwil]

[ & dounim]
[egbumiom]
[andests nd]
[dastdgwal]
[J£ba]

[sdg]

[2 b sada]
[snbb]

[ & ntounin]
[mdsdirékt]
[distipgwil]
[ebrikel]
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SECTION

I

MASTER  SHEET

39.
40+
41.
42,
43.
44.
45
46.
47
48.
49.
50,
51.
52.

54
55.
56.
57
58.
59.
60,
61
62,
63,
64.
65.
66.
67
68.
69.
T0.
T1.
T2
T3
T4+
15
T6.

[éntrens]
[sdge]
[egegldtak]
[zwél]
[6ézw6m]

[ & ndounim]
[adested nd]
[211p]

[ 34v]
[4gzdmbl]

[ & downam]
[mésbshdav]
[eggdumsom]
[ods vadla]
[ténd]
[zwél]
[emp£rikel ]
[sfge]
[sxyid]
[s€¢]
[embirikal]
[snéb]
[smél]
[tédetiv]
[imbrdiders]
[éndrens]
[d&zmémba]
[éndrens]
[embé sads]
[swél]
[2zmd1]
[s€3e]
[téd]
[94a]

[bas wél]
[éntrens]
[s11p]

[ doundm]

17
78.
19
80.
81
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.
92,
93.

95.

96.

97+

98.

99.
100.
101.
102.
103.
104.
105.
106.
107.
108.
109.
110.
FEL
112.
113.
114.

[swél]
[déstdngwsl]
[misreprézént]
[znibb]

[ & ntownin]
[Y4mpa]
[ebdrikel]
[2grésiv]
[éntrens]
[mizbrdun]
[ebdrskal |
[mazbahéiv]
[egklLtak]
[s€yee]
[ddzmémba]
[eggléték]
[mézgéédid]
[211p]
[d&smémba]
[s€ga]
[m&sbrdun]
[ténda]
[0z drdnk]
[m&snéim]
[#brdézders ]
[mizreprizént |
[d4zgréais]
[822 wdl]
[84s ardigk]
[mizbihésv]
[téntativ]
[02s yda]
[téntativ]
[Y4mbo]
[tédatav]
[Andrés]
[82z yia]

[baz drigk]



115.
116.
117.
118.
119.
120.
121.
122,
123,
124.
125.
126.
127.
128.
129.
130,
131.
132.
133.
134.
135.
136.
137.
138.
139.
140.
141.
142.
143.
144.
145.
146.
147.
148,
149.
150.
151.
152.
153,

[tént]
[ﬂﬁmb]
[dasmémba]
[téndativ]
[mizbrdun ]
[#ngrésiv]
[mizbshéav]
[éndrens]
[64s drdgk]
[Y4be]
[téndativ]
[snibb]
[sdys]
[empirikel]
[siq]

[ & ndounim]
[#mbréideri ]
[egldtik]
[tédativ]
[94p]
[misbihéav]
[#brdadari |
[2gzdmpl |
[dasgréis]
[ egkSums om |
[midsgdadad ]
[eglitak]
[smd1]
[empérikel]
[sdest&na]
[embfriksl]
[swél]
[distdngws8]
[m&sbrdun]
[211p]
[mézreprizént]
[d2zmémba]
[64s wdl]
[adeste nd]

154.
155.
156.
157.
158.
159.
160.
161.
162,
163.
164.
165.
166.
167.
168.
169.
70
17
172,
173,
174.
175.
176.
177
178.
179.
180.
181,
182.
183.
184,
185.
186.
187.
188.
189,
190.
191.
192.
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[embirikael]
[sfg]
[andrés]
[64s wdl]
[44b]
[téda]
[smé1]
[d22144k]
[Yibe]
[si3e]

[ois yda]
[misgdadad]
[masnéim]
[andestaénd ]
[Y4mba]
[tént]
[dasgréas]
[sénas]
[2gzdmbl]
[2grésiv]
[ mbadseda]
[ddsmémba]
[mizbrdun]
[ ¥ Zmp]
[désgréis]
[téndativ]
[J4mpe]

[ bef sads]
[s1ip]
[ségx]
[enkl4tak]
[misbrdun]|
[téds]
[mizddrékt ]
[345)

[02s yis]
[empdrikal ]
[mésreprizént]

[Saz yio]

193.
194.
195.
196.
197.
198.
199,
200.
201.
202.
203.
204.
205.
206.
207.
208.
209.
210.
2L
212.
213.
14
215,
216.
21T
218.
219.
220.
221«
222,
223,
22k,
225,
226,
29T
228.
229.
230.
231.

[s€ge]
[eggliték]
[2g2z4bl]
[s£y]
[enedumi om]
[mézbrdun]
[m2znéam]
[m&sbihéiv]
[mésreprizént |
[masgdadad ]
[éndrens]
[snx]
[miznéim]
[4#gzdmpl]
[misbihedv]
[slip]
[zmé1]

[ 4mb]
[dgzdmbl]
(047 v 1i]
[s¥px]
[dastfawal]
[ zmn81]
[daz1dak]
[ténde]
[0z drink]
[téda]
[d2zmémba]
[embdrakel ]
[s€p]
[emba seda]
[ténd]
[mézgdadad]
[igrésév]
[sig]
[des1dak]
[disgrésis]
[téd]

[syd]



et
233.
234.
235.
236.
ST
238.
239.
240.
241.
242.
243,
244.
245.
246,
247.
248.
249.
250.
251.
252,
253,
254
255,
256,
257.
258.
259.
260.

61.
262.
263,
264.
265.
266.
267,
268.
269.
2170.

[engdums om]
[ ségka]
[téntetav]
[adrés]
[d3z yia]
[mfsdsrdkt]
[eggdumiam]
[andestznd]
[2ba& seds]
[ sdgkas]
[egumiom]
[s€ne]
[slip]
[2wé1]
[egbumi om]
[2zn#b]
[téntotiv]
[iggrésiv]
[ £mb]

[ & ndounim]
[znidb]
[distéggwig]
fagzdbl]
[4mbrdésdar: |
[mésnéim]
(645 wd1]
[#brdsders]
[sdgka]
(042 veb 1]
[ & dounim]
[ Y4mpa]
[0iz drdipk]
[sxyd]
[téndetiv]
[téndas]
[s€pa]
[egdumiam]
[ds214sk]

[ sxyd]

271,
T2
273,
274
2754
276,
277.
278.
279.
280.
281.
282,
283.
284
285.
286.
287.
288.
289.
290.
291.
292.
293.
294.
295.
296.
297.
298.
299.
300.
301.
302.
303.
304.
305.
306.
307.
308.
309.

~ 82p2 -

[m#sbriun]
[smé1]
[dastdgwal]
[§4mp]

[84z yio]
[tédatav]
[2ngrésiv]
[ténda]
[andestaénd]
[misdarékt]
[andrés]

[ & ntounim]
[snib]
[misnéim]
[mizgdsdsd ]
[mézbahéav]
[syd]
[egldtak]
[&badsada]
[#brdaders ]
[ §4mp]
[2gzdmpl ]
[das1dik]
[miznéim]
[2gzdmbl]

[ Yimbs]
[téa]
[ﬂ&mpe]
[s€nge]
[egglftak]
[ & ntounim]
[mizdirékt ]
[mEsgdadad ]
[b64s vad1a]
[#ngrésiv]
dazgréis]
[misreprizént]
[J4mp]

[mézreprizént]

310. [engldtik]

311.
312,
313.
314.
315.
316.
317.
318.
319.
320.
321.
322.
323.
324.
325.
326,
327.
328,
329,
330.
331.
332.
3334
334.
335.
336.
337.
338.
339.
340.
341.
342,
343.
344.
345.
346.
347.
348.

[2g24b1]

[ syi]
[zlip]
[mizgdsdad]
[das143k]
[8ag wél]
[ddzgréis]
[sdga]
[egglitik]
[m&zreprizént |
[rdrés]
[2md1]
[Y4mba]
[andrés]
[#mbrdidari |
[engldtak]
[tént]
[egkoums om]
[mizdarékt ]
[b3z wél]
[03z vé1:]
[dizgréis]
[rdest & nd |
[swé1]
[téas]
[andrés]
[ddz v 1i]
[d&smemba]
[J4be]
[syi]
[ténd]
[sén]
[s€gke]
[2grésiv]
[sfngs]
(842 drégk}
[a2s1dik]

[ egkouns an]
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MEPOS _IT ONOMA s
(PART 1I) NAME

SYAAC ATIANTHLEQN

(Answer Sheet]

% E F 1 #% 2 F
2e E F 28. E F
3. B 7 29. 0 P
4e I F 30. E F
5. E F 31. E F
6. 7 F 3, E F
T B F P33, E F
8. B F 34, E F
9. E F 35. E F
10. 12 F | 36. 7 F
¥Tq B F 37 = F
125 2 F 18. B F
13. B F 39. E F
14. E F 40. E F
15. E F 41. E F
16. 10 F 42. 5 F
17+ 2 F 43. B F
19 B F 44. B F
19. E F 45. E F
20. E F 46. E 12
21. T F 47. E F
22. IS B 48 B F
35 E F 49+ T F
24. E F 50. T F
25. B F R
26. E F
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(PART I1 - MEPOZ XII - TMHMA II (Instructions)
SECTION IT)
OQAHI'TEX

‘0 nadévug cug £xer Ttdpa unpootd tou €va "@UlAAo anuvidoewv"
nod elvatr dpidunuévo &nd 16 1 fwe 16 92. é Alyo 94 duoloete
92 Xéfeirg. ‘'H (diu quvi 94 mpogéper 8Aheg 1i¢ AéEeig. Mepunée
dn’adtég tic AéEeig 9’ dnovotolv Bnwg dnpifBlc 9 duoldyovrav &v
1i¢ npdgepe Evac “AyyAoc* o’ adtd Tthv neplintwon £oelc 9& npéner
vi unuetwoete €vav ululo ylpw &nd té ypduuwo E nol Ondpxet
debiud and wdade apL9ud : Etou . (76 yplpuu E onuaivel
"ENGLISH"). ©’drovotodv Suwg uai AéEeig nod §d Exouv udnorov
"eevind" fxo péoa toug* Stav duoloete wid tétova AEEn, 94
npénetr vd Bdrete €vav nindo ylpw dnd ©6 ypdupua F nov
Onapxet det1d and tév ndde dpu9ud o1d @lAlo TRV 4nuvinoewv 3
Etol é) . (76 ypdpua F onuaiver "FORBIGN"). TAv nd9e AéEn
94 tfdv anoVoete MONO HIA ®OPA Y. a0t 84 mpéner vd elote
MPOCEUTLHOL. ketd &nd ndde Afin nod 9’ &uolte 94 peoorcBel
apnetde xpévoc yid vd mpoAaBaivete vd onueidvete THV dndvin-
on oug.

ABGTEe pirdv andvinon yid 8 A e ¢ tic AéEeivg £otw ni' 8y

' [ ]

I i ¥ I ra 4 #
DEv ELOTE anoOAuTa CiyoupoL YLE TNV 0pdoInTa TNC.

Opooéfte Ttwpa T& Andlovdu mupedelyuuto :

1. [1ént] '0p91 dnduprLons Gi) F (2m)

t - - » - -, T - rd ~
H A€En moU Ganovaoute OEV elXE naveévu LEevind OTOLXELO
p€ou tng*® €tol Bdlape tév udulo ylpw &nd td yepdppa B .

2. [1ént?®] "0p94 &ndnpron: E CE:) (2m)

Té télog tNe AéEnc mol duoloute npogépdnue pé Eevind
tpbéno* €toi Bdlupe tév nduro ylpw &nd 18 ypdupua F .

Snueiwon :  "Av dAAGEete yvdun nul YeAfjoete va diaypddete
ptdv dndvinon yvd vdé ddoete pirdv &AAnv, ndvie
TO W¢ EENC:

N @:’)

"Anoiovgolv 6 dudun napadeiyuata yid dEdonunod oug. AdTH
T} @opd 94 npéner éoele vd oiperdoete AV dndvinon nouv
Sewpelte cwotn Bdfoviug 1év minio &dvdloyu ylpw &ndé 6 E
i yUpw &ndé 18 F . "AgoU onueitwoete 16v niuAo eite Yylpw
andé td6 B elte ydpw &ndé 16 F, 94 duoloete T owoth dndvinon
Y& va Tt ouyupivete pé€ TN duuf ocug Mol LOwg XPELGOTEL
vd th dropvdoete pé€ 1év 1pdno nol éEnynoupue.



0

Hopudeiyuotu 3

3. [bénd] B F  '0pdf &ndnpions
BéAte tév ninro ylpw &ndé 16 B , (2m)

'0p9M Gndupromn:
BaAte tév ninio ylpw

=
=

4o [moniq] . (2")

(v
=
On
-
O
el

5. [{vnigk] 7 P 0p¥i Gndupion:

Baite tév ulndo ylpw é&nd 6 ¥ . (2m)
6. [1Zmp] E P '0p9 dndupion:

BiAte TOv nindo ylpw and 6 E .  (2m)
7+ [kéum] B P '0p9f dndupron:

BdAte 1év winro ylpw und 16 B . (2m)
8. [1&£mb] E F  0p91 &ndupron:

BéAte 16v mdnro ylpw and td F . (2m)

] ” -~ w ” ~ ” ”
And 3@ n. Uotepa € 94 olc divetwur 1) owoth &ndvinon .

o -

"Av d€v mpoldfete vd onueidoete N vd diLopddoete pLdv Andvin-

- »

on uiv 16 ouégreote nudbAov yiati adtd pnopel vd odg énne

pedoer wnui vé ndvete uir &AAa Addn oth ocuvéxera.
MH DPYPIZETE AKOMH ZEAIAA . 04 odg nd éyd ndte vd 16 ndvete.

KatahaBaivete & n p L B @ ¢ <t npéner vd ndvete; "Av 9€heTe

V4 PWTNOETE TIMOTE, PWINOTE TO TAPU.

Mvplote Tdpu 0T1N OceAidu 1 uL étolpacteite v dpxloovue. “BToLpol;

- e .-

(NB. Actually, this is a picture of what the Master Sheet looked
like. The transcription of examples enclosed in square brackets
(e.g. [bénd]) as well as the correct response (e.g. O0p9] andupion:
BdAte 18v nindo ylpw &nd 16 E ) were on the Mester Sheet and heard
on tape but did NOT appcar on the Students' Instructions Sheet;
neither did the indications in percntheses which showed the interval
of time between the end of one item (along with the correct response

accompanying it) and the beginning of the next one.)



11.
12,
13.
14.
15.
16.
17
18.
19.
20.
0
22.
23.
24.
25.
26.
27
28.
29.
30.
31.
32,
33.
34.

[sén]
[bAmba]
[séna?®]
[sdpk®]
[sénde]
[ bAmpa]
[bAmbs]
[sénd]
[sdge]
[ségk]
[eénd?®]
[ bAmba]
[bdm]

[ sénd?]
[b£mb®]
[sénd?®]
[sénta]
[sdnke]
[sént?]
[ 04mp®]
[sénds]
[s€5e°]
[ bhmp®]
[sént]
[sénda]
[s4g]
[sénd]
[sént?®]
[ségga]
[sént®]
[bdmas]
[s458°]
[sénd]
[siges]

PART TII - SECTION

- 226 -

II

MASTLIR — SHEET

35.
36.
37.
38.
39.
40.
41.
42
43.
44
45.
46.
47
48.
49
50.
51.
52.
53.
54.
55
56.
5T+
58.
59.
60.
61,
62
63.
64.
65.
66.
67.
68.

[bdap]
[sénge]
[sdnka]
[bibm]
[sént®]
[bﬂm]
[sént]
[sénts]
[sdgk]
[sdy]
[sénda]
[sdnge]
[bbma]
[s4y]
[spe]
[séna®]
[s436°]
[bimbe]
[sé5K]
[sénds]
[ b&up]
[s€ya]
[bdm]
[bbme]
[sfnga]
[bAmp]
[sénts]
[ bdmpa]
[s£pga]
[ sénde]
[bﬂmpe]
[sdns]
[Sént]
[ b&mp®]

T0.
T1.
T8
73.
4.
54
76.
(i
18.
79.

81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.
92.

[sénd?®]
[s£ne°]
[v4mp]
[sénd]
[ bAmbe]
[odg]
[sénde]
[bdmpa]
[ségka]
[bdmpa]
[sénd?®]
[bioms]
[£mb?]
[sdgke]
[b£mp@]
[ségke]
[sént]
[sénds]
[bim]

[ode]
[séntas]
[sé7x°]
[sénd®]
[s€pe°]



1
2%
s
4o
5.
6.
Te
8.

10.

11,

12.
13.
14.

15
16.
1%
18.
19.
20.
x5

22,
23.
24
25.
26.
27

28,
29.
30,
31.

simple
symbol
Jump

thumb
amplify
emblem
pumps
thumbs
entomology

endanger

cent

send
sentry

laundry

tents
bends
blanket
engagement
sink

sing

bankrupt

angry

(he) thinks
things

comb

Jjumper

comber

centre
sender
sinker

singer
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PART IIT -~ SECTION I

STUDENT TRAINING SHEET

anAée 32, thump YpodLd
cUuporo 33. tent &vt lounvo
nhdnpa 34. tend tefvw
dvtixepog 35. bank Teénela
gvigyiw 36. bang &ndtopog npdtoc
£ uBAnuo 37. bumper NPOPUAAUTAPAC
dviAfecg 38« bomber BopBapdLotLud
dvtixeLpeg 39. tenter ﬂquOLO yid Eniwpa
Evtopodoyia povxwy
Balw of 40. tender Tpugpepdc
wlubyve 41« banking tpanefiTinéc épyacieg
€natoatd 42. banging - wuAelvovtag p€ npdto
doAlapiou 43¢ slave ouAGBOC
oTéAvw 44. sleep ynvoc
ppoupbg 45. sleeve pov it
polxa yLd 46. small pinpde
Ll 47. smell uupwd L
&vt iounve 46+ smoke nanvoc

oTpoYEg 49. snob Eevouavng
novB€prta 50+ snore pOXAALLw
dppuBdvug 51. snow xtovi
BudiLw 52. swell npRgopat
TpOYoUdR 53« sweep ouounilw
X PEWKOTIT - 54. swine youpoUvi

uévoe 55. sue gvdyw
Supwuévoc 56. suit HOOTOU ML
vouiZet
npduaTe
XTéva

uniova

Eaviinf unxavi

(Aavépa)

HEVTPO

dnootoAfag

nou Budifetr

TPOYOUdLOTNG



(PART III -
SECTION 1I)

MEPOS TPITO - TMHMA IIPQTO

(Instructions)

OAHI'IEX

né ACYO 9’ édnodoete 224 "EAANV inéc Aéiatg 1 ¢p&05Lg Ka%a
hein 1 opdon 84 auouctau MIA mONO @OPA Yo adtd 94 npéner vd
gelote ﬂpOGEHTLMOL. ‘H ndSe kehn 1 gpdon uata¢pacatat Hovo-
AENT LKA AYYALna OTLQ sL&Lueq caktoeg nov cug £dwoa* Ov

T AT
Tig usksrnoate 98¢ npéner vd unopelte vd neite o1’ AyyAuud
a0TS mol duolie otd 'EAMqvind X wp ¢ vd nopumn i =

"Ap€owg péAig duoloete pud ‘BAAnvinn AEENM 1
v dvtiotoixn “AyyAisn Inc peETA@EUON.

dfLete .
ppdon méote
A®cTe widv andvinon yid SAhec tic AéEeivc § gpdoelc moY

PO ] Cd W L1 Cd T H Ld Ld 4 Cd
 anovogete €0Tw uL av dEv eilate andivia BEBator yLd TAV
0pdO0TNTA TNC.

Mpoocétte tdpa Td &udlouda mapadelypata
(Aduna) LAMP
2. (dvroniiw) IMPRISON

"0p81 uetdgpaon
"0p91 MeTA@puan
"Anolouvdolv 6 dudun napadeiyuputa yid €Edounod gac. ALTY
N gopd 98¢ npéne. €oelec vd nelte 1 uetdypaon. Metd and
wdde ‘EAAnviun AEEnN 1| gpdon mol 84 &uolte 94 pecoAufel
dpnetde xpdvoc YLd vd mpohuBaivere vd Aéte thv CAYYALMNY
TNG METAPPUOT. BTN CuvEXeLa, nai pudvo yid td éndueva 6
nupadelypata, 94 otc divetar énifong nal 1 owoth '"AyyAiwn

METAQPATT o

3. e@uuwpévoc  (STUDENT RESPONSE) ’'0p9A uetdppoaon s ANGRY

4. TnS5pta (STUDENT RESPONSE) '0p91 petdgpaon : DOOR

5¢ STEAVW (STUDENT RESPONSE) ’'0p9% upetdgpoon : SEND

6. Tetpddio (STUDENT RESPONSE) ’0p91 upetdopuon : NOTEBOOK
7. Touvpolvi (STUDENT RESPONSE) ’0p9n upetdgpoon : SWINE

8. el (STUDENT RESPONSE) ’0p9M uetdepaon : AUNT

"And d® ni Yotepa d€ 94 cdg divetwr N AyyAunn uetdgpaom.

Kululuﬁubvata & n o L B w_g_ Ti npéﬁab va udvete; “Av
9€Aete vd pwINCETE TLMOTE, PWINOTE TO TOpC.

Elote €towpol tdpu v’ apxlooupe;

(NB. All eight examples were done orally. The Students' Instructions

sheets were left blank in the respective spaces. The Greek word and

the correct response werec heard from tape.)
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PART TIII - SECTION I
MASTER SHEET

1. Tpugepdc 36. onouniiw
2. &ppaBdvac 37. anAbe
3. ARONUL 38. Svpwpévog
4. npdpato 39. Eavtiun unxovh (Aavdeo)
5. Ypodid 40. Eevopavic
6. Jvuwpévoc 41. Evioyxdw
T. obuBoiro 42. nouBé€pta
8. PBopBoapdioTind 43. tpénela
9. Budilw 44. wnouvBépta
10. nootolul 45. &vtixeipec
11. xtéva 46. dvtlounvo
12, Svpwpévoc 47. évayw
13. nanvéc 48. Eavtuiufy unxavd (Aavdepa)
14. nol BuvdiLer 49. &vioxlw
15. &vtAfec 50. xtbvi
16. obuBolo 51. oGufBoio
17. énatootd doAlapiov 52. mpoguAanthipac
18. &vtixeiLpec 53. &vtionnva
19. Xxpewnonnuévoc 54. poUxa yi& mAboLuo
20. Tpayouvdd 55. noanvdc
21. mAhafolo yid aniwpa polxwv 56. &viixerpac
22. évayw 57. BGlw oé nivduvo
23, poxoAilw 58. onounilw
24. &vioxdw 59. &nootoAfac
25. &ppaBivac 60. mpdypata
26. oTéAvw 61. TEOPUAGHTNPAG
27. poxeAifw 62. pouxa YLd mAUOLuO
28. &vtiounva 63. &vtAiec
29, uvpwdLd 64. xpewnonnueévog
30. Unvog 65. noufépra
31. umAolGlo 66. youpoUvi
32. uwupdec 67. mAaloLo yLd Gniwpa polxwv
33. Budilw 68. B&tw o€ nivduvo
34. xpewnonnuévoc 69. puvpwdiLd

35. &mootoAfac 70. &vioxdw



T1.
72.
753
4.
15
716
7.
8.
79.
80.
ol
82.
83.
84.
85.
86.
37,
J43.

98.

99.
100.
101.
102.
103.
104.
105.
106.
107.
108.

ppoupde
unAovLa
aviiiec
€nato0td doAAapiov
avtixeLpeg
né€vipo
npnLouat
youpouvL
TPUYoudLoTmng
dndiopog npdroc
avtion)vo
AvTiXELpPEC
nol PBoudiLer
avtiounva
anide

GTPoOVEC

EVayw
TPOYUAGKRTT PG
poxaiifw
onAdfoc .
Tpuyoudrotic

&vtlfeg

MTAwLOLO YLd GnAwpa poldxwv

onounilw
ypodi&
EuBANuY
poUXe YLl mAUoLuO
nnédnua
Hinpdg
youpoUvi
dvT ixeLpac
nouBEépta
&MOGTOAEGC
OTPOYEC
Telvw
HUPWd LA
&vtioavo

LEVOUAVTG

109.
110,
111,
112,
113
114.
1153
116,
117
118.
119.
120.
121.
122,
123,
124.
125,
126.
T2
125,
129.
130.
157
132,
133.
134,
135,
136.
137
1%8.
139.
140.
141.
142,
143.
144.
145.
146.

dvtixeLpug
pupwdLd
pouBapdiotind
TPAYLaTO

BaLw o€ nivouvo
TPayovdd

TELVW

nENLOWE L

4 poupde

voutiet
TpayoudiLotiig
dppuBdvag
&ndtopog updtoc
oTéAVw
nAeivoviac pé unpdto
ypodLa
Tpanciinée €pyuoieg
OuoUTLEW

Unvoc

andTonog npdtog
dviyw

onAdpog
TPOYUAUKTTN PUC
¢vtopodroyla
X1évi

XTEVa

Buditw

ppoupde
Boupapdrotind
KOGTOU L
Tpueepde
TPaYoud®

VOuLLEL

nAaioLo yid &nmAwpa polywv

poDxe yLd mAloipo
dppuBdvuc
HEVT PO

pov Lt



1475
148.
149.
150,
1574
152,
153,
154.
1554
156.
157,
158.
159.
160.
161.
162,
1635
164,
165,
166,
167,
168.
169.
170.
171,
172.
173
174.
15
176.
17«
178,
179.
180.
181,
182.
183.
184.
185.

EuBAnua

Tpueepdc

¢vtopoloy (a

gbufolo
XPEWHOTNHEVOG

Eavtinn unxavn (Aevdpa)
Hupwpévoc

HOCTOUUL

Tpaneﬁbtbuég tpyaolecg
anAbe

EuBAnuo

XTEva

oTpogéq

Eevopavng

Telvw

Tpayoudd

OTPOYEC

TpanelLTIHEC Epyuoleg
Unvoc

EuBAnua

nie {vovtag pE npdto
TPAYOUdLOTHC

pmAoula

nietvovtag ué upbto
vouttet

nndnue

Yupwuévoc

LavTinf unxavi (Aavépa)
povint

ppovpde

npnéouct

guatootd dorAupiov
pov int

npedyuata

Tpueepdc

anide

XPEWHOTINUEVOC

XTéEVa

voutgel

- 231 =

186.
187.
188.
189.
190.
191.
192,
193,
194.
195.
196.
197.
198.
199.
200.
S0
202,
203,
204.
205.
206.
207.
208.
209.
YD
K
212
213.
214.
215,
216,
217.
218.
219.
220,
ok
222,
293,
224.

aonAdpocg
dnbétouog npbdrog
Youpouv L
Eevouavig
ninpde

oTéAvw

onAéBoc

B4lw o0é mivduvo
tpanelLtinéc épyaoclieg
Evioporoyia
punAov o
¢vtopoioyia
dvtlounva
HEVTPO

npRiouat
poxeAttw

poav tnt
dnootoréac
xi1ovi

Unvoc

nanvdcg

XLV

Tpdneta

yYpodLd
BouPoapdLotind
dvtitounvo
HEVTPO

Tpanela
nocTOUML

nonvog

whe {vovtag wé mpdto
Telvw

dvt {xeipac

oG Budilet
4rnooToAéac
gunotootd doAdapiov
Tpanela

T U

OTEAVW



i SR

PART III - ALL SECTIONS

INSTRUCTIONS FCOR THE JUDGES

The Production part of this experiment consists of three sec-
tions. In Section I the students are given a number of spoken Greck
words and are asked to give a fluent translation of each in English.
In Section II the students hear a number of Greek sentences and are.
asked again to record a fluent translation of each in English. The
students have previously been trained in the translation of these
items through special training sheets containing the material to be
tested; so they should be familiar with it at the time of testing.
In both sections what is being tested is student vocal production
of (a) [+nasal][+stop], and (b) /fs/[+voiced consonant] English se-
quences; these sequences are examined both within words and across
words. Section III is a further attempt to test student production
of _/3{[+voiced consonant] English sequencess this time the material
is disguised as a grammatical cxercise: cued by the parenthesized
words and also by the singularity or plurality of the relevant noun
in each sentence, the student is asked to give a fluent rendering

of each sentence after having silently decided on this, these, those.

What you,; as judges, are requested to do is to decide whether the
'sibilant' terminating these 'demonstratives' is differentiated or

pronounced identically in this environment.

You have been given a scoring sheet with the translations ex-
pected of the students. On this sheet the relevant sequences have
been concatenated for your convenience, like this: "this_boy". Now,
you are to please listen carefully to student renderings separately
per item, per section. Please pay closc attention to the relevant
(marked) sequence which is being tested each time. Ignore all other
aspects of the pronunciation of the item you hear - such as pronun-
ciation of other consonsnts and vowels, speed, and prosodic features.
You would probably prefer to locate on your sheet the problemstic
area of each item before you listen to its production on tape so

you may concentrate on this area only.

It is essentiasl that idiosyncratic features be taken into ac=
count in rating. Ior example, if a student consistently partially
'devoices' a2 regular /z/ in his speech; he cannot be expected to

make the mistake of fully 'voicing' the /s/ before a voiced consonants



if the 2z in razor sounds like something between a [s] and a [z],

then the s in this razor (which is hypothesiged as erroneously
= L LA

voiced before a voiced consonant) will probably also sound like

something betwecn a [s] and a [z].

Please rate student performance of the critical sequences as
either 'acceptable' (if it is perfect or near perfect English) or
'unacceptable' (if it has Greek traces in it). It is important that
ATL ITEMS BE RATED and that ezch item be rated after ONE SINGLE
hearing. The items are, of coursec, numbered identically on both the
tape and your scoring sheet. If you regard the sequence in question
as 'Acceptable'!, write an A in the space provided at the right of
the relevant item. Otherwise, write a U in this space. If you find
that a student has produced a word/sentence which is completely dif-
ferent from that predicted in your own sheet, do not write anything

in the blank.

You will now hear three sets of examples (one for each section
of Part III) which are mcant to help you to establish standards for
rating differences. Fach set is divided into (i) items the critical
part of which is pronounced ‘'acceptably', and (ii) items which con-
tain an 'unacceptable! sound sequence. As the 'answer' appears after
each student response, you do not have to do anything but listen at

this stage.

Finally, after you have listened to these cxamples, you will
hear some practice student-renderings which are to be rated on the
special 'Practice Bating;Sheet' provided. Listen to each item and
then rate it as explained. When you have finished rating the prace
tice tape, we shall compare your ratings to see whether and how they

differ from one another.

If there are any questions, please ask them - now or as you

work with the practice tape.



JUDGE'S RATING SHEET

Expected Student Responses

1.
2.
£
4e
5.
6.
T
8.
9.

10.

o

12.

15s

14
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16.

17s

18.

19,

20.

21.

22,

23,

24.

25,

26.

27.

28,

29,

30.

gy

32.

33.

34

35.

36,

tepder
ngagement
Jump
thiags
thu%p
angry
sygpol
bomber

A
sink

L)
Qpit
coq?
angry
agoke
siqger
pumps
sygpol
ceq}
thu@Ps
baqgrupt
sing
tenter

wd
sue
A" ]
snore
ot
agylify
quagement
send

LW )
snore
tents
smell
w
q}eep
juq?er
small
LV
siqg
baqgrupt
squer

swee
Sweep

NERRR RN AR AR RN
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STUDENT'S NAME:
JUDGE'S NANE:

PART III = SECTION

I

37.
38.
39.
40,
41.
42,
43.
44.
45.
46.
47+
48,
49.
50.
51
52.
53

55.
56.
5T
58
59.
60.
61.
62.
63,
64
654
66.
67
68,
69.
T0.
Ts
T2

sigple
angry
cogPer
gyob
agplify
blanke?
bank
blagyet
thugps
tent
sue
cogper
a%plify
snow
symbol
buqyer
tents
laundry
smoke
thu%p
endanger
sweep
sender
things
bugyer
laundry
pumps
banrupt
blanket
qfine
tenter
endanger
smell
amplify
seq}ry

jugyer

AR RN RN R R RN R AR

T3
T4
754
76.
TTe
78.
19
80,
81.
82.
83.
84
85.
86.
87.
88.
89.
90.
91,
92.
93.
94
95.
96.
97.
98.

100,
101.
102.
103.
104.
105.
106.
107.
108.

pumps
ceg}
thugps
centre
L= )
swell
-~
qyine
siqger
ba%g
teq}
thuqys
siqger
teq}s
siqyle
bends
s
sue
bumper
snore
slave
singer
pumps
teq}er
sweep
thqu
eqplem
lauggry
jump
ggall
gyine
thugp
blagget
squer
beg§s
tend
A
gpell
teQ}

snob



109.
110,
111.,
112,
113.
1.
115.
136,
117.

119.
120.
121,
122,
123.
12},
125.
126,
127.
128.
129.
130.
1314
132,
133,
134,
135.
136.
137.
138.
139.
1,0.

12,
13,

145,
6.

thumb
smell
wd
onper
thiqgs
eqﬁanger
sing

St
tegg
swell
L
seq}ry
(he) thinks
singer

A\
engagement
bang

L)
squ
baqglng
thugy
haqylng
sweep
sleep
bang

L
sue
R
q}ave
bu@ger
entcnology
sSnow
v
conb

4
sink

\
sentry
bombor

o
suit
tender

S

sigg

(ha) thinks

tenter

N
laundry
cqgagement
centre

q}eevo

EERERERRRREEY

EEEEREEE R TR T T

7.

9.
150,
151.
152,
153.
154.
155.
156.
157.
158.
159.
160.
161,
162,
163.
164,
165.
166.
167.
168.
169.
170.
L71q
172,
173.
17L4.
175.
176.
£ o
178.
179.
130.
181,
182,
133.
134,
165.
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cmblem
s
tender
entomology
sygpol
bankrupt
coqyer
engry
suit
banking
siqple
egplam
co%p
bngs
éyob
tend
sigg
beqés
banlking
sleep
emblem
o
baqﬁing
singer
ju%yer
baeging
(he) thinks
Jump
angry
comber
S
slecve
sentry
%yell
ccg?
sleceve
S
things
tender
S
si@yle
bankrupt
comb
N
(he) thinks

PP R R R R e R e

186.
187.
188,
189.
190.
191.
192,
193.
19k
195.
196.
197.
198.
199.
200.
201.
202,
203.
20k
205.
206.
207.
208.
209.
210.
213
212,
213,
21k,
215.
216.
217,
218,
219.
220.
221,
222,
223.
22l

slave
baqg
§yine
snob
(%)
small
seQ§
E}ave
endanger
ba%&ina
e%pomology
jugger
entomology
tents
LR
centre
L
swell
N
snore
L
g}eeve
sender
L]
snow
A
sleep
smoke
L
snow
L
bank
thump
N
bOEper
tent
s
ceqﬁre
baQE
suit
§90k3
Panging
tend
L
thumb
N
sinker
A
gender
L
cegf
benk
Jump

send
s

NERRE

|

AR RN
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PART III - SECTION II

STUDENT TRAINING SHEET

2e

3.

6.

T

8.

10.

11.

12.

13.

14.

8go ¢nAég elvar ad1de & Tolxoge
]
- How high is this wall?
2 dpéoer adth W) undpal
- Do you like this beer?
Zel o01n @TdxeLo,

- He lives in poverty.

Ta ywpd noLpoOvTaL Of upePRatduic.

- Babies sleep in cots.

Bdde adtd 18 BdLo nivw 018 TPanél ie
- Put this vase on the table!

¥ -

AVTN 1 gwvh pol aivetar YvwoTde
~ This voicc sounds familiar.

Bptonetar o€ nivduvo.

~ He is in danger.

"Hpde aldtonpoodnuwc.

- He came in person.

BAATO TEVW=TTAVW.
- Put it on top!

-

AOTH 1 yA elvar moAd elgopn.
- This land is very fertile.
A0TS Té Ypavio elvar duud pou,
= This desk is mine.
Tév yvwpileig adtdv tév Avdpuno
- Do you know this man?
” - » - 3 »
TO E€pw auTd T GYOPLe
-~ T know this boy.
A€ w'dpéoer aldth 1) pouoiufe
- I don't like this music.
Adopou adTd 16 niTpivo LOAUp Le

~ Give me this yellow pencill



16,

17.

18.

19.

20.

21,

22

23,

24.

25-

26.

27

28.

29.

30.

31.

32,
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"AvoiLEe adth TAv dbAbmopTa.
~ Open this gatel

Inotddnue oTH PaAYM.
- He was killed in battle.

Zel pé &véoeig.

- He lives in comfort.

Nopltw ndc 94 t’dyopdow ad1d 16 padLdguvos
- I think I'll buy this radio.

Aév miotedouv o1d @b,

~ They don't believe in God.

"Avoike adth TAV ndpta.
- Open this door!
2’ &péoer adtdc 6 mfimocy
-~ Do you like this garden?
[IAnpddnne o€ Xpuvodgl.
-~ He was paid in gold.
Thv Exeirg dtaBdoer adTh Thv  dvagopd;
-~ Have you read this report?
Adtéc & veapoc elvar moAd EEumvoc.
- This young man is very clever.
"Anov adtd T8 9HSpufo,
- Listen to this noisel
Elvair yxpewpévoc.
- He is in debt.
Té6 £épw adibd 16 Svoua.
- I know this name.
Mévouv o’dvtionnva.
~ They live in tents.
Aév TA Eépw adTh THV MLUELO,
= I don't know this lady.

"EAdTe &nd OB, napanaid.

- Come this way, pleasel

BdAto o Bpaotd vepd.

- Put it in boiling water!
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(PART III - MEPOZ TPITO - TMHMA AEYTEPO (Instructions)
SECTION 1II)

CAHI'IEX

€ Alyo 9’&noloete 128 ‘EAANviInéq mpotdoeilg and pud gopd
v ndde npdtaon yu adtd 94 npéner vd elote mpocentinoi. ‘H
nide mpdruon odg Exer dof%el uetwgpacuévn ot 'AyyAund of
eldLnéc oeAidegs Gv Ti¢ peretnoute, 94 unopéoete Ty npd-
Taon nod 9’ duoloete otd ‘EAAnvind vd thv petagpdoete nul
vé tiv nette ot "AyYYAumd X w p f ¢ vd& moumidoe -

i

TE N vd otTapatNoeTe yid véi oneprelte.

LY

&wOTE uLé IEH opn pera¢pa0n yuva 6Aeg 1ig npotaUELg nou
9& dunoloete Eotw wi dv d€v elote &ndiuvta BéPuior yrd TAV
dpBdTnTG TNC.

llpooéEte tWpu T dudlouvdu nupadeiyuuta

1. "Bxw &noetv o’ adtd 16 onite.

'0p97 uetdgpuon ¢ I've lived in this house.

2. Td t€perc Enelva t'dydprLug

"0p9M petdgpuon : Do you know those boys?

"Anolovdolyv 6 &udun napadeiyuata yid é£dounon cac. ALTN
T gopd 94 mpéne. éoelg vd melte T oworh uetdopuon. Metd
and wa%e ‘EAAnviun npdteon 94 peoolaPel &pnetde xpdvoc yiud
vd mpoldpete vd melte 1hv 'AyyYAund tng petdgpuon. ZTH cuvé-
Xeta , nut poévo yivd td éndueva 6 mapudeiyuuta, 94 odg dive-
tat éniong wal N cwoth “AyyAiud HETAQPEUAGT.

3 2’ Gpéoer udté 18 cunndn; (STUDENT RESPONSE)

*0p97 peidopagn : Do you like this coat?

4. Ildw onitL. (STUDENT RESPONSE)
’0p97 petdgpuon : I'm going home.

5 Tév E€pw. (STUDENT RESPONSE)
'0pdn petdgpuon : I know him.

6. BdATo mlvw 016 TEUNELL. (STUDENT RESPONSE)
"0p9Y uetdopuon ¢ Put it on the table.

T ’AnoAov9éTote pe, nupanuArd. (STUDENT RESPONSE)

’0p9h petdopuon ¢ Follow me, please.
8. Tolc¢ Gpéoouv T’ AvIiounvVa. (STUDENT RiSPONSE)
‘0pdM upetdgpacn : They like tents.

"and 86 n. Yotepu d€ 94 odc dlvertur B TAyyAund uetdgpoaot.

rd ~ - > -
Katuhapaivete & w p v B ® ¢ Ti mpé€ne, vd nivete; "Av
9érete vé pwTHOETE TLMOTE, PWITOTE TO TAPC .

¥ e rr rd
BElote £€toLpoL TWOPQ vV UPXLOOUUE;]

(FB. Bxcept for the students' responscs; everything else was tapeds)
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PART III - SECTION II
MASTER__SHEET

1. Tdéoo ¢nréeg elv’adtbde & TolxoC)
2., Z'&péoer adtf 1 undpa,
3. Zel oth QTOXLCG.
4. Té& pwpd wmoirpolvtol o€ npeBatdnia.
5. BdAre adtd 16 Bdro ndvw otd Tpanéii.
6. AdTH 1 owvdh pod guivetalr yYvwoTh.
7. Bplonetar o€ nivduvo.
8. T"Hp%e adronpoodnwg.
9. BéAto mdvw-ndvw.
10. Adth 7N yi elvar moAl elgopn.
11. Abth 7N gwvh pol galvetalr yvword.
12, Tév yvwplleire abtbv tév &v8pwnoy
13. T& Epw ad1d T'dybpL.
14. Td& pwpd noirpobvral o€ npeBotduia.
15. Tbéco ¢nrde elv’adrde & Tolxog)
16. A€ u'édpéoer adTh 1 uovoint.
17. AdTé 16 8pavio elvar diubd pou.
18. Abouou adTd T8 niTELMO WOAVLBL.
19. YAvoiLEe adtn v adAbnopta.
20. A€ p’bdpfoei adth 1 pousiutd.
21. Inotddnue oth udxne
22. Zel o117 @TOXLO.
23, Zet pé d&véoeic.
24. Bdie adtd té Bdlo ndvw otd TpanélL.
25. Nopilfw ndg 94 t’dyopdow adtd 16 padidowvo.
26. AdTH N YR elvatr moAd edgopn.
27. BéAto oé Bpaoctd vepd.
28, TIléoo ¢nAdg eiv’adtde & tolxocs
29. T6v yvwpiteig adtdv tdv &vBpwno;
30, Aév miotevouv otd Beb.
31. "AvorEe oadtfv  TAvV abAbmopta.
32, Tboo ¢nAde elv’adtde 6 tolxocs
33, AfT6 16 Spavio elvar dimd pov.
34, Obopov adTd Té nipTivo poAUBL.
35, “Avoite adth Thiv mbépTa.

36, £'4pfoer adth N pnlpas



37«
38.
39.
40.
41.
42,
43.
44.
45.
46.
47
48.
49.
50.
51.
52,
53.
54.
55.
56.
57,
58.
59.
60.
61.
62.
63
64.
€5,
66.
67.
68.
69.
T0.
T1.
T2
75
T4
15
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~ L4 ,
ZEL OTTN QTWXLA.
T ‘9 2 ”
Hpde avTtOmpoownwg.
IAneddnne o xXpuodgt.
Tév yvwplteig adtdy Tév &Gvdpuwnos
: i 3
Ad1S 18 Spavio elvar dund pov.
7 .
TAv Exeic diaBdoetr adTfv TV Avagopa;
r
Adtég & veapbg elvar moAl Etunvoc,
YAnov adtd 18 98pufo.
Zel o1 QTAXLA.
ki -
ELtvalr XPEWHEVOG.
AOTH B guwvh pol galvetul yYvword.
78 Efpw adtd T'dydpu.
2'dpéoer adtdg & ufnogy
OAnpd9nue of xpuvodot.
B&ATO mAVw-mAVW.
T8 t€pw adtd td Svopa.
Mévouv o’dviiounva.
I - e ’ ” [d s
Agv TNy EEpw oUTTN TNV HUPLO.
'EAdte and dD, noapanalid.
Aév muotelouv o1d Beb.
Bdre adté 16 BdLo ndvw otd Tpanéii.
IroTdINKEe ot RAxn.
~ I H -
ZEL ME QAVECELG.
"Avoirke adth TRV ndpra.
5’dpéoer adtdc & nfnocs
P& pwpd moirpoUvial of npePaTdniue
- rd >~ ”
Afv TLOTEVOUV 010 BEeO.
Thv €xevc diaBdoer avth TV dvagopd;
Bdrto o€ Bpuotd vepd.
%’ &péoer adt f unlpa;
BdAto névw-ndvw.
r
Etval xpewpévoc.
A 1 Yy elvar noAd ebgopn.
78 tépw adtd T’ dybpuL.
r
AOtéc & veapbe elval moAd £fumvoc.
i ”
ELval XPEWHEVOG
v’ 4pfoer wdtde & uijnoc;
"AvorEe abth TRV népTa.

r
Aév miotedouv otd Bed.
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76. "Anmov adtév 1év HbpuPo.

77. "Hp%e oadTompoodnwe.

78. Té Eépw adtd 16 bvoua.

79. Zunotddnue oth pdxn.

80. Tév yvwpléeig adtdv Tév 8vdpwno,
81. BéAto oé Bpaotd vepbd.

82. “Avoite adth TAv abidnopra.

83, Adt6 16 ®pavio elvar duud pou.

84. Bplonetair o€ nivduvo.

85. IIAnpddnue o€ xpuvodopL.

86. T4 pwpd noipobvtar of upeBatdnia,
87. Bdaie adtd td Balo nivw o1d Tpunfli.
88. AVT6¢ & vewpbeg elvar moAd Efunvocg.
89. Zel pé b&véoeic.

90. Mévouv o€ &vtiounva.

91. A0Té¢ & veapbe elvar mord £Lunvocg.
92. Zel ué &véoe.c.

9%, Nopilw md¢ t& 1’'d&yopdow ad1d 16 padidgwvo.
94. ’EAdte &né d%, nopanaAd.

95. Nouifw nd¢ td 1’ &yopdow adtd 16 padidowvo.
96. Aév TAiv Efpw adTh TAV nupta.

97. T6 E€pw adtd T’ &ybpr.

98, ZIunot@9mmue otfh pdxn. .

99. Aév 1hv Eépw aldTh THV nupid.

100, Aév p’dpfoer adth 1 povoiud.

101. Bptouretayr o€ uivduvo.

102. "Avoite cdTthi ThHvV ndpra.
103. T6 Eépw adtd 16 bvoua.

104. Mévouv o’ dvriounva.

105, Aév p’bpéoelL b1 1| povoiud.

106. Bpionetar o€ univduvo.

107. Abopov adtd téd nitpLvo HoAUPL.

108. "Awnou ab1d 6 HbpuBo.

109. Bdito o€ Bpaoctd veplb.

110, %’&péoetr adrde & uijnogs

111. ’'EAGte &nd 56, mnoapunalid.

112. TAv €xeic draBdoer aldtn thHv &vagopd,
113. "Anov altd ©é 96puPo.

114. "Hp%e adtonpoodnwg.



115,
116.
17,
118.
119.
120.
$E1,
122.
123.
124.
125,
126.
127,
128.

w B0

” 14 N

T8 Efpw adtd 16 Svoua.

s

BdAto ndvw-ndvw.

Nopltw nde 94d t'dyopdow ad1d 16 padidpwvo.
YAvoirte adtd v adAdnopta.

Elvar xpewpévoc.

[IAnpddnue of xpuvodoL.

"BAGte and 5%, mapanaAd.

Mévouv o’dvtlonnva.

A€v thv E€pw wdtd TV nupla.

Adtd 1) gwvh wol galvetar yvword.
5'bdpoer adth 1 undpo;

AOTH 1) ¥ elvar moAd elgopn.

ASopou wdtd 18 ultpLvo woAUBu.

TAv €xetg diaBdoet adth 1AV &vagopd;
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JUDGE'S RATING SHEET STUDENT'S NAME:
Expected Student Responses JUDGE'S NAME:

PART III - SECTION II

l. How high is this wall?

2+ Do you like this beer?
N

3+ He lives in poverty.
4. Babies sleep iqupots.
5. Put this vase on the table!
6. This yoice sounds familiar.
7. He is in danger.

N

8. He came in person.
pa—

9. Put it OQEPOpJ
10. Thiq_}and is very fertile.
11. Thiq_yoice sounds familiar.
12. Do you know this man?

e
13. T know this boy.
14. Babies sleep in cots.
15, How high is thi%‘yall?
16. I don't like this music,

A
17. This desk is mine.
=

18, Give me thiﬁv;ellow pencill

19. Open this_gatel
20. T don't like thingusic.
2l. He was killed in battle.

L—
22. He lives in poverty.

L
23. He lives in comfort.
o

24. Put thiqﬁyase on the tablel
25. I think I'll buy this radio.
26. This land is very fertile.
27« Put it iquoiling waterd
28. How high is this wall?

e’
29« Do you know this man?
30 They don't believe iqhgod.
31. Open thiq_gate:
32. How high is thigdyall?
33. This desk is mine.

R

34« Give me thiﬁdyellow pencil!




354
36.
37,
38.
39.
40.
41.
42.
43
44.
45,
46.
47«
48.
49.
50.
51.
52.
53.
54.
55.
56.
57
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
T
72,

Open this_door!
Do you like thiqﬁﬁeer?
He lives in poverty.
He came in person.
S
e was paid 1qh§old.
Do you know this man?
p
Thiqmgesk is mine.
Have you read thigh;eport?
Thigvyoung man is very clever.
Listen to thiﬁ_poiseé
He lives iqupoverty.
He is in debt.
S
Thig_yoice sounds familiar.
I know this boy.
p—
Do you like thiq“garden?
He was paid i{/gold.
Put it on topl
p—
I know this name.
They live in tents.
p—
i .
I don't know th1§ﬂ}ady.
Come thlgwyay, please.
They don't believe in God.
S
Put this vase on the tablel
p—
He was killed in battle,
\‘J )
He lives in\_}comfort.
Open this door!d
R
Do you like thiqugarden?
Babies sleep iquyots.
They don't believe iq{ﬁoda
Have you read this report?
L
Put it in boiling water!
L —
Do you like thisjeer?
Put it oq_}Opl
He is in debt.
S~
Thiam}and is very fertile.
I know this boye.
L
Thiqhyoung man is very clever.

He is in debt.
S

|

]



73.
74.
56
76.
¥4
78.
794
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.
92.
93

95.
96,
97.
98.
99.
100.
101.
102.
103.
104.
105.
106.
107.
108.
109.
110.
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Do you like this garden?
L
Open this door!
A
They don't believe igﬂpod.
Listen to this noisel
 _—
He came in person.
-
I know this name.
| —
He was killed iqﬁPattle.
Do you know this man?
p—
Put it in boiling water!
p—
Open thisggateJ
This_desk is mine.
He is in dangers.
[
He was paid iqvgold.
Babies sleep in cots.
L
Put this_yase on the tablel
Thishyoung man is wvery clever.
He lives in comfort.
~
They live in tents.
R
Thigﬁyoung man is very clever.
He lives in comfort.
I think I'l1l buy this radio.
L
Come thlguyay, pleases
I think I'11l buy thigﬂyadio.
I don't know this lady.
L
I know this boy.
N
He was killed in batlle.
p—
I don't know this ledy.
L
I don't like this music.
He is in danger.
N\,
Open thisuﬁoorl
I know thiskgame.
They live in tents.
A
I don't like this music.
S
He is in danger.
s
Give me thigﬂyellow pencil!
Listen to this noise!
j
Put it iq_poiling water!

Do you like thi%ugarden?
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11l. Come this way, please.
112. Have you read thiqﬂ;eport?
113, Listen to thiqdnoisel
114. He came igﬂperson.
115. I know this name.
(W
116. Put it on top!
o
117« I think I'11l buy thiqﬂ;adio.
118. Open this gatel
119. He is in debt.
LS
120. He was paid in_gold.
121. Come thiquay, please.
122. They live iqvpents.
123, I don't know thiqu}ady.
124. Thiguyoice sounds familiar.
125. Do you like this_beer?
126. This_land is very fertile.
127. Give me thiqéyellow pencill

128. Have you read this report?
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(PART IIT - MEPOS TPITO - TMHMA TPITO (Instructions)
SECTION 1III)
OAHTIEZ

"Exete &Aor Tdpa pnpootd cag &nd tpele oeAidec wé pepinéc
EXAineTlc nmpotdoeic. 'H ud9%e plo &n'adtég tig npotdoeig €xet
Eva nevd. TS nevd ad1d npénet vd ovunAnpwdel pé pid &né tic
Aétei¢ THIS, THESE, THAT, THOSE. Avapdote ocrwnnAd thAv udSe
npdtaon pé€ mpoooxN xni &nogaciote ué€ movd AEn 94 ocuunAnpd-
cete 18 ndde nevé. “Yorepa nfore thv mpdtaocn 0X0 IIIO I'PHI'OPA
unopelte _w,_ . v 4 mouniacete 7 vd otapatfioete Yid v&d onegtelte.

IHMEIQSH : XpnoiuomoioUue THIS yid €va nal THESE yiud& noA)d
npbowna 7 npdyuata mod Bplonovral uovtd otTdv
SurAnth (NEAR). XpnoipomoioUpe THAT yid &€va nafl
THOSE yi.4 moAAd npbowna f mpdyuata mod Bplonovtat
MAKPIA &n’tév SuiAnthi (FAR).

Npocétte Ttdpa Td &udlouvda napadeiyuato s
1. _____ pencil is mine. ((NEAR)
*0p97A &ndupion : This pencil is. mines
2. Do you know girls? . (FAR)
*0p9h &ndupion : Do you know those girls?
«  ’'AnoAov9olv &udun 6 napadeiypata yid EEdounol gag.AdTd 11

popd 94 mpé€ner £oelg va nelte T1 ovunAnpwuévn npdtaon. Metd
4ndé wéHe npbraon mol 94 Exete mel 94 dnoloete TH owoth &ndupion.

%3, Do you see man?  (FAR)

"0pd1 &néupion ¢ Do you see that man?
4. _______ boys are very young. (FAR)

"0pd7M dnéupiron : Those boys are very young.
5. Give me pen, please. (FAR)

"0p97f dnéupron : Give me that pen, please.
6. May I use telephone? (NBAR)

'0p87 &ndupion s May I use this telephone?
7. notebooks are mine. (FAR)
"0p91 &ndupiron : Those notebooks are mine,

8. I like cigarette. (NEAR)

'0p97f Gndéupron I like this cigarette.

"And 53 wnoay Uotepa d€ 94 odg dlverar 1} oworh npbdtacn olte
ypantd olte mpogopiub.

MAv ypddete &noAltwe timote otd @iAAo &naviAoewv mold ©dc¢
ExeL dodel. .

MH T'YPIZETE AKOMH ZEAIAA. @4 ocdc n® &yd néte vé& t6 udvete.

KataAaBafvetre & u p L B ® ¢ T npémner vd udvete,; "Av Héle-

Te vd pwtfoete TinmoTe, PWITOTE TO TAPU.

Fvplote tdpo TH oeAldo ni €tosuactelte v’&pxloovpe. “EtoLuot;

(NB. Except for student responses, everything else was taped. )



(PART III -

- 248 -

MEPOY TPITO —TMHMA TPITO

SECTION III)

;
i
3.
bs
5.
6e
Ts

9.
10.
11.
124
13,
Lds
15+
16.
17.
18.
19.
20.
214
29
23.
24.
25.
26,
g
28.
29.
30.
il.
32.

BOHOHTIKO OYAAD ANANTHIEQN

(Auxiliary
Answer Sheet)

STUDENT 'S NAME:

JUDGE'S NAME:

5%0 Se. lights.
="
6A¥?ge1 young men before.

We must change
I've seen
/7'/_';) [ ~—

= 14 ¢ land belongs to my father.
I'11 buy __ ZAJ S dark suit.

Do you like __ ﬁziige; gold rings?
o S
We must change %QEQ lights.

I've seen t7{{753 young men before.

e e el
Remember éﬁ,’ ¢ _ number!

. [
I've seen t?@nje, young men before.

I hate e s rpoeptlons.

I like *f}i! S book very much.

Don't drink
r_7ﬂﬂ ;5 land belongs to my father.

waterl

I reCOmmend
Don't drink ﬁ/4g Water.

Have you read t,Agjg novels?
657:34% }and belonﬂs to my father.
I've never met t;/¢|
Ye must change Z;{{?ig lights.

I've been to Yﬁitlse villages.

I've never seen ZZ{ﬁge men before.
I hate Z:(ﬂiﬁ_ receptlons.

I know éﬁ g.5¢ boys.

Do you like ZZ,_;
I'1l buy
Have you read T

%s

I don't llke any of

Have you reed

ma.n .

yard?
ﬁ{is; Qark suite.
novels?
We bought __
i#ﬂziﬂ. watches.
roof leaks.
Z;CQAJL. novels?
I recommend 29444

fﬂjK;Z; ! land belongs to my father.

ZJ(L“L very interesting book.

gas-stove yesterday.

__ very interesting book.

(far)

(far)

(near)
(near)
(far)

(far)

(far)

(near)
(far)

(near)
(near)
(near)
(near)
(near)
(near)
(near)
(near)
(near)
(far)

(far)

(far)

(near)
(near)
(near)
(near)
(near)
(near)
(near)
(near)
(near)
(near)

(near)



33.
34.
35.
36.
37.
38.
39.
40.
Al.
42.
43.

45.
46.
47,
48,
49.
504
51.
52.
53
54.
55.
56.
5T

59«
60.
61.
62.
63.
64.
65
66.
67
68.
69.

I've never met ZJ{tb man

: ~—

We bought éﬁgé gas~-stove yesterday.
e

Remember Zé A __ number!

)
Do you like Zé 44 yard?
I like Za 4'5 )book very much.

!

Don't drink “Zé £§Hﬂ/yater1
I hate ZZI gA2 ,receptions.

Do you like 5 \‘;‘gold rings?
We bought

fkﬁéé gas-stove yesterday-.
T like 245

<TH($ roof leaks.
= £
I like t4.{5 book very much.

Don't drink ZZ;’Q' water!
Do you like ?ﬁf}g gold rings?

boolk very much.

I recommend d(ﬁé very interesting book.

Do you like M'g yard?

I don't like any of D{az,a_&
——
tApie gold Tings?

watches.

Do you like

I've never met Z;Aié man .

I can explain f;{a44L details.

I've been to ?ﬁﬁ;?¢2,_vi11ages.
T

I'11 buy

T;{{; dark suite.
Have you read novels?

I've never seen 5{{?&&. men before.

SN

w/&ﬁ_ boys.
e )

_.;CZQ7EE young men before.

-ﬁk@;@ details.
: etalls

number!

{g villages.
f?ﬁ44 yard?

I don't like any of _ T~ watches.
— =
z?tﬁédL.boys.

We must change tJQJJJL.llghtsn
_—-———w
W/LQ_ boys.
o T

I know
I've seen
I can explain
Remember

I've been to __ TAQ.

Do you like __
I know

I know
I recommend
I've never seen 72 men beforee.

G
I'l1l buy CAA  dark suit.
/

- ZZié very interesting book.

(near)
(near)
(near)
(near)
(near)

(near)

(near) _

(far)

(nepr)
(neer)
(near)
(near)
(near)
(far)

(near)
(near)
(near)
(far)

(near)
(near)
(far)

(near)
(near)
(far)

(near) _

(far)
(near)
(near)
(far)
(near)
(near)
(near)
(far)
(near)
(near)
(far)

(near)

o —_ i



70,
T1.
T2
T3.
T4+
15
76,
TTe
78.
79
80.

& 2RO =

I've been to —éz;?liL. villages.
I
I can explain A X0 details.

I don't like any of __ 74 watches.

I hate : receptions.

I've never met ’ man.

I can explain __ LAsAeQ details.

We bOugFt : ’ gas-stove yesterday.

£y F _ roof leaks.

Remember Tiéié number:

D/
I've never seen Z%;ZLLL men before.
S /v?ﬁ roof leaks.

-/

(far)

(near)
(near)
(near)
(near)
(near)
(near)
(near)
(near)
(far)

(near)

r———— e s
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Part
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I: Aural perception of single consonantal segments.

C

ategorys "Same'" =~ segments common to both Greek and

English in all positions.

Positions: word=-Initial, word-Medial, word-Final.

Ttem | _SL_ S _SF_
No. Errors Errors Errors
1, Ben 64 wrap it 27 ass 31
e deem 38 rabbit 3T lass 20
3 goat 30 ladder 25 mass 19
4 fine 7 echo 7 cane 55
Se vine 56 ego 15 Shane 57
6o rain 6 safer 5 can 35
Te mine 48 saver 26 thin 25
8. sake 8 I jam it 55 kin 36
9. sigh 24 i Asa 15 sin 32
Totals 281 212 310
HEANS 9.37 | 707 10.33
-l i R A N A LR N T L TR o wc—t
where
S = "Same" segment - 1i.e. common to both Greek and English.
SI = Same segment, word-initially.
d = Same segment, word-mediallye.
SF = Same segment, word-finally.

Wumber of items in each category
Number of repetitions per item
Number of subjects

Number of opportunities for error
in each category

LY

LT

1,

30

080
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Table la

__E’E:'rorsw_‘:z}i@:g }Eﬂy‘_‘_}&qgidual subjectfi in the cai@_gory "Same"
Subjects i ST SM SF Total
1. 13 8 15 36
2e 13 6 10 29
3. 6 6 7 19
4e 10 7 8 25
5e 8 5 8 21
6 10 6 11 27
g 8 6 5 19
8 9 7 6 22
9. 10 6 5 21
10. 9 9 10 28
11. , 12 5 12 29
12, 9 7 9 25
13. 13 10 15 38
14. 8 8 10 26
15 9 8 11 28
16. X3 9 15 3
17. # T 9 23
18. 9 9 15 33
19. 6 4 10 20
20, 5 6 11 22
21 29 14 13 15 42
22, 9 4 9 22
23 8 5 10 23
24. 7 3 9 19
25 13 3 12 28
26, 4 5 10 19
27, 10 16 16 42
28. 12 14 14 40
29. 10 v 7 24
30. 7 3 6 16
Total gél 2l2 310 §9§




Table 2

Part I ¢

Aural perception of single consonantal seguents.

Categorys

"pifferent"
but not in

w BEA

segments occurring in English
Greek.

Positionss word-Initial, word-liedial, word=-Final.

Errors made by 30 subjects in the following items tested

Item DI DM DR
Noe. Errors Errors Brrors
L wait 1 a hair 0 ash 26
2 shake 36 aware 10 mash 36
3. shame 33 ashes 44 beige 31
4o shy 39 lashes 45 catch 18
5 wane 13 Asia 86 cadge 47
- —— B T, —— T "] e A —" o | . —r mat .nr... [ P P
6. wait 10 away 59 age 37
Te wail 11 all wed 62 edge 29
8. char 63 a wing 50 badge 43
Totals 206 356 267
MEANS 6.87 [1.87 8.90
where:
D = "Different" segment - 1.e. occurring in English but not
in Greek.
DI = Different segment, word-initially.
DM = Different segment, word-medially.
DF = Different segment, word-finally.

Number of items in each category

Number of repetitions per item

Number of subjects

Humber of opportunities for error
in each category

on

(1]

30

960
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Table 2a
Errors made by individual subjects in the c_gfﬁeﬂgf_g "Different"
Subjects DI DM DF Total
1. 11 17 17 45
2. 9 11 4 24
3. 10 18 3 31
4. 6 9 7 22
e 3 1l 6 20
6. 4 11 T 22
Te 5 9 7 21
8. 2 9 6 17
9. 5 13 7 25
10. 9 13 8 30
11, 5 9 5 19
12, 8 9 B 22
13. 11 18 17 46
14. 4 10 6 20
15, 3 18 13 34
16. 12 18 18 48
17. 5 8 7 20
18. 11 13 7 31
19. 4 7 6 17
20, 5 6 17
21, 3 18 14 45
22, 3 T 1 17
23, 2 6 T 15
24+ 6 7 22
25. 6 11 8 25
26. 5 8 5 18
27 13 14 16 43
28. 13 17 16 46
29. 10 15 16 41
30. 3 14 9 26
Total 206 356 267 829




Table

Part

3

I
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Aural perception of single consonantal segments.

Category

Position

e "3gme" « "Jocation" -~ "Different"
("Location" is explained below.)

3 always word—E}nal.

Errors made by 30 subgects in the following items tested

e S R L

P = ot A O—

Ttem SF LF DF
No. Errors Errors Errors
e R e it ey o R A AT Y IR TN E TR P AN IR LA LY BT 58 Wi R P ST
1. ass 31 cab 35 ash 26
2 lass 20 save 41 lash 25
3. mass 19 leave 27 mash 36
T T T Seye— p—
4 cane 55 sheathe 26 beige 31
Se Shane 57 bays 37 cadge 47
6 can 35 appear 44 age 37
T thln 25 shame 45 edge 29
8. sin 36 sing 66 batch 27
9. kin 32 aids 44. badge 43
Totals 310 365 301
MEAN S 10,33 12,17 19.03
- TR A e EWPLES SN o T R B bl TR
where:
L = "Location" -~ i.e. segments occurring in both languages
but never word-finally in Greek.
SF = "3ame" segments, word-finally.
LF = "Location" segments, word-finally.
DF = "Different" segments, word-finally.

Number of items in each category 2

Number of repetitions per item

Number

Number

of subjects

28

of opportunities for error
in each category

oo

30

1,080
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Table 3a

Errors made by individual subjects in the categories §SF, LF, DF

Subjects SF LF F Total
1. 15 15 17 47
By 10 11 8 29
3 7 14 T 28
4o 8 12 1 27
5e 8 12 T 27
6. 11 13 7 31
Te 5 11 7 23
8. 6 6 8 20
9. 5 15 T 27

10. 10 9 10 29
11, 12 11 6 29
12, 9 8 9 26
13. 15 17 18 50
14 10 9 7 26
154 11 13 13 37
16, 15 15 18 48
17. 9 8 7 1 24
18. 15 11 10 36
19. 10 9 7 26
20, 11 8 7 26
Bl 15 17 17 49
22, 9 12 9 30
23. 10 16 7 33
24. 9 11 5 25
25 12 13 10 35
26. 10 10 6 26
27. 16 17 18 51
28. 14 14 17 45
29. 7 18 15 40
30. 6 10 10 26

Total 310 365 301 976
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Table 4a

Irrors made by individual subjects in the category~combinations
S=D/I~-~H~-TF

_259_

o]

Block l: Same Block 2: Different Sums through Blocks

Subj. | SI SM SF Total| DI DM DF Totall I M P TOTAL
1. 13 8 15 36 11 17 17 45 24 25 32 81
2 10 5 10 25 9 11 4 24 19 16 14 49
3. 5 6 6 17 10 18 3 31 15 24 9 48
4 10 T T 24 6 9 T 22 16 16 14 46
5e 8 5 8 21 3 11 6 20 11 16 14 41
6. 10 6 10 26 4 11 T 22 14 17 17 48
Te 3 6 4 18 5 9 1 21 13 15 11 39
8. 7 ) 22 2 9 6 17 11 16 12 39
9. 10 6 5 21 5 13 T 25 15 19 12 46
10. 9 9 9 27 9 13 8 30 18 22 17 57
11 10 9 9 24 > 9 2 19 15 14 14 43
12. 8 T T 22 8 9 5 22 16 16 12 44
13. 13 10 15 38 11 18 17 46 24 28 32 84
14. 8 9 25 10 6 20 12 18 15 45.
15. 8 10 27 3 18 13 34 12 26 23 61
16. 13 9 15 31 12 18 18 48 25 27 33 85
17. 7 7 8 22 5 8 7 20 12 15 15 42
18. 9 8 13 30 11 13 1 31 20 21 20 61
19. 4 10 20 4 T 6 17 10 11 16 37
20. By 11 21 5 6 6 17 10 11 17 38
21. 14 13 15 42 13 18 14 45, 27 31 29 8T
22, 9 4 8 21 3 T T g 12 11 15 38
23. 8 5 10 23 2 6 7 15 10 11 17 38
24 T 3 8 18 5 9 T 22 13 12 15 40
254 13 5 12 30 6 11 8 25 19 16 20 55
26. 4 3 10 17 5 8 5 18 9 11 15 35
27, 10 15 15 40 13 14. 16 43 23 29 31 83
28. 12 14 14 40 13 17 16 46 25 31 30 86
29. 9 6 21 10 15 16 41 19 21 22 62
30. T 3 16 3 14 9 26 10 17 15 42
Total ;| 273 207 291 771 206 356 267 829 479 563 558 1,600




Table 5.

Part II s

Sub~-tests:
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b, ¢

Aural perception of consonantal sequences:

nasal + stop

Errors made by 30 subjects in the following items tested

Item| a l-Greek-rule b 2-Greek-rule ¢ l-Greek-rule
Vo - processed processed processed Total
Errors Irrors Errors
1. [#éndounim] 64 [& downam] 18 [ b seds] 93 175
2. [embiraksl] 74 [ebdraksl] 59 [dastdgwal] 85 218
3. [englftak] 21 [eglétak] 13 [#brdsders] 80 114
4e [epgdumiom] 54 [egumiom] 21 [4grésiv] 60 135
5e [2g24mbl] 41 [2g24bl] 29 [téa] 50 120
& [54mb] 86 [44v] 47 [téde] 63 196
Te [Y4mba] 90 [Y4be] 62 [adestaend] 46 198
8. [téndatav] 104 [tédetav] 53 [adrés] 80 237
Totals 534 302 557 | 1,393
MEANS [7.80 10.07 18.57
where s
a = mistaking x[ adndounim] for the correct [ & ntounim].
b = mistaking %[ #doundém] for the correct [z ntownim].
¢ = mistaking x[ ®babsads] for the correct [aembe seds].
Number of items in each sub-test :
Number of repetitions per item 2 i
Number of subjects H 30
Number of opportunities for error
in each sub-test g 960
NB. HNo words presenting orthographical complications are included.
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Errors made by individual subjects in the sub-tests a, Db,

C

anay

Table b5a
Subjects a
1. 17
2 23
3. 18
4 16
5e 19
6. 22
Te 6
8. 12
9. 15
10. 16
11. 13
12 14
13. 21
14, 18
15. 18
16, 24
17. 14
18. 13
19. 18
20. 18
21, 12
22, 11
23 22
B4 19
25. 28
26, 16
27 21
28. 25
29. 22
30. 17
Total Eéi

b B Total
11 18 46
17 16 56
12 9 39

9 8 33
5 15 39
20 P 68
11 20

8 25

11 26 52
15 26 57
21 42

6 10 30
12 12 45
12 15 45
12 16 46
13 19 56
5 6 25
1 20 34
13 23 54
12 29 99
. 12 28

3 18 32
18 23 63
2 25 46
19 24 71
9 18 43
14 26 67
12 28 65
10 26 58
9 23 49
302 551 14393
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Table 6
Part II : Aural perception of consonantal sequences: /s/+voiced cons.
Sub-test: a, b, ¢
Errors made by 30 subjects in the following itemg_tested
Item| a Within b Across | ¢ Across
No. morphemes morphemes I morphemes Total
Errors ErrorsJ‘ Errors
1. [z11p] 2 [dszgréas] 103 ' [0dz ardnk] 85 190
2o [zmd1] 56 [d22144k] 85 [64z ve1la] 80 221
3. [znbb] 20 [aa2zmémbe] 108 (042 wél] 96 224
4. [zwél] 5 | [m&zbihéiv] 93 [62z yia] 95 193
5e [m&zbrdan] 101 101
6. [mézdarékt] 110 110
Te [mizgdsdad ] 102 102
R S W, S
8. [m&znéam] 90 90
9. [m&zreprizént ] 85 85
Totals 83 877 356 | 1,316
MBANS  2.(7 12,97 11.87
== LA e R RLENRL S Tl e & "'\"!"';
where:s
a = mistaking x*[zm8l] for the correct [smél].
b = mistaking x[dizgréis] for the correct [disgréis].
¢ = mistaking x[0&z drigk] for the correct [8is drénk].
Number of items in sub-test a 3 4
Number of items in sub-test Db 3 9
Number of items in sub-test c 3 4
Number of repetitions per item 3 4
Number of subjects 3 30
Number of opportunities for error
in all three sub-tests s 2,040
Fof‘ f‘)ll ';'34‘-5‘*1,:)95("1- O'F H\Q t‘f@%T) {fv:l\/ H-\m ‘P{.(‘S'{- 4 f’-evy’.ls i'VL
sub-Test b U € e —CL-msfcf(LNrj_ The nwe Tefal i's avsie 389
and Hhe e MEARN s 12.97. See Gl b]_ WO & pose,
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Table 6a
Errors made by individual subjects in the sub-tests a, b, ¢
Subjects a b e Total
Le 3 32 3 15 50
2. 5 35 16 13 53
3 2 24 12 10 36
4. 1 21 9 9 31
5 8 35 S 16 59
6o 0 32 13 12 44
Te 2 32 1S 12 46
8. 1 17 T 8 26
9 7 30 13 13 50
10. 4 32 13 12 48
TTa 2 35 1S 13 50
124 2 17 8 7 26
13. 3 24 1% 10 37
14. 2 23 I 8 33
15 3 25 1 10 38
16. 7 31 4 13 51
17+ 1 18 T 6 25
18. 2 35 1§ 14 51
19. 0 33 13 13 46
20. 1 30 1S 14 45
21s 1 21 1 7 29
22, 2 31 IS 9 42
23. 1 32 4 13 46
24 3 3 1S 13 50
25+ 2 31 IS 13 46
26. 4 33 14 15 52
27 6 34 1S 15 55
28, 4 37 16 16 57
29. 3 32 4 15 50
30. 1 31 4 12 44,
__________ e e -
Total 83 817 —— 356 1,316

Hb, CfCL\LWV'- h ‘Bf\;es sScelfes ‘?tﬂf- q il-qvns (‘Fw Cov\-\Q LQ‘I'I‘D\-I%)
_-C:oifm W n bL %1‘\;95 Scores v 4 ff'ems  Cov- __t-f«?sf‘&)
“Tetal' = a+b +c
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25%0d

.m..:.\m, Vi

hata!

Sayom 3ag e
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Table 7 (i)
Part II ¢ Aural perception of English underlying nasal + stop and
sibilant + voiced conscnant sequeénces
Sub-tests: a, b, ¢, d, € .
Errors made by 30 subjects in the following items tested
Item a b 2] o
No. Errors Errors Errors
1. [ & ndownam] 64 [ & dounin] 18 [@bdsads] 93
2, [embérikel] 14 [ebdrikoal] 59 [dastdgwal] 85
3. [eggldtak] 21 [egldtak] 13 [#brdésders] 80
4o [engbunson] 54 [egbums om] 21 [2grésiv] 60
5e [2g28mbl ] 41 [2gz4b1] 29 [téd] 50
6o [Y4mb] 86 [94v] 47 [téde] 63
T [Y4{mba] 90 [Y4be] 62 [adestaind] 46
8. [téndetav] 104 | [tédetiv] 53 [adrés] 80
Totals 534 302 551
MEANS 17.80 10.07 18457
! Ttem d ' L
Nos Errors Errors -
1s [dézgréis] 103 [bAmp®] 80
2. [d2z1dsik] 85 [b£mb®] 98
3. [dazmémba] 108 [bAwbe] 104
4e [mizbihdav] 93 [sént?®] 62
5e [mézbrdun] 101 [séna?] 128
6o [mézdsrékt] 110 [s4nk®] 79
Te [mézgdsdsd] 102 [s€ye?] 90
8. [mizndim] 90 [sigga] 110
Totals 192 547
MEANS 26440 18423

NB. (1) For the purposes of the t-test, only the above 8 items were
chosen for consideration. For scores per subject, see ps 26062

To equalize the number of opportunities for error in e, [sénd®],
{s4pg®], and [sdpge] scores were scaled down (and then rounded
up to the nearest integer number) by 4/8, 4/7, and 4/5, respe
See also note 11, p. 194.

(2)
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In Table T

a = mistaking x[&ndounim] for the correet [& ntounim].
b = mistaking x[#dounim] for the corrcct [& ntownim].
c = mistaking x[@baésede] for the correct [eembesads].
d = mistaking x[zlip] for the correct [slip].

e = mistaking x[bAmp®] for the correct [bfmp].

Number of items in a g 11
Number of items in b d 10
Number of items in ¢ 2 8
ilumber of items in d 3 i 57
Number of items in e s 8
Number of repetitions per item $ 4
Number of subjects : 30
Number of opportunities for error in: a = 1,320
b= 1,200

c= 960

4= 2,040

e = 960

Total opportunities for error

6,480
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Table Ta
Errors made by individual subjects in subetests a, b, ¢, d;, e
Subjects a b c d e Total
1. 26 16 18 50 29 139
2. 32 24 16 50 39 161
3. 23 15 9 48 26 121
4 21 13 8 46 25 113
Se 26 T 15 50 19 117
6 32 23 26 37 30 148
T 13 11 37 30 98
8. 17 8 38 18 38
9. 24 18 26 41 12 121
10. 26 19 26 34 21 126
11. 22 13 - 21 45, 26 127
12. 19 9 10 41 22 101
13. 29 Ly 12 55 32 145
14. 24 16 15 48 25 148
15. 26 16 16 54. 29 141
16. 32 19 19 58 34 162
17 19 6 39 22 93
18. 18 20 46 16 102
19. 26 17 23 39 15 120
20. 25 19 29 37 22 132
21. 21 9 12 23 35 100
22. 19 5 18 35 22 99
23, 31 24 23 43 27 148
24. 25 5 25 42 13 110
25 38 25 24 33 22 142
26, 23 14 18 38 21 114
27 38 20 26 61 35 1860
28, 37 17 28 i 31 170
29, 32 16 26 59 32 165
30. 26 1% 23 32 21 113
Total Zzg_ ﬂég' BB 1,316 121 3,824
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Table Ta (i)

Errors made by individual subjects in sub-tests a, b, ¢, d, e

_’ m— - -

Subjects a b c d e
1, 17 11 18 29 22
2 23 17 16 32 27
3 18 12 9 22 20
4e 16 9 8 19 19
5e 19 5 15 32 14
6, 22 20 26 30 22
7 6 3 11 28 19
8. 12 5 8 15 12
9e 15 11 26 28 9

10. 16 15 26 29 13
11. 13 8 21 31 19
12. 14 6 10 16 16
134 21 12 12 22 24,
14. 18 12 15 21 19
15. 18 12 16 23 o1
16. 24 13 19 28 25
1ts 14 5 6 16 16
18. 13 1 20 31 14
19. 18 13 23 29 11
20. 18 12 29 27 16
o 12 4 12 20 24
22, 11 3 18 27 12
23, 22 18 23 29 20
24. 19 2 25 30 9
25. 28 19 24 29 15
26. 16 9 18 30 18
27 27 14 26 30 26
28. | 25 12 28 32 24
29. ; 22 10 26 29 24
30, | 17 9 23 28 17

Totals 534 302 557 792 547

HEANS 17.80 10,07 18.57 26440 18.23

Be The scores and means in each of the 5 sub-tests above reflect the
amount of error made in the 8 items per sub=test which are relevant
for the purposes of the t-test.

Cf. p. 2642 and also the discussion on pp. 176-78.
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Part II
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¢  Aural perception of consonantal sequences.

Sub-tests: a,

b.

Lrrors made by 30 subjects in the following items tested

Item a2 Items not pro-
No. cessed by Greek
rules. Errors
1. antonym T
2 empirical 13
3. enclitic 18
Vi encomium 15
Se example 24
6. Jjump 16
T. jumper 6
8. tentative 12
9. ambassgdor 9
10. distinguish 11
11. embroidery 10
12. ingressive 25
13. tend 30
14. tender 12
15, understand 30
16. undress 30
1T7% sleep 13
18. small 12
19. snob 24
20. swell 4
2l. disgrace 51
22. dislike 37
23. dismember 23
24 misbehave 34
25. ¥iss Brown 20
26. misdirect 25
T misguided 36
28. misname 36
29. misrepresent 25
30. this drink 41
31. this valley 35

b TItems processed by
Greek rules.

Errors
[ % ndounim] 64
[embfrikal ] 74
[englitak] 21
[eggbums om] 54
[#gzdmbl] 41
[5ﬂmb] 86
[Y4mba] 90
[téndetav] 104
[ebésads] 93
[dastdgwal] 85
[#brdézderi] 80
fagréaav] 60
[téa] 50
[téds] 63
[Adestaénd ] .46
[adrés] 80
[211p] 2
[zmé1] 56
[znéb] 20
[zwél] 5
[ddzgréas] 103
[daz1d4k] 85
[d4zmémbs] 108
[mazbahéav] 93
[m&zbrdun] 101
[mézdarékt ] 110
[mezgdadad ] 102
[maznéém| 90
[mezreprizént] 85
[04z drink] 85

[b3z v 1a] 80

Total

81
87
39
69
65

102
96

116

102
96
90
85
80
75
76

110
15
68
44

154
122
131
127
121
135
138
126
110
126
115
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Table 8 (cont'd)

32. ! this wall 12 [b4z wél] 96 108
5 1 this year 36 [6a22 yis] 95 131
34. entrance 15 [éndrens] 63 78
35. tent 25 [s€ne] 77 102
36. sink 30 [s#pga] 96 126
3T sinker 9 [s£g] 52 61
38. sing 35 [s€ga] 76 111
39. singer 36 [sxyd] 62 98
40. sue 35 [ @ddounsm] 18 53
4. bomb 80 [ebdrikal] 59 139
42. bump 32 [eg1dtak] 13 45
43, bumper 31 [egbums om] 21 52
44. send 55 [4g24b1] 29 84,
45, cent 30 [Y4v] 47 T7
46, centre 14 [Y4ve] 62 76
47. sender 55 [tédstav] 53 108
48. sing 45 [b4mp®] 80 125
49. singer 43 [bAmbe] 98 141
50, sink 26 [bAmbae] 104 130
51, sinker 14 [sént?®] 62 76
52. bomber 110 [séna?] 128 238
53 [ s€ng°®] 90 90
54 [s€nga] 110 110
5. [sé5ce] 19 9
Totals 1,462 3,886 54348
MEANS
where:
a = English items correctly pronounced but mistaken for Greek.
b = 'English' items incorrectly pronounced but mistaken for English.
Number of items in sub-test a 53 See chapter 6,
Wumber of items in sub-test b : 51 { nowlz, p. 194
Number of repetitions per item 3 4
Number of subjects : 30

Number of opportunities for error
in the two sub-tests s 13,200 (=6,840 * 6,360)

B, P Ho purprses of Hu t-test He last Haee ifewms v sub-tes? b

(LS*?}‘;’)QJJ 2'54?}’39_],@.“,[ LS«*{B‘;}J) wenrt e[:run'-wq ‘L@(‘(‘ The meac s dad s -HG:-
3(507 C{M(' f-ﬁa Ml ME’?N (s IZ-O.ZE See CCI“—"-WH b_‘ [ M.l!l-f ,P‘*'Sf—.



Table 8a

Errors made by individual subjects in the sub-tests a and b

Subjects a
1. 46
2. 46
3. 30
4 26
5. 54
6. 57
Te 55
8. 14
9. 64

10. 57
11. 48
12. 19
13. 46
14 40
15, 46
16, 66
iy 16
18. 51
19. 40
20. 23
21, 21
22, 70
23. 45
24. 72
25 75
26. 31
27+ 79
28. 81
29. 65
30. 79

Total 1,462

= 269 -

by
Y
(49
10(
q0
125"
146
93
70
129
13%
128
79
16
s
1€
145
g
103
8
133
a7
99
144
7
a7
125
165
|6t
147
|20

3607

3y

ot s e o . . e s .

b Total
141 187
165 211
110 140
99 125
129 183
159 216
108 163
17 91
133 197
143 200
136 184,
87 106
128 174
114 154
126 172
157 223
80 96
108 159
128 168
142 165
111 132
108 178
154 199
122 194
157 232
130 161
177 256
Ite 253
158 223
127 206
886 5,348




Table 9

Part III - Section

Three
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sibilant + voiced consonant

judgess A

C .

and

I : Assessment of vocal production of English
underlying nasal + stop
sequences.

Errors made by 30 individual subjects in the {following items
tested as assessed Py thqﬁ} ju?ges

ﬁz?m Items Judge A Judge B Judge C Total
1. simple 53 59 58 170
2o symbol i 3 4 i |
3 bumper 58 60 60 178
4. bomber 118 118 118 354
B amplify 49 51 51 151
6. emblem 11 14 12 37
To thump 22 33 29 84
8. thumb 110 111 113 334
9. pumps 8 11 7 26
10. thumbs 119 117 118 354
11. Jjump 20 22 24 66
12. jumper 59 64 63 186
13, comb 109 110 112 331
14. comber 1315 116 115 346
15. entomology 70 T2 T2 214
16, endanger 10 12 10 32
17. sentry 18 32 29 79
18, laundry 15 19 22 56
19. tents 0 0 0 0]
20. bends 92 89 93 274
21, tent 2 3 -, 7
22. tenter 27 34 30 91
23. cent 0 0 0 0
24. centre 32 44, 39 115
25. tend 107 103 107 317
26. tender 9 8 11 28
27 send 102 104 103 309
28. sender 21 21 23 65
29. blanket 1 4
30. engagement 3 6 13




Table 9 (cont'd)

o DY

DIIzem Items Judge A Judge B Judge C Total
31, banking 6 5 5 16
32. banging 120 120 120 360
33, bankrupt 38 41 46 125
34. angry 4 153 8 23
35. bank 0] 0 0 0
36, bang 120 120 120 360
37. (he) thinks 1 0 1 2
38. things 120 120 120 360
39. sink 0 0 0 0
40, sinker 13 16 16 45
41. sing 119 119 120 358
42. singer 120 120 120 360
43, slave 0 1 0 1
44. sleep 0 0 1 1
45 sleeve 0 0 0 0
46. small 32 34 32 98
47 smell 40 41 42 123
48. smoke 40 44 49 133
49. snob 13 12 13 38
50. snore 4, 10 20
51 snow 5 7 5 17
52, sweep 8 10 6 24
53. swell 9 10 11 30
54. swine 11 14 15 40
554 sue 90 87 98 275
56. suit 87 89 87 263

Totals 2,264, 2,468 2,472 7,304
where:

Number
Number
Number

Number

Each item-score

of

represents errors made by

items ¢

oe

repetitions per item

o0

subjects

judges

Total number of opportunities
for error :

all 30 subjects.

56
4
30
3

19,160 (=3x 6;720)
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Table 9a
Errors made by individual subjects as assessed by the three judges
Subjects Judge A Judge B Judge C Total
1. 68 61 61 190
P 64 60 60 184
3 87 81 90 258
4 75 84 19 238
5. ' 108 102 105 315
6. 75 87 77 239
T 55 54 52 161
8. 64 61 66 191
9. 62 67 72 201
10. 67 TE T5 213
11. 73 78 81 232
12, 105 104 110 319
13. 80 81 84 245
14. 64 70 66 200
15. 99 103 101 303
16. 73 78 79 230
17. 80 81 87 248
18. 66 69 67 202
19. 62 65 65 192
20, 57 63 59 179
2. T2 84 76 232
224 12 82 78 232
23, 102 109 112 323
24. 90 95 97 282
25 12 78 75 225
26. 47 53 49 149
27+ 125 134. 136 395
28, 93 99 100 292
29. 128 131 129 388
30. 79 83 84 246
Total 24364, 2,468 g_,_{(_% Iiic_)f}-
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Table

Part

10

IITI - sSection II : Assessment of vocal production of English
underlying nasal + stop and

sibilant + voiced consonant

Three Judgess A 4, B,

Sequences.

Errors made by 30 individual subjects in the following items tested

as assessed by the three judges

llqzem Items J.oA | J.B | J.cC Total
l. Do you like this beer? 97 108 107 312
2+ I know this boy. 107 110 110 327
3+ This desk is mine. 100 106 108 314
4« Open this door! 101 105 105 311
5. Do you like this garden? 100 105 107 312
6. Open this gatel 98 104 107 309
T+ Put this vase on the tablel! 100 109 109 318
8. This voice sounds familiar. 102 105 107 314
9. How high is this wall? 112 116 119 347
10, Come this way, please. 111 111 113 335
1ll. Give me this yellow pencil! 117 119 119 355
12, This young man is very clever. 118 117 120 355
13. Do you know this man? 64 76 73 213
14. I don't like this music. 55 78 66 199
15. I know this name. 59 76 71 206
16. Listen to this noise! 42 69 58 169
17« I don't know this lady. 63 77 T2 212
18, This land is very fertile. 79 81 “90 250
19. I think I'll buy this radio. 72 85 85 242
20, Have you read this report? 80 84 81 245
21. He was killed in battle. 8 9 5 22
22. Put it in boiling water! 1 1 0 2
23. He came in person. 0 3 1 4
24. He lives in poverty. 0 0 0 0
25+ They live in tents. 0 1 0 1
26, Put it on top! 0 0 0 0
2T7. He is in danger. 4 7 7 18
28, He is in debt. 4 3 4 11




Table 10 (cont'd)

v DY v

Item

No. Items Je A Je Js C Total

29« He lives in comfort. 0] HE 1 2

30. Babies sleep in cots. 1 0 2

31, They don't believe in God. T & 12 27

32, He was paid in gold. 10 i 10 31
Totals 1,812 | 1,985 | 1,969 5,766

wheres

FKach item=score represents errors made by all 30 subjects.

Number of items

Number of repetitions per item

Number of subjects

Number of judges

Total number of opportunities

for error

£ o
4
30
3

11,520 (= 3 x 3,840)
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Table 10a
Errors madem__b_y indiyidual-:s-u})jei‘bfm_as aSSemSSed by the three judges
Subjects Judge A Judge B Judge C Total ]
1. 70 71 T 214
2. 51 53 59 163
3. 56 55 63 174
4 53 50 25 158
5e 61 72 66 199
6. 59 63 65 187
Tie 42 48 42 132
8. 43 42 50 135
9. 50 60 62 172
10. 76 77 80 233
11. 56 61 59 176
12 83 82 70 235
13. 70 76 76 222
14 70 Tl 78 225
15, 63 79 67 209
16. 66 v 76 219
17 46 52 52 150
18. 52 60 54 167
19. 25 44 36 105
20, 92 63 23 175
21, 61 73 69 203
22, 60 64, 65 189
23. 76 85 85 246
24. 78 80 81 239
25 47 53 52 152
26. 76 76 78 230
27. T3 81 81 235
28. 76 81 81 238
29, 71 81 80 232
30. 48 49 55 152
Total 1,812 1_,2@2 1,969 5,766
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11

Part

III - Section III : Assessment of vocal production of English
underlying sibilant 4+ voiced consonant sequences.

Three judgess A, B, C »

Errors made by 30 individual subjects in the following items tested
three judges

as assessed by the

};}em Itenms Ue A |J. B |J. C| Total
l. We must change those lights. 0 0 0
2. 1I've seen those young men before. 0 0 1 1
3+ This land belongs to my father. | 61 71 79 211
4. TI'l1l buy this dark suit. 113 114 114 341
5« Do you like those gold rings? 0 0 0 0
6. Remember this number! 62 65 71 198
T« I hate these receptions. 1 1 0 2
8. I like this book very much. 1111 | 110 | 116 337
9. Don't drink this water! 112 109 115 336

10. I recommend this very interesting bookd 102 106 113 321

11l. Have you read these novels? 0 4 2 6

12. I've never met this man. to62 63 84 209

13. I've been to those villages. E 0] 0] 0] 0

14, I know these boys. 5 0 0 0 0

15. Do you like this yard? ! 113 106 113 332

16. We bought this gas-stove yesterday. 81 86 97 264

17. I don't like any of these watches. 0 1 0 1

18. This roof leaks. 57 67 69 193

19. I can explain these details. 1 1 0 2

20. 1I've never seen those men before. 0 0 0 0

Totals 8716 904 914 | 2,754

where s

Each item-score represents errors made by all 30 subjects.
Humber of items s 20
Number of repetitions per item s 4
Number of subjects $ 30
Number of judges 3 3

Total number of opportunities

for error

7,200 (3 x 2,400)
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Table 1la

Errors made by individual subjec;ts as assessed by the three Judges
Subjects Judge A Judge B Judge C Total
s 37 36 37 110
2% 20 18 26 64
3 29 25 33 87
4 27 23 29 19
D+ 38 37 39 114
6. 31 30 36 97
Te 23 15 23 61
8. 20 20 23 63
9. 27 28 32 87
10. 27 28 L 86
115 23 19 23 65
12. 40 40 36 116
13, 36 36 35 107
14. 36 36 39 111
15, 30 37 35 102
16 35 33 40 108
s 7 (9 21 26 24 71
18. 29 31 31 91
19, 26 32 32 90
20, 27 28 31 86
21, 26 30 36 92
22, 20 25 27 72
23 31 38 39 108
24, 40 40 40 120
25, 24 26 26 76
26. 25 26 28 79
27+ 38 38 40 116
28, 39 39 40 118
29 31 37 36 104
30. 20 27 £ 14
Total 816 904 914 2,754
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Parts

12

II and III
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Aural perception and vocal production of
Bnglish underlying nasal + stop sequences

Perception (Sections I and II)

Sub-tests: a =
b = Production (Section I)
Brrors made by subjects in the following items tested B
iz?mj a Perception errors b Production Errors Total
1. | [ebdseds] 93 symbol 11 104
24 [dastdgwal] 85 emblem 37 122
3. [4bréaders] 80 endanger 32 112
4 [2grésiv] 60 laundry 56 116
56 [téa] 50 bends 274 324
6. [téds] 63 tend 317 380
Te [adest énd] 46 tender 28 14
8. [adrés] 80 send 309 389
9, [ & ndounam]| 64 sender 65 129
10. [embdriksl ] 74 engagement 1% 87
11. [englétak] 21 angry 23 44
12, [eggéaméam] 54, simple 170 224
13. [2gz4mb1] 41 bumper 178 219
14 [Y4mb] 86 amplify 151 237
15. [Y4mbvse] 90 thump 84 174
16, [téndetav] 104 pumps 26 130
17 [ & douném] 18 Jump 66 84
18. [ebdrakael] 59 jumper 186 245
19. [egldtik] 13 entomology 214 227
20. [egumi om] 21 sentry 79 100
21 [2gz4bl] 29 tents 0 29
22, [Y4v] 47 tent 7 54
23. [44bs] 62 tenter 91 153
24. [tédeatav] 53 cent 0 53
25. [04mp?®] 80 centre 115 195
i [v£mb®] 98 blanket 4 102
27 [b4mbs] 104 banking 16 120
28. [sént o] 62 bankrupt 125 187




Table 12 (cont'd)

Item a Perception b Production Total
No. Errors Errors
29, [sénae]™* 128 bank 0 128
30. [sfnka] 79 (he) thinks 2 81
31. sink 0 0
32. sinker 45 45
Totals (for Correl.) 1,944 2,724 4,668
ieans (by No. of subje.) 64.8 90.8
TOTALS (for t-test)** 5,832 2,724
MEANS (for t-test)™ 6448 30.27
e rany — — —
where:
a (Perception) = Greek-rule processed words included only

(except for items presenting orthographical
complications).

]

relevant items from Section I of Part III

b (Production)
(no ‘'orthographical' words included).

Number of items in sub-test a : 31 (Sce % below)
Number of items in sub-test D : 96 (See ch. 6,
n. 14, p.199)
Number of repetitions per item s 4
Number of subjects 3 30
Number of judges in sub=-test b H 3
Number of opportunities for error
in sub~test ga H 3,720
Number of opportunities for error
in sub-test b ¢ 11,520
Total number of opportunities for
error in sub-tests a + b s 15,240

% [=6nd®] received 8 instead of 4 repetitions, which brings the
number of items in this category to 31l. Cf. note 11, p. 194.

%% The actual number of errors is 1,944. However, for the purposes of
the t-test, this figure has been multiplied by 3 to make perception
scores comparable in scale to production scores, which represent
the pooled zssessment of the 3 judges.

The second set of MEANS is arrived at by dividing the second set
of TOTALS by 90 (30 subjects x 3 judges).



Table 12a

BErrors made by individual subjects in the subwtests a and b

Subjects a Perception a. b Production Total
1. 68 204 54 122
2 83 2,49 43 126
3. 59 177 111 170
4 52 156 104 156
5. 54 162 121 175,
6. 89 267 95 184
Te 39 17 39 78
8. 38 L 64 102
9. 60 180 65 125

10. 69 207 78 147
11 62 186 93 155
12. 46 139 141 187
13, 69 A07 105 174
14. 64 192 69 133
15. 67 2201 148 215
16, 82 246 104 186
17. 41 75 73 ' 114
18. 48 A4 51 99
19. 64 19% 49 113
20. 75 225 37 112
21. : 53 159 o1 150
22, 45 135 74 119
23. 84 252 158 242
24. 54 162 109 163
254 85 255 Hi 136
26. 63 189 26 89
g 94 282 168 262
28. 89 267 135 224
29. 83 249 179 262
30. 65 195 83 148
5,832
Total 1,944 - 2,724 4_,_\?@_
|

HE’ See notes on Iorewr:u}_) page,




281 -

(palgs 05 % Apl e) og Ay BP'G ML NP 08 by popp e 3 p Bos/v SHYAW W 4P e oty
pg 2L°29 . o1y 28'S Livg SNYER
ATl A Gr9 ¢ €eeft Geg €8 ST® 30
cre pxodea sTUL 02
AR oTPeI STY} 61
06z puel sTU} e
a1e £pel sTY3 )1
69T ©sTOU STYL ‘91
902 owRu STYL T
661 oTSNW STYY : b1
€12 uRlW STYQ G6 [ex£ z%Q] o1
(el Sunok sTIYjL 96 [Tom mm@u ol SUTMS 21
CGE  MOTTOL STIU% 08 [T @A z%Q] o¢ 1ToMs I
cEt J0OI STYL Gee Lewm sTUY s mxmwn@ Z2%Q] ye dooms 0T
¥92 aA01S-88B8 STU} LyE 11e% STYL ég mpnwwwﬁﬂmhmmﬁm LT Mous 4
2€¢ pIek STU} $1€  e9ToA STU3 06 [w#euzu] | oz  azous ‘g
602 uew STYL Q1§ oseA STU} 201 [PEPERFz ] o¢ qous )
Ta £ToA STYY 60€ 0128 sTY% 01T [4otpazpzu] €E€T  exous "9
9¢¢ IajeM STUL 21¢ uepr=d sTU} 10T [urpaqzEN] €21 Treus ] e
L€€ Yooq STY} 11€ I00p STYY €6 [a¥suzqzza] | g6  rrems | ¢ [romz] ¥
961 IoquMu STY] Y1¢ Jsop STU% 80T [equouzsp] 0 5ABOTS 0z [aguz] o
e sIep STU} L2t £oq sTYY G mmeﬁmm@u T deeTs 9G  [19uwz] 'z
112 puRT £1U3 21 Ieeq STYR €0t [s®ea8z%p] 1 aABTS 2 [dr12] 1
SIOITY . SI0IIY L SI0IIH . sIoxar SIOLIH o
) P b q T Loq T
pejses sweqT FuTmoTToF OUF UT spoelqns of £q epew sIoxay
S ¢P ¢q uorgonpoxd ¢ Dpue T uoTadeoasd ss1S04-quS

*sbes JUBUOSUOO DPOOTOA+3UBTTIQTS SuTA{repun YSTIFUF JO uoTjonpoxd TeooA pue uorideosed TeIny s IIT - II s3xed

CT ~

T .



- 281 a -
Table 13 (i)

Parts II - III : Aursl perception and vocal production of English
underlying sibilant + voiced consonant sequences

Sub=-tests: Perception a, ¢35 Production b, d, e .

BErrors made by 30 subjects in the following items tested

Item a Perception™ b Production
Nos Errors Errors
1s [z1ip] (3 x 2) 6 smell 123
2. [zm81] (3 x 56) 168 snob 38
3n [zndb] (3 x 20) 60 snow 17
4e [zwél] (3 x 5) 15 swell 30
Totals 249 208
MEANS 2.77 2.31
[teh ¢ Percuption* d Production™™ : e Prcduction
{Oe Errors Errors : Error
1.] [dazgréss] (3x103) 309 | this beer 312 | this land 211
2+) [dazldsk] (3x85) 255 | this garden 312 | this dark 341
3¢ [midzbihéav]  (3x93) 279 | this vase 318 | this number 198
4o [mézbriun] (3x101) 303 | this young 355 | this book 337
5¢| [mizdérékt] (3x110) 330 | this man 213 | this water 336
6+ [miznéam] (3%x90) 270 { this music 199 | this very 321
Te} [mizreprazént] (3x85) 255 this noise 169 | this man 209
8o ] [S4z drdpk] (3x85) 255 | this lady 212 | this yard 332
9. ) [Béz v&id) (3%x80) 240 | this lend 250 | this gas-stove 264
Do [0dz ydo] (3x95) 285 this report 245 §this roof 193
Totals 2,781 2,585 25742
MEANS 30,90 28.72 30.47

— e e— —— e ————— e e —— are——
SSS——— e e e e — T TP T e

Phe actual number of errors in Perception are 83 for test a and 927 for
test c. For the purposes of the t~test, these figures were multiplied
by 3 to make perception scores comparable in scale to production scores,
which represent the pooled zssessment of the 3 judges. The HMEANS are
arrived at by dividing all TOTALS by 90 (30 subjects x 3 judges). The
ten items that appear under ¢ were drawn from the original 13 items.

—«x The 10 items that appear under d as well as the 4 items in 2 were drawn
from the original 20 and 12 iteuws, respectively. Cf. note 2, p. 264a.
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In Table 13:

a = mistaking «x[ &@ndoundm] for the correct [antownim].
b = mispronouncing slave.
¢ = mistaking x[dizgréis]| for the correct [disgréis].
d = mispronouncing this besr.
e = mispronouncing this land.
Number of items in a : 4
Number of items in b : 12
Number of items in ¢ H 13
Number of items in 4 : 20
Number of items in e 3 10
Number of repetitions per item § 4
Number of subjects 3 30
Number of judges in b , d , e 3 3
Number of opportunities for error in: a = 480
b= 4,320
¢ = 1,560
d= 7,200
e = 3,600

Total opportunities for error 17,160
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Table 13a

Errors made by individual subjects in Perception (a2, _c_::_)

.. ond Production (B, 4, o) .
Subjects & 5 & 3 2 L

1. 3 25 47 214 47 110
2 5 0 48 163 48 64
3. 2 10 34 174 34 87
4e 1 0 30 158 30 79
5 8 o 51 199 51 114
6e 0 6 44, 185 44 97
Te 2 0 44 132 44 61
8. 1 0 25 135 25 63
9e 7 3 43 172 43 87
10. 4 5 44 230 44 86
11 2 0 48 175 48 65
12. 2 37 24 225 24 115
13, 3 34 219 34 107
14. 2 St 223 31 111
15 3 12 35 172 35 96
16. 7 0 44 218 44 108
17 1 33 24 147 24 71
18. 2 9 49 166 49 91
19. 0 1 46 105 46 90
20. 1 44 175 44 86
21. 1 29 200 29 92
oY, 2 15. 40 189 40 72
23, 1 32 45 229 45. 105
24. 3 33 47 238 47 120
25 2 39 44 151 44 76
26. 4 4 48 217 48 77
27« 6 90 49 126 49 116
28. 4 14 52 235, h& 118
29 3 67 47 231 47 104
30. 1 24, 43 142 43 74
Total 83 525 1,233 5,645 1,233 2,742
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Table 13a (i)

Errors made by individual subjects in Perception (& and ¢)
and Production (b, d, and o)

Subjects a b C, da e
1. 9 9 105 109 110
24 15 0 108 73 64,
3. 6 1 72 91 87
4o 0 63 52 79
5, 24 23 117 95 114
6o 1 99 88 97
Ta 0 105 43 61
8. 3 0 54 49 63
9. 21 1 93 73 87
10. 12 1 96 115 86
11. 6 0 108 76 65
12. 6 16 54 113 115
13. 9 4 15 115 107
14. 6 0 69 110 111
15, 9 81 70 96
16. 21 99 104 108
174 3 12 54 56 71
18, 6 0 111 61 01
19. 0 0 102 49 90
20, 3 0] 105 T2 86
21, 3 0 66 96 92
P2 6 8 96 88 72
23, 3 12 99 110 105
24 9 11 108 118 120
25 6 17 99 60 76
26. 12 0 108 105 77
27, 18 46 111 114 116
28. 12 2 120 119 118
29, | 9 35 105 114 104
30. 3 9 99 47 14

Totals 249 208 2,781 2,585 2,742

i MBANS 277 2.31 30.90 28.7T2 30.47

NBe. The rew scores in @2 and Db reflect the awount of error made in
4 items§ those in ¢, d, and e represent errors mede in 10 itcms.
Similarly with the HMEANS. The items in b, ¢, and d were drawn
from a larger number. Cf. p. 28la and discussion on pp. 188-89,
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Parts
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Sub-tests:s
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underlying nasal + stop and
sibilant + voiced consonant sequences.

b = Production

a = Perception

(Section 1I)
(Section I)

Errors made by 30 subjects in the following items tested

Aural perception and vocal production of English

e

éz?? a Perception — b Production _— Total
1. [ @8 ndownim] 64 simple 170 234
2 [embdrakel] T4 bumper 178 252
3e [englftak] 21 amplify 151 172
4 [eggéamiam] 54 t hump 84 138
5 [2gz8mDbl] 41 pumps 26 67
6o [Y4mb] 86 jump 66 152
Ts [Y£mba] 90 jumper 186 276
8. [téndatav] 104 entomology 214 318
9e [ & dounsm] 18 sentry 79 97
10, [ebdrikel] 59 tents 0 59
T3 [egldtak] 13 tent 7 20
12. [egbums om] 21 tenter 91 112
13. [4g24bl] 29 cent 0 29
14. [Y£b] 47 centre 115 162
154 [Y4va] 62 blanket 4 66
16. [tédetiv] 53 banking 16 69
1Ts [aebaeseds] 93 bankrupt 125 218
THs [dastdawal] 85 bank 85
19. [#brézders ] 80 (he) thinks 2 82
20. [2grésav] 60 sink 60
21 [téa] 50 sinker 45 95
P [téds] 63 symbol 11 74
23. [adestaend] 46 emblem 37 83
24. [adrés] 80 endanger 32 112
25. [z11ip] 2 laundry 56 58
26. [zmé1] 56 bends 274 330
27 [znéb] 20 tend 317 337
28, [2wél] 5 tender 20 33
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Table 14 (cont!')

Iten a Perception b Production Total
No. L ._Eﬁfszihh-_m_ﬂv_._wu-w Errors _ o
29. [ddzgréis] 103 send 309 412
30. [daz1dak] 85 sender 65 150
31. [ddzmémbe] 108 engagement 13 121
32. [mizbihéav] 93 angry 23 116
33. [mézbriun] 101 slave 1 102
34 [mizdsrékt ] 110 sleep 1 111
35. [miézgdadad | 102 sleeve 0 102
36. [méznéam] 90 small 98 188
37. [mizreprazént ] 85 smell 123 208
38, [64z drénk] 85 smoke 133 218
39. [83z va 1a] 80 snob 38 118
40. [847 wdl] 96 snore 20 116
41. [6az yio] 95 snow 17 112
42. [éndrens] 63 sweep 24 87
43. [sxyd] 62 swell 30 92
44. swine 40 40
45 sue 215 275
46. suit 263 263
Totals 2,834 3,767 6,621
MEANS 65.907 2T«442 J

wheres

a Perception = mistaking deliberately mispronounced words
for English.

b Production = subject-mispronunciations of English wordse.

Humber of items in sub-test a s 43
Number of items in sub-test b 3 46
Wumber of repetitions per item : 4
Number of subjects H 30
Number of judges in sub-test b g 3

Number of opportunities for error
in a+ b : 23,720

(54160 + 16,560)

NB. Words presenting complications because of the influence of
orthography or epenthesis are not included in the two lists.

Foy F(J. Mpcs:as o'r H\L E- 4-(’_;:&; ‘H\L flilbvhf, J-G (&M GS )) 2.0 (St‘ut)J Mm’. S0
(S%w(‘&f) W e eé'ij‘/\-bliﬂﬂ (er/ GLE"EMJTIW-S . V:'l St &ksf _b__, T'{_; Al To i‘ &€ , :I S gy
.5»172'2'_ aud Ha we MERN 4136 Sec G lnns, k_i e, sk [ §e
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Table 1l4a

Errors made by individual subjects in Perception (a) and in
Production (b)

Subjects @.Total errors b.Total errors
E&L— _ in Perception ﬁié in Production

15 300 100 9% 93
2, 333 111 6S 65
3. 2.3 i | 40 140
Qe (9% 66 199 118
5. 212 104 193 195
6. 360 120 )06 119
Te 201 67 52 52
8., 159 53 - 3 5
9. 227 109 30 81
10. 336 112 94 94
154 297 99 12 112
gifeX 1 74 . 58 201 202
13. 254 84 Lk 125
14. 240 80 14 82
150 259 86 (9 183
16. 333 111 L 111
17. 1 S6 52 L 29 128
18. 2,64 88 93 83
19. 209 103 72, 72
20. 227 109 9 59
21. 189 63 T 117
22, 231 17 13 113
23. 249 116 19 203
24 303 101 V62 162
25, 363 121 107 105
26. 300 100 sD 50
27, 394 128 480 280
28. 294 128 170 172
29. 339 133 270 270
30. 294 98 126 126
Tokal. 8,502 5. 834 3,722 3,787

—3, va’.-. Seores ."Ivl. C;’[('I.MAMQ o W/ ‘3 -«ga.ue ﬁw.,, wied ﬁv‘ Gmfalu:lcs.
The  Feover I Golurmns oy (:q«n'%)l‘m bv\lﬂ !‘{Lw/&.wpi-»i‘{u.

PWGLH,CHM Scovis u"ﬂM‘t T{Lbn_ m3 WS)M bi —f&m\e .Qua.t uua’
;-\;\f ‘—&L t"f@;?, SE’.L g,&c Mﬂﬁ (= r;“l'\e\n,;u-) p-—:-g,(’
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Table of F for .05 (first of two entries against each n2)

T |

Table A.
and 0L
n, 1 2 3 L 5 6
n2 .
. 161 200 216 225 230 234
4052 4999 BLO3 5625 5724 5859
) 18,51 19,00 19.16 19,25 19,30 19.33
98.49 99.01 99.17 99.25 99.30 99.33
10.13 9.55 9.28 9,12 9,01 8,9
3 34,12 30.81 29.46 28,71 28.24 27.91
L 7.71L  6.9% 6.59 6.39 6,26 6,16
21,20 18.00 16.69 15.98 15.52 15.21
5 6.6l 5.79 5,41 5,19 5.05 4,95
16.26 13.27 12.06 11.39 10.97 10.67
¢ 5.99 5.4 L4.76  4.53 L4.39 4.28
= 13.74 10.92 9.78 9.15 8.75 8.47
=
= 7 5.59 L.th k3B L2 5.97 387
3 12.25 9.55 8.45 7.85 7.46 7.19
1 .5 5.32  L.46 L4.07 3.8, 3.69 3.58
11,26 8.65 7.59 7.01 6.63 6.37
: 5,12 L4.26 3.86 3,63 3.48 3,37
10.56 8,02 6.99 6.42 6,06 5.80
' iy L.96 4.10 3,71  3.48 3.33 3,22
10.04 7.56 6.55 5.99 5.64 5.39
. 4.8y 3,98 3.59 3.36 3.20 3.09
9.65 7.20 6.22 5.67 5.32 5,07
1 L.75 3,88 3.49 3.26 3,1 3,00
9.33 6.93 5.95 5,41 5,06 4.82

e e M A i i e

8

239
5981

19.37
99.36

8.8k
27.49

6.0L
14.80

4.82
10.27

4.15
8.10

3.73
6,84

3ol
6.03

3.23
547

3.07
5.06

2,95
}4—- 714-

2.85

4.50

AT B AR LA W A AT e

(second such entry) levels of significance *

12

2hdy
6106

19.41
99442

8o 7k
27.05

5.91
.37

.68
9.89

}-F-OO
?! 72

3.57
6.47

3.28
5.67

3.07
5.11

2.91
L.71

2.79
J—F-‘]-FO

2.69
L.16

2k

243
62 3L.

19.45
99.46

8. 64
26.60

5.77
13.93

4.53
9.47

3.8
732

3.41
6.07

3.12
5.28

2.90
L.73

2.7k
L.33

2.61
4.02

2.50
3.78

Q

25k
6366

19.50
99.50

8.53
26.12

5.63
13.46

4.36
9.02

3.67
6.88

3.23
5.65

2.93
.86

2071
131

2.54
3.91

2.40
3.60

2,30
3.36

* Table A has been extracted from McNemar, Psychological Statistics,
pp. L431-433.
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Table A. Table of F for ,05 (first of two entries against each nQ)
and 0L (second such entry) levels of significance * (Cont'a)

il M

1 2 3 L 5 6 8 12 2l «
4,67 3.80 3,41 3,18 3,02 2,92 2.77 2.60 2.42 2.21
1
3 9.07 6.70 5.74 5.20 L4.86 L4.62 4.30 3.96 3.59 3,16
L.60 3.7 3.3k 311 2,96 2.85 2,70 2.53 2.35 2.13
e 8,86 6.51 5,56 5.03 L.69 L.46 L.l 3.80 3.43 3,00
- L.54. 3,68 3,29 3,06 2.90 2.79 2.6L 2.48 2.29 2.07
8.68 6.36 5.42 4.89 L.56 L4.32 L,00 3.67 3.29 2.87
o L.L9 3.63 3.2, 3,00 2,85 2,74 2.59 2,42 2.24 2 5
8.53 6.23 5.29 L4L.77 L.44  L.20 3.89 3.55 3.18 2.75
L L.45 3,59 3,20 2,96 2.81 2,70 2.55 2,38 2.19 1.96
7 8.0 6.11 5.18 4.67 4.3 4.10 3.79 3.5 3.08  2.65
.8 L1 3,55 3,16 2.93 2.77 2.66 2,561 2.3 2.15 1.92
8.28 6.01 5,09 L4.58 L.25 4.01 3,71  3.37 3,00 2.57
5 4.38 3,52 3,13 2,90 2.74 2.63 2.48 2,31 2,11 1.88
8.18 5.93 5.01 4.50 L4.17 3.94 3.63 3.30 2.92 2.49
20 L.35 3.49 3,10 2.87 2.71 2.60 2.5 2,28 2,08 1.84
8.10 5;85 }-i-l 9&- ‘i+0“+5 l!-Ol() 3c87 3.56 3.23 2.86 2-2]-2
- 4.32 347 3.07 2.84, 2.68 2,57 2.42 2,25 2,05 1.81
8.02 5.78 4.87 L4.37 4.0, 3.8 3,51 3,17 2.80 2.36
- 4,30  3.44 3,056 2,82 2,66 2,55 2,,0 2,23 2,03 1.78
TS 5472 L.82 4.31  3.99 3.76 3.45 3,12 2,75 2.31
55 L.28 3.42 3.03 2,80 2.64 2,53 2,38 2,20 2.00 1.76
7.88 5.66 4,76 L4L.26 3.9, 3,71 3.1 3,07 2.70 2.26
3, L.26  3.40 3.01 2,78 2.62 2,51 2.3 2,18 1.98 1.73
7.82 5,61 4.72 L4.22 3,90 3,67 3,36 3,03 2,66 2.9

* Table A has been extracted from McNemar, Psychological Statistics,
pp. 431-433.
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Table A. Table of F for .LO5 (first of two entries against each n2)
and LOL (second such entry) levels of significance™® (Cont*d)
W2 2 3 i 5 6 8 12 24 ©

e
25 4,24 3,38 2.99 2.76 2.60 2.49 2.3 2,316 1l.96 1.71
7.77 557 L4.68 1,18 3,86 3.63 3.32 2,99 2.62 2.17
56 .22 3,37 2.98 2.7% 2.59 247 2.32 2.15 1.95 1.69
7«22 5.53 L6h L34 382 359 3429 2.9 2.58 2.13
. L.21 3,35 2.96 2.73 2,57 2.46 2.30 2,13 1.93 1.67
! 7.68 5.49 L4.60 L4.11 3.78 3,56 3.26 2,93 2.55 2.10
5 4L.20 3,34 2,95 2,71 2.56 244 2,29 2.12 1.91 1.65

2
7.64  5.45 4.57 4.07 3.75 3.55 3.23 2,90 2.52 2,06
L.18 3.33 2,93 2.70 2.5, 2.43 2.28 2.10 1.90 1.6,

2
7 | 7.60 5.2 L.SL k0. 3.73 3.50 3.20 2.87 2.49  2.03
15 L7  3.32 2,92 2,69 2,53 2.42 2,27 2,09 1.89 1.62
7.56  5.39 L.51 4,02  3.70  3.47  3.17  2.84 2.47 2.01
40 L.,08 3,23 2.8, 2.61 2.45 2.3 2.18 2,00 1l.79 1l.51
7.31  5.18 4,31 3.83 3.51 3,29 2.99 2.66 2.29 1.80
2 4L.00 3.15 2,76 2,52 2,37 2.25 2,10 1.92 1.70 1.39
7.08  4.98 4.13 3.65 3.3, 3,12 2,82 2,50 2,12 1.60
156 3:92 3,07 2.68 245 2,29 2,17 2,02 1.85 1.61 1.25
6.85 L.79 3.95 3.48 3.17 2.96 2.66 2.3, 1.95 1.38
o 3.8 2.99 2,60 2,37 2,21 2.09 1.9 1.75 1.52 1.00
6.64 4,60 3,78 3,32 3,02 2,80 2.51 2,18 1,79 1.00

B —

* Table A has been extracted from McNemar, Psychological Statistics,
pp. 431-L33.
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Table B. Distribution of t
n P= x  ...e9% . .02 .01 . .00l
1| 6.3, 12.706  31.821  63.657 636,619
2 2,920 L. 303 6.965 9.925 31.598
3 : 24353 3.182 Lo 541 5.841 12,941
oo 2.13%2 2.776 3,747 L. 60 8.610
5 2.015 2,571 3.365 1,032 6.859
4
6 | 1.943 2447 3.143 3.707 5.959
7 | 1.895 2.365 2.998 3.499 5.405
8 ! 1.860 2.306 2.896 3.355 5.041
9 ! 1.833 2.262 2.821 3.250 4. 781
10 : 1.812 2.228 2. 76l 3,169 4.587
5 5 1.796 2,201 2.718 3.106 4437
12 1.782 2,179 2.681 3,055 4. 318
13 | 1.771 2.160 2.650 3,012 54.221
u ! 1.761 2.145 2.621 2.977 4. 140
15 : 1.753 2. 151 2,602 2,947 %4.073
16 I 1.746 2.120 2.583 2.921 4..015
iy 1.740 2,110 2.567 2.698 3,965
18 175 2,101 2,552 2,678 5,922
19 ! 1.729 2.093 2.539 2.861 3.883
20 : 1.725 2.086 2.528 2.845 3.850
21 | 1.721 2.080 2.518 2.831 3.819
22 | 1.717 2.074 2.508 2.819 3,792
23 | 1,71 2,069 2.500 2.807 3,767
2l : 1.711 2,06l 2.492 2,797 3.745
25 1.708 2,060 2.485 2.787 3.725
26 : 1.706 2.056 2.479 2,779 3.707
27 | 1.703 2,052 2.473 2.771 3.690
28 1.701 2.048 2.467 2.763 3,674
29 1.699 2.045 2.162 2.756 3.659
30 | 1.697 2.042 2.457 2.750 3.646
L0 : 1. 68l 2.021 2.423 2. 704 3.551
60 ! 1.671 2.000 2.390 2.660 3.460
120 1.658 1.980 2,358 2.617 3.373
© 1.645 1.960 2,326 2.576  3.291

* Table B has been copied from lLiclemar, Psychological Statistics, p. 430.
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