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Towards a Redefinition of Psychologtcal Reallty:
On the internal Structure of the Lexicon * -

‘Ronnlé B. Wilbur and Lise. Menn

The goal of the lingulst Is to construct a grammar which characterizes

the competence of the |deal speaker/hearer. it nonetheless remains a leglt-

 Imate question- to ask what the relationship Is between the rules linguists
write and the processing which takes place In the mind of the speaker. It
may be argued that lingulstic theory should attempt to produce a worklng
model of language, but that the formallsm enployed therein need not neces-
sarily reflect the knowledge of the adult speaker. Is argument can be
approprliately countered by pointing out that 1f several possible grammars
whlch account for the data can be postulated, which reflects what the
§peaker knows Is preferable to any others. This point Is particularly rele-
vant to the question of whether the speaker actually derlives forms In his
head by means of derlvations which contaln morRhologlcal and phonologlcal
rules. Thus It has been one of the goals of psychollinguistics to search for
evidence for derlvational processing In speakers (MacKay, 1974). 1f this
search produces no positlve support for a derivational model, then presumab ly
one would take recourse to a lexical mode! In which all the words are listed
In the lexlcon and -related by passive generallizations, as for example pro-
posed by Venneman (1974). Since psychologlcal reality is the cruclal factor
In testing any model which we proposé, tf s necessary to step back and con-
slder what psychologlcal reallty really Is. ,

Ve

1'psychologlcal redlity'’ has been taken by many lingulsts as synonymous
with "rule productlvity''. This has resulted In tests for productivity (does
the rule apply to new or loan words? to nonsense words? does the rule pre-
dict systematlc patterns In hypercorrections, overgenerallzations, language
learning errors, etc.?) belng considered also as tests of psychological real-
Ity. We have previously argued.that psychologl cal reallity and productivity
are separate concepts (Wilbur and Menn, 1974). In this previous -discussion,
we polnted out that generatlve rules serve a ‘double function--flrst to gen=
erate In dynamlc derlvatlons several surface forms from a single underlylng
form (thus reflecting the relatlonshlp between groups of words) and - second
to capture generallzatlions about the rplat1on§hlp between words wl thout
actually derlving the words. This, dl fference can be reflected In two types
of notatlon. The flrst functlon of rules can be written as A->B/X Y while.
thé second s more approprlately formallzed as *XAY. The notatlion *XAY Is
Intended to reflect the fact that the generallzatlion Is true of the language
even though no-productlve rule exlsts to create the sltuation. Patterns
“whlch are non-productlve may nenetheless be accessible to the speaker for usy¢
In analogy, hew formatlons,~overgenarallzatlons, etc. For example, essentiashf
closed sets, such' as the pronoun system of most languages, which can wlithout °
questlion simply be learned as llsts, show operation of analogy, (my:mine,
your:yourn, his:hisny. This may be taken as evldence that patterns can be,/
abstracted by speakers even in closed subfets of the lexicon. Thus there
are patterns which are avallable to the speaker which ‘can hardly be cons lder¢(
productive rules. Productdvity Is a feature of some rules of the language
~{1anguage belng used here In an ldeallzed sense, In that Is exists Independen!
of Its usage by partlicular speakers) whlile psychologlcal reality Is the exte.
to whlich language patterns are reflected In the usage of that language's
speakers. : : N

3

* appeared In San-Jose Occaslonal Papers In'LlnguIstlcs,'l975, Vel. |,
pp. 212-221.
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Ve prefer to refer to the accessibllity, avallabllity, or utllity of a
pattern to the speaker rather than to use tﬁe term psychologically real,

which already has several possible {mis)interpretations to It. How ls. thls
a~cesslbility to be charecterized? Initially, we hypothesized that It con-
sisted of two gradients, one which covers 8 range of productivity, and the
other which covers a range of semantlc trans parency (See Appendix). The
preductivity gradlent Is a cantinuum bet'icen one pole of full productivity
~1d the opposite pole of complete fack of productlvity. This continuum is

a direct reflection of the degfea to which a particular pattern contributes

to the redundancy of the lexicon (the more productive, the more redundant).
The semantic transparency gradlent ranges from opague .(canlne-hound, century-
hundred, etc.) through translucent (weal-wealth, steal-stealth, heal-Fealth)
to transparent (drunk-drunkard, talk-talked, retaln-retainer), and refers to
the extent to which & semantic correspondence s still _synchronically vislble.
Presumably, de:j‘z;y;erns are avalleble only to those wlth formai knowledge

of former stages the languige or of ralated lancuages. And presumably

nroductlve pat€erns arc avallable for analugizing or overgeneralizing without

conscious awareness on the part of the speaker.

In addition to these two gradlicents, two other factors are Involved in

pattern acgessibility. One of these Is obvious--phonologlical awareness, whlich’

is itself a continuum. Certaln patterns will be more vislble sinply because

the phorologlical system, whlle other patterns may be more or less visible

(dear darilng, wrlqgﬂyreoch stink-stench, cling- clench, etc., retaln-retentlion,
§$E§~ un The other factor related to pattern accessibility s morpho-

a%gnaxlclts, the force that binds talk and talked, sing and sang,
catch and caught, go and went as present and past tenses of the same verb, for

example. Tn ggnef_T morphological paradigmaticlty may be to lnflectlonal re-

latlons what semantic transparency is- to derivational relations, For the
present, we will rctain both factors, although It may be the case that they
rcpresent two 'ends of an Inflectional/derivational contlnuum,, as there are

. analyses of languages in which It Is Tmpossible to state definltively whether

you are inf¥lccting o deriving.

~ Z

what we are clairing then is that pattern accessibillty ("psyéhologlcal
reality') is a 4-factor function: 1) productivity, 2) semantlc transparency,
3) morphological paracigmaticity (Saltarelll and Calvano, 1974), and 4) phci.o-
loglcal rclatedness. Fach of these farctors Is Itself a continuum and they are
~f course interdependent. Hovever, no one factor by itself Is sufficlent. A
inighTy~procuctive rule mist by its nature Include at least one of the other
factors, that is, it must be a highly productlve semantic rule, or a highly
productive morphological rule, or a highly productlive phonologlcal rule. It

. anpears to be the cazc¢ that less productive or marginally productive rules re-

quire middle to high ratings at at least twe of the remalning factors. (If
semantic transparency and morphologlcal paradigmaticlity are viewed &s belng on
a single continuum themselves, then we have only three factors and we can say
that for a pattern to be accessible, middle to high ratings are needed on two
of the three factors.)

What ' is the’potentlal benefit of such a definition? It allows us to
account for degrees of avallability of patterns, whlle taking Into account

- degrees of productivity, degrees of semantic relatedness, degrees of phono-

Jogical relatedness. It allows us to account for why some mistakes are mure
likely than others.' Consider the followling example.

3 ' .




A frequent overgeneralization of chllenn let'nlng English }s to con-
Jugate bring as bring, brang, b or as bring, brinaed, bringed. The
addition of the Egd ghf?]ilgn Ei?%ahd causzg_ng dr??T?UTiy for current
theory since we feel comsfortable In calling the addition of -ed a productive
rule in Eng|i9h. However, the occurrence of bring, brang, brung is taken
by some linguists as evidence for Its os scholog cal“?EZ%lty." Do we really
want to say that Emglish hag a productive rule of varel ablaut which Is used
to forw the past temse and gast participle of some verbs? Is it really pro-
ductive if it overapplies to | or 2 verbs (including think)? 1t is not
really reasonable tc assign English a synchronic rule of vowel ablaut on the
basis of 1 or 2 dvergeneralizations. VYet there is a sense In which the
ablaut overgeneralization I4 a more likely mistake than for a verb to be
assigned to the fight, fought, fought class. Let us consider how this dif-
ference in probabTJTiy of occurrence is reflected In the definiticn which
we have prooosed. We would submit that both pattems are synchronically
unproductive. Because of their participation in a ‘morphological paradigm,—
both patterns arc cquivalent semantically. The morphological paradigm is

 the same for both, that is, present-pasi-past participle. In terms of pi. -
nological relatedness, however, the ablaut alternation Is higher vp on the
scale than the -ought, -ought alternation for two reasons. Gne Is that
there is a greater degrce of phonological simidarity between the present,
past, and past participle in the ablaut forms since only the vowel.is
changad, than there Is in the -ought forms where generally only the figst
consonant Is retaired (catch-caught, teach-taught, buy-boucht, etc.). The
other is that therc is a greater degree of phonglog cal coherency among the
class of verbs which are subject to ablaut than among.the -ocucht verbs.
That is, one can extract a phonological generalization which binds the ablaut
verbs and allows one to assign a new verb to this group, namely that verbs of
the shape /(s)Crin{g,k)/(drink, stink, sink, sing, ring, etc.). With the
-ought verbs, there is no phonological generallzation which one can use to-
ass%gn a verb to this class (teach, catch, buy, bring, fight, seek, think).

Within the current fram:work, the occurrénce of brang is taken as evi-
o dence that ablaut has extended its dymaln to other verbs. Here, its exlst=’
gence may be viewud a8 evidence Por a bigher saliency of the pattern due tc
the greater phonolcgical coherency of the group of verbs which undergo the
rule, so that assignnnnt to the ablaut class can be made on a synchronic..lly
avai i<l ceneraiizgtion, wheress a~signment to the -ought class seems not
to have any synchronic mptivation. Thus we can speak o? both patterns as
being nproductive in the language, and also predict that the ablaut pattern
will be more likely to bz used by speakers for analogy than the -ought \
pattern. Thls avoids the problen of saying a rule doesn't exist because only
. . a «mall percentaga of speakers use it and the large majorlty don't. It
- . allows us to characterize the behavior of the small percentag: (the fact that
they ali bchave similarly with respect to a particular set of words, that
they had to get this bchavior from somewiere, that their behavior migrors a
_formerly productive stage of the anguage) without claiming synchronic pro-
ductivity for the rulg.

’

In the standgrd theory, we arl forced to strive for a stngle underlylngy
reprasentation whjch can gencrate as many related words as possible, utili-
zing different rules in each derivation. .Deriving them from a single sourcé
incorrectly implins a productive rule.' The alternative, listing them in the
lexlcon, leaves many important i1elationships uncaptured. Vennemen's (1974)
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approach of listiry everything antFe lgting groups by via rules 7ails to
capture diffiering degreeg of likalihood of usage. We would like to suggest
an appropriate compronise.

It Is clear to ug that the uge ci a morphoiogical or jhonological rule

to aztually derive a set of words from a single comygn.source Is approprlate
_for processecs which cen be considered as truly synchronicaily produc:ive.

The problem to be fmsolved Is what the anpropriate way Is to handle groups
or words whlch may be related by processcs which are lower on the productivity
scale, but high on one or more of the other scales and thus still reflect a
valld synchronic rel:tionship but which for semantic, morphological, or pho-
nological reasons result In'derivations' which we belleve ought to be con-
sidered undesirable. We wou like to propose that a word be permitted to
have two sourcc forms which are relevant to it, sublexical und lexlcal.

The sublexical representation represents the maximal decomposition of a
word whlch can be synchronlcally justified. The lexlical representation co-
talns all of the nun-predictcble Information (and prcocbly some of the pre-
dictable Irnformation as well). The two levels are related by non-productive
sublexlcal rules wi.ich do not synthesize, but rather provide an analysls of
' the word. These sublcxical rules are the ones that -are nice to know, and
presumably only the ldeal speaker/hearcr knows them all, The added advan-
tage of thc.sublexizal level Is that it allows us to talk ezbout the psycholog-
fcal reality (salicncy, accesslbility, utility, avallabllity) of patterns
which we rcadily acknowledge are unproductive.

Conslder "'exponent'', a word containing three Latinate morphemes. The
Tdeal speaker/hearer knows that ''exponent’ Is polymorphemlic; the naive hich
school algebra stud:nt does nct. Wc ‘€an capture the fact that this Informa-
‘tion is avallable to the ldea¥ speakcr/hearer Ly glving "expon2nt'' the sul -
lexical entry ex4p0n+ent(aqent). Yet we wish to Irdicate that 'exponent'

Is not on a par with other polymorphemic words derlvad by productive pro-
ccsses of English, like qulekly or qultter. The + juncturcs In extpcntent
(aqent) do not represent 1ive'' junctures and may well be remcved by sub-
Texical rules which rclate the sublexical forms to the lexical level. We
can capture the fact that a certaln scnse of the identity of -ent &s an
agentive roun or adjcctlve'su(flx Is available to speakers by_ieavlng the
~ublexicil + boundery preccding ''ent'' In - at the lexical leval by lchelling 't
as an ag ntive suffix only at thz sublexical level. It will di ffer from
fully productive agunt formatlons in -er because these will not even have -
to be listed in the lexicon, and from non-productive agentlve formations 11'-
butcher becausc thzse will have n lc:ical roprescntaticn In which -er is
joined with a + boundary and also labeled with jes mcanlng. In other words,
a fully trensparent morpheme that must be listed in che lexicen is listed
there with its meaning; a less transparent morpheme will have its meaning
listed enly sublexically; and morphemes for whirh one needs training iIn
historical linguistics in ordzr to r-late on a maningful level are not
assigned any common reaning at cither he sublexicai or the lexical level,

as they only have meaning insofar as they participate in whole words in the
language but nonc by themselvzs. This type of foimulation provides a mai-
of accomodatlng a range of <cmantlc transparency.

\
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That the mean:ng of certaln (bit not all) mrrphemes which no longz2

r

participate In product:ve derivutions is available to speakers and should
thus be listed somewhe e in the lexicon (evyn though they are very close to
chaque) can be seen by the following resuits vinlch indlcate that specokers

ccn agree on the
though they probably eouldn'tc (if asked) predict them.
assed to choose the most likely meanlng (of three) for eleven dlfferent

Egsslblc mzanings of wnrd$ mnade up of these morphemes evcn
Native speakers were

v rrds created with various stems and affixes which are no longer transparent

enough to be given meanings at the lexical level,

nar productlve enough to

have their cwn derivational morphological rules. Table | summarizes the
results by indicating the percent of people who chose each of the three
recsponses. Subjects wzre all undergraduate stu.lents enrolled in a fiist-
year linguisgics course.
— e e — _ _
n
TABLE | ercent agreement, Native speakers N=73 P ' .
Stimulus Meaning o b4 Meaning b % Meaning ¢ 3
L. I —
abducive ¥ Informing V838 | distracting 71.84 conserving 9.86
supnongnti fundamental 59.72 | excessive 27.78| softening 13.89 *
nrlgible ‘ carahble cof being:
twisted 38.03 raised 29.58] bent 50.99 NS
|
egrednemt‘ that which is: ~
“smoothcu 34.78 *| held 39.10| vaporized 26.09 NS
arrective | raising L7.14 | retarding 22.86| impairing 30.00 *
degres<ive| ccing deoun £3.5% coming up L. 11| turning around 12.32 *l
despensive) chastenina 11.27 | checring 1.41 | saddening B87.5" «|
i
obsist blockaou: 75.00 | rnelancholy 13.24 | relate 1..) *!
l
sustension! holding 91.78 | running L.11 |walking T
i steady quickly nolsily !
i
retent spent 704 | kept 85.92 | spoken of 7.04 *!
|
chibole | llght rain 22.22 |a kind of 12.36 | coarse 65.28 *|
: smooth cloth sawdust - e
Significant at p .01 ;

\
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The results indicase that enoug‘_ci the weaning of the various stems and
alfixes (with two exccpt(ons) ie aveilavle to speekcrs that som Inulcaslon
of their meaning independent of the word they occur In should bz indlcated In
the grammar. We suggest that the sublexlcal lavel Is the appropriate place
for this to be donc.

The followlng problem from Spanish Illustrates our conception of a sub-
lexical '"derlvation'' and its relatlon to the lexical level and to productlive
phonological rules. The forms puerta ''door," puertita "little door,' and
porton ''gate'' are clearly related, but attempts to describe this relatlon-
ship In a synchronically dynamic manner leads to a rule ordering paradox be-
tween stress shift ond diphthcngizatlon. In portcn, stress must be shl fted
off port and onto on before diphthonglzatlon applles, since diphthonglzation
cauces strussed vowals to diphthongize and would Incorrectly produce *puerton.
In puertita, the strcss must not be shifted off port and onto It untll after
diphthongization has created puart. The dimlnultive formatlon Is still pro-
ductive In Spanish, but the augmentative formatlon is totally dead. Porton
may not be seen by some spealers as related to puerta and Is therefore
sementically translucent. The problem is how to account for the non-applica-
tion of the diphthongization ruie In the form porton.

2 .
Sublexical represcniation  /port + / ---- /port + /
Augmectative formation --i- ---- port + on
Boundary adjustr r S ---- ---- port on o~
k\ ,
Lexicsl representation /port + a/ ---- /porton/ oy
nom pom
= fem mas ¢
o~ 'door’ 'gate'
Diminultive form:tion --=- port + it + a ----
Diphthongization pucrt + a puzrt + it + a ----
N
Stre,s Shift ---- puert + it + a ----
Output ' pucrta puertiia porton
‘door' "1ittle door' 'gate'

To obtain t' correct surface forms, stress must be shlfted off the steu
of porton before diphthongization applies. The rule which shifts the stress
appcars to be the same rulc that shifts the stress In puertlta., in fact, whet
we are s2eing is a reflecticn of a previous historlcal stage in which the
augmentatlve-creating rule was productive and the stress shl ft rule applled
productively to I.s output. The augmeniative rule !s no longer procuciive,
and the stress shift rule does not ‘‘apply'' productivcly to lts output. ‘o
arc clalmjng that ithe speaker knows porton as a wh~le word with tihe stress on
the second syllable. The speaker may analyze porton into port + on and can
find a reiationship between It and puerta. But he doesn't have to in order
to produce porton correctly while speaking. In fact, he could just as well
.pend his entire |lfe without ever realizing that porton and puerta are ie-
iated, and still use each word appropriatcly. On t.e other hand, fo «tow
whut the diminultive rvons (and to know its qender ..nd number), i~ has to
ket the source {oam.




ERIC

Aruitoxt provided by Eic:

-_7- ﬂ‘:

Consider an alterantive analysis. HWareis (1969) uses a phonolegical
cycle to formally account for these formr. ‘hen the words enier the phono-
logical component, they &re bracketed #s: [[port +a] [port + on] but;
[[[port] + 1t] + a] On the first cycle, stress shift applles within the
first set of brackcts, «ihifting the stress to the -on suffix in porton.
Diphthongization then applies to port + a and gort + "% it+ a to give puert + n
and puert + it + 2. On the second LyéTc, stress shift applies again, shift-
ing the stress"to tte suffix in puert + it + a. There is no trouble here
with the mechanics. The problem Is motivating the placement of the brackets.
They glve the right output, but they make a number of Iincorrect claims.

1) They implygthat -on is on a par with be dimunitive suffix, which Is
certainly incotfrect. In other words, this analysis does not capture differ-
ences in the productivity of the augmentative and diminutive formation rules,
2) They imply that the m:aning of Bortqg_should be as predic¢ctable as ?ﬂfﬂilf
ta is from puerta. This analysis doci not capture differences in meaning.
3} They impiy that the speaxer is as likely to err in the direction of
3?ortita as in the ~ppusite cirection of *puerton. This is eclearly an em-
pirical claim but we do not know of any data relevant.to it. s Our analfsis
claims that the er:or puertcn, if made at all, would be more likely t
portita, since pucrtita Is more closely related morphologically to plerta
and is thcrcfgre merz likely Lo resist reanalysis along the lines o?__aF?QQ.

It is possiblc to assign the plarcient of the brackets for such an ana-
lysis by adopting the convention that morphemes which appear at the lexical
level with a + (or stronger) boundary are fo be enclosed in brackets. So
porton has no intcrral boundary and therefore no internal bracketing. Puerti-
ta is formed postlexically from the bracketed puert-. This is an acceplchle
solution within the standard framework, but lacks explanation for the placa-
ment of the boundaries in the first place. It is here that the addition of
a sublexical representation becomes important. We want to say on the one
hand that since the augmentative formation is totally non-productive, porton
is trcated by the spraker as a whole word, that the rules of Spanish treat It
as a whole word, that synchronically in Spanish it exists with the strcss on
the sccond syllabl\. and that consequently there is no justlification for
positing a synchrcaic mo:pheme boundary on it. On the other hand, we want
to say that a spearct can analyze porton into two parts, that it is not an
accident that these twn parts are port and on and not some other division
such as porto and -n ihat the semantic relatlonshlp between puerta and
rorten s available to a <neaker and that -on still carries some predictiva

pover with rcs/\\t to y¢ sible meanings of a word which ends In It, and that

therefore the speaker has some access to Information about the Internal struc-
ture of porton. Th:> sublexical entry includes the information that porton
can be divided into port + on, i.e. vhere the boundory is, and also that the
oort that cccurs in porion is the same port that prerta c0mns~fr0m and that
‘Oi ' is the same -on that was added to form augmentatives. The sublexical
entry includes information which the speaker has access to but does not neces-
sarily need In order to be a native speaker of the language. The sublexical
level includes rcuundancies about the structure of the language which are
available to the speakers but which are not necessarily used by the speakers.
Presurably speakers differ on the extent to which they make use of this sto-
lexical information. A speaker of Spanish may never connect porton and

uerta. He may only do so when it is pointed out. Yet onother speaker may
actively search for «connections between words and may use them to organi:e
(or recrganice) the internal structure of this lexicen. ‘' are rlnimihg
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then that the sublizgxical leve! includes information about the structure o‘
the languane being learnnd or used, that thic infermation is potentlaF#y
avallable to the speck~r, but that not all the Information avallable is
actually used, that spezbers odiffer in the amount of Information that they
vse from the sublexical lcvel, and that this difference Is reflected in
individual lexical ewtrjes. The differences in the lexical entries will have
to be rcasonably conctrained in order to reflect the fact that g ''language"
does exist in some cehcrent form somewhat Iindependent of any particular
speaker's grammar, just as the notion 'circle” exists Iindependent of any
representation of it so long as the representation stays within some inde-
finable bounds of ''circlencss''. We believe that when the concepts of lexical
and sublexical entries arec more carefully formalized, including the necessary
parameters and their possible ranges, “the framework of variable acccssibility
and sublexical stru-ture wili be ahle to account for: 1) the speaker's
ability to constrain the possible meanings of words based on a Sprachgefuhl
of the meaning of its component morphemcs, 2) the speaker's ability to ana-
lyze words into sulparts that reflect earlier stages of the grammar, 3) speak-
er's a»ility to come up with the wreng analysis (folk etypologies) and re-
structuring (if all the information were clearly available to them, they
wouldn't make mistakes), 4) rangc of speaker behavior (some know It, some
don't) by separating the description of what's available to the speaker from
what the speaker actunlly has, 5) '"cducation' and the effects of “llterary .
reading'' (adding mere sublexical rules, but not productive rules, to'the gram-
mar), and 6) dd ffereat strenqths of dlfferent boundaries (or put another way,
the different visibility of Jifferent boundaries) and{thelr effects on the
application of phonological rules. The framework makes a number of empirical
predictions which can be tested out on more and more words with more and more
speakers.

Footnotes

1. The guestionnaire ''It Pays to Increase Your Word Power'' from which
Table 1 derives was developed for Wilbur and Menn (1974) as a demonstration
that partial meanings of certain morphemes were still available to speakers
in the context of being able to constrain the possible meanings of words con-
taining those morphemes. It is not intended as a systematic exploration of
the componcnet morphemes, i.e. whether it is the de or the gress that carries
the meaning, or whether one of the parts has a partial meaning and the other
has none, or any otlrr possible qqpsllons which can be raised in connection
with the pethod. We recognize that certain of the words are more transparent
in their relationships than others, retent (retention), sustension (sustain),
but egredient(ingr. ‘ient), chibble (the dimunuitive of chip). We submit that
1) the word game providcs a method for investigating partial meanings, and
2) full-fledged investiqgations must control for the different kinds of rela-
tionships which can be explored, different deqrees of relatedness, transpar-
ency, etc. A

2. We are not making any claims as to the exact status of the nominative
ending -a here. It could be that the lexical entry is /port+/ and a rule of
nominative function adds the feminine ending -a.

We- are also not making the claim that stress Is phonemic on /port+/ at
the sublexical level, only that it bears no abnormal relationship to the i1ules
of Spanish stress placement, whereas porton does, in that it is frozen with
the stress on the final syllahle.
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(Adaptec from Wilbur and Menn, 197h4)
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