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PRCODUCTI M TY | N WORD FCRVATI ON

Anne Qutl er
Uni versity of Sussex

Productivity of a particular word formation affix can be
assessed In two ways. by its relative freqguency of occurrence In
the | anguage, and by the frequency wth which sneakers use it to
create nonce-formations. Affixes which attach to a word to form
fromit another word of a different formclass are, as defined by
Chonsky and Halle (1968), of two kinds: those which attach with a
word boundary (#) and those which attach wth a formative boundary
(+). The choice of affix boundary Is often determned, either
because there Is only one affix avail able, or because only one
affix 1s acceptable. For exanple, a nonce-adverb based on, say,
trendy can only be created wth #y;, while a noun based on a
pol ysyl | abic verb which ends with -ize preceded by an unstressed
syllable - say, conpartnentalize - nust take +ation, never another
deverbal nomnal suffix such as #al or #nent. In certain
| nst ances, however, nore than one affix could potentially be used,
and It Is wth such cases, and the factors which determne the
choi ce between alternative possibilities, that the present paper 1S
concer ned.

Wen the choi ce between acceptable affixes 1nvolves both word
boundary and formative boundary candidates, It Is the word boundary
affi xes which usually prove to be nore productive, In both senses -
the | anguage contains nore derived words forned wth word boundary
affixes than wth fornmative boundary affixes (see Aronoff [1976]
for a particularly good discussion of this), and speakers prefer to
create nonce-words with word boundary affixes rather than wth for-
mati ve boundary affixes. This 1s show, for exanple, by the first
of the four investigations wiich | shall report here, all of them
Involving relative acceptability of neologisns. In this first
study subjects' were asked to deci de between two alternative forns
of each of elght dead]ectival nouns, eight deadjectival verbs and
eight denomnal adjectives. |n each case one alternative was
formed wth a word boundary suffix and the other wth a fornative
boundary suffix: for exanpl e, | ncestuous#ness versus I ncestuos + ity,
anbl gu#l ze versus anbi gu+i fy, dowager#l sh versus dowager+ial. The
subj ects were presented wth the neol ogi sns enbedded 1 n context
sentences (for exanple: "It upset her that the relationship was
| ncestuous. (a) The incestuosity of the rel ationship upset her.

(b) The 1 ncestuousness of the relationship upset her."); they
sel ected the version which they felt to be the nore felicitous (or
| ess awkward) one. Table |I shows the results:

Tabl e |
Nunber of chol ces
# affi xes + af fi1 xes

1638 120
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This difference 1s statistically significant (binomal test,
P<.003). In other words, subjects Iin this study clearly preferred
neol ogi sns formed wth word boundary affixes. However, there Is a
crucial difference between word and formative boundary affi xes,
which lies I1n the phonol ogical relation between the derived word
and the base word fromwhich it Is fornmed: whereas words forned
wth word boundary affixes are transparent, 1.e. the phonol ogy of
the base word Is preserved, words forned wth fornative boundary
aff1 xes can be opaque: for exanple, stress can fall on a syllable
other than the syllable stressed in the base word, a vowel which iIs
tense In the base word can becone |lax Iin the derived word, etc. In
ot her words, 1n choosing neologisns forned with word boundary

af fi xes, subjects I1n this study were expressing a preference for
derived words which were closer to their base words over those

whi ch were phonologically further away. |In this paper | shall

argue that this, and this alone, Is the reason why speakers prefer

neol ogi sns fornmed with word boundary affi xes.

If 1t were always, wthout exception, the case that derived
words created with fornmative boundary affixes were opaque wth
respect to their base words, then there would be no way of testing
whet her subjects' preference for word boundary affixes reflected
nothing nore than a preference for transparency in derived words.
However, 1t Is Indeed possible to choose base words which w |
remain transparent wth elther word boundary or fornmative boundary
affixes. Thus the second study to be reported was a replication of
the first 1n procedure but not I1n materials; subjects were asked to
choose between alternative versions of deadjectival nouns and
denomnal adjectives forned from base words wth final stress (e.g.
] €] une#ness, | e un+ity; auctioneer# sh, auctioneer+ial), and dead-
jectival verbs which bore stress on the sane syllable irrespective
of affix (splend d# se, splend+ify) . |If subjects' preferences for
word boundary affixes In the preceding study reflected sinply their
preference for derived words which were phonologically closer to
their base, we should expect that I1n this replication they shoul d
show no preferences either way, since the alternative forns are
equi val ent 1 n phonol ogical transparency; only if sonmething nore Is
| nvol ved should we expect the preference for word boundary affi xes
to be repeated. In fact, as Table |l shows, subjects Iin the second

study showed no significant preference for word boundary versus
formative boundary derivati ons:

Tabl e |1
Nunber of chol ces
# affi xes + affi xes
145 143

Fromthis we may conclude that the difference found I1n the preced-
Ing I nvestigation was due to nothing nore than the difference In
visibility of the base word In the derived form

In a further study, another group of subjects was (i ven base
words and asked to nmake up their own neol ogisns - ten deadjectival
nouns, ten deadjectival verbs, and ten denomnal adjectives. They
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were given context sentences, but no ready-nade alternatives to
choose between (for exanple: "The tropical heat nade them | angui d.
The tropical heat them"). Half the base words woul d
form opaque derivatives with fornative boundary affixes (sinister,
anorous, Vvillager), whereas the other half could formtransparent
derivatives wth either word or fornative boundary affi xes
(gernmane, |anguid, engineer). On the basis of the precedi ng
results, we would predict that subjects would tend to prefer word
boundary affixes wth the forner group and show no preference
either way with the |latter. The results are shown in Table |11:

Table 111
Frequency of # and + forns
Nouns Verbs  Adjectives
# o+ # + ft +
paque 100 41 117 33 88 62

Transparent 79 71 62 38 84 066

An analysis of variance perforned on the frequency of word boundary
choice shows that the overall difference between opaque and trans-
parent base words Is statistically significant, but that this
effect Interacts significantly with word class. Separate t-tests
on the data for each word class show the difference in affix
preference for opaque and transparent words respectively to be sig-
nificant 1n the nouns (t=3.55, p<.0l1) and the verbs (t=8. 14,
p<.001). nere 1's, however, no significant difference between the
two groups of words In the adjectives; this is as It happens due to
subj ects' consistent preferences for the two forns bal |l oon#l sh and
spectator+ial. (lndeed, iIf these two words are omtted fromthe
anal ysis, the adjectives show an effect Iin the sane direction as
the nouns and verbs, and significant at the .01 level.) The results
for the verbs also conceal the fact that the suffix +fy can take

two forns, one opaque, as In the fluid - fluidify paradigm and the
other transparent, as in the liquid - liquefy paradigm In the
present study subjects chose the transparent formtw ce as often as
they chose the opaque form exactly as the hypothesis of preferred
transparency woul d predict.

Finally one mght look at subjects' judgenents of what 1Is and
s not an English word. Aronoff and Schvanevel dt (1978) have In
fact done just this. In a study using a variant of the | exical
decision task they showed that nouns forned from adjectives endi ng
wth -ive were nore likely to be accepted as English words 1f they
were derived with #ness than iIf they were derived wth +ty. V¢
mght speculate that this preference for word boundary affi xes
woul d al so disappear 1f the base words were equally transparent
wth either word or fornmative boundary affixes. Accordingly, In
the fourth investigation to be reported here, Aronoff and
Schvanevel dt's study was replicated with an appropriate change I n
the material s. Subj ects were presented wth a list of 80 nouns
and were asked to judge for each one whether or not It was an
English word. O the 80 nouns, 20 were iIndisputable real words
listed in the Concise xford D ctionary (e.g. captivity,
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possessi veness, arousal, contusion), 20 were | ndisputabl e nonwords
(e.g. rubicativity, tulsiveness, conbasenent, 1 nfession), and the
remal ning 40 were possible words - existing adj ectives or verbs
expanded by the addition of suffixes into nouns (which did not
occur in the dictionary).? Each of the possible words (and in fact
each of the nonwords) occurred Iin two forns, one created with a
word boundary suffix, the other wth a formative boundary suffi x.
In half of the possible words the base words becane opaque in the
formati ve boundary derivative (e.g. reflective#ness,
reflectiv+ity; legislative#ness, legislativ+ity), 1n half of them
ooth the word boundary and formative boundary forns were trans-
parent (e.d. ] ejune#ness, |ejun+ity; excusc#nment, excus+ion). Two
Ists were constructed, wth type of endi ng counterbal anced across
| sts for possible words and nonwords. Fifteen subjects saw each
| st; thus each subject saw only one derivative of each base word.
VW predict that for the group of words which are opaque wth
formati ve boundary affixes - which constitutes a direct replication
of Aronoff and Schvaneveldt's study - the word boundary forns wl|
prove nore acceptable than the fornmative boundary forns, whereas
when transparency Is equal wth both word boundary affixes and for-
mati ve boundary affixes, subjects wll show no preferences for one
over the other. Tables IV and V show the results of this study:

Table |V
Proportion of yes responses
VWords Possible Words Possible Words Nonwor ds

( Qpaque) ( Transpar ent)
# .97 .51 . 32 . 06
+ .99 .40 . 30 .09
Table V

Possi ble words: frequency of affix chol ce
Qrague Tr anspar ent

More yesses to # form 14 10
No difference 1 3
More yesses to + form 5 /
S gni ficance | evel P<. 05 M S.
(S gn test)

Again the hypothesis Is supported: speakers prefer word boundary
fornms when the fornmative boundary alternatives are opaque, but show
no preferences either way when both word boundary and formnmative
boundary forns are transparent. Thus this series of studies pro-
vides strong evidence that speakers' preferences anong derived
words are determned by transparency or opadueness of the deriva-
tive wth respect to the base word.

Yet nore support for the preferred transparency hypothesis
can be found In a quite different kind of psycholinguistic source
material, nanely in spontaneous slips of the tongue. Two Kkinds of
speech error prove to be relevant. The first kind involves m s-
taken word formation, in which the wong affix is enployed to form
a derived word, e.g. self-indulgenent for self-indul gence. These
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are not anong the nost common types of speech error, and from ny
own collection, the collection assenbled at the University of [I1]1-
nols by David Fay, and published sources | have gathered only 119
clear exanples. It Is possible to conpare the decree of
transparency of the derived word formed wth the erroneous suffix
wth the degree of transparency of the intended word, to determne
whet her there Is any tendency for speakers to produce an error
which Is nore transparent than the Intended word woul d have been.
In fact 1t transpires that the majority of such errors do not allow
a test of the hypothesis since they 1nvolve errors and I ntended
words wth an equal degree of transparency. However, | found 21
cases In which the error resulted in a word nore transparent wth
respect to the base word than the intended utterance woul d have
been, e.g. derival for derivation; dispution for disputation;
concedence for concession; expect ion for expectation; professoral
for professorial; etc. Against this | found only 8 In which the
reverse was true, I1.e. the error was |ess transparent than the

| ntended word woul d have been, e.g. 1nconsideration for

| nconsidcrateness. This difference Is statistically reliable
(binomal test, p<.02), indicating that speakers prefer trans-
parent over opagque forns In erroneous word formations al so.

The second variety of speech error which produces relevant
evidence I1s the Iexical stress error (e.g. prosodic). These
characteristically show the intrusion of the stress pattern of a
nor phol ogically related word (in the exanple, prosody). A subset
of these pairs (of Intended word plus "intruder”) 1nvolves base
word plus norphologically conplex derivative of it. Anong the 53
of these in ny collection, 37 (70% i1nvolve a derived word produced
Wth stress on the syllable which bears it Iin the base word (e.q.
advant ageous, or syntactic, In which the intruders are presunably
advant age and syntax respectively), while only 16 Invol ve base
words stressed on a syllable which bears stress in a derivative
(e.g. syntax, which presumably shows an intrusion fromsyntactic).
This difference 1s also statistically reliable (binomal test,
p<.01). Thus these errors also attest to speakers' preference for
transparent over opaque derived words.

A variety of evidence therefore Indicates that derivations
wth word boundary affixes are preferred to derivations wth forna-
tive boundary affixes because speakers prefer derived words to be
transparent, i1.e. to exhibit the base word. The source of this
preference Is wthout doubt to be found I n perfornance factors;
several possible reasons spring to mnd. Firstly, transparent
words nay be preferred because the speaker desires (consciously or
unconsci ously) to nake the origin of the word (and hence the nean-
ing) clear to the hearer. The possibility of the hearer m sunder-
standing, or failing to nake any sense of the word at all, would be
particularly great In the case of nonce-formations. By uttering a
neol ogi smwhich has 1ts base word enbedded unchanged wthin it, the
speaker offers the hearer at |east the chance of accessing the
entry of the base word in his internal lexicon. In connection wth
this, It 1s noteworthy that transparency woul d appear to be defi ned
chiefly in terns of the initial portions of the word and/or the
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location of prinmary stress. The liquid-liquefy paradigmis pre-
ferred to the fluid-fluidity paradigm for verbs forned from such

adj ectives as languid and splendid, although the latter paradi gm
preserves the final consonant whereas the forner does not. hus we
could say that speakers are assumng that the hearers' |job of |exi-
cal access wll be easier 1f the initial portions and stressed
syllable of the base word are intact. This would accord well wth
a nodel of the internal |exicon such as that proposed by Fay &
Qutler (1977), 1n which words arc accessed by left-to-right phono-

| ogi cal structure.

A second possible reason for the preference for word boundary
derivations mght lie Iin uncertainty on the part of the speaker, as
suggested by Aronoff (1076: p.42). Sone formative boundary affi xes
can attach to the base word In nore than one way. Nouns ending In
+ty, for exanple, corresponding to adjectives ending wth -al
sonetines Include the -al (external - externality) and sonetines do
not (eternal - eternity). In such cases the word boundary forns
nay be "easier" I1n the sense that they relieve the speaker of the
necessity of choosing, say, which syllable to shift the stress to.

Thirdly, the preference for word boundary derivations nay
actually reflect the structure of the internal lexicon itself. It
nmay, for i1nstance, be the case that transparent forns are listed In
the lexicon In conjunction wth the base words fromwhich they are
derived, whereas opagque derivatives are accorded separate |exicall-
sation;, In this case transparent forns would be "easier” to produce
In the sense that they would be located nore rapidly Iin a |exical
search starting fromthe base word. |n fact, exactly this arrange-
nent of the internal |exicon has been suggested | ndependently by
Bradley (1979), on the basis of evidence fromresponse tine to
deci de whether or not a derived word Is Indeed a word. Such
response tines are very closely correlated wth frequency of
occurrence of the stimulus words In the |anguage - the nore conmon
the word, the faster It Is accepted as a word. But Bradl ey found
that |exical decision response tine to words ending wth #nent iIs
not well predicted by the frequency of occurrence of the derived
word alone, but 1s better predicted by a conbi ned frequency neasure
whi ch adds the frequency of occurrence of the derived word to the
frequency of occurrence of the base word. Onh the other hand, for
words ending wth +ion the reverse Is true - the frequency of the
derived word Is a better predictor of response tine than the com
bi ned frequency of derived word and base. Bradley argued that this
result indicates that the lexical entry for the base word IS
accessed during processing of derived words wth word boundary
af f1 xes, but not during processing of derived words wth fornative
boundary affi xes.

The fact that word boundary forns are nore productive than
formati ve boundary forns In the case of nonce-words seens, In con-
clusion, to be a consequence of the fact that the forner wll be
transparent with respect to the base word whereas the latter m ght
not. It Is at least possible that the fact that word boundary
forns are nore productive than fornmative boundary forns in the
vocabul ary of the |anguage m ght have exactly the sane origin.*>
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Foot not es

1. Al four i1nvestigations used unpaid volunteer subjects drawn
fromthe University of Sussex community. Al were native English
speakers (47 British, 3 Anericans, 2 Australians, 1 Canadian, 1
Jamal can). Twelve subjects took part 1n each of the first two stu-
dies, and 30 in the third and fourth which were adm ni stered
together; there was no overlap between the three groups.

2. A few of the possible words were listed in the conplete Oxford
Dictionary (e.g. reflectiveness, surmsal); but none was iIn the
Conci se Oxford Dictionary, which | took to represent the outer
bounds of ny subjects' vocabulary. Aronoff and Schvanevel dt al so
varied the instructions they gave to their subjects - to judge
whet her the nouns were (a) 1n the subjects' vocabulary; (b) English
words; (c) nmeaningful. They found the largest difference between
word and formative boundary forns wth (b), which was the form of
I nstruction used in the present study. The real words, possible
words and nonwords ending wWwth #ness and +ity in the present study
were lifted straight from Aronoff and Schvaneveldt's materi als.

5. This 1s not surprising, as already nmentioned, in cases where
nore than one suffix Is possible, the word boundary formis nore
l1kely to be found 1n the |anguage than the formative boundary
form Therefore intended words wll nore often be transparent than
opaque; the error fornms are In such cases also usually transparent.

4. This research was supported by a grant from the Science
Research Council. The author I1s very grateful to David Fay who
kindly presented the paper at the neeting.

5. The author regrets that the paper by Aronoff and Anshen (1979)
was not known to her at the time the present paper was prepared.
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