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%abh + kora —  lapkora

profit’ ‘making’

?at +  brali —  Sadbtali

seven’ ‘brothers’

{obh , + thaka — loptPaka

greed ‘remaining’

fnod + khaoa —  motkPaoa

alcohol’ ‘drinking’

4.7 Lyman’s Law in Japanese

Revi . R .
o (::;:c;x; ‘Eihe'ana.lysm of Lyman’s Law in Japanese compounds in section 4
erivations for the following two compounds explaining the diffe >3
) rence

in voicing. Briefly discuss the role th i i .
this difference. at the notion of tier plays in accounting for

) {(0. ’ +  tanuki —  kodanuki
child ‘raccoon’ ‘baby raccoon’

) E]a;ikutsu ’ + Sinogi —  taikutsusinogi
oredom ‘avoiding’ ‘time-killer’

4.8 Acoustic Phonetics

A. .
tCllja;ltmilslaltg the first three resonance frequencies of a tube closed at one end
cm longT What is the wavelength of the lowest resonance? '
he speed of sound in water is 1,520 meters per second. Calculate the first

gt

C. . . .
(I)is;g%v g;e ﬁ?ﬁbrae-slgzjéty?mgl rulea,1 label the cells in the following table as higher
. ] 0 the values for the neutral vowel schwa. Hint:
(S)tr:‘i Zl':ii dlagr;ms.m ﬁgure.4.19 and assume that [u] is produced .Witll'lllta.. lc{::ly
n at the lips, [i] with a constriction about 5 ¢cm in from the lips, and

[a] with a constriction about 1 i
1 ; .
referring to figure (47). 1 cm in from the lips. Verify your results by

(1) F; 500 Hz
F> 1500 Hz

(o] m [ [a]

5 Lexical Phonology

pum——

In this chapter we will look at generative research into the relation between pho-
nology and morphology. We will begin with evidence that phonological rules fall
into two broad classes: one sensitive to the morphological and lexical environment
and the other not. We will then note another criterion of lexical rules — sensitivity
to derived contexts — and examine attempts to subsume this property under the
notion of strict cyclicity. After a review of early work in generative morphology,
we will see how phonology and morphology are integrated in Kiparsky’s (1982a)
Lexical Phonology model — the received generative interpretation of the relation
between phonology and morphology. We will examine the model’s basic concepts
and claims and in the final sections turn to current issues and problems that

confront the model.

5.1 Introduction

Since the inception of the scientific study of phonology, linguists have noted that
phonological alternations and the rules that underlie them tend to fall into two
broad classes. These classes are distinguished by several properties, which are

listed in (1).

(1) a. relevance of lexical information
b. distinctive nature of alternating sounds
c. phonetic motivation for alternation

As illustration, let us compare two rules of English phonology: the flapping rule
that converts intervocalic dental stops to a sonorant [D] (IPA [r]) and the so-
called trisyllabic laxing rule (TSL) that shortens a vowel when followed by two
syllables. These rules differ with respect to each of the features listed in (1). First,
the context in which the flapping rule applies can be stated in purely phonological
terms as V—_V. The rule converts an intervocalic dental stop to a sonorant
essentially without exception. It applies both morpheme-internally (2a) and when
the V___V context is interrupted by 2 morpheme boundary (2b). Flapping also

applies at the phrasal level, where the following vowel is contributed by another -

word (Zc).
(2) a. a[Dlom cf. atom-ic
b. mee[D]-ing cf. meet

c. wha[D] is wrong? cf. what

8.
:
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The flapping rule exhibits the two other features of

purely phonologically conditioned rules. The [D] tlggc El-slatth(;ft)el?tsgtc Olglpany such
not a n'lernber. of the underlying inventory of contrasting phonologigalthe rule jg
in Er}gllsh. This sound arises only as a product of the flapping rule. For thS_egmems
tEhljighsh speakers are typically unaware of the sound substitution introciS v
this rulg. It takes phonetic training to realize that the [t]’s in atom and uce?d by
infact dlff,erent sounds. Finally, the sonorization of an intervocalic sto o omic are
phonological process that is widely distributed through the languages I;;Stﬁ o ral
and can be v1eweq as an assimilation of the sonority of the adjacent v - orld

The TSL rule differs in each of these respects. Before developing gl\fVels..

we n_eed to assc?mble some background on this rule, which has played a o o,
rol@ in gener-atlve phonology. TSL is responsible for many of the voé)aflc‘)mlnent
nations running through the phonology of English. Its precise statement is al_t i
matter of some controversy. For purposes of discussion here, we will ac Sola
f(?rmula.tlon given by Kiparsky (1982a), listed in (3a); see section 10.9 fo C(;pt the
d1scusswn.. Thl.S rule shortens a long vowel when followed by two éyllagl o her
first f’f VYIEICI? 1s unaccented. (The latter restriction prevents applicatio esf, e
rule in fitén-ic, Hebrd-ic, Platén-ic, etc.) After TSL has applied anotﬁ o the
known as Vowel Shift transforms the vowels that have escaped sh(;rte ing in the
manner indicated in (3b). 1ing In the

B a V-V/__CV,CV,
(where V is not stressed)

b. 1— aj
’ e—jj
&—¢j

The rules in (3a,b) jointly account for the vow i i
. , el alternations exemplified in (4
grinclh?é;cts E}_v]heri:i l[orig vowels are not diphthongized, the alternations take( talll)e;
— [i] and [&] — [€&]; also, short [i i -
vowels T aed ) [i] and [e] are realized as [— ATR] lax

4) a. divzne [aj] divin-ity - [i]
seréne {ij] serén-ity [e]
prof&ne [ej]  profEn-ity [z]

b. fliv[i]ne div[iln +ity UR
1nappl. . [i] TSL
[aj] inappl. Vowel Shift

We will follow the analysis of these alternations developed in SPE, which assumes

the underlying long vowels reflected in ;
. the orthography. T e g
receives the derivations in (4b). graphy. The pair divine-divinity

Additional suffixes whose attachment to a stem invokes TSL are listed in (5).
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(5 [Hfyl vile vil-ify
cléar clar-ify
[-ual] rite rit-ual
grade grad-ual
[-ize] tyrant tyrann-ize
pénal -pénal-ize

[-ous] tyrant tyrann-ous
fable fabul-ous

With this background, let us now consider the ways in which the TSL rule
differs from the flapping rule. First, specification of the context in purely pho-
nological terms as — CVCV is not sufficient to characterize the precise range
of application of the rule. There are a significant number of stems with a long
tense vowel followed by two syllables. These VCVCYV strings show no tendency
to shorten the initial vowel (6a). Consequently, the rule is only conditioned by
the addition of a suffix. Second, not all suffixes activate the rule. While [-ity] and
[-ify] regularly initiate shortening, the suffixes in (6b) systematically fail to do so.

(6) a. nightingale, stévedore, Ivory
b. brav-ery, might-ily, pirat-ing

Finally, within the class of suffixes that trigger TSL., there are still idiosyncratic
lexical exceptions: obésity fails to undergo the rule and be pronounced as *obésity.
Consequently, precise delimitation of the extension of TSL requires information
about the lexical and morphological environment in which the VCVCV string is
located. By contrast, the domain of the flapping rule can be specified in purely
phonological terms. '

In addition, TSL differs from flapping in that it relates segments that occur as
independent phonemes in English. The [ij]1=[e] alternation of seréne-serenity re-
lates phonological segments that contrast in such minimal pairs as beat vs. bet.
English speakers have no difficulty in perceiving the sound substitutions effected
by TSL in such pairs as serene-serenity even if they are not reflected in the
orthography. This [ij] vs. [€] difference is-one to which proponents of orthographic
reform are likely to appeal in order to justify a change in English spelling. It is
noteworthy that the £'s in atom-atomic differ by just as many features as the e’s
in serene-serenity. But few would argue that atom and atomic should be distin-
guished orthographically — precisely because this sound difference is below the
threshold of consciousness for most speakers. Finally, given the formulation of

TSL as in (3a), the environment of the rule is not a particularly natural one for

vowel shortening (closed syllable, unstressed syllable, etc.).

The flapping and TSL rules thus contrast with respect to each of the properties
of (1). Other rules often fail to display all three features. But this does not in-
validate the classification. Rather, the features of (1) should be thought of as
relations that constrain the range of properties any given phonological rule is likely
to display. If a rule introduces allophones, then it typically lacks lexical condi-
tioning and tends to be phonetically motivated. If a rule substitutes sounds in a
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phonetically irrational way, then the terms of the alternation are usually eleme

of the underlying phonemic inventory, and the rule will quite likely disp] s

develop lexical restrictions. Py or
'Let us consider another example in which the distinction between these tw

kinds of phonological rules is evident. Recall from section 2.7 the rule of Polj l(i

that raises [0] to [u] when followed by a word-final voiced nonnasal consonas

(7b). This rule accounts for the alternations in (7a). o

() a. bup bob-u ‘bean’
. xut xod-u ‘pace’
kot kot-a ‘cat’
vus voz-u ‘cart’
dzvon dzvon-u ‘bell’
b. [o]l— [+highl/ ___[+cons, —nasal, +voiced] #

Pol.ish raising displays many of the characteristics of English TSL. First, it has
lexical exceptions: for example, skrop ‘scratch’ imper. from underlying [skrob]
(cf. 1sg. skrob’-e). It also has some morphological conditioning. According to
Bethip (1978), the rule applies much more often in feminine and neuter nouns
than in masculines. The latter point is shown also by extension of the rule to
loggwords: the feminines doz-a ‘dose’, pagod-a ‘pagoda’, mod-a ‘fashion’ show
raising in the suffixless genitive plural: [dus], [pagut], [mut]. Bethin reports that
there is no tendency to extend the rule to such masculines as [mop] ‘mob’, [snop]
‘snob’. In contrast, the final devoicing rule is completely regular. Its context and
extent of application do not require access to any lexical or morphological in-
formation. Second, Polish speakers are aware of the sound substitution effected
by the raising rule since [0] and [u] are contrastive segments. In fact, this sound
change is reflected in the orthography: the [u] derived from raising is spelled 6.
The voicing change is essentially below the level of consciousness; it is not re-

* flected in the orthography. It happens to be the case that each voiced obstruent
phoneme in Polish is matched by a corresponding voiceless one. Consequently,
the final devoicing rule has no opportunity to introduce allophones. It should be
noted that the discussion here abstracts away from the effects of the phrasal
context. When the following word begins with a voiced obstruent, the final ob-
struent of the preceding word will assimilate in voicing. This process may intro-
duce allophones. For example, the voiceless fricative [x] lacks a voiced coun-
terpart as an independent phoneme. But this gap fails to constrain the change of
[x] to [y]: for example, Lech Watesa is phonetically [. . .y # v. . .]J. Thus, when
the proper conditions obtain, the rule(s) responsible for the voicing of word-final
obstruents in Polish display the range of features predicted by the classification
in (1). Finally, while final devoicing is one of the most common kinds of pho-
nological rule, the raising of [0] to [u] before a voiced nonnasal consonant is an
arbitrary and phonetically unmotivated sound substitution.

Thus, the Polish raising and devoicing rules classify with respect to the prop-
erties in (1) in essentially the same way as the English TSL and flapping rules
do. However, the Polish data bring out an additional point. Recall that the raising
rule must precede the devoicing rule. This ordering reflects the generalization

- Introduction 199

that lexically restricted rules typically precede rules of the second type. This is
another important difference between the two rule classes that must be explained.
Anticipating later discussion, we will refer to rules whose application is sensitive
to the morphological or lexical context of the phonological string as lexical rules.
The second class of rules is termed postlexical. _

Let us continue developing the distinction between lexical and postlexical rules
by looking at another example from Polish. Here we will rely on the discussion
of Rubach (1984). Polish has a general rule palatalizing dental consonants such
as [t,d,s,n,] to [¢,3,$,1] before suffixes beginning with front vowels, such as the
loc.sg. [-e]. The data in (8a) illustrate.

(8) a. nom.sg. loc.sg.
brat bra[éle ‘brother’
cud cu[3]e - ‘miracle’
pas palsle ‘belt’
dzwon dzwolile ‘bell’

b. wtedy ‘then’, depta¢ ‘tread’, sejm ‘parliament’

c. [€len ‘shade’, [5len ‘day’, [Slen ‘hallway’, [A]e ‘no’

Polish also has a significant number of root morphemes containing substrings
composed of a dental plus front vowel (8b). Rubach reports that there is no ten-
dency to generalize the palatalization rule to these morpheme-internal strings.
However, Polish also has a significantly larger number of stems containing a
palatal plus front vowel sequence (8¢).

The data in (8) pose a significant theoretical problem. Two analyses are possible.
The morphemes in (8¢) can be assigned underlying representations composed of
a dental plus front vowel: [ten], [sen], and so on. If the palatalization rule is
permitted to apply morpheme-internally as well as across a morpheme boundary,
then these morphemes will be assigned surface representations with a palatal. On
this analysis, the items in (8b) are treated as idiosyncratic exceptions to the pal-
atalization rule. Alternatively, an analysis might be proposed in which the pala-
talization rule is restricted to heteromorphemic contexts: the focus of the rule
(the dental consonants) is contributed by one morpheme, while the triggering

context (front vowel) is contributed by a different morpheme. On this alternative

analysis, the items in (8b) are not idiosyncratic exceptions. They are systemati-
cally excluded by virtue of the fact that their dental+front vowel substrings do
not span a morpheme boundary. An important corollary of this alternative analysis
is that the palatal consonants in (8¢) must be part of the underlying representations.
They cannot be derived by the palatalization rule, which is restricted to apply at
the morpheme boundary. '

The table in (9) summarizes the opposing analyses.

(9) analysis A
a. domain of palatalization rule is unrestricted
b. [Eler derives from underlying [tler:
c. wtedy is an idiosyncratic exception to the palatalization rule

——ﬁ-
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analysis B
a. domain of palatalization is restri '
oma f stricted to heterom i
b. [€ler dpnves from underlying [¢]eri orphemic contexts
c. wtedy is not an idiosyncratic exception to the palatalization rul
e

English TSL poses a similar ic i i
analytic indeterminancy. If the i
. . rul
?1{;?113 g?rpheme-mte_rnally, then words such as elephant and pyrzgzi;llowed o
Forme ro}in ur_lderlymg representations with a long vowel: [Elephant], [ <iould. be
porm fs ’;‘lécL ?s zvotr)f ing sz‘é1;1edore would have to be marked as lexical ’efcirpatr'md].
s restricted to heteromorphemic envi ons
E . ; nvironments, then el
; rel: d:nvecll from an.underlymg short vowel and vory is not a lexicaelpél)iz " Inust
adeg;1 1?;[?&1 any legucl?l pl;onological rule allows these alternative analy(;eeptlczl.
( eory of phonology will resolve the i i i e o
ms}t{ent choice between the alternatives. indeterminacy by imposing a con-
portlgbt?lch (19843 shows‘that the adaptation of loanwords in Polish strongl
pe etymzli(;c_o::u a;laly.sm, which restricts the rule to heteromorphemic ciriesutp-
ically foreign words, a stem-final dental c ol
_ , onsonant re
izes before a front vowel suffix. The data in (10) are representati\ztzg:e1 farly patatal-

(10) llilatd :Fiat’, Fia[¢é]-ik dimin.
rao;a ‘Forc% F01:[3’"]—e loc.sg.
rsa ‘race ’ ra_[s]-lsta ‘racist’

entelmen gentleman dzentelme[n]-i pl
SErwis ‘auto service’ serwi[§]-e lo-c sg
teza ‘thesis’  te[z]-e loc:sg:

The i .. . L.
afl;:cltnrxggrtint po.mt is that the palatalization rule just as systematically fails to
alfect ™ inrlzi .eme-zmternal de_nta1+front vowel sequences. Note the unpalatalized
e zente.men‘, serwis, te_za. This is a striking contrast. Why should the
mitial [s i;ne;ircv:lzs fa;ll ‘E[o palatalize while the final one undergoes the rule? The
y what we expect under analysis B of (9) i ot
trast : , which restr -
;’;zﬁlz:éu])lr; ;:r ileO{noll;phemlc dental+front vowel strings. It remainl: tlsnfeai
nalysis A, in whi ies i tri i
plainoc under hich the rule applies in unrestricted, across-the-
T . .
fro£ea§;111;£lga:§ S;Eigrgit that.the clalss of lexical rules is systematically restricted
om ap) eme-internal strings. This is an additio iteri
' : nal crite
?;Z?;ﬁ;lrsli lgz)(lczgtfrom po;tlexmal rules: the latter apply without regardnt(c))ntltlz
nstituency of the phonological string. I i
o con - olog g. In the next section we will
e that delimiting the domain of application of the lexical rules is actually a mo;e

complex matter than the taut i v dicti
Potish omorphemic/heteromorphemic distinction found in

5.2 Derived Environment Rules

Ki .
Cagg;sli;ysg973'a) discovered a class of lexical phonological rules whose appli-
metimes extended to tautomorphemic strings and sometimes not. Let

us begin
pefore suffixal [i] (11a). This rule accounts for the alternation in (11b) but must

i be prevented from affecting the morpheme-internal [ti] strings in such lexical items
~ as those in (11¢).

I
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with an example from Finnish, which has a rule converting [t] to [s]

Can a M- s/ —0

b. halut-a ‘to want’, halus-i ‘wanted’
c. tila ‘room’, &iti ‘mother’

So far this is exactly the behavior we expect of lexical rules. What makes the
f a class of morpheme—internal [ti]

Finnish example noteworthy is the existence o
strings that, unlike those in (11¢), do undergo the rule — and systematically sO.
These [ti] strings derive from underlying [te] sequences through another rule of
Finnish that raises word-final [e]. This raising rule, which is stated in (12a), ac-
counts for the alternations in (12b). (12¢) cites stems that end in [te]. Observe

that in the latter case both rules apply.

(12) a. [e]l— i/ — #

b. joki ‘river’ joke-na essive sg.
aiti ‘mother’ aiti-na essive sg.
c. vesi ‘water’ vete-ni  essive sg.
kasi  ‘hand’ kite-ni  essive sg.

Vesi must therefore be derived as shown in (13a).

(13) a. [vetel] b. [&iti] UR
veti inappl. raising
vesi block t—s

But now there is a serious problem — namely, how to permit the £ — s rule to
apply to the [ti] sequence in (12¢) but at the same time prevent it from affecting
the morpheme—internal [ti] strings of the items in (11c). There is of course a Sys-
tematic difference in the two classes of tautomorphemic [ti] strings: the ones in

he underlying representation, while the one in [veti]

tilg and diti are present in t
arises from the application of the raising rule to [vete]. The 1 —> s rule blocks on

underlying [ti] sequences but applies to derived ones.
In earlier chapters we have seen that rule ordering may sometimes be used to
distinguish between underlying and derived strings. More specifically, ordering

ituations in which a given rule A applies to an underlying

of rules is relevant to st
string [x] but fails to apply to an identical string [x] derived from another rule B.

We simply order A before B. But in the present case rule ordering is of no avail.
The ¢ — s rule must apply to the output of raising and therefore is ordered later.
Yet somehow the grammar must be constructed so that this rule applies to derived
[ti] strings but blocks on underlying [ti] strings.

After the publication of Kiparsky 1973a, phonologists discovered a number of
other cases of rules whose application is restricted to such “derived contexts.”
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The ruki : . .
o retroﬂreu;ie[s'(])t;fst:mkm furnishes an additional example. This rule
of the Phenofnermnr [gévelglfs, and high vowels. Following Kiparsky,st‘;ns [s] to
. ’ will assume that the fi . 1SCussj
act : cature [+ 10n
erizes the environment for this rule. The retroﬂexio[n rlgihlpaﬁ?quately char-
plies

qllite I‘egu_

(14) [-si] 2sg. {-sya] future

da-da-si ¢ ive’
dat }?aisi ‘zgﬁ give kram-sya-ti ~ ‘he will go’
S carry’ - i ‘ i
A y vak-sya-ti he will say’
[-s] aorist [-su] loc.pl
a—gial—_s—am ‘T wanted’ sena-su — ‘armies’
a-bhar-s-am ‘I carried’ agni-su ‘fires’

There are a substantial number of lexical i
e & _ _ . ‘ex1ca1 items with unretro: i
Howevef?ﬁgg;%}lléig € rrlllllkl environment: bisa ‘lotus’, busfll?rifi(slt’[S]bzlr)pe?r'm’g
hoever e et 1Fulesn ) e cannot b; restricted to apply just acros,s rnosahtlp '
context morphomeintor ollablaut modify the root vowel so as to createrp s
L morpheme-inte [I_l]a' y, the ru'le' regularly applies. For example thal o
Also. shns veuts Tooes itSl VI(I)I thf: part1c1p1e, tri_ggering retroflexion: s’is-tz; ‘t;; r}(})gt
;‘ .[velar+ s] cluster that ung:rgglegh:eiig;llle)}l;icoateq [gka +gha.S+anti]; fesultir%g iri
i e . . : n: ja-ks-ati 3pl. j i
o o girl?grtlfe[sr]uig a tililtomqphemlc ruki environmenl'z mlTslftulasg Jpl;:i/ oted
Rulos s 8T lirfdw'i le derived tautomorphemic strings do under Zn'tted
ctrings that span a oorphe er ygng tautomorghemic strings but apply eitherg (i)1 t
o & ororion i b bexéle oundary or (ii) to tautomorphemic strings deriv Sl
o etions thoorsticel arobie om; known as derived environment rules. They oe
oo aod sedati o m. omel.low‘, the underlying [ti] string in Finnislft‘?e
ooy and unde rem%ﬂex' in Eilnskrlt bisa must be prevented from being in l.llta
from Frunieh aising s hlé)I[l' ] es. But z_zt the same time, the [ti] string der?ves
o amnish raising is] string derived from Sanskrit ablaut must be inputs
One possible i i
e topbe dete;c;lil;té(zinnt;; the1 problem is to allow the application of individual
vation, but also by informat(i)cr)ln}‘,ctz)}rlltgilzelclinﬁicllliatd{l Plieceding T e e
example, the Finnish ¢ — s rule migh e g e e
cxamp S e . . nig t be formulated so as to .
1] strioe Ju’;; 11;1 c;}tzz letl cont?;n.s a [u] string that does not deriveofrzlr)rﬁ)gl tl?ngeﬁp're_
since e fi] otis o nc(;)nll'glon will block application to diti ‘mother’ in (lglbn)g
ter I (132 becauseetrhylng. Bu‘F the rule will apply in the derivation of ves,'
paer underh;ing pe e [ti] s.trmg‘ that is input to the rule does not derivef
it 15 theoreticalny undeSiranlg. While this proposal generates the correct outputs
o ook peccally ¢ undeﬂa‘ e. If the theoFy grants any individual rule the gwe;
s increased igificanty It would be preferable to impocs o goner g
g oreas y. _ erable to impose iti
o ’pin :(:)tj ;ZE?; gny given rule will block on tautomor;)hemii EEEZ:TI'COHdIFIOH
contexts). If such a condition can be formulatezllmtghset;utlﬁz

. articulated.

' many linguists were skeptical about wheth

" in nonderived contexts. Four types are

i oS, et K S B

P esssssss
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class of grammars is not increased at all. In fact, it becomes internally more

At the time of Kiparsky’s discovery and formulation of the problem (1973),
er such a general condition could be

found (see discussion in Kenstowicz and Kisseberth 1977). For there are a sig-
pificant number of situations in which phonological rules quite clearly do apply
tisted in (15).

(15) a. allophonic rules (e.g., English aspiration [t*leam)
cyclic stress (e.8- English América)
c. context-free “‘absolute’’ neutralization (€.8., Yokuts lowering)

d. contextual neutralization (e.8., Chukchee [n] assimilation) -

In view of the fact that the rule types in (15) freely apply in nonderived contexts,
the problem reduces to the following two questions. How do the Finnish ¢ — §
and the Sanskrit retroflexion rules differ from the rules in (15)? Does the purported

difference provide a natural explanation for why the former rules block in non-

derived contexts, while the latter do not (rather than the other way around, for

example)?
Answering these two questions has turned out to be a very difficult problem.

An early answer, given by Kiparsky (1973a), noted that the Finnish and Sanskrit
rules are neutralization rules. Both [t] and [s] contrast before [i] as well as in
many other contexts in Finnish; and both [s] and [s] contrast after [i] as well as
in other contexts in Sanskrit. Application of Finnish ¢t — s to [tila] would produce
#gila. But since the [ti] string is morpheme—internal, no alternation will be pro-

duced and sila would naturally tend to be reanalyzed as [sila]. Thus, one might
plausibly argue that the ¢t — s rule blocks on underlying tautomorphemic [ti]
strings, so that a greater range of underlying lexical contrasts surface phonetically.
However, while this may be true, th

e rules in (15¢,d) also neutralize underlying
contrasts. Why isn’t their application blocked morpheme-int

ernally as well? Ki-
parsky noted that the rules in (15¢,d) tend to be automatic rules with no lexical
exceptions. Apparently, the Finni

sh t — s and Sanskrit retroflexion rules have
exceptions. Thus, the existence of lexical exceptions might permit the two classes
of neutralization rules to be distinguished. However, it is hard to see how this
purported difference explains why neutralization rules with exceptions block in
nonderived contexts while automatic rules do not. Why couldn’t the two classes
be reversed, so that it is the automatic rules that are restricted to nonderived

contexts? As we will see, an answer to this question only emerged much later.

5.3 Strict Cyclicity

The next significant advance on the problem of derived environment rules was

made by Mascar6 (1976), who discovered reasons to believe that the restriction

to derived contexts is a property of cyclic rules. Cyclic application refers to a
h the repeated appli-

situation in which the derivation proceeds in stages, throug
cation of the same set of ordered rules to successively larger, more inclusive
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strings. ivati i i
fromgthe"liﬁestig:?;;?tl;);hof a big .strmg YWXYZ thus works in successi
TWXY7 fret an i,n el :1; lt)I;Etl;‘l in ())(nc_e single run through the rules. Givl::f :YCES,
T WXy Z, The deriV;rtligo > tilsesubrmtted to the cyclic rules. They Ztrmg
o iy et WXL oo en moves out to a more inclusive sub Dply
aeication viclds » sting X' is submitted to the same set of cyclic rul o
o anti the omermggt . The resultant VX"Z is then cycled throughet;. Their
e ot Z cycle comprehending the entire string has be e
oo, o i,n one ;sumes that the delimitation of the cyclic dom Ay
cyclic domains mirrorptl?e enrllf)r;ilg?(fggglms?ﬁgz. 2 nfatural a1 ?;;i ltlﬁz
e : : cture of the wo!
[ori;ei:;i\; ie;;i otfhaéfﬁi(atlon c.le.ﬁnes a separate cycle. For exaﬁélzuigrt&at cach
) the seco;ld sdem [orlg}n] would constitute the first cyclic ,dom o
nled consideri’nanh the en‘u.re worfl [[[_origin]al]ity] the third. ain, {lor-
ronment problem vfe rr(:i\gh:yacsllicifa I;’LP ﬁfsl?eon is connected o the derived envi
o olem, ‘ : s any material diffe ]
noncp;&?ffljg;ffcla?;s age applied cycll1ca11y. Often the result is trlf: Z:ﬁ\;ﬁ;h;ther o
e comeioncs .Sout tl}ere are s%tuaj[ions in which the cyclic mode lfal;nder
S C.ruc _rnletlrnes application of a rule on an earlier cycle su T‘mh
o The SPB aaalyels 1af ]éco t!le proper application of another rule on apll) -
some English dialech as(s)ignIilz(:.;}flfsegeprft0 :tllfieesss iCIiSSiC e ing fo S?Jtzr
o . ontours to the words ation
an Vowele?ssizgsé;h: seccl)lnd syllabI.e of comp[slnsation bears nocsot’:zeizn:gctllon
e 1? schwa. But in these dialects, for some reason, vo SO1
e msation with a e lslecopd syllable of cond[elnsation. The pronur’lciat\'v y
pomat+ o] and [Condzc wa is unacceptable. If the derivations start with [co1011
e vocamd cyllabios n§+at1on],"1t will-be-impossible to explain the contrarlIl t
I the semon anaturalj sullce the vyords are virtually equivalent. However thS
contrast finds anau T exp anat1or} in the.observation that cond[e]nsation der’ivee
o cyotically azqmpfe]nsatzon derives from cémpensate. If the stress rulz
syllable in an earliér c;rzzl(e 6)’i“§ilse r;;izgevlzisl?téﬁn h?asl 3 ?{tress e o
o : . en block vowel r i i
con Iﬁin;cg:das]i;gtr;sr r;gistress to the medial syllable, vowel redu;?ggtrlr?:& Slml:e
s 0 as. ater es of stress neutralization may leave the medial vpp )
y contrastive feature. ovel

(16) [condens]ation [compensat]ion
first cycle
[con;le/:nse] [compensate] g
condénse cémpensate stress
) . second cycl
[condéns]ation [compensat]ion ' 7
condénsation coOmpensation stress
. . later rules
S deneation compansation vowel reduction
_— stress neutralization

|
%

In sum, cyclic application of s
otherwise equivalent compens

of a given rule A must
Such a situation can arise
and then rule A applies ov
ample, the paradigm for [bén]

e

¢

!'

Strict Cyclicity 205

tress provides a natural basis for distinguishing the
ation and condensation.
also solves certain ordering paradoxes in which application
both precede and follow application of another rule B.
when the rules apply in the order [A,B] on one cycle
er again on a subsequent cycle. To take a simple eX-
in (17) illustrates two rules of Catalan phonology.

Cyclic application

a7 a. mol ben 3sg.
mol-s ben-s 2sg. -
mol-k ben 1sg. bent Kk =bep k- beg
mul-io bon-ia 3sg. past
‘grind’ ‘sell’
b. bint-€é ‘twentieth’
bin ‘twenty’
bim pans ‘twenty breads’ ,
bin kaps ‘twenty heads’

ates the point of articulation of the dental nasal to that of 2
The second deletes a word-final stop after a nasal. In the

derivation of [ben] from [ben+Kkl, nasal assimilation clearly must precede cluster
simplification. But the phrases bim parns and biy kaps show that nasal assimilation
follows cluster simplification as well; for it is only by deletion of the final stop in
[bint] ‘twenty’ that the dent: o immediately precede the initial stops

al nasal comes t
of the following words.
Thus, naSan. Such
a state of affairs poses 2 significant problem for a theory in which the underlying
representation is passed through the rules just once. But the paradox is solved if
n cycles in Catalan: once

the nasal assimilation process applies on tWo separatio
on the word level and a second time on the phrasal level. The derivations in (18)

illustrate the proposed solution.

The first rule assimil
following consonant.

(18) [ben+ k] [bint] [kap +s]
first cycle

nasal assimilation
cluster simplification

bep+k bint
bep bin
[bin] [kaps]

second cycle

bin kaps nasal assimilation

Having seen that cyclic application can sometimes be empirically detected, let
blem. Mascard (1976) demonstrated

us now return to the derived environment pro
opacity constraint that can be €x-

that certain rules of Catalan are subject to an
plained if it is assumed (i) that the rules apply in a cycle and (ii) that they display
the property of strict cyclicity (Chomsky 1973). He then s

howed that the derived .
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envllronment restriction could be subsumed under the independentl
cy’% ﬁrggr;zirea;u;.glzelrest of this section recapitulates his important re
oihree rules Oneaoat{ ?}I: plhonology are relevant to the discussion. First Szﬁh
e e e € the ast thrf:e §y11ables of the word in Catalan V:/h' hough
that the stress is loc:ite:deir::l iﬁ:lﬁnﬁérlll;iiznree?;éslfer:ll':rfqicmgle. Masce)u*é aigsulrfer;
: ation. Gi i ;
ta}:li/nsa:erglfogzzt;esszltrrlegsa V(;lwel befqret another stressed vo:\fveeinist hrl:qisii:gl Pt}on,
e e e SIW. enever it is followed by a stressed affix. In gé since
a stress when followede{)}}Illgﬁoatiznstt:;lga::csoﬁh(t)n?ticaﬂy. oy rer;l:is’
V—V/___...V.Second, Catalan contrastsnt}?é (s)z\;e S vomels [y, mitation:
‘ » Catala n vowels [i :
;1; ;t{gsos]elcﬂie(siilgzbtl;:s[.u ]H(Awexlzler, in un.stressed syllables [e,e,a] resdgz:lel:’ic’)o,sii,a]
ane re(,iuction . As the forr_ns in (19) show, the stress deletion rule f; Yy
process. An underlying representation such as [n3bl + £z + o] effrd i
S

Y needed strict

(19) n3bl-o
nubl-éz-2

‘noble’
‘nobility’

aftglz f‘“ig:ie{ul{f hl;elevan't to the (_iiscussion devocalizes unstressed high v
o) Whe. ths rule‘ls stgted }nformally in (20a). Its application is illusﬁwtelcsl
in (200 , re the conjunction [i] ‘and’, the inflectional suffix [-u], and oo
Jectival suffix [-ik] devocalize postvocalically.. " andthead

(20) a. [i,}l]ﬂ—> [y,wl/ V — (1n un_stressed syllable)

Devocalizati .
ocalization must precede destressing, because a postvocalic high vowel does

@21 a. rei,m ‘grape’ roim-ét  dimin.
ruin-e  ‘ruin’ ruin-6s  ‘ruinous’
b. [[ruin] 6s]
second cycle

ingppl’. devocalization
ruin 6s destressing
Inappl. vowel reduction

The derivati in-6 |

rulesdz?eva;g;ﬁ C(;fb;:m—o&v must be as shown in (2_1b). On the first cycle [ruin], no

s oo applicabl dan dso We.plck up the derivation on the second cycle’. If

o aen rdered first, it (correctly) fails to apply since the postvocalic
| sed. Subsequently, the stress on the stem is deleted by the destressing
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rule. Vowel reduction is inapplicable, and ruinds is derived. If devocalization
ng, then [ruin]ds would incorrectly become di-

applied to the output of destressi
syllabic *ruynos. We prevent this derivation by ordering devocalization first.
There are, however, some additional cases in Catalan where devocalization

does apply to a vowel that has been destressed. The paradigms in (222) illustrate
this situation.

(22) a. Obr-o ‘opens’
inst-o ‘instates’
b. ubr-ir ‘to open’
inst-ar ‘to instate’
c. & wbrir ‘in order to open’

nd ystar ‘pot to instate’

d [inst]. In (22b) the stressed infinitival
suffixes trigger loss of stem stress and vowel reduction. In (22¢) the infinitives
are preceded by a “in order to’ and the negative ro, which devocalize the following
vowel. (The vowels in these particles apparently retain some degree of prominence
and thus fail to reduce. This is informally recorded with a grave accent: d, no.)

The derivations appear in (23).

The roots, shown in (22a), are [6br] an

(23) [[6br] ] [[inst] &r]

second cycle

inappl. inappl. devocalization
~obr ir inst ar destressing
ubr ir inappl. reduction

3 [ubrir] no [instar]

third cycle

a wbrir nd ystar devocalization
inappl. inappl. destressing
inappl. " inappl. reduction

The important point that emerges from the discussion so far is that devocali-
zation applies to the output of destressing in (23). But this rule interaction fails
to obtain in the derivation of ruinés in (21b). Here the [i] does not turn to [y]lin
spite of the fact that it has been destressed and is preceded by a vowel. Mascard
observed that this mysterious contrast finds a natural explanation if the rules are
applied cyclically. In no [ynstér], no devocalizes a vowel [i] that has been de-

stressed on a previous cycle. The third cycle thus starts with an unstressed [i].

But in ruinds of (21b), the [i] is still stressed at the point when the devocalization
devocalization cannot apply.

rule is reached on the next cycle. Consequently,

In order to maintain this attractive explanation, however, we must ask what
happens to ruinés when another affix is added, forcing the [ui] string to go through
the rules again. Will devocalization apply to the unstressed [i] at the start of the

next cycle? The answer is evident from

the superlative form ruinuz-izim ‘very .
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ruinous’. Devocalizati .
the oalior cycleatlylz?gn floes not ap.ply.- The disyllabic [ui] string establi
the cubseauent y ordering devocalization before destressing is carri ished on
rotaraing (3[10 ;ff E:gci}els. Thtus, (llevocalization must somehow be pr (:;iqttfcllrough
: e material of an earlier cycl ited from
perlative suffix does trig . ycle. Note, however, th
ger destressing and vowel i » that the su-
reduction on the
Pl’eceding

stem. The derivation consequently must be as shown in (24)

(24) [ruinés] isim

bl(?ck N devocalization
ruinosisim destressing
rugnusisim reduction
ruinuzizim other rules

The problem then is th
. at we must block de ization i
it to apoly i .. . 0 vocalization in (24 ; .
relevalr)llz zili?flef:;;vagon (23) of no ystdr from no [instar]. Masf:ar)c’)l;;; Sf,l-l | permit
sletely contained el et.ween the two cases. In the former, the [ui] strli) lgted the
string straddles a“él;l;ilnc tge bo(;mds of an earlier cycle. But in the latt::;g ltshscEm]
) oundary. The Catalan data indi L 0L
drawn ) an data indicate t .
iles a;;fhilrfwely frlom an earlier cycle constitutes an opaque dg?;al'nf?rmau.m
requiremesr]lt tgh :tn Cahoaterkcy(cllge are blind. This, in essence, is the 'strilélt coy“{'hl-c h
msky (1973) argued to hold : clicity
syntax. . . of the transformati X
y The phonological version of the constraint can be forrrnr?l?;:ala;scyile in
shown

in (25). (This formulation de i
parts slightly from th A6
more closely the statement of the condition in H:ﬁg 1;;\’/52818)0%0 1976 and follows

(25) itrict Cycle Condition (SCC)
vel . . .
yclic rule may apply to a string x just in case either of the following

T . e
he rule applies solely within the domain of the previous cycle but

crucially refers to informati i
rent cycle. on supplied by a rule operating on the cur-

In essence, the SCC requi i
Ve quires a cyclic rule to refe i i

0 ) r to a mixt i

ne portion drawn from the earlier cycle and the othe e o

cycle. r contributed by the current

The SCC i s o

of the Cat alsalilcfizzis lli_exp_lammg the intricate pattern of application and blockin

sl consaan calization and stress reduction rules. Some important th ;

this condition %ﬁiﬁ?ﬁfﬁ ?e assumption that cyclic rules are S“bje“te?‘;

atae , the first rule to appl

case (a), since pply on any cycle must a 1

on the currentac;uclleeca];l ipiﬁly by case (b) only if some preceding rule hasigglizg

then it also follows th ut if the first application on any cycle goes by case (a)

derivation — for lack ofat no cyclic rule may apply on the innermost cycle of a
a cyclic boundary. This in turn implies that the underlying

. 2=4

et best s |

I e ——
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representation of the root morpheme is an opaque domain.- No cyclic rule may
enter this domain directly, without the assistance of an affix.

It should now be apparent how the SCC draws precisely the same distinction
between derived and nonderived contexts that is needed to block improper ap-
plication of the Finnish ¢t — s rule. 1f we suppose that t—>§ (and thus by implication
the raising rule) is cyclic, then just the right patterns of application take place for
halus-i, vesi, and tila. This point is illustrated in (26).

(26) [halut] i [vete] [tila]
first cycle
—_ — — raising
— — t—s

—_—

‘ second cycle
veti- — raising
halus i . vesi — t— s

By the SCC, no cyclic rules may apply on the innermost root-level cycle. On the
second cycle raising applies to [vete] since, We assume, the triggering word bound-
ary lies outside the root [# [vete] #] and thus becomes visible only on the final
word-level cycle. This application takes place in virtue of condition (a). The
[+ high]} introduced by raising will trigger application of t —> s by condition (b).
halus-i is derived by condition (a) since it combines information that spans the
boundary between the stem and the suffix. But the rule blocks on [tila], which
satisfies neither condition of the SCC.

To summarize, Mascaré 1976 is an important contribution — for several reasons.
The first is theoretical economy. The derived context restriction can be reduced
to a condition on rule application (the SCC) that is independently needed for cyclic
rules. The theory now admits two classes of rules: cyclic and noncyclic. On the
conceptual level, it is natural to try to identify the cyclic-noncyclic classification
with the Jexical-postlexical distinction developed earlier. In this way, cyclicity
becomes another trait of the lexical class of rules. Construing the derived context
limitation in terms of strict cyclicity also endows the theory with sharper empirical
consequences. We have seen that the cyclicity of a rule is sometimes indepen-
dently detectable. The implication is that if a rule must be restricted to derived
contexts, then it should also display cyclic characteristics; similarly, any cyclic
rule will have to apply in derived contexts. In addition, if cyclicity is a function
of the lexical-postlexical distinction, thena further prediction is made. The lexical-
postlexical distinction traces a line through a language’s set of phonological rules.
Consequently, any rule A ordered before another rule B that is restricted to de-
rived contexts must also be cyclic. And any rule ordered after a rule that does
not respect strict cyclicity will have to be a postcyclic rule.

Tying the derived context problem to strict cyclicity in this way should thus
make the validity of the overall theory easier to assess. However, some nagging
problems still remain. Most striking is the fact that the English stress rule does
not fall into place properly. SPE — and later Kiparsky (1979) —- showed it to be a
paradigm example of a cyclic rule; yet it apparently applies on the root cycle in

América.
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5.4 Morphological Preliminaries

Besides work on the derived envi
\ nvironment problem, the other import: i
igscla(arclh of .the 1970s leading to the development of the Lexical Phgnolzm line of
Of(zh.p ace in morpholpgy. In this section we will review some of the hgiyl?ll‘()del
o is re;earch. In its initial _stages, generative grammar did not develop agd' lg‘hts
alseory o morphology and instead tended to adopt, essentially by defaulltS s
turs;rirsl?t;(;r;isoléndetlymg r’gne ;norphological theory and analysis of the earlier sj[rflhe
_ — in particular, the concepti e
meaningnl lement. ption of the morpheme as a minima]
hﬁlr:noff 1_976 represents the first serious generative attempt to deal with m
ﬁatur ég;; grrln gcls_p %\Zn terms(i Two of Aronoff’s most significant results relate to tohre;
mes and to constraints on morpheme i i
shows that while the morpheme is the mini it i o stmotare e po, e
€ minimal unit in word st i ’
have any constant meanin, i i o oxample. gm0t
g or indeed any meaning at all. For e
/ ‘ : . xample, m -
L(;gwa! ana}ysm of paradigms such as [permit, remit, commit], [perceri)ve reocré)'h0
Evr;ce{[\}fle] isolates the prefixes [p_er-, re-, con-] and the roots [mit] ané [cei:/V?’
o Hrllma;)ugh n(t)hc;)nstan;l semantic value can be assigned to these elements tié
nevertheless analyzes them as distinct units. This is evi :
e veles For oty its. This is evident from various
. ple, the morpheme [mit] has the al i
the suffix [-ive]: permissive, remissi et Lmio] before
; : , remissive, and so on. This rule do j
any [mit] string — in fact, it appli ' o the Tt it
[ , plies only to those that comprise th i
vomit, *vomissive). Consequentl i ineuistic unit o R
1, . v, [mit] must be a linguistic unit if i
consistent semantic value independent of th i e i oo 10
1 , | e particular word in which i
Aronoff also discusses the noti goncral. loxion
. ion of morphological blocking. I i
items can be located in an abstract m i o o]
i orphological space or grid. Th
is often occupied by items that are th stinot word formation culos
e product of distinct word [
(WFRs). The term ‘‘blocking”’ : ot e s
' g’ refers to the fact that the output of idi
syncratic, less productive WER often ts Ol D eation ot & mow
, . preempts or blocks applicati f
general and productive rule. For exam Forming the Bnglish
. ple, the regular rule for forming th i
past tense suffixes [-ed]: compute, com il
‘ : : , puted. The past tense i
1 : is also formed b
ersosdll)lzfiuc;we ru!es of ablaut (sing, sang) or by suppletion (be, was). These les}s]
gxa ; 1V:h orma(tilons block the creation of *sing-ed and *be-ed. To cite one more
mple, the productive rule for constructin i ;
' g agentive nouns suffixes [-er]: com-
iﬁt{[e};aiogfgtfﬁéLess Iérodl(;?tlve are the WFRs that add [-ant] (inhabit i[nha]bitar’;)
. agentive directly from the verb by so-called crivati
guide, a guide). The less productive rule ool bu e
: . . s occupy the lexical building site
l;locl_qng the cor{st.ructlon of *inhabiter, *a guider. (Guider is a possgible vfl rs(;f
uz like cooker,_ it is restricted to inanimate denotees.) e
i :ilg:lhgztt;t]ndlng qf the eafily generative morphologists was that the SPE dis-
een primary and secondary affixes crucial for th i
of several phonological rules in English i a1 10 the morabescey. uelish
glish is also crucial to th i
affixes fall into two classes wi i e
ith respect to their effect
vowel length. The syllables comprisi i e o
' prising such primary affixes as [-al
are counted in the computation of ante i iti e o
penultimate position (27a). B
affixes such as [-ship, -less] ha e oo @70y
, ve no effect on the location of the a
as [-s : ccent (27b).
The same distinction also applies to the rule of trisyllabic laxing. Affixes éraw)n

r
i
g
|
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from the former class may trigger a shortening of the root vowel, but those from
the latter class never do (27¢,d).

(27) a. pyramid [pyramidjal
hémonym - [homénym]jous
b. pértisan [pértisan]ship
*[partisan]ship
c. nation [nition]al
omen [6min]ous
d. séaman [séaman]ship
- *[s8aman]ship
e. in[potent] im[potent]
un[popular] *um[popular]
inflegal] il[legal]
un[lawful] *ulflawful]

A similar distinction shows up among prefixes (27¢). The negative [in-] may, at
least sometimes, count for stress while the negative [un-] never does. Correlated
with this contrast is the fact that the nasal of [in-] assimilates to a following
consonant while that of [un-] does not.

Three generalizations emerging from the study of English word structure also
distinguish between primary and secondary affixes. First, primary affixes may be
added to bound morphs such as [ept], [ert], [legl: in[ept], inlert], [leglal, [curi]ous.
But secondary ones may not: *unlept], *lleglness, *[curi]less. (There are a few
isolated exceptions such as unkempt.) Second, as the terms primary and secondary
suggest, there appears to be an ordering among the affixes. A secondary affix
such as [-ness] can, in general, be added to a base with a primary affix such as
[-al]. From [parentlal we may form [parentallness. But a primary affix may not
be attached to a base that contains a secondary affix. This explains why
*[[happy]nesslal sounds much worse than [parentaljness. Similarly, the secondary
prefix [un-] may be added to ir[regular] (from in[regular]) to form un[ir[regular]].
But addition of primary [in-] to a base with a secondary affix yields ungrammatical
results — the word in[un[regular]] is impossible. Finally, secondary affixes tend
to have more coherent semantics. The meaning of un[credible] is more or less
adequately described as “not capable of being believed.”” But in[credible] means
much more, having an added, unpredictable dimension of ‘‘amazement.”’

One more result is due to Siegel (1978), who observes that WFRs exhibit an
opacity property similar to the subjacency property of syntactic transformational
rules. Aronoff (1976) had noted that some WERSs are sensitive to lexical properties
of the base such as whether or not it is drawn from the Latinate sector of the
vocabulary. To take a simple example, [-ity] attaches t0 Latinate bases. This
explains why *[weird]ity is odd while [equallity is not. The word [drink]able is
composed of a Latinate affix and a non-Latinate root. Since [-ity] successfully
attaches to this base ([drinkabillity), it appears that when the base contains con-
flicting [ = Latinate] specifications, it is the one added on the preceding cycle that
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determines the outcome. In othe i

. . r words, the [ —Latinate] feature of

: oI ords, the
[drlnk]11s no longer visible when the [-ity] affixation rule applies. To take anol:ise
eé(.am.p e, the pr'eﬁ?( [un-] does not in general attach to bases containing the o
[dis-]; this restriction must be built into the un-prefixation rule. prefix

(28) *un[dis[sonant]]
*un[dis[loyal]]

*un[dis[tinct]]
*un[dis[honest]]

‘However, it then is mysterious wh

, y such words as undismayed and undi

erablehare? completely well formed. As Siegel points out, the mystery varlligg:

;;Ece the internal structure of the .bases\ [dismayed] and [discoverable] is takersl
o account. They derive from [dismay]ed and [discover]able. The [dis-] prefix

is added on a cycle pri ; :
. ycle prior to the one that immediately precedes attachment of

(29) un[dis may ed] un [dis cover able]

verb verb
adj » adj

E-_{Iile ir}[tl‘i)rmation that the }aases [di_s [may]led and {dis[cover]]able contain the prefix
L Isl:f us appears to be 1nacfce551ble to the un-prefixation rule. This result follows
. 111 orrn;.tlon only from the '1mmediately preceding cycle is available to the WFRs
thee:&jzct?:} th;iun-pre(fjixagon rule becomes applicable, it will be able to analyze'
. es dismayed and discoverable into just th i i i
diomayled and [discover]ablé:" Ve le1nto) he two immediate constituents
One mechanical way to implement the opacity restriction is to suppress the

internal bracketing at the end of a gi i ]
' given cycle. To ill
*undisloyal would be derived as in (30). Y ‘ ustrate, undiscovered and

(30) cover — dis[cover]
d1§[cover] — [dis[cover]led
[discover]led — un[[discoverled]

lqyal —> dis[loyal]
dis[loyal] — *un[dis[loyal]]

{1111 tthz _trans1t10n from the second to the third step, the internal bracketing showing

at zscovergd is composed of a complex stem containing a prefix [dis-] and a
g:g st[rciove[rc]l.ls eras'ed. Consequently, at the point where un-prefixation applies,
beginnirrllg d'IS] OZ discovered has the same status as the three-phoneme sequence
bt preﬁi [z;cot e%ue. By contrast, the 1pformation that disloyal is composed of
the pre’ thesles-g V;m the root [loyal] is still accessible to the un-prefixation rule
eine oyl o morphemes have been concatenated on the immediately pre-
ThPe‘s;;sky (1979)- noted a_serious problem with this bracket erasure proposal.
The W1 Rs apply in the lexicon. Nevertheless, a record of the internal bracketing
is .cru.c1a1 for the phonology, because it delimits the domains for the cyclic ap-
plication of the phonological rules. Pesetsky proposed the following bold soluti(fn

it i ket
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" to the problem: assume that the cyclic phonological rules apply inside the lexicon,

after the application of each WFR, as depicted in (31).

31 rWFRazi cyclic phonolog;Z\

Several noteworthy consequences ensue from this proposal. First, the cyclicity
of the phonological rules no longer has to be stipulated. It now follows from the .
decision to organize the grammar as depicted in (31). More importantly, we now
have a partitioning of the phonological rules into two classes that follows from
their location in the overall model of grammar. Kiparsky (19822) showed that
many of the differences between the two classes of rules begin to make sense
when the grammar is organized in this fashion. In the next section we turn to this

influential work.

5.5 Lexical Phonology

The research on the derived environment problem and the role of morphology in
phonology was synthesized by Paul Kiparsky into the theory of Lexical Phonol-
ogy. In two highly influential papers, Kiparsky (1982a, 1985) developed and ar-
ticulated Pesetsky’s proposal that phonological rules appear at two distinct points
in the grammar: in the lexicon and in the postsyntactic, phonological component.
Given these two locations, many of the long-noted differences between the two-
classes of phonological rules begin to make sense. If the lexical phonological rules
apply after each WFR, then this class of rules is inherently cyclic. Their cyclic
application does not have to be stipulated; it follows from the organization of the
grammar. From the work of Mascaré (1976), we know that limitation to derived
contexts follows, in turn, from strict cyclicity. Finally, since the lexical rules are
interleaved with the WERs, it is natural for them to have access t0 the lexical
properties of a given word’s immediate constituent morphemes. Postlexical rules,

on the other hand, apply outside the lexicon to the output of the syntactic com- .

ponent. By virtue of their different location, they can be expected to display
different properties. First, since they are postsyntactic, their application may take
a word’s phrasal environment into account. Lexical rules of course may never
do so, since they appear in the presyntactic component. Second, the postlexical
rules have no direct access to the lexical properties of the constituent morphemes
composing a word. This information is closed off by the bracket erasure conven-
tion. This explains why the paradigm postlexical rules - phrasal and allophonic
rules — typically are automatic and have no lexical\exceptions. Finally, if cyclicity
is a function of interleaving with the WFRs, then there is no reason to suppose
that the postlexical rules are cyclic. They are consequently free to apply in across-
the-board (ATB) fashion and hence are not restricted to derived contexts by strict
cyclicity.
Kiparsky’s proposal to draw the lexical-postlexical distinction in this way is
theoretically very attractive — for several reasons. First, it comes to terms with
the intuition, dating back to the beginning of the study of phonological structure,
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that th : . : _
essentizllrleyagz;gg l()hfftegent kinds of phonological rules — a distinction that
tnction not by sti Yl e earlier generative models. Second, it makes thi was
architecture og thelpl:aatlon ‘t‘)ut rather by a specific proposal about the intse g
torms, why the twogcl mmar; furtherrpore, this proposal explains, at least in rrnal
fhe le;(ical-postlexicala;‘se‘s of .rules display the specific properties they do Tfil 0ss
it thus accords with th ol helps o articulate and individuate the z‘%l”;lrnnlfdt
nerstons of generati e modularity t.hesm that has become a methodological car,
o ete prodiotion 1v% grammar. F_m_ally, the Lexical Phonology model ma lgr-
concoption of the : about how individual languages will have to look under the.s
oD generativge ammar. For these reasons, this model has become the foc is
e ol with rese?rch, both of a descriptive and of a theoretical o
In the fol‘iv ith the relation of phonology to word structure. nature,
Lexical Phozggggysegéfls ﬂ\;Ve; lzvﬂltexamlne.: the basic concepts and principles of
agreement from those that are m%rer Slfn‘i;)egisegl.lgulsh areas where there is basic

5.5.1 The Model

Lexi ..
o ;:;critfe’gzrﬁlﬁ)fzajgyizﬁ ;?sedlsunificlm between primary and secondary af-
: _ morphologists into a level-ordered >
E};ﬁ) ;)iaglc r%rl?s)ocsal 1:) that tl}e' word -formation rules (WFRs) and thenllg)?i)c}:lﬂgﬁg‘
o ars;n’ e partitioned 1njco a series of levels or strata. Figure 5 1
Primany inﬂegtiony sl(1§82a) conception of how the English lexicon is organizeél
A mfc 1; es the uml'aut of _tooth—teeth, the ablaut of sing-sang anci
the past fense [0‘ s’ee:v-[__slfzp]ct in ag_ic_l_1_ti_c_)n to the primary derivational afﬁxes
m sueh illustrateg}{jramld]al, [omgn]ous, [d&plth, im[potent]. Secondary deri-
o o aflection in 1y ;he affixes in un[happyl, [lonelilness, [laborjer. The re-
o a g udes the regula_r- plural in [cat]s and [brush]es and the past
e 1mlespdist. nt. [pleat]ed. In this model, each level has the lexical phono-
ogical rujes < IIth ive qf that level. The morphological structure of a word is
characierized. HZ/ lzacilﬁlg its development through the paths indicated by the ar-
O mased of t};l e’b e strPcture of codifiers is analyzed as follows. The word
s ot 1o 1ase [code], vyh1ch has been submitted to the lexical phono-
o eisns WER :;f 1. (strcf.ss bemg the oply relevant rule to apply). Then the
eoresent ion s Sub ixing -ify applies to y.1eld the representation [cod]ify. This
o T IIlmtlted to the phonolqglcal rules of level 1, where TSL applies
to derlve applical;le e gtter repres.entatlon then enters level 2. No phonological
rules ate appl 1urai anffthf: agentive sufﬁx is added to give [codifiler. Finally
e p suffix is gdded to yield [codifier]s. It is apparent that th"
el aedg}f.s a set qf lexical items by a hierarchy of WFRs °
broceeds & }111-1:,)1?3111 p(l)lln‘ils should be noFed about figure 5.1. First, any derivation
proceeds throt egwga:rdt e lfevels even if no relevant morphology applies at that
e eacil o o cai is derived by submitting it to the lexical phonological
rules of each of tho ¢ ;;efszis" Sec;{orfd, the output 9f each level is a lexical item.
n the theory. iparsky; and as we will see, it plays a central role
It i

o Zsi?grlld bbe clear th{at the model straightforwardly accounts for several gen-
s about English word structure noted earlier. For example, the conté;ast
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Underived lexical entries
A
Primary inflection —> .
nd derivation Stress, shortening Levell
. ’
Secondary derivation Compound stress Level2
and compounding PrE— .
' ———> .
Secondary inflection Laxing Level 3
L———>
Syntax Postlexical phonology

Figure 5.1 Lexical phonology in Englfsh.

between the relative well-formedness of parentalness and the marked deviance

of *inunre gula‘r can now be explained as follows. In the Lexical Phonology model,
words are formed by the successive application of the WFRs. Prefixation and
suffixation rules thus create successive layers of affixation. Parentalness arises

from suffixation of -al to the base [parent] at level 1, followed by suffixation of
-ness at level 2. *Inunre

gular would have to arise from prefixation of in- to the
base [unregular]. But the WFR prefixing in- applies at level 1, while the base
[unregular] only arises at level 2. Since there is no provision to return to an earlier

level in the model of figure 5.1, once [unregular] has been formed, the prefix in-

cannot be attached. In this way, the generalization that primary affixes may not

appear outside secondary affixes is captured.
Kiparsky also assumes that the output of eachlevelisa full-fledged lexical item.
If this assumption is granted, then we can explain why bound roots such as [ept]
only appear with level 1 affixes: compare in[ept] with *yn[ept]. The latter can
only be constructed by prefixing un- at level 2. Because the morphological levels
are ordered, the bound morph [ept] must traverse level 1. But this will be im-
possible if the output of each level must be a full-fledged lexical item.

Another noteworthy feature of the model is that an underived base is passed

through the level 1 phonological rules before any WFRs are applied. In many
cases this step will be vacuous if application is blocked by the SCC. But recall
that at least some rules such as stress assignment must be permitted to operate

on the initial cycle. Since, in general, phonological rules may precede the appli-




