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I Introductory Remarks on Distributed Morphology

Morphalogy is concerned with the clements that compose words and with the
orgamzation of these elements into hicrarchical constituents of different kinds.
In svntactic discussions we often speak as though words were the elements that
make up the terminal strings which are operated on by the syntax. It hardly
needs saving that this is a1 best a crude approximation. It is well known, for
cxample. that the Tense morpheme of verdbs and the Number and Case
morphemes of nouns have the status of independent synlactic entities that
require separate nodes in the terminal string, vet none of these morphemes is a
word. And a centeal pumose of morphology is o account for the vastly different
wiys m which different languages package these universal morphological
N nto words.

Asan example consider the finite verb forms of English in (1}. The verb
forms are composed of a stem and a suffix. A simple illustration of their
brpartiie character 1s given by the sentences in (7). where the tense morpheme
appears u some distance from the verb siem.

(v Maryv plaveed there Mary play-s there
2y Di-d Mary play there? Mary doc-s not play there

The suffix /d/ represents the Past tense, whereas the suffix /z/ represents not only
the Present tense. but also the fact that the subject of the verb is 3Person and
Singular. A more explicit representation of the verbs in (1) is given in (3), where
the angled brackets enclose the grammatical—i.c.. non-phonetic—information
conveved by the stem and the sufTixes. and the phoneuc information appears
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The terminal nodes i the svnuiche trees m (3 are thys composed of [wo
parts.dstring of phonemes and o complex of grammatcal features. | shall refer
te ternunal clements of svntachie trees as morphemes, and 1 shall use the tern
wanological or phonene ¢ poneny 1o designate the phoneme sequence in g
arpheme. Since morphemes are the terminal clements of svntacte frees, there
ate morphemes at every fevel of represematton of g sentence. However, g wif]
be seen below, aot every morpheme need have g phonologic exponent

I'known that the re wonship hetween the arammatical teatures of
al exponent s many-te-many That is, o eiven

. s we

a morpheme and ats phonolo
complex of crammatical Teatures can have several phonologmical exponenty. and
aomiven phonologreal strine can serve as exponent lor several dininer
srammatead teature compleves o example. the pltonolngical cxponent af e
Lnghsh Past tense i 22 i plan-ed. decrd-ed. bt 1/ 10 bough- fei-r On the
other hand. the <uffix /2/ 18 the phenological cxpanent of the vompley ol the
Present after verbs, but of 1P atter nouns

erammatical features [3P

Adding further complexity e thi relagonship s the Tact thar phoner NI
can tunction as the exponent of cerinn morphemes 1 s behish NULL

the cxponent o resent ense morpheines other than the 3¢ o wel! asool the

S en s

Past Pariaiple and finete Pa tense morphemes for such verbe s i

This maniestanon of what his been termed S arfure e diovaene s been
Cobmnumerable probfems for designers of mechameat analvzers o

‘ursts Theash o major difficuln for cnginecers and
n berween the exponent of maorpheme and

the sour
speech as well as jor b
speedii scientists. the arbitrary rel
S reietenioas apparentis ab hile concern to speakers. Tor examples of this
1on are readily found in cvern languaye

he iwe parts of the morpheme—i¢. the phonologicat caponent and the
setof grammancal and semante featwres—play g radicalts ditferent robe 1n the
svatax than thevy do i the phonology The svatax s concerned only wath the
grammaucal properties of the morphemes and the phonciie exponents are
effectively nviible 1o the svatay As far as SYNEAN s concerned . it mabes nn
tciple o Ad7 ol oy

ditference whe
CLL Unbike the syntay, the phorology s aot exclusiomst. i the phonology
both phoncuc and grammancai features are of concern. The link hetween these

et the phanctrc exponent of the Perrect P

NULL 15 also the phonological marker tor the singular of Enchsh nouns, ind aiso ior
the plural of such nouns aSddeer fisho moose ay well as feese. muce

I Ntmbhoean. s Neaw Ganmnen bineuaee disenssed by Inkefas (1993
HORSL 0 whole senes of verbs have 4 phoncucally NULL siem. be, hecome, bring.
dream, exviend ve fiear, kiss, dauch, make o cat's cradle, sav, sleep These stems “are
disambiguated by the different pariicles tor which each zero roo selects  the zerm ool
particte pair <0, rir- by accurs onls when the acoon of the verb 1 directional,
while the parr <¢3. -tir-> "make car'« cradic” occurs.only when thé actinn 15 noa-
direcuonal. These semantic restrictinns are of exactly the same _én...:_.i characterize
overtroots. (Inkelas 1993, 610, 61 1}
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tworparts of @ grammar—ihe svntax. on the one hand. and the phonology. on the
other—is supplied by the mompholugy in a manner to be sketched below.

The English examples reviewed abave have illustrated aspects of Subject-
Verb agreement. Languages differ in the manner in which they implement
Subject-Verb agreement. Thus, in English the so-called phi-feawures of the
cubject are fused into o single morpheme with the Tense features. but as
Hiustrated in (31 both German and Russian keep Tense separate from phi-
featuses

- N sat- NULL- g
| ! H | i
sy’ Prex 2Se

b nes- I i nes- ¢- e
! : . 1 !

ey Past SeF Lary’ Pres uv__

It assumed here thar all phi-features of the subject NP—j¢.. Person,
Gender. Number. Animacy —are copied onto b special AGR nade that ix a sister
ol ihe Tense node. In Russian and German the Tense and AGR nodes rematn
Jistioet and are supphed swath phonene CXpanCals 10 manner (o he described
belone dn Englishe o special rule ol (he marphology called Fusion combines
these nwosets of features into g single morpheme: as a result there is only onc
merpheme inte which the English Tense-AGR suffixes may be inserted.

As shawn an o) Rusvian and Germuan differ with regard 10 the
grammancal feawures that are signalled by the AGR morpheme. §'On:.:u: the
sxponent of the AGR momheme 15 sclected in both tenses by the Person and
Number features of e Suhject. In Russian. by contrast. the Person and Number
features select the AGR exponent anbv 1n the Present tense, whereas in the Past

tense the AGR exponent represents Gender or Pharal,

In Dhsinbuted Morphotosy (Halle and Marantz 1993, 1994), the phonetic
expanents of the different morphemes are listed in the Vocabulary. As itlustrated
in (51 and {6). cach Vocabulary stem pairs a v:c:c_omma& cxponent with
information ahout the grammatical features of the morpheme in which the
cxponent s inseried. The Vocabulary items constitute an essential part of
speakers’ Knowledge of their language: this iy knowledge that speakers musi
memorize iem by item.

It was stated abave that the phi-leatures of the Subject are copied onto the
AGR node. This scems 1o be <o in all languages with Subjeet-Verb agreement
and holds an particelar for the three languages mentioned above: English,
Russtan and German. Thus. in all three languages informatien about Person,
Gender. and Number of the Subject ts copied onto the AGR node. It is, however,
obvious that nat all of this information is required for sclecting the correct
phonetic exponent; specifically, as already noted. in the Russian Present tense
forms we need information about Number and Persan of the Subject, hut not
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about s 32:_2. whercas in Pag tense forms we need mformation abou
Number and Gender, but not aboyr Person. This tact s reflecied in the H,c.:: &
the Russum Mocabulary entrees: thyse o the Past tense, shown in (31 contan no
information about the Person of e subject. whereas those of the Present tense

shown in (6). contain no informatuon ahout he Gender of the subjeer

(51 W e Pl )
v i [___. +Fem) )
In! - [___. +Ncu) inenv |-Preg) +
LS/ . o
6y /mO e [ 1. =Py ’
fled a2 4Pl
\H:\ — .1 Inenv [+Preg] «
AL e 2 _ o
A ‘

Phe ttems an o3 and 60 e underspecihied
wformaton that has been copred onta the AGR node.
little porntan providing all this mntormation here b
such as ‘m.. and to1 s 10 nsert the Correc phonalogicat cypenent sn cach AGR
node. and for inseruon o take prace. only a subset o the features in the temnnal
node must he matched by the Vocabuiary nem More tormalla
phanological exponents nio morphemes s vaverned by the Subag

fone contains al! the
There would. of course. he
“wause the functon of hists

nsertion of

t Principic 7

| Fhe phonologreal exponent of y & ccabulary ttem iy iserted e
morpheme 1n the terninal strngar the siem maiches atl or 4 subses
of the erammatical teatures spectticd inthe ermingl
_.:.f._:_a: does not take place a1 the Vocabulary jre
features not present in the morpheme Where weyergl Vocabulary
nems meet the conditions ror mserton. the stem marchine the
greatest number of features spectiied 1 the terming) :::1,#.::.
must be chosen

morpheme
m contany

Phe Subset Principle (7 deterimnes
amang Vocabulary iteims thar, hie the e
1o a miven morpheme. fems thay

m part the order of precedence
msn(5)and (6, compete lor tserton
, match more features take precedence over
ems that mateh fewer features Iy s tor ths scason that the Vacabul
(5% 000 (8 and elsewhere are | :
features that the Hems must nuich

any Hems m
ted ntne order of decreasing number of

Al .
= Impaverishment

/. ol S . -
Notonly affixes but aiso stems may | ave muottiple exponents. A simple example

s :_n. m,...:,rq.__.f.: copular verh he wiueh has o large number of altergants selected
by different Tense  AGR morphemes In 8y | Jyee .

ven g lise of the
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environments for the d
PersSg forms.-

erent alternants of he. omitting for the moment the

%) am e — * [+Auth. -Pl. +Pres. +Finile] 15g, Pres
1-<I> e ___ +[-Pl. +Pres. +Finite] 38g. Pres
was e+ [-Pl +Finite) 1/35g. Past
arc e _ *~|+Pres. +Finne| Pres elsewhere
were e+ |+Finme) Past elsevwhere
he (3 <elsewhere>

tn (81 and 1 the examples below the information about the different
crammancal citegories is represenied by means of bisary features. The decision
fe represent nonphonctic snformation tn morphemes as complexes of binary
features s not merely @ notational convention. Much of what follows crucially
depends on this decision. and to the cxtent that the analvses below reflect the
facts correctv. they also provide support for this decision. While the features for
Tense and Number are sc [-explanatory. the features for Person are not. and a
specific proposal 1s given in (91

ty !

L]
‘e

Partcipantin Speech Event - - .
Author of Speech Event - - .

Since thes s, of course, nol the only wav sn whizh grammatical Person
aieht be represented. the proposed features (91 must he supported with
smpinical data. One bit ol such evidence is the gap 1 the paradigm (9). Given
the feawres in (9 we expect a 4th Person with the features |-PSE. +A]. There
arean fact languages with such a 4th Person, An cxample ts Walbiri as described
By Hale 1973 and discussed 1n scetion 6 below. In addition to the normal three
persons. Waihiri also has a 4th Person. whose referrent is 1 and someone else,
but not vou.” The dth Person differs from the other three Persons in thal it has
no Sinoular This follows nawrally fram the fact that the feature compaosition
PESEL AL whieh has heen assigned to the 4ih Person. is one which no single

individual can satsfy,

A remark must be made about the number of items that appear in the list
1. Note. in particular. that we have a single entry are for the present tense
plural and a single entry were for the past tense plural. There would be no
obvious consequences far the empirical coverage of the data if we replaced each
of these two entries with the three entries in 4 i0).

The exponent of the 3Sg Present tense includes 2 enclosed in angled brackets. The
notaton reflects the fact that in the copular verb 15, /27 is the same 3Pers Present tense
Lxponent as in play-s, buy-s, eic. | owc this observation to Carson Schiltze.

"in the Person system of some languages. e.g. Mam (sec Naver 1992), [+Addressee]
figuresan place of [£PSE).
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i a are == |+ <PSE Pl «Pres, Fm] >
ate —  [-A.=PSE. +PL «Pres. +Fin|
are o[PS Pl «Pres. +Tan)

+PSE. 2Pl «Fin} ~

i WCTe e . R
wepe oo |-A SPSTO P sl
were e |-PSEL AP sFin)

Although (ol cmpincal ceverage o not affected. this replacement s
anacveptable because what we are trang lo characterize i~ the knowledee that
and this knowiedee 1s not correctly

speakers have of the waords of therr lancuay
expressed hemeans of an exhausive hist ol afl the words of the language

An example of this 1 ihe fact that children learning Enghsh produce

ave never encuuntered presiousiv. ey,
luldren

sequences of morphemes that thes
fact s must assume that the

PIOHA -0 OF o0y \_‘-. aecount ftor
anitly 7 Plural forms ol nouns nte e Plural morpheme We oapl
L at the sGire of acquisiion where the

wrn the tact that i addivon e 2z English nouns
oy = enoand NULLD o

v the
jstakes

sncorrect forms by pastiing 1
accur the chiddren have subbe
sabe s the Pluradl exponent abse /nooc
NULL. moose = NULL

There 1 thus evidence te show that fearners do aot jcarn the Plural torms
o the Vocapulars - but istead analyze the new

o nonn by addine aonew
torm they encounier into stem = PLW Shall assume that learners choose

analvsis over addimg new Vocabulary ilems because the dearning provess s

supreet o the constramnt el by

(11 The aumber ol featores mentoned i the Vocabulary must ne

miniized.

Such Cisentirels plausihle. because the Vocabulany entres
represent atems that speakers mustmeonie aned simee ont
the Toad on memory must he minmnced An immediate consequence of el
to rule out the mulnple entries m c10n favor of the single entnies appeanng 1n

1Sy

ceonomy consir

meres e e

Retarming (o the suppletive forms ol the verb be. [ have dlustrated an <10
how Vecabulary items in (81 are inseried nto morphemes.

2 [Cop. =Vh] + {-I'SE-Auth, Pl «Pres, «Fimite] Selrey
13
am = ]+aAuth, -Pl+Pres. +Finite}
b [Cop, + VD] + f+PSE, Auth, + Pl -Pres, +Finie] r PP ast
i .
were

130
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¢ [Cop. «\'h| = [+PSE. -Auth, -PI1. -Pres. +Finic] 2SgPast
v
*wis ___«[-Pl. +Finnte}
i [Cop. «V'h] « [+PSE. LAuth, =Pl +Pres. +Finite] 25gPres
\
<> = {-Pl.+Pres. +Finite]

Ly cach o the Tour examples the teminserted is the carliest in (8) satisfying the
wbeet condition (71 Thes vields the correct output in the (12a.b). but not in
(1 2cdt. These falures of our procedure could be remedied by adding entries to
the Vocabulary, In hight of the economy constraint {111, however, this would be
a4 questionable move at hest. Moreover. it would fail to capture the fact that in
beth cases the COFFCE! nutpuly Jre Just not any cxponent, but rather the default
svponents. 1. the least marked exponents in the lst.

This evpansion ot the doman of the unmarked exponent was first
cvplored by Banet (1991 o her discussion of ¢hiue distribution in Catalan.
Bonet argued that i view of the suhset condition (71 the proper means of
cxpressing the extension of the Jomain ol a default exponent is a special rule of
Impovenshment winch dedetes o feature 1n the terminal morpheme. In case of
the Enghish copular verb under discussion here the Impoverishment rule required

1o ei 3 which deletes the feature [-PHin 2Pers morphemes.

N P = OQumens | ~PSE. -Author]

simplification in the Vocabulary. the

Apart from resulting ina formal
sses a lrue gencralization about English:

lmpovenishment rule tE3r also expre
(¢ . that Eaglish facks an cxponcent for the 2Pcrson Se.

Cencial 1o the accounts above was the assumption that Vocabulary items
are nserted into the morphemes of a senlence only after the rules of the
have had an opportunity o modify in various ways the feature
in the morphemes. This procedure has been termed late
in what follaws T illustrate additional aspects of

morphology
complexes appearing
sserion i the Jierature, and
ths procedure.

1 Fission

In addiion 1 Impovernishment and Fusion. the morphology also employs the
important device of Fission. discovered by Rolf Nover (1992). In the examples
discussed 1o this point. Vocabulary Insertion came to an end as soon as the first
Vocabulary ttem that sausficd the Suhset Condition (7) was inserted into the
morpheme. Nover noticed that this procedure did not produce the correct results
i all cases. In a number of cxamples from the Afro-Asiatic languages and in
some Australian languages (e.g. Nunggubuyu), Noyer discovered that the
process «id not come 1o an end with the insertion of an exponent into a
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morphemc. insicad an additional terminal morpheme was gencrared. into which
was inserted the exponent of a less marked Vocabulary item from the same list
Noyer called this special insertion procedure Fission. and this term is used here *

It 15 assumed here that certain morphemes are marked as heing subject to
Fisston. At tus time no principle determiming this marking ts known. and the
marking 1s therefore purely stpulative: if and when such a principle s
discovered 1t will, of course. he Incorporated into the formal account

For morphemes marked 1o undergo Fission, the iniyal step of ihe
insertion procedure 1s identical with tha sketched above, but this 1s noy the end
of the procedure. Simultancously with insertion of the phonological exponent. o
subsidiary terminal morpheme is generated into which are comed the features—
il any such remain—that have not been required for (matched in) the first siep
This subsidiary morpheme is then itsctf subject 1o Vocabulary nscriion 1n e
usual manner. Like Impovenshment. Fission extends the domaim of Tess marked
exponents. for the subsidiary morpheme contarms fewer features than (he
ongmal morpheme.

As illustrated in the eximples below . insertion may ormay e siop afier
a single tteraton. 1 obeheve that (e choice between (hese (wer aptons i
determined by whether or not among the iems compenuny 1or :nsertien in the
original morpheme there 15 an absolute default item. 1.c.. one that 1s nseried
without having 10 maich any features in the terminal morpheme 1f there 15 such
an stem. insertion stops afier o stngle rteration: 1f nat seranon continues untii
the features copred into the subsidiary morpheme match no Mocabulary irem

4 The Latin Declension'
2 ine Latin Declension

A simple example of Fission is provided by PIG and PID/AbI forms of the Latn
noun declension. 1o which we now turn,

The Laua noun normatly has the riparite structure i o b

r1d) ﬂm_nsfjdnﬁn_‘AZE:JQ.Q.._EV_
! | |
di ¢ m day’ Seace

Each noun stem belongs 10 ane of the five radwional declension classes or the
language. Class membership determines the vowe| inserted into the Theme slot.
as shown by the entries in (15).

_— p
The treatment of Fission below differs in some respects from that offered by Noyer and

makes use of ideas suggested 10 me by Alec Marantz and Benjamin Bruening.
s .
For more details on the Laun declension. sec Halle and Vaux 1997

Impoverishment and Fission

(R IS0 71V RN { lin env 1]+ _
o/ e | Jineny, [+ ___
e Jinenv [T+
uf = | Jinenv. [IVi+__
el e [inenv, IVl + _

The forms of the Fifth declension noun die:y ‘day’ are shown in {161

e Singuiar Plural
N di-c:-x di-g:-«
Ace di-¢c-m di-e:-s
G di-e:-1: di-e:-r-um
D di-e:-i: di-e:-bu-g
Abl di-¢: di-¢:-bu-s

{61510 be noticed that the s/ suffix figures in both the Singular and the
Plural and s distribution 1s highly irregular. Since. short of making lists (cf,
+101 above), there is no way of siating the environments in which the /s/ suffix
ligures. we tand the learners of Latiny are led 10 assume that /s/ must be the
default suffix. By contrast. the sulfix Jum/ figures only in the PIG. As shown
dircatly below. Jum/ is the expanent of the PIG in all declensions. and in the I 11,
V' declensions triggers in addition insertion of /t/. 4 fact 1o which we return

helow
HE urb-i-um “cines” IV fruct-u-um “fruns’ V' di-e:-r-um ‘days’

! port-ai-r-um “cates’ {1 hort-o:-r-um *gardens’

As shown in (16 in the Singular. we find /m/ in the SgAcc, /i/ in the
5¢D/G. and NULL in the SgAbl. These simple ohservations suggest the
Viacabulary entries in (18). where the Cases are complexes of the features in

Ty

N Acc G D Abl
Oblique - - - + +
Structural + + + + -
Superior + - - + +

" Because of our limited familiarity with the facts, it is at present not possible to motivate
properly the case features in (17). and these must be regarded as provisional. (-oblique] is
assigned 1o nominals that are arguments of the verb: [+oblique) is assigned to non-
argument nominals. {-superior] is assigned 1o nominals in governed positions in the
syntactic structure; [+superior) is assigned to nominals in non-governed positions.
[-structural] is assigned to nominals on non-structural. semantic grounds:; [+structural] is
assigned to nominals solely on the basis of their position in syntactic structure.
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(18 fum/ —  [+Ohl, +Struct, -Sup. +PI] PIG
it P [+Obl, +Struct. -Pl) SeG/D
fm/ e [-Obl, -PH] SeAc
NULL «~ - Se detfaul
/s/ = [ detandt

As noted above. the /s/ suffix appears in the Plural 1o a vanety of Cuases
that lack a common denonminator. This is reflected n (18). where /7 15 the
default exponent and as a result is inseried without having to match cven a
single feature. The /8/ is the phonological exponent also of vanous Singular
forms: ¢.g.. SgN horr-u-y “garden” urh-s “city” freci-u-s “frun” and SgG nrp-i-5,
fruci-u:-s. We have here another instance of the extension of the domain of the
default exponent, noted above 1n the discussion of the allomorphs of the En
copular verh (B). As in that case. we capture the extension of the Jomain of the
unmarked cxponent by positing the limpoverishment rule (19a). which deletes
the feature [-P1] from Nom morphemes of non-neuter nouns” The morpheme so
impovertshed can host only the defauht suflfix. since all ather entries 018y are

specified for [+P1] or [-P1]. This s ddlustrated in (19b).

(19 a. Impoverishment rule
[-PI] = O  nenv. {-Neut ILHHLIN.V] = {___ -Obl =Supi

h. [/ -Fem, -Neut: V] + [-Obl. +Struct. =Sup. -Plj —
[/dif; -Fem. -Neut: V| « [-Obl. +Struct. =Sup]

Sull to be accounted for 15 the /r/ exponent in the PIG and the /bur
exponent in the PID/AbBE What differentiates these two from the rest of the
endings in (161 1s that the PIG and PID/AbI endings are bipartite. The obvious
move 1o account for the bipartite structure of these morphemes 15 1o posit that
the PIG and PID/AB morphemes ol the V declension are subject to Fission. In
the PIG. Fission results in a second morpheme that has no features, since the
Vocabulary eatry for PIG in €18 matches all features of the Number-Case node.
The only Vocabulary 1tem that can be mserted in such a “lTeature-Jess”
morpheme is the default /s/. The /s/ that is thus inserted 1s then turned into 71/ by
the well-known “rhotacism™ rule {20V of the Latin phonology.

(20) Is/—=i/inenv. V ___V

In addition to the appearance of /r/ in di-e:-r-um. rule (20} is aiso responsible for
such alternations as rucs - ricrers countey ' corpies - corpor-es hady' and
many athers,

The PID/ABL form di-e:-bu-s also includes the defaull /s/ suffix. We
account for the appearance of -bu- by adding (21 to the Vocabulary entries (17)
r

'

As stated. rule (19a)-applics 10 non-neuter nouns in all but the | declension. {t can be
shown that the list of declension classes in (19Ya) applies is unnecessary: for details see
Halte and Vaux 1997

TN
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that compete for insertion in the Number-Case slot. and we mark these suffixes
as heing subject to Fission.

(211 /oul 3 [+Obl +Sup. +PlFinenv, HILIVO V] +

The PIDavAbl exponent of a class THL IV, V noun will then be derived as shown
in {22y
122+ [+Obl, +Sup, <2Struct>. +Pl] —
[/bu/; +Obl. +Sup. +PI] + [<Struct>] —
[/bu/; +Obl. +Sup. +PH] + [/s/. <£Struct>]

A comparison of the derivaton (221 with that of the PIGen in (19b) shows
that the hinear order of the insericd morphemes is not determined by the order of
inscrtion of Vocabulary items. The Latin facts may be accounted for by some
sumple assumptions about the admissible svilable structure. Other evidence
respectally that of the Alro-Asiatic languages discussed below as well as that of
Catalan tsee Harris 1997) and of Chukchi sce Hale and Halle in preparation)
suggests that factors 1n addition to svllabificaton must be at play, as well. |
leave this as a question for further study.

2 Fission_ in the Alro-Asiatic Languages

As discussed in detail in Nover 19920 Fission plays an important role in the
morphology of the Semitic Tanguages. as well as of many other Afro-Asiatic
fanguages.

I begin with a few clementary facts of Biblical Hebrew. In Hebrew, like
in many other Afro-Asiatic languages. there are two patterns of verbal
inflecuon: the so-called Perfect conjugation. which employs suffixation
exclusively, and the Imperfect conjugation. where both prefixation and
«uffixauon are emploved. This is dlusirated in (23). with forms of the verb /zrg/

1o throw'

230 a Perfect b. Imperfect
Singular Plural Singular Plural
/ 2a:raq-ti: zairag-nu; Te-zroq ni-zroq
2m zarag-ta: zErag-tem -2roq ti-zrEq-u:
2 za:rag-t zErag-ten ti-zrEq-i: ti-zrog-na:
im za:raq zairg-u: vi-zroq vi-zrEq-u:
If 7a:rq-a: 7airg-u: t-zrog ti-zrog-na:

Like in English. Tense and AGR arc fused in Hebrew into a single morpheme.
In the Perfect tense the fused Tense-AGR morpheme is subject to Vocabulary
inscrtion of the unmarked (non-Fission) kind. A list of the items competing for
insertion in the Tense-AGR slot of the Perfect is given in (24). The Person

features are those of (9) above.
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(24)  Jien/ = [+PSE. -Auth. +Fem, +PI
fleme — [+PSE. -Auth, +PI
n o [+PSE. -Auth. +Fem

tai e {+PSE. -Auth inenv. __ . +Perf}

/nu/ e [+Auth. +PI
il e f+Auth

fufl = [+PI

fal e [+Fem

Since the Hebrew Perfcect ts not subject to Fission, the first Vocabulary
tiem in (240 sausfying the Subset Condition {7V is inserted into a Perfect
morpheme. and no special account is 1aken of anyv unmaiched features. For
example. the 1SgFem mompheme has the feature composition [+PSE. «Auth,
+Fem. -PI}. This morpheme will host the item /ti:/ in (24). which will leave the
features [+PSE, +Fem. -Pl] unmatched. If Fission applied here these threc
features would be fissioned off inte a subsidiary morpheme. which would host
the item /a:’. generaung anincorrect output. Since the Perfect 1s not subrect o
Fission no subsidiary morpheme s yenerated. and the derivation endy—
commectlv—uwith the insertion of /u:/

The stwation s radically different in the Hebrew Tmpertedt. for here
Vocabulary msertion «s subject to Fission. The affixes of the Hebrew Imperiec
are in part prefixes. in part suffixes of the stem. | assume that this 1s an
rdiosyneratic properiy of a given niem which s reflecied directdy s
Vocabulary entry as shown in (231 Simce (231 includes an “elsewhere™ default
entry. Fission comes to an end after a single werauon,

125) hd e [+PSE. -Auth, +Fem. -Pl Suff
/nazl = [-Auth. +Fem. <Pl Swff
mi = [+Auth. +PI Pref
fui/ = [-Auth, +P) Suff menv. L lmpf]
fv/ s [.PSE. .Fem Pref
i = [+Auwh Pref
1 =+ lsewhere Pref

The examples in (26) iltustrate the tnsertion of these rtems into the
fissioned Imperfect morphemes.
(26 a. [-PSE. -Auth. -Fem. +P1] —
[-Auth, -Fem] + [Ju:/. -PSE. «P[] —
[7¥/:-Auth, -Fem] + [fu /. -PSE. +Plj yi-zrEq-u: 3PIMasc
b. [+PSE. -Auth, +Fem, -Pl} —»
[ )+ {/if; +PSE, -Auth, +Fem. -Pl] —
[A/: 1+ [ +PSE, -Auth, +Fem. -Pl] ti-zrEgei: 2S¢Fem
r
C. {+PSE. -Auth, -Fem. -Pl] =

[V: ] + [+PSE, -Auth, -Fem. -PI1} ti-zrog 2SpMasc
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d. [+PSE. «Auth. £Fem, +P!) -

{/n/: +Auth, +PI] + |+PSE, 2Fem] ni-zroq 1 PlFenmv/Mase
As explained above. Fission involves the generation of a subsidiary morpheme
1nio which are copied the features remaining unmatched in earljer steps. Thus. as
Hlustrated 1n (26a) with the morpheme of the 3PIMasc—i.e.. {-PSE, -Auth,
-Fem. +Pl]—the first item (0 be chosen from (25) is the suffix lu:/. Insertion of
this item copies the unmatched features [-Auth, -Fem) onto the subsidiary
morpheme. The prefix A/ 15 inserted into the subsidiary morpheme, and since in
view of the default entry 1n (25) only a single iteration of Fission is admitted
here. the denivation comes o an end

Consider next the 2SgFem morpheme in (26b). Since all four phi-features
of the Hebrew verb. figure in the first Vocabulary item /i/ in (25). no feature
remains 1o be copicd onto the subsidiary morpheme. The featureless morpheme
however can—and therefore must—host the default prefix /t/. thus vielding the
cofrect CC:.E_.

The 2SgMasc morpheme 1n (26¢) can host only the default iU/ prefix. As
shown in (26¢) this will generate a subsidiary morpheme containing all the
leatures of the original morpheme into which the default prefix can be inserted.
gencranng the plainly incorrect output /ii-ti-zrogq/. To prevent this from
happening 1 posit the language-spectfic prohibition 1271,

P

«27v Imperfect forms may include ontv one Prefix.
Prahibiion (27). which holds also in the other Afro-Asiatic languages
reviewed below. prevents the generation of prefix sequences in all other suffix-

fess fonms of the Imperfect paradigm. including the 1P1 form which is illustrated
tn 1 20d).

As Nover points out 11992, 105 the Imperfect conjugation is very
ancient 1t is attested in the carlicst records of Akkadian. which date from 2500
BC. h is morcover found in numerous other Afro-Asiatic languages and
therefore constitutes ane of the main bits of evidence for the existence of this
anguage family. Below I review some of this evidence in an attempt to show
that the machincry introduced ta this point readily handles the additional data.

(28 Egypuan Arabic Singular Plural
! ?a-kiib na-ktib
2m  u-kub ti-ktib-u
2 u-Kiib-i ti-ktib-u
Im  yi-kub vi-ktib-u
3 t-kiib yi-ktib-u

* Here and in other examples in this section. | have omitted the post-prefixal vowel, on
the assumpuion that it is inserted by phonological rules, which differ somewhat in the
different languages.
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['begin with the Egyptian Arabic paradigm in (28). As a comparison with
(23b) shows, there are two main differences between Egyptian and Hebrew,
First, Egyptian lacks the /na/ suffix in the Plural Feminine forms. Formally this
is captured by the simple expedient of not listing this 1tem in the Egvpuan
analog of (25). Second. in Egypuan the /+/ prefix is not {imited 1o 3Masc Torms,
but occurs also 1n 3PiFem forms. We expresy this formally by generalizing the
fv/ entry o all 3Person forms (cf. 22a). We prevent insertion ol /vin the
3SgFem by posiuny the Impoverishment rule (29b)."

(29) a. A e [+PSE. -Auth. +Fem. -PI) Suff
nl [+Auth, -Pi] Pref
il — [+Pl] Suff
e [-PSE] Pref
1 = [+Auth] Pref
oo clsewhere - Pref
b Delete {-PSE]inem (__ «Fem. -PIj

ICas worth noting thar ke Hebrew. Egvpoan Arabic s subreds 1o
condttion (272, In fact as will be seen below, the prohibition against muijuple
prefixes in the Imperfect iy common to all Afro- Astate fanguages.

The Imperfect conyugaton of Beja. a Northern Cushitie language spoken
in the Sudan and Northern Ethropiz. 1s given in (30,

(30 Bea fiw burn’ Singuiar Plurat
! a-hw ni-hw
2mn-hwea -l -na
27 t-lana
am Ti-liw-na
af u-lnw weng

Except for the speciai A/ sulfix mthe ISeMase the Bepa patadign s stuciaralhy
alb but wenucal with that ol Levpuan Arabie ilustrated 1n (283 This near
identity 15 also reflected in the Vocabulary items of the two languages (cf. 1311
and (29}) and the fact that the 1wo languages have the same Impoverishment
rule.

“In view of (29b) it may be asked whether the distribution of the 3Pers prefix 1n Hebrew
(see (23) above) should also be captured by means of an Impoverishment rule. This
would allow us 1o eliminate the speaification {-Fem) in the Vocabulary cntey for /2dm
€25}, This saving would. however. be counterbalanced by the cost of the Ippovenshment
fule “Delete [-PSE] in env. [___ +Fem}.” where two features must be specified. While in
the synchronic grammar of Hebrew. there would (hus be no motivauan for
Impovenshment, the Impoverishment rule is likelv 1o have been part ol the language at
an carlicr stape.
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1A a Al e [+PSE.-Auth. +Fem. -Pl]  Suff
oy & [+PSE. -Auth. -Pl] Suff
i/ & [+Auth, +P1) Pref
fmal «  |+P] Suff
v/« |-PSEj} Pref
/e [+Auth] Pref
IV e clsewhere . Pref

h. Delete {-PSE] inenv. {___ +Fem, -P||

The Imperfect paradigm of MeHri. a language spoken by small
ropulations in Yemen and Oman. is shown in 132). where the /i/ in angled
brackets indicates that it appears only in some forms.

A2 MeHn Singular Dual Plural
rkz “stringhien” / a-ruzkaz a-rakz-o: na-ruzksz
2mo ta-rukaz ta-rakz-o: 13-rakz-am
2t ta-re:kaz<-i>  ta-rakz-o: ta-rakz-an
Jmo va-rukaz va-rakz-o: va-rakz-am
R ta-rukaz ta-rakz-o: ta-rakz-an

Since MeHrr distinguishes three numbers, the [=Plural] feature is supplemented
aere by the Teature [£Singular|. ax shown n (331,
ERN Sy Du Pl

Singular - - .

Plural - - -

The Vocabulary tems of the Imperfect paradigm in MeHri are shown in
31 where a rule of the phonology is assumed to replace word initial /af by /a/.

AL s [+PSE -Auth. +Sg. -Fem]inenv. NYZ Suff
e [+Auth. +P1] Pref
o e [-Sg. -Pl] Suff
fan/ e [+Pl. +Fem} Suff
vl e [-PSE. -F) Pref
oo [+Auth] Pref
lam/ [+Pl) Suff
" = cisewhere Pref

The similarities between (34) and the lists of the other languages presented
abave is readily apparent. Like Hebrew. MeHri has no Impoverishment rule for
3Pers affixes. { have illustrated in (35) the derivation of the three 1Pers forms of

McHri.

135 a [+PSE. +Auth. -Sg, +Pl, £Fem] —
[/n/; +Auth. +P1]) + [+PSE. -Sg, 2Fem] na-ruzkaz 1Pl
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b [+PSE. +Auth, +Sg. -PlL £Femj —
[fa/; +Auth] + [+PSE. +Sg, -Pl. £Fem} a-ruckaz ISy

: |+PSE. +Auth. -Sg. -Pl. #Fem] —
{+PSE. +Auth. 2Fem] + {/o/; -Sg, -Pl] —
[fa/: +Aulh] + [/o:/: -Sg. -P1] + [+PSE. £Fem] a-rakz-o: [Du

The 1Pl morpheme 1n t33ab s host o the prefix /n/. which matches the features
[+Auth. +PI}. The subsidiary morpheime containg the features [+PSE, -Se.
+Fem] into which none of the stems in (34) can be inserted: (270 blocks tnseriion

of V.

j_qcn:,.p:c:i_za_mm:::v:n::.._,:;mz_z:::n.,.::__h:.j_c
morpheme hosts only the NULL prefix, and (271 prevents the insertion of the
default “elsewhere™ prelin n the subsidiary morpheme.

The denvation of the 1Du in (35¢) begins with the insertion of the [-Sg.
-P1] suffix fo:/ and the Nssioning off into the subsidiary morpheme of the
features [<PSE. +Auth, =zFem]. This morpheme can host the [-Auth] prenhx
which is inserted next and which blocks msertion of the elsewhere prefix /v

| have iHustrated 1n (36a) onc of the three prefixal paradigms of Classical
Arabic. [ have chosen the Jussive here since it is the simplest of the three and
reveals most readily similaniies to the other paradigms discussed above. The
Vocabulary eninies for Classical Arabic and its Impoverishment rule are grvenan

(36b).

(36y a Classical Arabi Stngitlar Dual Plicral
/ T-aktub n-aktub n-akuh
2m 1-aktub t-aktub-aa (-aktub-uu
2 t-aktuh-ii t-aktub-aa (-aktub-na
Aot veakiub v-aktub-aa veaktub-uu
B t-aktub t-aktub-aa veakiub-na

b. il e [+PSE. -Auth. +5g. -Fem]  Suff

e [+Auth, -Sg] Pref
lw e {-Se Suff
na/ [-Sg. +Fem] Suff
/vi - [-PSE} Pref
e e [+Authj Pref
o/ e[Sy Suff
1 e clsewhere Pref

C. Delete [-PSE]in env. [___. +Fem. -Sg}

This concludes our survey of the Imperfect conjugation in the Afro-
Asiatic languages. A comparison of the Vocabulary entries for the [live
languages reveals striking similarities. All five languages arc subject to the
prohibition (27) against multiple prefixes. In all five languages there arc four

.
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Vacahulary items competing for insertion in the prefix position. These are /n/
IP1. £2/ (or its direct phonetic reflex) 1Sg: /V the default prefix, and /y/, which is
the only exponent that represents somewhat differing grammatical feature
complexes in the different languages: In Classical Arabic. Beja and Egyptian
Arabic the /y/ prefix is the exponent of the 3Pers, with certain exceptions that
are formally expressed by an Impoverishment rule, whereas in Hebrew and
MecHri fy/ ts the exponent of 3PersMasc and there is no Impoverishment.

The similarities in the suffixes arc only slightly less striking. All five
languages have the /i/ suffix in the 25gFem: thev also sharc the fact that there is
no suffix in the 1P but in all other Plural forms there is a suffix. There is also
no suffix in the 1Sg and the 3Sg. but languages differ with regard to suffixation
in the 2SgMasc.

Most important from the theoretical perspective of this paper is the
important role that Fission plays in the Imperfect conjugation of all the
languages surveyved here. The fact that the same principles govern the data of
languages widely separated both in time and space must be counted as strong
evidence {or the reahity of these principles.

6 Walbiri

A different test for the principles of Distributed Morphology is pravided by the
Australian language Walbin, which has become relatively well-known as a
resuli of the exiensive investigations of K. Hale. The information that is basic to
this discussion is that in Hale 1973 1t has been supplemented with data and
suggestions provided by Hale (p.c.). Hale's 1973 paper is remarkable not only
for ns data. but also for its theoretical prescience: Hale's treatment of the data
anucipates in many ways the thearetical positions of Distributed Morphology.

The Walbiri verb has a bipartite structure consisting of an auxiliary and a
main verb. The main verb is composed of a stem followed by a Tense-Aspect
suffix. According to Hale, the auxiliary. which is the topic of main interest here,
is “enclitic to the first nonauxiliary constituent of the sentence. The auxiliary is
unstressed and, particularly, where the base is monosyllabic or empty, it forms a
prosodic unit with the preceding word.” Hale notes that “[t}his refers not only to
the behavier... with respect to stress and intonation... but also to the
phenomenon of vowel assimilation” (p. 313). He observes that where the base of
the auxitiary is disyllabic or longer. it may optionally appear in sentence-initial
position. He concludes therelore that “the auxiliary is basically initial in Walbiri
and that it 1s moved into sccond position by... rule™ (p. 312). Except for this
restriction on the positioning of the auxiliary, word order in Walbiri is
essentially free. The auxiliary is composed of a Tense morpheme followed by
one or more AGR morphemes. The Vocabulary items competing for insertion in
the Tense morpheme of the auxiliary are given in (37) (cf. p. 310).
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kap e Future

ka — Present
Ipa — Past
NULL < clsewhere

As shown in (381, the pronotinal system ol Walbirn 1x based on the same
as those of more familiar languages. The bin svstem differs
in that 1t makes full use ol ity two features o
the fourth person refers 1o o

two leatures
from that illustrated m (9 ahove,
define four distinct persons. A noted in seetion 2.
<et of individuals that includes both the author of the speech event and one or
“1 and hefthey . but not you.™ Hale rerms these “1Pers

more neRparicipants: ...
call them here simply 4Pers.

Exclusive” pronouns: | sha

(28)

Participant in Specch Event (PSE)
Author

The Walbin verb eapresses three grammatl I numbers, singuiar. Jual
and plural. The feature composiion of the three numbers 1 denticai sath that
given 1n (33 for the Alre-Astate Janguages. As there ars touf pronuminal
bers, we would cxpect Walhirr te frve 12 personal
mdividual can b

categaries and three num
pronouns. However, as remarked 0 section Zosnge no syl
both Author of a Speech Eventand J Nonpartiapant, i Singular dP¢rs pronsun

designates a logmeal impassiliny There are. therelore. only 11 distinge

pranouns 10 Walhir

Ax noted above. i addion o Tense morpheme the auntlian inciudes
one or more AGR morphemes In normal intransitive clauses there s only o
single AGR morpheme. rellectng the features of the subrect Intransiteee
sentences the auxiliary normally has two Agr morphemes: ong for 1he subjet
and one for the object. Finally, 1n certain transtive sentences with a henefactive.
such as ~I'm looking for a boomerang for vou” (Hale 1W73p i3
auxiliary includes three AGR marphemes. The sructure of the auxiliry i

i 30, where elements enclosed i mgled brackets are aptional

(3N Aux
—
T AgrS <AerO> <Aurf3>

In a sentence each AGR slot is composed of differcat combinations of the
features |PSE. Auth, Sg, PI}. As alrcady noted there are 11 such combinations
The crucial fact for an understanding of the distribution of the different AGR
exponents is that in Walbiri Agr morphemes are subject 1o Fisston: i.c. 10 the
mandatory generation of a subsidiary morpheme. onto ahich features
unmaiched in the first step of Vocabulary Insertion are copieds The Vocabulary
iicins competing for inseriion in the AprS morpheme are given in (40). (CI
Hale. p. 315. N. L represent retrollex consonants.)
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iy Lipa & {-PSE. +Auth, -Sg. +Pl 4Pi
L ) [-PSE. +Auth. -S¢ 4Du
Lijara <3 J+Auth. -Sg. -P1| 1Du
nku = [+PSE. -Auth. +Pl] 2p!
npa 3 {+PSE. -Auth} 2Sg/Du
pala “ {-Sg.-Pl} Du
Na — [+Auth] [Pers
fu (= {-Sel P!
NULL (. elsewhere

Each of the |1 combinations ol Person and Number features can appear
in the AgrS slot of an auxibary. The derivation of a few AgrS strings is

ustrated in (401

41y o [+PSE. -Auth. -Sg. +Pl} —
[/aku/: +PSE. - Auth. =Pl +| /w2 -Sg) [nku-lu] 2P!

b {+PSE. -Auth. -S¢.

i/pa/; +PSE. -Auth] + {fpala/: -Sg. Pl [n<pa>-pala] 2Du

¢ i+PSE. ~Auth. -S¢. -PH -
|Lagar: ~Auth, -Sg. -PH ~[NULL: +PSE} {Ligara] [Du
& 1-PSE.-Auth. =S¢, Pl =

{NULL. -PSE. Auth. =S¢ -PH = [NULL: | [ ] 3¢

Like in the Hebrow cxamples in (23 and in those of McHriin (32), it can be
ceen 1n 141 that features rematning unmatched 1n the initial insertion are
transierred to the subsidiary morpheme. into which other items are inserted. The
man difference between Waltin and the Afro-Asiatic languages is that the
Vocabulary items of Walhiri are not affixes of the verb stem.

In (4130 the insertion of the 2P exponent /nku/ matches all but the [-S¢g)
reature. This Teature s theretore transferred to the subsidiary morpheme. into
which the stem /luf is inserted. In (41b) ihe features in the terminal are similarly
<plit 1nto twa parts, each of which finds its own eatry in the list (40). A rule of
the phonology deletes the parenthesized <pa> before a following pa. In (41cy
the unmatched feature is |+PSE]. Since the default item in (40) is NULL, the
output is [Litara). In (H1d) the default NULL is inserted in both steps of the

derivaiion.

In Walbiri transitive sentences the AsarS clitic is normaily followed by an
AgrQ clitic. The list of Vocabulary items to be inserted in the AgrO morpheme

is given in (42).
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yaranku ¢ [+PSE, +Auth, -Sg. -P1] /Du
naligki « [+Auth, -Sg. -Pl] 40u
palanu & [-PSE, -Sg, -Pl] JDu
njara & [+PSE, -Auth. +Pl} 2Pt
nanpa «  [+PSE, -Sg) 1P
nalpa & [+Auth, -Sg] 4Pl
fjana & [-PSE. -sg] JPl
nku &  [+PSE. -Auth] 25¢/Du
pala = [-Sg. -Pl] Du
tju & [+Auth} /5y
fu > [+P1) Pl
NULL “ [ 1 elsewhere

Like that of the AgrS morpheme. Vocabulary Insertion of AgrO
morphemes is subject to Fission. Because the list of items tor the AgrO is larger

than that for AurS. there are fewer instances where two non-NULL morphemes
will appear in output forms. In fact. the only AgrO where Fisston s completely
transparent is that shown an (43a). 1 have yivenan (43h1 an actual sentence with

this AgrO.
r43) [<PSE.-Auth.-Sy.-Pl] — [/gkur. -PSE.-Auth] - [/pala/: -Se.-PlY

kKa-Na-NULL-nku-paa npa-np

b. nayulu-Lu
\ee-nonpast

I-Erg Pres-IPers-Se-2Pers-Du

1Isce vou two

As shown n 1440, when the dual marker s that of the AerS. i appears to
the deft ol the AgrO muarker Ajany. As noted above. the parenthesized string pa

15 deleted belore pa.

WAWITL-PNY nja-nji

:4) njum-pala-Lu ka-ntpar-pala-jana
kangaroo-paue  see-nonPast

0
2-Du-Erg Pres-2-Du-3P)
“You two see the several Kanparoos,”

Thes straightforward behavior 1s, however, obscured o number of
instances. Hale vhserves that “whenever a subject clitic which is analvzable into
a person marker followed by one ol the number markees.. precedes one of the
object chine /yu/ “17 or /mku/ vou' the number marker Tottows rather than
arecedes the object clitic™ (p. 328). This is illustrated in (431, where the Subject
Plural exponent /lu/ appears not next to the subject marker. hut s metathesized

1o the right of the vbject marker.

45) njurula-Lu  ka-nku-tju-lu  patju  nja-nji
2PL-Erg Pres-2-1-P| ISg see-nonPast
“You (pl} see me.’ ﬂ.

ollowing Hale. we account for this fict with the help of a rule of Mctathesis,

vhich permultes the Number morpheme with a following /tju/ *I" or /nku/ ‘you'.

t1s 1o be noted that the: Metathesis rule must be vrdered alter Vocabulary
L4

s
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insertion. Metathesis differs in this respect from the Impoverishment rules
above. all of which must apply before Vocabulary insertion.

o >m Hale _..namla (p. 328), the Zo,.S:,oumm rule provides important
justification for Fission, for without prior fissioning there would be no Number

morpheme 1o be moved by the Metathesis rule.

This example is of special importance because it provides motivation for
Fission as a special device available to the morphology. Since the theory allows
us to add items to the Vocabulary. the different cases in which Fission has been
tnvoked have an alternative account. E.g., instead of analyzing the Latin PIG
morpheme in die:-r-unt as an instance of fission. as was done in section 4 above,
it is possible to add to the list in (18) the following item:

(46)  /rum/ e [+Obl. +Struct. -Sup. +Pl] inenv. [ 1L V] + __

A rcason needs to be given why recourse to Fission is to be preferred to
the addition of item (46). Our first answer is basically to reiterate Noyer’s
observation that in the cases where Fission is invoked. the morpheme to be
added 15 invanably composed of sequences of existing Vocabulary items. The
addinion of a new tem would therefore faii to 1ake explicit account of the fact
that the new rtem literally contains items alrcady in the list, Implicit in this
answer 35 the further proposition that language acquisition in humans is
constrained ~o as tw foree the learner 1o utilize maximally already existing
Vaocabulary 1tems and therefore always choose Fission over the addition of a
new Vocabulary wem. One might think of this as a generalization of the
mpunction tHH to mimimize the featres in the Vocabulary,

The Walhiri evidence 1ells us that this is the right move. for in example
450 the addiion ol another Vacabulary item over recourse to Fission would
have led to the wrong result. Specificaily. by climinating Fission and adding to

the AgrS rtems 10 (42) the item
nkulu & [+PSE. -Auth, -Sg. -Pl]

we would make it impossible 1o account for the facts in (45) because in the
absence of a morpheme /lu/ the Metathesis rule would have nothing to move.
There are other facts in Walbiri. in addition to Metathesis. that argue in favor of

the samwe conclusion,

Hale writes: "It is not the case that clitic sequences correspond exactly to
the possible ce-occurrences of subject and object.noun phrases. Thus, while it is
possible of course 1o have a dual subject and dual object in a given sentence, it is
not possible. in the auxiliary. to have subject and object clitics which are both of
dual form..." (p. 329) [n the Eastern Walbiri dialect this is the result of the
Impoverishment rule (47), which deletes the feature [-Pl] in auxiliaries with
multiple Agr morphemes wherever both morphemes are [-Sg].
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(47)  Delete |-PH inenv. T

(. -S¢l

L—

Before conuinuing with the discussion. 1t 18 necessary to introduce an
important result of the functuomng of Impoverishment rules. Tt may have been
noticed that the Impoverishment rules discussed to this point alfected unmarked
features. Whenever unmarked features are deleted these features are removed
from the morpheme. Research of the fast few vears—see especiably Nover
1996—has established that this s not the case when o marked feature 18 deleted
When o marked teature 18 deleted by Impoverishment.
removed. but rather replaced by s unmarked counterpart

The impovenshment rule (474 v o case in pomnt To express the
the Dual 1s marked with respect 1o the Plural. we assume that the Teure

Warlbin Impover
i-P1]

on ot tixe tvo AGR nodes swhen they are not

1483 1 have shown the denv
subject 1o the Impovenishment rule

S {-PSE. <Auth. -Sg. -PI] —
Playara/. +Auth, Sy - PH + [NULL. -PSE]

h {=PSE.-Auth-Su Pl — [/nku/. + PSE-Auth] = jrpalaf, -Sy =PI
When the two marphemes appear under o single AGR node they are subpect o
the Tmpovernrshmeni rule (471 The effects of (471 are shown in (49, and

Vocabulary Inscrtion into the modified morphemes is aiven an 149hy,

R T BNT [+PSE s Auth, -Se, #PH O [-PSE -Auth, -Sg. +P1)

b [+PSE.«Auth.-Sg. ~ [/NwW +Auth] + {1/ =PSE-Se .+

SPlj+ [-Sel

T_,m_......./::rm.,..._,__!._::.,_:S+vmm1>:.
It is 10 be noted that the phonetic exponent /Iu/ represents [-Sg] n the
AgrS morpheme list (40). but [+PI] in the AgrQ list (42). This difference 15
crucial i generating the correct output in 1491, That (4Yh) R?Qn_wﬁ.m the correct
output s shown by the auxiliary in the sentence (50) cited by Hale {p. 330,
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150 nayara-Lu  ka-Nu-lu-njara  njumpala nja-nji
we.Du-Erg  Pres-1-PI1-2P1 vou.Du sce-nonpast
‘We two sec vou two.”

The underlying AGR string

Pres + [+PSE. +Auth. -Sg. -PI} + [+PSE. -Auth. -Sg. -Pl]
s mmpoverished by rule (47110 vield

Pres + [+PSE. ~Auth. -Sy¢. «Pl] + {+PSE. - Auth. -Sg. +PI)

The tiems in (48) compete for insertion in the first of the 1wo pronominal clitic
stows. and those 1n (30) are inserted in the second slot:

[/ka/s Pres| = [INo/: «Auth] + [u/: «PSE. -Sg. +Pl] +
I/niara/: +PSE. -Auvth, +P1) = [NULL: .Sg)

o

Addimonal examples of interest are discussed by Hale 1973 and will amply

reward careful study by anvane interested in morphology.

7 Concludine Remarks

The theory of Distributed Morphology on which the preceding discussion was
bused views Marphology as a separate module of the grammar on a par with
Svatax and Phonology. In all three modules the structure of sentences and words
i» represented by the famitiar nested trees: The terminal nodes of the trees—i.e..
the morphemes—are made up of complexes of features. both phonological and
non-phonological. The Syntax module is concerned exclusively with the non-
rhonological features of morphemes. In the Phonology. primary attention is
focused on phonological features. and non-phonelogical features play onlv a
subsidiary role. Both kinds of feature are central in the Morphology. whose main
functron is 10 serve as a bridge between Syntax and Phonology. The heart of the
Morphology 1s the Vocabulary. which is a list composed of the phonological
cxponents to be inseried into terminal morphemes of the tree. Insertion is subject
16 the subset convention (7). As stated in (7). when several Vocabulary items
satisfy the conditions on insertion for a given morpheme, preference is given to
the more marked. more restricted item over items that are less marked.

In addition 10 supplving phonological ¢xponents to morphemes, the
Morphology may also modify the structure of the trees and change the feature
complexes in the terminal morphemes. Impoverishment deletes features in
morphemes and as a result extends the domain of the morphemes into which a
default (or less marked) exponents may be inserted. The fact that well-known
mstances of syacreusm are of this Kind constitutes empirical support for
Impoverishment.

Changes in the tree structures are implemented hy Fusion. on the one
hand. and hy Fission. on the other. Fusion, as noted above. accounts for the fact
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that in the English verb a single exponent expresses both the Tensc and Agr
(English differs in thus respect fram German and Russtan and many
s. where Tense and Agr are separate suffixes.) The deviee of
cial way discussed at length

features.

other language
Fission splits certain marked morphemes in the spe

above. Like Impoverishment, Fission cxtends the domain of the exponent of the
less marked Vocabulary items at the expense of the more marked items.

Much atiention was focused on the conventions that govern Vacabulan
insertion in morphemes specially marked as undergoing Fission. As illustrated
above. a morpheme subject to Fission. in addition to berng subject to normal
insertion. generales a subsidiary morpheme into which arc copicd the features
not matched for inseruion in the first step. An exponentis then tnserted 1nto the
subsidiary morpheme in the normal manner. As noted. a puzzling aspect of the
process is that the linear order of the two affixes inseried into a morpheme
subject 1o Fission is not fixed. but rather varies in accordance with principles
that are not understood at ths nme. For addinonal facts and discussion beanng
on these question, see Harmis 1997 and Hate and Halle tn preparation

Last but not least. as itlustrated by many examples discussed above, tor
Vocabulary insertion to vicld the correct outpul the changes resuling from the
application of Impoverishment. Fuston and Fission must be in place. 1c
ordered before insertion. This is an instance of fate msertion. ene ol the mosi
striking features of Distributed Morphology.
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