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In Prunet, Béland, and Idrissi 2000, we presented evidence from an
aphasic subject that argued for the morphemic status of Arabic conson-
antal roots. We predicted that inaudible glides in weak roots should
resurface in metathesis and template selection errors, but at the time
the relevant data were unattested. Here, we present such data, obtained
from a new series of experiments with the same aphasic subject. Arabic
hypocoristic formation offers another case of glide resurfacing. Both
sources of data confirm that Arabic consonantal roots are abstract
morphemic units rather than surface phonetic units.
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1 Glide Resurfacing in Aphasic Errors

The morphemic status of the consonantal root in Semitic is of special interest to morphologists
because it provides a test for competing theories of word formation, most current versions of
which reflect Hockett’s (1954) distinction between morpheme-based item-and-arrangement and
word-based item-and-process and word-and-paradigm models. Morpheme-based models, such as
Halle’s (1973), operate in an input-to-output fashion by appealing solely or partly to affixation
processes. By contrast, word-based models function in an output-to-output fashion and posit
morphological rules turning words into other words (e.g., Aronoff 1976, S. R. Anderson 1992)
or redundancy rules (e.g., Jackendoff 1975) and functions (e.g., Stump 2001, Blevins 2003)
relating fully formed words to one another.

Morpheme-based analyses of Semitic recognizing the consonantal root have represented the
majority position in Western linguistics for most of the last two centuries. Word-based analyses
of Semitic, on the other hand, deny the existence of the consonantal root, often seeing it as
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nothing more than a convenient way to list words in dictionaries. Researchers espousing this view
include—in addition to most traditional Arabic grammarians (see Troupeau 1984:241)—Mahadin
(1982), Heath (1987), Schramm (1991), Bat-El (1994), McOmber (1995), Ratcliffe (1997, 2003),
Benmamoun (1999), Ussishkin (1999), and Rubio (2005). Bohas (2006) also argues against con-
sonantal roots, but on the grounds that consonantal morphemes more abstract than the
root—namely, biconsonantal morphemes he calls etrymons—form the core of Semitic words.
Recent discussions of morphological and psycholinguistic research on the Semitic root can be
found in, for example, Idrissi 2001, Gafos 2003, Arad 2005, Prunet 2006, and several of the
contributions to Lowenstamm 2003, Shimron 2003, and Larcher and Cassuto 2007.

In Prunet, Béland, and Idrissi 2000 (henceforth PBI 2000), we presented psycholinguistic
evidence for the morphemic status of the consonantal root in Arabic. ZT, an Arabic-French
bilingual deep dyslexic, produced errors metathesizing root consonants to the exclusion of vowels
as well as affixal or epenthetic consonants (e.g., Zis-t-iftaaf ‘begging (n.)’ — error Zis-t-iftaaf
nonword, where only the root test \f tfis affected). ZT produced such errors 25 times more often
in Arabic than in French, an empirical result that we interpreted as favoring a representation of
word structure in which the root consonants of Arabic stand on a separate autosegmental tier, as
in McCarthy 1981.

In PBI 2000:615, fn. 10, we point out that analyzing consonant metathesis as an opera-
tion on the root tier leads one to expect both the metathesis of audible glides—as in attested
(Nawh-at/ —) lawh-a ‘painting” — error walh-a in PBI 2000:614—and the resurfacing of silent
glides—as in the hitherto unattested (/mawat-a/ —) maat ‘he died’ — error 2awmaat nonword
(built on the template of 2amwaat ‘the dead ones’). Yet errors on silent glides happened to be
absent from ZT’s production in our previous experiments. Expanding on the results in Idrissi,
Prunet, and Béland 2002, the present article fills this empirical gap and shows, on the basis of
new data, that ZT does metathesize silent glides. Cases of glide resurfacing induced by metathesis
will be presented in section 3.1.!

Template selection errors, such as waasif’ ‘wide’ — error wasii§ nonword, where the root is
mapped onto a different template, also form a subset of ZT s morphological errors. Like metathesis
errors, template selection errors may be interpreted as evidence for the autosegmental representa-
tion of Arabic word structure and the morphemic status of the root, as Idrissi and Kehayia (2004)
argue. If ZT’s errors access and operate on abstract roots, one should also expect instances of
glide resurfacing induced by template misselection, as in hitherto unattested (/mawat-a/ —) maat
‘he died” — error mawt ‘death’ or (/sayar-a/ —) saar ‘he walked, adjusted’ — error m-usaayir

''We use the term resurfacing to refer to situations where a sound that is underlyingly present but phonetically
silent in a target word appears phonetically in an error. In the remainder of this article, we also use the following analytic
conventions. (a) For the sake of explicitness, we sometimes indicate between forward slashes the underlying representation
of the surface form we quote. (b) The arrow after the underlying representation indicates the direction of the derivation.
(c) The feminine singular nominal suffix -af is notated /at/ in the underlying representation (e.g., /lawh-at/ ‘painting’),
[a] (its pausal allomorph) in the phonetic representation (e.g., [lawha]), and (t) in the graphemic representation (e.g.,
(Iwh-t). (d) Hyphens are always added to indicate morpheme boundaries. (e) The third person masculine subject suffixes
-a and -u (as in katab-a ‘he wrote’ and y-aktub-u ‘he writes’) are usually deleted before a pause (see Hoberman 1995:
161, Kaye 2007:208); we note these suffixes only in the phonetic representations of those errors where ZT actually
pronounced them.
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‘adjusting’. Cases of glide resurfacing induced by template misselection will be documented in
section 3.2.

Adding to the aforementioned empirical gap in ZT’s metathesis errors, Davis and Zawaydeh
(2001) note the comparable absence of glide resurfacing in Arabic hypocoristics and argue for a
new concept of output root that combines properties of both the traditional lexical roots and
surface stems. In section 5, we examine the lexical and morphological properties of proper names
and the alleged lack of glide resurfacing in hypocoristics. We then conclude that output roots are
unnecessary.

This article is organized as follows. In sections 2 and 3, we present ZT’s errors obtained in
the new experiments. In section 4, we examine alternative explanations of these errors that are
not based on the consonantal root. In section 5, we evaluate the output-root alternative proposed
by Davis and Zawaydeh (2001) on the basis of hypocoristics. In section 6, we draw the conclusions
of our study.

2 Testing Weak Roots in Aphasic Errors

To test the behavior of silent glides in Arabic aphasic errors, we designed a stimulus set that
included a significant number of words based on weak roots (in Arabic grammatical terminology,
Pal-Zuduur 2al-muftall-a). A ‘‘weak’’ root includes a glide in the first position of the root (Arabic
Pal-Zuduur ?al-mi6aal, or ‘‘assimilated’’ roots; e.g., \Vwzd in wazad ‘he found’), in the second
position (Arabic 2al-Zuduur Pal-Zawfaa?, or ‘‘hollow’’ roots; e.g., \mwt in maat ‘he died’), or
in the third position (Arabic 2al-Zuduur ?al-naaqgisa, or ‘‘defective’’ roots; e.g., \/kfy in kafaa ‘it
sufficed’); see Chekayri 2001 and Chekayri and Scheer 2004. Morphological opacity is introduced
by the absence of this glide from some of the surface word forms based on this root (e.g., Nmwt
in maat ‘he died’, mawt ‘death’, y-amuut ‘he dies’, m-umiit ‘causing death’, and miif-a ‘manner
of death’) or by its alternating with the other glide (e.g., mayyit ‘dead’, mayt-a ‘corpse’). By
contrast, a ‘‘strong’’ root includes only nonglides (e.g., \dxl in daxal ‘he entered’, duxuul ‘enter-
ing’, m-adxal ‘entrance’, and y-adxul ‘he enters’).

We first tested ZT in 1997, obtaining the results published in PBI 2000, and again in 2001
for the purposes of this article. In the present experiment, a total of 551 word stimuli were
presented to ZT in a reading-aloud test. His responses were recorded online and immediately
transcribed.? We opted for the reading task because it had earlier produced a higher rate of
metathesis errors than had the repetition, writing-to-dictation, and picture-naming tasks (PBI 2000:
612). A total of 325 stimuli in the new experiment had an underlying glide that was inaudible in
the PR (e.g., maat ‘he died’). The remaining 226 stimuli contained strong roots and displayed
no discrepancy between the UR and PR of the root (e.g., daxal ‘he entered’). There were no
stimuli based on weak roots displaying audible glides—such as waasif ‘wide’ and lawha ‘paint-

2 Our description uses the following abbreviations: dial.: dialectal form, intended to represent mainly ZT’s Lebanese
Arabic output forms; G: glide; LA: Lebanese Arabic; MSA: Modern Standard Arabic; PR: phonetic representation; UR:
underlying representation; caus.: causative; f.: feminine; imp.: imperative; /it.: literally; m.: masculine; n.: noun; pl.: plural;
sb.: somebody; sth.: something. As for graphemic transcriptions, we use (?) for the Arabic letter aleph to stand for the
sounds [?] and [aa], (w) for the letter waaw to stand for [w] and [uu], and (y) for the letter yaa? to stand for [y] and [ii].
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ing’—because we know that these stimuli were treated by ZT no differently than stimuli based
on strong roots (PBI 2000). Indeed, an audible glide may be metathesized in a metathesis error,
as in lawh-a ‘painting’ — error walh-a, mentioned above, or lost in a template selection error,
as in mawt ‘death’ — error maat ‘he died’. We included strong roots in the stimuli in order to
be able to determine whether the weak or strong nature of the root influenced ZT’s rate of
metathesis errors and to compare the pattern and distribution of metatheses obtained in the new
experiment with those presented in PBI 2000, as ZT’s errors could have changed owing to the
natural evolution of his language deficit.

Results show that ZT’s new errors display the same typology as did his earlier errors (PBI
2000:611, Béland and Mimouni 2001:120, Idrissi and Kehayia 2004:189). That is, he produced
visual/phonological errors such as (fasyl-t) fasiil-a ‘species’ — error (fadyl-t) fadiil-a ‘virtue’,
where the graphemes between angle brackets stand in one-to-one correspondence with those of
Arabic spelling. (Note that the Arabic letters for (s) and (d) have the same shape except that the
latter has a superscripted dot, which must have led to ZT’s seeing fadiil-a instead of fasiil-a in
this error.) ZT also produced semantic errors (e.g., faduw ‘enemy’ — error harb ‘war’), visual-
then-semantic errors (e.g., (hrwb) huruub ‘running away’ — error Zays ‘army’, via (hrwb) huruub
‘wars’), purely phonological errors (e.g., nazm-a ‘star’ — error mizmiz nonword), and morphologi-
cal errors (e.g., 2adaaf$ ‘he broadcast’ — error m-udiif ‘radio announcer’).?

The new corpus also contains a number of metatheses in strong roots, similar to those
discussed in PBI 2000. Some examples are given in (1). Some of these errors also involve template
misselections.*

(1) Errors showing metatheses of consonants in strong roots

Target UR Target Output

baras baras ‘vitiligo’ — basar ‘sight’
fukaah-at fukaah-a ‘humor’ — kafaah-a nonword
luyz luyz ‘riddle’ — yiliz (dial.) nonword
fusb fusb ‘grass’ — Subf nonword

ZT also produced a number of metathesis errors switching the nonglide consonants of weak
roots. In (2b), the underlying glide of the output is silent, but we assume its presence in order to
account for the length of the vowel, in line with standard analyses of Arabic phonology, to be
discussed in section 4.1.

3 By visual error, we mean any error that shares more than half of the graphemes with the target (in the same order).
So, although the Arabic grapheme for /h/ does not look like that for /h/, the word Auruub ‘running away’ triggers the
graphemically close huruub ‘wars’ because the two words share all their letters except the first one. The latter word then
triggers semantically related Zays ‘army’, in a way typical of deep dyslexia’s frequent semantic errors.

4 As was the case in the first corpus, ZT did not err over affixal or epenthetic consonants. The new corpus contains
only two errors that could possibly be construed as involving an affix: m-udiir ‘director’ — error marad ‘he is recalcitrant,
rebellious’, and m-um-t-aaz ‘excellent’” — error ziit ‘oil’ (dial.). The prefix m- in the first error and the infix -#- in the
second error seem to be incorporated into the roots of the errors, but only in the second case is the affix affected by
metathesis. We assume that inflectional affixes, such as third person singular -a and -u on verbs, are not part of the
template. The URs that we provide for target words are meant to express a linearized representation of word structure.
Within a morpheme-based model, a more accurate representation would represent each morpheme on its own autosegmen-
tal tier.
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(2) Errors showing metatheses of nonglide consonants in weak roots

Target UR Target Output

a. m-uryih m-uriih ‘comfortable’ — hayr ‘fenced-in garden’
numuw numuw ‘growth’ — munuw nonword

b. gqawam-at gaam-a ‘stature’ — maaq-a nonword
y-adwub-u y-aduub ‘it melts’ — buuda nonword
adwar-a ?adaar ‘he turned’ — ?araad ‘he wanted’
y-afyid-u y-afiid ‘it overflows’ — daaf ‘he stayed as a guest’

As mentioned earlier, metathesis errors involving audible/overt glide consonants were at-
tested in the first corpus (PBI 2000:613-614): ta-waqquf ‘stopping’ — error ta-qawwuf nonword
and laymuun ‘lemon’ — error malyuun ‘million’. Errors involving both metathesis of an overt
glide and template misselection were not attested in that corpus. This was accidental since these
would be normal metathesis errors comparable to the attested m-adxal ‘entrance’ — error xadal
‘stiffen, become numb’ (PBI 2000:621). Such errors were indeed found in the new corpus: bawl
‘urine’ — error balaa ‘he tested’ and s-t-agaam ‘he stood straight’ — error (/waqiim/ —) wa?iim
nonword.

A review of ZT’s new metathesis errors reveals two stable statistical generalizations. First,
the proportion of metatheses in the present experiment is not significantly different from that
reported in PBI 2000: 7.07% (39/551, including both glides and nonglides) currently versus 8.18%
(119/1455) previously (x> = .52, p > .05). Idrissi and Kehayia’s (2004:190) experiments with
ZT revealed a 7.7% (64/836) proportion of consonant metathesis errors that was not significantly
different either (x> = .09, p > .05). These consistent statistics show that the errors characteristic
of ZT’s deficit are stable. Second, in the present experiment the proportions of metatheses in
strong roots (6.63%, 15/226) and weak roots (7.38%, 24/325) are not significantly different (x>
= .03, p > .05). In addition, among the metathesis errors on weak roots, the proportions of those
that involved the glide itself and those that did not are equal: 12/24 in each case. This indicates
that silent glides are just as likely to be metathesized as nonglides.

3 Aphasic Evidence for Abstract Roots

We now turn to the two types of evidence indicating that ZT accesses the underlying root. We
call the first type of error [ + M, + T] resurfacing (short for glide resurfacing induced by a metathe-
sis error combined with a template selection error) when the resurfacing of the silent glide results
from a reordering of the target’s underlying root consonants mapped onto a different template.
We call the second type of error [ —M, + T] resurfacing (short for glide resurfacing induced by
a template selection error with no metathesis) because the resurfacing is caused by mapping the
target’s underlying root onto a different template. When the resurfacing glide is audible in the
output, we call the resurfacing overt (hence, overt [+M,+T] or overt [—M,+T]). When the
glide is inaudible in the output but must be assumed to account for the length (or identity and
length) of the output vowel, we call the resurfacing covert (hence, covert [+ M, +T] or covert
[—M,+TJ). The resulting four-way classification of the errors is summarized in (3).
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(3) Classification of overt and covert glide resurfacing errors produced by ZT

Overt Covert

[+M,+T] /qawal/ — [qaal] — error [waaqi{] /y-awSid-u/ — [y-afid] — error [fuud]

(section 3.1.1) (section 3.1.2)
[-M,+T] /adwa?-a/ — [?adaa?] — error [daw?] /adyaf-a/ — [?adaaf] — error [m-udiif]
(section 3.2.1) (section 3.2.2)

In the presentation of the aphasic errors below, we occasionally refer to glide-specific rules
of Arabic, all of which we will present more explicitly in section 4.1 when we assess the possible
role of orthography in ZT’s errors.

3.1 [+M,+T] Resurfacing

3.1.1 Overt [+ M, +T] Resurfacing The new corpus contains errors in which glides that are
silent in the target become audible because of metathesis. These are the very errors whose absence
we pointed out in PBI 2000:615, fn. 10.°> We maintain that the metatheses in (4) do not operate
on PRs since the resurfacing glides are absent from the target PRs. For these silent glides to
resurface phonetically, ZT must retrieve them from underlying roots, since this is the only level
where silent glides are present. For the sake of convenience, it should be noted that some word-
medial radical glides can be assimilated to a neighboring vowel (/yi/ or /wi/ — [ii] in (4d) and
(4h), /ya/ or /wa/ — [aa] in (4f) and (4a,i)), deleted between two vowels (/awa/ — [aa] in (4c¢)),
or turned into a glottal stop word-finally (/faay/ — [aa?] in (4b)).

(4) Cases of overt [+ M, + T] resurfacing

Target UR Target Output

a. s-t-aqwam-a  s-t-aqaam ‘he stood straight” —  wa?iim nonword
MSAq—LAY)

b. xafaay xafaa? ‘secrecy’ —  xaayif ‘scared’ (dial.)

c. qawa$ qaa¥ ‘bottom’ —  waaqif ‘reality’

wiqif ‘he fell down’ (dial.)

d. m-adyin m-adiin ‘owing’ —  daniy nonword

e. adyaf-a ?adaaf ‘he added’ —  faddy nonword

f. s-t-adyaf-a s-t-adaaf ‘he invited’ —  fadiy nonword

g. m-afyad m-afaad ‘summary’ —  fadiy nonword

h. m-uswib-at m-usiib-a ‘mishap’ —  sabiy ‘little boy’
(w—y/i )

i. m-alwam-at m-alaam-a ‘blame’ —  ?imlaa? ‘spelling’
w—?/aa_)

5 The new corpus contains no [+ M, —T] errors even though the vast majority of the errors reported in PBI 2000
were of this type. Because the new corpus contains only nine metathesis errors, it is too small to draw statistically
significant conclusions about what other errors could be found. Among the new metathesis errors collected, four do not
belong to the paradigm of their respective targets (as befits [ +M] errors) and five are nonwords. We expect, all other
things being equal, that [ +M, — T] errors would be found in a larger corpus of [ +M] errors involving targets that include
silent glides.
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3.1.2 Covert [+M,+T] Resurfacing ZT produced a few errors that must be interpreted as
metathesizing underlying glides, if we are to explain the length and position of the vowel in the
output. These errors also involve template misselection, as did those in (4). We assume that ZT
goes, for instance, from target y-afid to error fuud by accessing the underlying root of the target
(.e., VS, d), since silent glides can only be retrieved at the root level.

(5) Cases of covert [ +M, + T] resurfacing

Target UR  Target Output UR  Output

y-aw{id-u y-atid ‘he promises’ —  Suwd Suud ‘stick’
y-awzid-u y-azid ‘he finds’ —  zawad zaad ‘he was good’
bawl bawl ‘urine’ —  balaw balaa ‘he tested’

(w—ala #)

3.2 [—M,+T] Resurfacing

The new corpus also contains template misselections that are not combined with metatheses.
These errors occur when ZT combines the root consonants of the target with a different template.
The output is often—but not always—semantically related to the target. When the outcome of
the combination is unattested, the output is a nonword.

3.2.1 Overt [—M, +T] Resurfacing In cases of overt [ —M, + T] resurfacing, ZT pronounced
a glide that was silent in the target. In all of the examples in (6), we suggest that the glide is
again retrieved from the underlying root of the target.

(6) Cases of overt [ —M, + T] resurfacing

Target UR Target Output UR  Output
a. adwa?-a ?adaa? ‘he lit’ — daw? daw? ‘light’
m-udwi? m-udii? ‘luminous’ — daw? daw? ‘light’
fawaz-a faaz ‘he won’” — faawiz faa?iz ‘winner’
(w—?/aa__)
m-atyar m-ataar ‘airport’ — tayyaar-at tayyaar-a ‘woman pilot, kite’
m-axwaf-at m-axaaf-a ‘fear’ — xaawif xaayif ‘scared’ (dial.)
W—>y/ i)
m-azwaf-at m-azaaG-a ‘hunger’ — zaw{-aan-iin zawf{-aan-iin ‘hungry (pl.)’
t-awsil-u t-asil ‘you/she  — wisl wisil ‘he arrived’ (dial.)
arrive(s)’
y-awqaS-u y-aqaf ‘he falls — wiqY Wi ‘he fell down’ (dial.)
down’ MSAq—LA?)
y-awqif-u  y-aqif ‘he stops” — waqqf waqqif ‘make sb. stop (imp.)’
(dial.)
tuwl tuul ‘height’ — tawiil tawiil ‘tall’
b. m-udyaf m-udaaf  ‘added’ — dayyf dayyif ‘offer food to sb.’
(dial.)
c. azwab-a ?azaab ‘he — ?azwub-a nonword

answered’
sawaq-a saaq ‘he drove’ — saawiq nonword
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In (6a), the underlying glide surfaces in a morphologically related word. For instance, the [w]
that resurfaces in the first error daw? is present neither in the target PR 7adaa? nor in its spelling
(2d??). Under our interpretation, it must therefore be retrieved from the target root \/c_lw?, which
is only accessible in the UR of the target. The same conclusion holds for both (6b), where the
output is a word but is—at least synchronically—semantically unrelated to the target, and (6c),
where the output is a nonword.

The same argument can be deployed from the errors in (7). Arabic has a rule turning both
/w/ and /y/ into a glottal stop after [aa] morpheme-finally (e.g., (/duSaaw/ —) dufaa? ‘call, prayer’
versus dafaw-tu ‘I called, I prayed’ and (/xafaay/ —) xafaa? ‘secrecy’ versus ?Paxfay-tu ‘I hid’)
and between [aa] and [i] in some morphological contexts (e.g., m-axaawif ‘afraid’ versus
(/xaawif/ —) xaa?if ‘fears’ and m-usaayir ‘adapting, adjusting’ versus (/saayir/ —) saa?ir ‘walk-
ing’). Though the contrast between the two glides is neutralized phonetically and graphemically
(both are pronounced [?] and are written (?)), the proper underlying glide resurfaces in these
errors. This again suggests that errors are based on URs rather than surface forms.

(7) Other cases of overt [ —M, + T] resurfacing

Target UR  Target Output UR Output

faawiz faa?iz ‘winner’ — fawz fawz ‘victory’
y-afwuz-u y-afuuz ‘he wins’

taayir-at taa?ir-a ‘airplane’ — tayyaar-at tayyaar-a ‘woman pilot, kite’

Given that the output glides of (6) and (7) can neither be heard—when the targets are
spoken—nor seen—when the targets are written (except for fuul {twl) ‘height’ in (6a))—their
resurfacing cannot be attributed to operations on surface forms. The errors must have been me-
diated by the UR, the only level where weak roots are intact and from which a phonetically silent
glide can be retrieved.

3.2.2 Covert [ —M, +T] Resurfacing In addition to overt cases of [ —M, + T] resurfacing, ZT
produced covert cases of [ — M, + T] resurfacing where the glide is not audible in the output but
its presence manifests itself in the long vowel. These errors are classified in the same way as
those in (6). In (8a), the target and the output belong to the same morphological paradigm. The
same holds in (8b) except that the target and the output are semantically distant. In (8c), the
output is a nonword.

(8) Covert cases of [ —M, + T] resurfacing

Target UR Target Output UR  Output
a. adyaf-a ?adaal  ‘he broadcast’” — m-udyif m-udiif ‘radio announcer (m.)’
anwar-a ?anaar ‘he shed — y-unwir-u  y-uniir ‘he sheds light’
light’
bayaf-a baa% ‘he sold’ — bay{ beef ‘selling’ (dial.)
dawag-a daaq ‘he tasted’ — Ouuq, dwuq duuq ‘taste, taste (imp.)’

(dial.)
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Target UR Target Output UR  Output

idyaaf-at  ?idaaf-a ‘broadcasting’” — m-udyif m-udiif ‘radio announcer (m.)’
m-udyif-at m-udiif-a ‘radio announcer (f.)’

idwaa?-at ?idaa?-a ‘lighting’ — ?adwa?-a ?adaa? ‘he lit’
m-asyir-at m-asiir-a ‘march’ — sayar-a saar ‘he walked’
m-azyi? m-azii?  ‘coming’ —  Zaya?-tu Zi?-t ‘I came’
sawag-a saaq ‘he drove’ — swuq, suwq suuq ‘drive (imp.) (dial.),
market’
s-t-aqyal-a s-t-aqaal ‘he resigned” — s-t-aqyil s-t-aqiil ‘resign (imp.)’
s-t-aryah-a s-t-araah ‘he rested’ — m-ur-t-ayah m-ur-t-aah ‘rested’
s-t-aryih s-t-ariih ‘rest (imp.)’
tayar-a taar ‘he flew’ — tiyr, tyir tiir ‘bird, fly (imp.)’ (dial.)
bi y-tiir ‘it is flying’ (dial.)
y-amwut-u y-amuut ‘he dies’ — mawat-a maat ‘he died’
y-atyir-u  y-atiir ‘he flies’ — tayr, tyir tir ‘bird, fly (imp.)’ (dial.)
y-awzin-u y-azin ‘he weighs” — m-iwzaan  m-iizaan  ‘scales’
adwag-a  ?adaaq  ‘he made sb. — 0dawq, duuq ‘taste, taste (imp.)’
taste’ owuq (dial.)

y-afyid-u  y-afiid ‘it overflows’ — fayad-a faad ‘it overflowed’

b. siyr-at siir-a ‘biography’ — sayar-a saar ‘he walked, adjusted’
y-abyit-u  y-abiit ‘he spends — bayt beet ‘house’ (dial.)

the night’

c. y-utwit-u  y-utii ‘he obeys’ — y-tuu® nonword

y-awqiy-u y-aqii ‘he protects’ — ?iiqaa?i nonword

The reasoning behind our analysis of covert [ — M, + T] resurfacing parallels that behind our
analysis of covert [ +M, + T] resurfacing. It can be illustrated by means of the first error in (8a).
The output m-udiif exhibits the usual characteristics of weak roots. First, its stem displays only
two phonetic consonants, which suggests that its vowel hides the third consonant characteristic
of Arabic stems. Second, its template is m-uCCiC, just like the one in m-untiZ ‘producer’ or
m-usrif ‘supervisor’. It follows from both observations that the long [ii] in error m-udiif should
be attributed to the spreading of /i/ onto the templatic position of the preceding /y/ or to the
vocalization of this glide (i.e., m-udyif — m-udiif’). Since, as we will show in section 4.1, both
/yi/ and /wi/ can surface as [ii] (cf. /m-udyi{/ — m-udiif ‘radio announcer’ and /m-uxwif/ —
m-uxiif ‘scaring’), the identity of the underlying glide cannot be deduced from the output stem
alone, but its presence and position can. The output stem alone reveals that this is a hollow root.
To identify the segmental nature of this glide, we also need to examine related words.

3.3 Other Errors on Glides

The new corpus also contains substitution and deletion errors. We will show that inaudible glides
(presented in (9) and (10)) and audible nonglides (presented in (11)) are again subject to the same
error types. We interpret these errors as being compatible with our claim that ZT’s errors operate
on URs rather than surface forms. However, we do not invoke them as evidence for the root in



230 ALI IDRISSI, JEAN-FRANCOIS PRUNET, AND RENEE BELAND

Arabic morphology. Models that do not appeal to the root can account for these errors equally
well.

Examples of substitution errors are given in (9). In these errors, the underlying glides are
replaced with either another glide or a glottal stop. The roots of the targets share only two
consonants with the roots of the outputs. The errors in (9b) also involve metathesis.

(9) Substitution of glides

Root of target  Target Output

a. zwd zaad ‘he was good” —  zayad nonword
bqy baqaa?  ‘staying’ —  baqaw nonword

b. wkr wakr ‘nest, abode’ —  kara? nonword
wid y-afid ‘he arrives’ —  fadiy nonword
rys rii$-a ‘feather’ —  §araa$-a® nonword
zyl ziil ‘generation’ —  (ly-awzil-u/ —) y-azil ‘he is afraid’

The second group of errors, shown in (10), seems to involve the deletion of the underlying
glide. The target root becomes biconsonantal and behaves as is standardly assumed: either the
second consonant or both consonants are doubled to satisfy the template (McCarthy 1981:396,
Lowenstamm and EIMhammedi 1995:130). The errors in (10b) also involve metathesis. The glide
can undergo deletion or substitution regardless of whether it is in the onset or coda position.

(10) Deletion of glides

Root of Root of
target  Target output  Output
a. zwd zaad ‘he was good’ — zd zadd ‘grandfather, he worked hard’
swb ?asaab  ‘he hit a target’” — sb sabb ‘he poured’
zwd ?izaad-a ‘excelling’ — zd zadd-a ‘grandmother, he worked hard’
Tys {iis-a ‘living, life’ — 98 188 ‘nest’ (dial.)
Sy¢ ?iSaat-a ‘rumor’ — 3¢ Sufaal ‘ray’
wsf y-asif ‘he describes’ — sf saff ‘row’
Zfw zafaa?  ‘roughness’ — zf Zafaaf  ‘drought’
zwl ?azaal  ‘he took sth. off’ — zl zalaazil ‘earthquakes’
wid y-afid ‘he arrives’ — fd fadd nonword
fyd s-t-afaad ‘he benefited’ — fd fadd nonword
b. dyf ?adaaf  ‘he added’ — fd fidd nonword

fadd ‘he dispersed’
hariir  ‘silk’
kb kabb ‘he poured out’

ryh rith ‘wind’
bky bukaa? ‘crying’

I
=

% We consider this error a case of substitution of alveopalatal [§] for the palatal segment [y] rather than a case of
deletion, because ZT’s deletion errors typically lead to spreading (or copying) of C, to the right. The pattern of this
particular error—namely, C;C,C,—is an unusual example of spreading (or copying).
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The errors in (11) show that glides and high-sonority nonglide consonants are treated alike.
The substitutions of nonglides in (11a) and deletions of nonglides in (11b) parallel the substitutions
of glides in (9) and deletions of glides in (10), respectively.

(11) Substitution and deletion of nonglides

Root of target Target Root of output Output

a. wdh wuduuh ‘clarity’ —  wd? wuduu?  ‘ablution’
nbd nabd ‘beat’ —  xbd xabid nonword
ndm nadam ‘regret’ —  bdm badam nonword

b. nsf m-un-tasaf ‘half’ — sf saff ‘row’
ndl nadl ‘mean’ — ol oull ‘humiliation’
nqs nags ‘lack’ — Qs qassaas-a  ‘scissors’ (dial.)
nsl nasl ‘progeny’ — sl sulaal-a ‘descendants’
snf sinf ‘type’ — sf saff ‘row’
xs? xaasi? ‘outcast’  — Xs xasiis ‘mean’
7z? zuz? ‘part’ — 7z 7i77 nonword
nzm nazm-a ‘star’ — mZ miZzmiz nonword

4 Alternative Explanations for Glide Resurfacing

The evidence for the resurfacing of glides that we just reviewed reveals that ZT’s errors treat
silent glides just as they do audible nonglides. We take this to show that these errors operate on
underlying roots, since silent glides are only present underlyingly. We see a convergence between
our aphasic evidence for the presence of glides in the URs of Arabic weak roots and evidence
obtained recently in two priming experiments with normal adult Arabic and Hebrew speakers.
In priming experiments on Arabic words based on weak roots, Boudelaa and Marslen-Wilson
(2004) show that a word based on a weak root containing a silent glide facilitates access to another
word containing the same root with an audible glide. For example, (/w-t-ifaaq/ —) Zittifaaq
‘agreement’ primes waafaq ‘he agreed’ in the same way that (/k-t-itaab/ —) Piktitaab ‘subscription’
primes kaatab ‘he corresponded’, where priming—according to these authors—is mediated by
the root morphemes \/wfq and \kzb, respectively. They also report that priming is found even in
the absence of shared meaning, so that (/w-t-izaah/ —) ZittiZzaah ‘destination’ primes waazah ‘he
confronted’, where the prime and the target share \wzh. In both cases, these authors interpret the
priming effect as evidence for (a) the existence of consonantal roots in Arabic and (b) the presence
of glides in weak roots. Velan et al. (2005) reach similar conclusions from masked-priming
experiments in Hebrew. Our study concurs with these results: ZT’s errors reveal access to the
silent glides of weak roots just as priming does in these two studies.

In what follows, we articulate two alternative explanations for the glide resurfacing observed
in ZT’s errors. First, the resurfacing of silent glides could be an artifact of Arabic spelling. For
instance, ZT could have pronounced m-adiin ‘indebted’ as nonword daniy (with a [y] instead of
[w]; see (4d)) because the written stimulus (mdyn) contains the grapheme (y). This orthographic
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explanation is evaluated in section 4.1. Second, the resurfacing of silent /w/ in, for example,
s-t-aqgaam ‘he stood straight” — error wa?iim in (4a) and ?adaa? ‘he lit" — error daw? ‘light’ in
(6a), could be attributed to the fact that the target and the output—or some intermediate form
leading to the output—share the same meaning and/or belong to the same morphological paradigm,
rather than being attributed to access to word-internal structure. We evaluate this alternative
explanation in section 4.2.

4.1 Is Glide Resurfacing Due to Arabic Spelling?

The main reason why spelling cannot cause the resurfacing of silent glides is that Arabic spelling
is almost entirely phonetic.” If a glide is absent from the PR of a stimulus, it is also absent from
its written form, and vice versa. It stands to reason that a glide that is absent graphemically cannot
cause spelling-based errors. This reasoning applies to the glide resurfacing observed in both
[+M,+T] and [ —M, + T] errors, be they overt or covert. To illustrate, consider the [ +M, + T]
resurfacing in the errors s-t-agaam (stq?m) — wa?iim (wqym) in (4a) and 2adaaf (24?f) — faddy
(fdy) in (4e). The written forms of these targets lack the graphemes (w) and (y) altogether and
therefore cannot provoke the resurfacing of [w] and [y]. Only in two [ + M, + T] resurfacing errors
can the influence of spelling not be ruled out: m-adiin (mdyn) — daniy (dny) and m-usiib-a
(msyb-t) — sabiy (sby). Spelling cannot explain [ — M, + T] resurfacing errors either since in only
one error was the resurfacing glide present in the spelling of the target: fuul {twl) — tawiil {twyl).
We now show that two other factors make the case against spelling even stronger in its details
than it already is in the general form just presented.

First, our previous arguments against a graphemic explanation of ZT’s metatheses (PBI 2000:
616—618) apply mutatis mutandis to the new corpus. One such argument mentioned that ZT never
metathesized either the consonantal graphemes representing long vowels (called matres lectionis,
or ‘mothers of reading’) or the consonantal graphemes representing affixal consonants, though
he sometimes metathesized the same graphemes when they transcribed root consonants. For
example, he never metathesized (w) and (y) in errors such as m-azhuud (mzhwd) ‘effort’ —
m-azduuh {mzdwh) nonword and xanaaziir (xn?zyr) ‘pigs’ — xazaaniir (xz?nyr) nonword. If ZT
had metathesized graphemes, he would have metathesized them all, but instead his errors singled
out root consonants and left out all other graphemes.

The second argument against a graphemic explanation of ZT’s errors comes from the fact
that phonological rules specific to Arabic glides make underlying glides irretrievable from surface
forms, be they phonetic or graphemic. (For discussion of Arabic weak roots, see Brame 1970,
Chekayri and Scheer 1996, 2004, Akesson 2001:270-376, Chekayri 2001, 2006, and Rosenthal
2006.) In the columns in (12), recall that prepausal forms lack the final suffixal vowel and hence

7 An exception is the definite article /al/, written (?1). Although in speech its liquid consonant totally assimilates to
a following coronal consonant (e.g., /al-taalib/ — [?attaalib] ‘the student’), its written form is always (?1): (?1t21b).
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are all glide-final: for example, in (12a) /y-armiy-u/ — (prepausal) /y-armiy/ — y-armii and
/ramay-a/ — (prepausal) /ramay/ — ramaa.’

(12) Glide-specific rules of assimilation

Pattern
UR PR UR PR as in
a.yi — ii m-adyin m-adiin ‘indebted (lit.: the m-azlis ‘sitting room (lit.:
person upon the place where
whom the debt people sit)’
lies)’
iy — i hiyl-at hiil-a ‘trick’ nisw-at ‘women’
naasiy naasii ‘he who forgot”  Zaalis ‘he who sat’
ya — aa m-afyad m-afaad ‘content’ m-arkaz ‘center’
ay# — aa ramay-a ramaa ‘he threw’ katab-a ‘he wrote’
yu — ii y-akyud-u y-akiid ‘he deceives’ y-adxul-u ‘he enters’
uy — il buyd biid ‘white (pl.)’ sufr ‘yellow (pl.)’
uy — uu y-uysir-u y-uusir ‘it is well off’ y-udxil-u ‘he enters (caus.)’
b.wi — il y-utwil-u y-utiif ‘he obeys’ y-udxil-u ‘he enters (caus.)’
iw — ii m-iwzaan m-iizaan  ‘scales m-iftaah ‘key (instrument
(instrument for for opening)’
weighing)’
wa — aa m-alwam-at m-alaam-a ‘blame (n.)’ m-aktab-at  ‘library’
aw# — aa danaw-a danaa ‘he came near’ katab-a ‘he wrote’
wu — uu y-aqwul-u y-aquul ‘he says’ y-adxul-u ‘he enters’
uw — uu suwd suud ‘black (pl.)’ sufr ‘yellow (pl.)’

In every case, the Arabic spelling matches the PR and contains a long vowel whose graphemic
representation seldom reveals the nature of the underlying glide. For instance, [ii] {y) can result
from either /yi/ or /wi/. Likewise, [aa] (?) can emerge from either /ya/ or /wa/, or even from /ay/
or /aw/. Consequently, neither the phonetic output nor the spelling can guide the resurfacing of
glides.

The same conclusion can be drawn from the glide-specific rules of deletion in (13a—b) and
substitution in (13c—d).

8 We apply the standard methodology of generative phonology in treating all these rules on an equal footing, even
though we have reasons to believe that they exhibit different degrees of productivity and category specificity. This
idealization is necessary because there seems to be no study that explores these issues in any dialect of Arabic, including
Classical Arabic. We control for these differences by comparing strictly isomorphic URs. As evidence of variation and
idiosyncrasies, consider that the dialectal rule w — y / i in (6a) applies to the word-medial sequence /wi/ in
/xaawif/ — [xaayif] ‘scared’ but not to the word-initial sequence /wi/ in /wisil/ ‘he arrived’. Likewise, the word-medial
sequences ya and wa of (12) become [aa] in (/m-afyad/ —) mafaad ‘content’ and (/m-alwam-at/ —) malaam-a ‘blame’
but not in ?abyad ‘white’ (*?abaad) and Paswad ‘black’ (*?asaad). Similarly, /aya/ and /awa/, to be discussed with
respect to (13), lead to [aa] in verbs, as in /fayad/ — faad ‘it flooded’ and /xawan/ — xaan ‘he betrayed’, but not in all
nouns, as in /fayad-aan/ — fayad-aan ‘flood’ and /xawan-at/ — xawan-a ‘traitors’. These rules are also sensitive to
derivational levels. For example, the rules y — 7/ iand w— 7/ i in (13c) apply in /saayir/ — saa?ir
‘walking, walker’ and /faawiz/ — faa?iz ‘winning, winner’ but not in /m-usaayir/ (*musaa?ir) ‘adapting’ and /m-uqaawil/
(*mugaa?il) ‘contractor’.
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(13) Glide-specific rules of deletion and substitution

Pattern
UR PR UR PR as in
a. aya — aa tayar-a taar ‘he flew’ daxal-a ‘he entered’
ayu — aa tayub-a taab ‘it is well’ kabur-a ‘he grew up’
uyi — i buyif-a bii¢ ‘it was sold’ kutib-a ‘it was written’
b. awa — aa mawat-a  maat ‘he died’ katab-a ‘he wrote’
awu — aa tawul-a taal ‘he grew tall’  kabur-a ‘he grew up’
uwi — i quwil-a qiil ‘it was said’ kutib-a ‘it was written’
y-awC — y-aC y-awsif-u y-asif ‘he describes’  y-adrib-u  ‘he hits’
c.y - ? saayir saa?ir ‘walking’ kaatib ‘writing’
w - 7 faawiz faa?iz ‘winning’ kaatib ‘writing’
d.y - ? yabaay yabaa?  ‘stupidity’ malaak ‘angel’
w - ? dufaaw dufaa?  ‘prayer’ suraax ‘shouting’

Here too, the written form of the word is a transcription of its PR. For instance, the spelling
of the forms in (13c) transcribes the phonetic glottal stop but not the glides that underlie it
(/faawiz/ — [faaliz] (f?2z) and /saayir/ — [saalir] (s?2r)), and the same is true for the forms in
(13d). Yet ZT’s forms display glide resurfacing in comparable words listed in (6a) (e.g., 2adaa?
— daw?) and (7) (e.g., taa?ir-a — tayyaar-a). In still other errors, the spelling even fails to lead
ZT astray regarding the segmental nature of the underlying glide. For instance, in the second
example in (6a), the underlying /w/ of target m-udii? (mdy?) resurfaces in the error daw? despite
the presence of the grapheme (y) in the target. If ZT’s errors were based on spelling, (y) would
lead to the resurfacing of [y] instead of [w].

We conclude that ZT’s production errors displaying resurfacing of silent glides cannot be
attributed to (misinterpretations of) Arabic orthography.

4.2 Is Glide Resurfacing Due to Paradigmatic Relations?

Let us now consider the possible role of paradigmatic relations in glide resurfacing in ZT’s errors.
One could maintain that ZT produces either outputs that are lexically—that is, morphologically
and/or semantically—related to the target, or outputs that are altered forms of intermediate words
that are lexically related to the target. This reasoning would garner support from the fact that
morphological errors, semantic errors, and visual-then-semantic errors are characteristic of ZT’s
deficit (see section 2).

Before we assess this alternative analysis, let us give a classification of ZT’s errors that are
relevant to the present discussion. First, in the present corpus, ZT s metatheses yield outputs that
are either words or nonwords. When the metathesized form coincided with an existing word of
Arabic, the output was never morphologically or semantically related to the target. Let us call
this situation [—F, —S], where F stands for shared form or morphological structure and S for
shared semantics (as in (14a)). Similarly, the output of a template selection error can be either
a word or a nonword. However, when it coincides with an existing word, it can be either both
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morphologically and semantically related to the target or only morphologically related to it. Let
us refer to these situations as [+ F, +S] and [+ F, —S], respectively (as in (14b)). All of these
possibilities are summarized and illustrated in (14).

(14) A classification of ZT’s errors according to the type of output

Error Output Example
a. [+M,+T] 1. word [—F,—S] gaal ‘bottom’ — waaqi ‘reality’
2. nonword s-t-aqaam ‘he stood straight’ — wa?iim
b. [—M,+T] 1. i. word [+F,+S] ?adaa? ‘he lit” — daw? ‘light’
ii. word [+F,—S] m-udaaf ‘added’ — dayyif ‘offer food to sb.’
2. nonword ?azaab ‘he answered’ — ?azwuba

Let us then assume, for argument’s sake, a strictly word-based view of morphology where
morphemes play no role, and where words are fully listed in the lexicon and grouped into morpho-
logical paradigms or families (e.g., Stump 2001, Blevins 2003). Within this perspective, ZT’s
errors may be explained as follows. Upon seeing a word, ZT activates its paradigm, scans the
list of (possibly all) the morphological and semantic relatives this paradigm contains, and wrongly
selects one of them to produce one of three types of error. First, he may leave the word unchanged
and yield a [ — M, + T] error where the output is a morphologically and semantically related word,
as in 7adaa? ‘he lit' — daw? ‘light’ (i.e., [+F, +S], as in (6a) and (7)). Second, he may produce
a morphologically related but semantically distant word, as in m-udaaf ‘added’ — dayyif ‘offer
food to sb.” (i.e., [+F,—S], as in (6b) and (8b)). Third, he may err on the selected word and
produce a [ —M, +T] error where the output is a nonword, as in (6¢) 7aZaab ‘he answered’” —
fazwuba, which is clearly a mispronunciation of 2azwib-a ‘answers’.

When presented with a word, ZT may also produce a [ +M, + T] error where the output can
again be either an existing word or a nonword. For example, in reading xafaa? ‘secrecy’ as xaayif
‘scared’, he may have browsed through the list of related words. Among these, he may have
wrongly selected (/xaafiy/ —) xaafii ‘secret, unknown’, over which he then performed a metathesis
error yielding xaayif ‘scared’ (i.e., [—F,—S]). In the same vein, when reading s-f-agaam ‘he
stood straight’, ZT may have retrieved gawiim ‘straight’ from the paradigm of the target and then
metathesized its root consonants to produce (/waqiim/ —) wa?iim nonword.

The analysis outlined so far would then account for all cases of glide resurfacing seen in
template selection errors where the output and the target are both semantically and morphologically
related, that is, [ +F, +S] in (6a), (7), and (8a). It would also account for cases where the target
and the output share no meaning, that is, [ +F,—S] in (6b) and (8b). Obviously, an explanation
based solely on semantic relatedness would explain [+ F, + S] errors but would fail to account
for [ +F,—S] cases since in none of them is the output semantically related to the target.

Both the semantic relatedness analysis and the more general paradigmatic analysis can explain
a subclass of nonword outputs, namely, those that can be treated as simple phonological errors
on a word that is lexically related to the target (e.g., [ + M, + T] (4a) s-t-agaam ‘he stood straight’
— error wa?iim nonword, possibly via gawiim ‘straight’, and [ —M, +T] (6¢) ?aZaab ‘he an-
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swered” — error 2azwuba nonword, probably via 2azwib-a ‘answers’). Both analyses can also
explain the [ +M, + T] error in (4b), xafaa? ‘secrecy’ — xaayif ‘scared’, where the output might
be the metathesized form of xaafiy ‘secret, unknown’, a word that is clearly lexically related to
the target.

However, neither type of intraparadigmatic analysis can explain any word or nonword output
where there is no existing word that is lexically related to the target to mediate between target
and output. Thus, at least the errors in (4c) and (4i) would remain unexplained under either
analysis, as the targets do not have related forms with overt glides that could be metathesized to
yield the observed errors. An anonymous reviewer suggests that this problem may be solved by
invoking interparadigmatic comparison. Since new forms can be coined through analogy, metathe-
ses such as gaaf ‘bottom’ — error waagqif ‘reality’ (4c) could involve misselection of a template
from a paradigm different from that of the target word, to which the metathesized root consonants
would subsequently be mapped. In the example at hand, the alleged intermediate form gaawif
(triggered by gaaf) could be built by analogy with the pair xaaf ‘he was scared’ and xaayif
(< /xaawif/) ‘scared’, although gaawif itself does not exist. However, this scenario is possible
only within a model that allows access to the root \/qw? with the correct labial glide. In fact, in
the presence of pairs such as saar ‘he walked’ — saa?ir (< /saayir/) ‘walking’, the unattested
error yaaqif would be just as likely as attested waagif. We thus conclude that analogy alone
cannot explain these errors and that ZT must be guided by the extracted root. Crucially, it is that
very access to underlying roots that is unavailable within a strictly word-based morphology.

It could be objected that, in a few metathesis errors, ZT may infer the resurfacing glide, not
from the underlying root but from the members of the paradigm that display that glide. For
example, in m-adiin ‘indebted’ — daniy nonword (4d), he could retrieve the glide from dayn
‘debt’, duyuun ‘debts’, m-adyuun-iyy-a ‘debt (of a country)’. Alternatively, one could suggest
that such errors involve template misselection and glide insertion. For example, in m-adiin —
daniy, ZT could wrongly select the CaCiC template, map the two consonants of the stem (/d/
and /n/) from left to right onto this template, and then insert [y] to fill the empty C-slot. A
major empirical problem with both analyses, however, comes from the allomorphic variations
that characterize weak roots: both glides are often found in the same paradigm. For example,
s-t-agaam ‘he stood straight’ belongs to the same paradigm as giyaam ‘standing (straight)’, quyyam
‘standing (straight) (pl.)’ (which display [y]), in addition to gawiim ‘straight’, gawwam-a ‘he
straightened’, ta-qwiim ‘straightening’, guwwam ‘standing (straight) (pl.)’ (which display [w]),
and m-us-t-aqiim ‘straight’ and y-aquum ‘he stands (straight)’ (which display neither glide). Ran-
dom selection of one of the two glides from the allomorphs of this paradigm or random insertion
should yield random resurfacing of [y] and [w] in aphasic errors, but this is not what we observe.
ZT’s errors always pick the glide that linguistic analysis would see as underlying. This is explained
under our analysis since we claim that ZT’s errors access URs, but random selection among
the list of allomorphs or random insertion would leave the systematicity in glide resurfacing
unexplained.

In addition to the above, neither a paradigmatic representation nor a semantic approach can
account for ZT’s errors on nonword targets since these do not belong to morphological families,
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nor do they occupy nodes in semantic networks. In (15), we present unpublished examples of
nonwords taken from our 1997 corpus. These errors show that ZT extracts and metathesizes even
the roots of isolated nonwords (possibly by means of a process such as Bat-El’s (1986) root
extraction). These errors are possible only within a model of morphological representation that
allows automatic segregation between the root and the template, that is, the kind of model we
advocate. If these metathesis errors operated on surface representations unaided by some form
of root extraction, one would expect vowels to be involved as well, but they are not.

(15) Errors on nonwords

Root of target Target Root of output Output

?sx Pasax nonword — ?Xs ?axas nonword
ywl yaawali nonword — wyl waayali nonword
nlm nalam nonword — nml namal nonword
rz8 razas nonword — 7rs Zara$ nonword

Crucially, the paradigmatic and semantic alternatives fail to account for any of ZT’s metathe-
sis errors, including the ones reported in PBI 2000, because such errors distinguish root consonants
from both vowels and nonroot consonants of the word. The burden is therefore on word-based
approaches to explain why only root consonants are targeted by these errors and why this happens
in Arabic but not in French. We therefore contend that a morphological explanation based on the
root morpheme is preferable since it can explain all of ZT’s errors without running into the
problems of the surface-oriented paradigmatic and semantic approaches. We also believe that all
models that do not recognize the morphemic status of the consonantal root—some of which were
listed in section 1—will have to adopt some version of these paradigmatic and semantic ap-
proaches and consequently will face the same empirical difficulties.

Before we conclude this discussion, let us point out that we do not deny the role that paradig-
matic information plays in the construction of grammars. A child acquiring Arabic does not extract
roots and build multitiered morphological representations right away. Rather, the child starts to
automatically decompose words morphologically only after acquiring enough words that form a
paradigm. Only then do consonantal roots and templates emerge as organizing units in the mental
lexicon and shape the analysis and representation of all words—even isolated ones—acquired
subsequently.

We also believe that a paradigmatic view of the mental lexicon is compatible with morpheme-
based approaches. We suggest, however, that paradigms are more relevant to the architecture of
the lexicon than to the representation of word structure. In our view, a paradigm is not a mere
list of words sharing form and meaning with no reference to morphemes, as in the approaches
taken by Blevins (2001, 2003) and Stump (2001). Instead, it is a structured set of words that, in
Arabic, share the same consonantal root (except for rare cases of suppletion). Crucially, this unit
is the morpheme that binds together all the words of the paradigm and, as such, governs lexical
access to and between them. This view is supported by our data from aphasia, where errors are
systematically governed by the consonantal roots, and by priming experiments in Arabic, which
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argue that the root is a processing unit (see Boudelaa and Marslen-Wilson 2004). In a mature
grammar, this root-based representation characterizes the lexical entries of native and borrowed
words alike and is automatically assigned by speakers to novel words. A process of root extraction
must then be allowed to apply automatically when processing a given word and building its
morphological structure. Root extraction is used during language acquisition to build multitiered
morphological representations of the words in the mental lexicon and continues to be used later
to assign such a structure to lexical innovations (e.g., 2aflaam ‘films’ from English/French film,
sayyiv ‘he saved’ from English save, sabaatir ‘chapters’ from English chapter, sallib ‘he slept’
from English sleep, takaasi ‘taxis’ from English/French faxi), including nonwords. This process
accounts for ZT’s metatheses on nonword targets, like those given in (15).

In the following section, we show that root extraction is just as active in Arabic hypocoristic
formation as it is in novel words and nonwords. We will argue that it is guided by form and is
insensitive to meaning.

5 On the Apparent Failure of Silent Glides to Resurface in Arabic Hypocoristics

We now turn to data that have been claimed to run counter to our prediction that the silent glides
of roots should resurface when mapped to suitable patterns. The evidence comes from Arabic
hypocoristics derived from proper names (Davis and Zawaydeh 1999, 2001, henceforth D&Z;
Zawaydeh and Davis 1999). From here on, we use name to refer to personal proper names, and
word to refer to any word that is not a proper name.

5.1 On the Internal Structure of Arabic Names

Various studies—such as Mester 1990 and Poser 1990 on Japanese, Kahn 1976, Kager 1993,
and Benua 1995 on English, and Plénat 1984, 1999 and Scullen 1993 on French—have shown
that hypocoristics are based on the surface forms of names. They do not refer to any potential
morphological or semantic structure. This also seems to be true in Semitic, even though speakers,
name lexicographers, and even linguists typically consider that Semitic names have meaning.
Thus, the Amharic hypocoristics described in Beyene 1989 are formed by adding one of several
possible suffixes to the prosodically circumscribed initial CVC(C) sequence (underlined in (16))
of the input name. (On the notion of prosodic circumscription, see McCarthy and Prince 1995:
340.) The Modern Hebrew hypocoristics discussed in Bat-El 2005 are similar to those of Amharic.

(16) Name Hypocoristics Gloss
hirut hiri§
mo-cal macis, mace, macu ‘patience’
sonnay-it sannis, sonniyye ‘beauty’ (in Ge‘ez)
tosfa-ye tosfis, tosfiyye, tosfu, tosfinnot ‘my hope’

Like speakers of other Semitic languages, Amharic speakers assume that their names have
meaning. For instance, they will readily state that the male name macal is coined after, or even
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is, the word ma-cal ‘patience’. Though we will show that this cannot be true literally, we include
in (16) both the morphological division (in the leftmost column) and the gloss (in the rightmost
column) of the homophonous words to show that, even if we equate homophonous names and
words, Ambharic hypocoristics are insensitive to both morphology and meaning. As we will show
next, D&Z make a significant contribution by showing that Arabic hypocoristic formation is
different in that it treats names as if they had the morphological structure of their word homo-
phones.

Some modern Arabic dialects apply the template CaCCuuC to some names to create hypo-
coristics expressing endearment. When a quadriconsonantal name is involved, each consonant
fills one of the four C-positions, as in maryam — maryuum. Medial gemination is observed with
triconsonantal names, as in basma — bassuum. Biconsonantal names behave either like diima
— damduum or dalal — dalduul/dalluul (D&Z 1999:90).° D&Z (2001) show that the input to
this hypocoristic template undergoes morphological decomposition since the mapping strips off
affixes and epenthetic 7, all of which are underlined in the names in (17).

(17) Name Hypocoristic
?ib-t-isaam bassuum
m-uhammad hammuud
salm-aan salluum

D&Z (2001) conclude that these hypocoristics are based on the root of the input name rather than
on a structureless segmental string. This property makes Arabic CaCCuuC hypocoristics different
from the hypocoristics of other languages. However, D&Z argue that the extracted root is not
the traditional lexical root of Arabic but an output root, a new morphological unit that shares
elements of both lexical roots and surface stems. D&Z define the output root as the string of
nonaffixal and nonepenthetic consonants that are realized phonetically within the stem.'® We will
notate output roots J[cecej o distinguish them from the usual lexical roots JCCC. Ratcliffe
(2004:85) offers an alternative analysis that does away with the language-specific notion of output
root. In his view, Arabic CaCCuuC hypocoristics are formed by applying sonority stripping, a
form of prosodic circumscription that extracts syllabic troughs from surface stems and makes no
reference to lexical roots. Crucially, though, sonority stripping is guided by ‘‘constancy’’—that
is, sensitivity to recurrent phonetic strings that share ‘‘some element of reference’” (p. 77). This
morphosemantic guide allows sonority stripping to preserve only the nonaffixal and nonepenthetic
consonants of the surface stem. Because both analyses appeal to morphological structure, we

° D&Z (1999:84) and Zawaydeh and Davis (1999:134) regard the hypocoristic template of maryuum and bassuum
as different from the hypocoristic template(s) of dalduul and dalluul in that the latter also include(s) a reduplicative
morpheme. We agree—at least as far as dalduul is concerned—since we have noted that speakers seldom produce
reduplicated hypocoristics when presented with a nonreduplicated model. The number of CaCCuuC templates involved
has no bearing on the present discussion of roots.

10 <“[H]ypocoristic formation is sensitive to root consonants, but only as they appear in the full name”” (D&Z 2001:
518).
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believe that D&Z’s and Ratcliffe’s analyses are notational variants distinguished only by how
language-specific their mechanisms are.

All but three of the hypocoristics cited by D&Z (1999, 2001) and Zawaydeh and Davis
(1999) are, in fact, equally compatible with lexical and output roots. For instance, lexical and
output roots coincide in the female name ?ib-t-isaam: their segmental makeup is bsm in both
cases. This triconsonantal sequence is the lexical root \bsm (also present in basm-a ‘smile (f.)’),
but bsm also happens to be the consonantal sequence, or output root, that is left after epenthetic
? and infixed -#- have been stripped off. If the two kinds of root coincide, what then is the
justification for the new concept of output root?

D&Z (2001) base their argument on one triconsonantal name and two biconsonantal names.
They argue that the silent underlying glides present in the URs of these three names fail to resurface
in their corresponding hypocoristics. The triconsonantal name is fayda, whose hypocoristic is
fayyuud, instead of the output *fawwuud D&Z (2001:517) would expect under their analysis of
this name as including the lexical root Vfwd ‘RETURN’ of the participle fayda ‘the returning one
(f.)’ (a dialectal form they assume to be derived as follows: /Saawid-at/ — faayida — faayda —
fayda). The two biconsonantal names are diima and mufiida. The hypocoristic of diima is dam-
duum (D&Z 1999:90), rather than the output *dawwuum D&Z (2001:517) would expect since
they view this name as being based on \dwm ‘CONTINUE’, a lexical root at work in the nouns
diim-a ‘continuous rain with no thunder or lightning’ and dawaam ‘continuity’. Likewise, the
hypocoristic of mufiida is fadfuud (D&Z 1999:90), instead of the form *fayyuud D&Z (2001:
517) would expect on the assumption that this name includes the lexical root \/fyd ‘BENEFIT’,
involved in the adjectives m-ufiid-a ‘useful (f.)’ and 7afyad ‘more/most beneficial’.

D&Z (2001:518) perceive a formal similarity between the absence of overt glide resurfacing
in these three hypocoristics and the absence of overt glide resurfacing we note in PBI 2000:615,
fn. 10, in ZT’s metathesis errors. D&Z suggest that both empirical gaps would be explained if
the inputs of hypocoristics and ZT’s errors were output roots (i.e., V/§yd] for the name fayda and
\/[ mt] for the word maat) rather than lexical roots (i.e., V§wd and \/mwt, respectively). Ratcliffe
(2004) also aims to explain these gaps but, as mentioned earlier, he uses the mechanism of sonority
stripping guided by morphosemantic ‘‘constancy’’ instead of the notion of output root to capture
the observed sensitivity to morphological structure in both hypocoristics and ZT’s errors.

At this stage of the present article, it is already clear that output roots could not possibly
account for the gap in ZT’s errors since this gap has now been filled: our new corpus does
display overt [ +M, + T] resurfacing, as in (/qgawa$/ —) gaaf — error waagqif (4c). Such errors
are incompatible with D&Z’s (2001) analysis since the resurfacing glide is absent from the target’s
output root. Indeed, we showed earlier that all errors exhibiting glide resurfacing are incompatible
with this and other surface-based analyses. This includes Ratcliffe’s (2004) analysis, whose re-
course to constancy can identify—and hence leave out—epenthetic and affixal consonants in a
stem but cannot explain metathesis errors such as s-t-agaam — wa?iim in (4a) and m-afaad —
fadiy in (4g), where the resurfacing glides arise from targets that contain neither glides nor the
low-sonority vowels ii and uu (possibly interpretable as iy and uw in Ratcliffe’s analysis).

Moreover, section 3.2 documented template misselections in ZT’s errors that are the formal
counterparts of CaCCuuC hypocoristics, but with the added twist that these errors, unlike
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D&Z’s hypocoristics, do display overt [ — M, + T] resurfacing, as in (/fadwa?/ —) 2adaa? — error
daw? in (6a). We argued that [ + M, + T] resurfacing (section 3.2.1) and [ — M, + T] resurfacing
(section 3.2.2) errors show that the inputs of ZT’s errors consist of lexical roots rather than
D&Z’s output roots or Ratcliffe’s (2004) sonority troughs.

Since (a) operations on lexical roots are attested in Semitic (e.g., in both corpora of ZT’s
errors), (b) operations on whole words are needed independently (e.g., in cases of prosodic circum-
scription and pure affixation; see Idrissi 2001:121), and (c) root extraction is a necessary step in
processing and derivation (as we concluded in section 4), the pursuit of analytical parsimony
prompts us to ask whether the additional concept of output root is needed to account for the
apparent failure of glide resurfacing in D&Z’s (2001) hypocoristics. In the following section, we
argue that the specifics of names already provide the tools needed to account for hypocoristic
formation in Arabic without the need to introduce the concept of output root.

5.2 What’s in a Name?

D&Z’s (2001) expectation that the names fayda, diima, and mufiida should exhibit overt glide
resurfacing rests on the crucial assumption that homophonous pairs of names and words share
both meaning and structure, that is, that name = word. For example, it is only when the name
fayda is equated with the word fayd-a ‘the returning one (f.)’ and its UR /faawid-at/ that one
can say that the name has a silent /w/ that should resurface when mapped onto the hypocoristic
CaCCuuC pattern. This equation is made explicitly by D&Z (2001:517)."" Similarly, the hypo-
coristics damduum and fadfuud only pose a problem for glide resurfacing when their correspond-
ing names are assumed to be based on the lexical roots Ndwm and \/fyd. Without equating the
name diima and the word diim-a ‘continuous rain with no thunder or lightning’, on the one hand,
and the name mufiida and the word m-ufiid-a ‘useful (f.)’, on the other hand, there would be no
expectation that these names include a silent /w/ and a silent /y/, respectively. Is it in fact reasonable
to think that some or all speakers equate homophonous names and words? In section 5.2.1, we
examine the semantic side of this question and in section 5.2.2, its morphological side.

5.2.1 The Semantics of Names Insights into whether names have the meaning of their word
homophones can be sought in the work of philosophers and semanticists, neuropsychological
behavioral data, language variation and change, and intuitions of language users. Below we exam-
ine all these sources of data and conclude that names are different from words.

5.2.1.1 The View from Philosophy and Semantics Following the influential work of John Stuart
Mill, most contemporary philosophers and semanticists consider that the meaning of a name
consists mostly in reference and little sense (see Saeced 1997:28 on this Fregean distinction). While
words have type reference and point to categories, names are indexicals, have token reference, and
point to unique individuals (see Sorrentino 2001, Jackendoff 2002:239). As for the sense of a
name, it is limited to one’s personal knowledge of the particular person bearing this name, that
is, what is called identity-specific semantic knowledge by Bruce and Young (1986:306) or person

I <[ T]he name [Sayda], grammatically, is a participle (feminine) form of the verb and would have the underlying
representation /Saawida/”’ (D&Z 2001:517).
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identity node by Valentine, Brennen, and Brédart (1996:190). In other words, the properties one
associates with an individual named John (e.g., occupation, ethnic origin, physical and personality
traits, address, phone number) do not extend to other bearers of this name (Kripke 1972:309,
Bach 1987:135, McCulloch 1989:21, Kleiber 1995:13).

Because the meanings of homophonous names and words are logically distinct, no synchronic
internal evidence can show that the connection between a name and a word extends beyond
phonetic coincidence. This is because any name can refer to any individual irrespective of his or
her actual attributes: Mr. Hassan [hasan] (an Arabic male name homophonous with the adjective
meaning ‘handsome’) and Mrs. Young need not be handsome or young. The names Hassan and
Young refer to the particular individuals assigned these names, whereas the adjectives zasan and
young only refer to individuals displaying the properties described by these adjectives. Gardiner
(1954:49) argues that even those names that are coined after existing words (e.g., Hassan and
Young) are meaningless. It follows that the meaning of the female name fayda is limited to (a)
its token reference (i.e., knowing who bears this name) and (b) the extralinguistic (i.e., connotative)
sense consisting in whatever biographical information the speaker knows about individuals he or
she happens to call by that name and the possible connotations of gender, age, social class,
nationality, ethnicity, or religion. Because women called fayda are no more involved in the activity
of returning than anybody else, neither the meaning nor the silent glide of the lexical root \fwd
(glossed as ‘RETURN’ by D&Z) can pertain to this name.

5.2.1.2 The View from Neurolinguistics Influential studies by Semenza and Zettin (1988, 1989)
mark the emergence of a neurolinguistic literature dedicated to the finding that brain-damaged
speakers may forget a name such as Baker while they have no problem retrieving the homophonous
word baker (proper name anomia), or the reverse (common name anomia). These deficits, referred
to collectively as the Baker-baker paradox, have been summarized in Cohen and Burke 1993 and
documented in numerous case studies, such as McKenna and Warrington 1978, Luchelli and De
Renzi 1992, Valentine et al. 1993, Fery, Vincent, and Brédart 1995, Semenza 1997, and Saetti
et al. 1999. Most of these neurolinguistic studies explain this dissociation by appealing to the
studies of philosophers, discussed in the preceding section, which hold that names lack the meaning
of their word homophones.

These two types of anomia suggest that homophonous name-word pairs are processed by
neurally and functionally distinct components of the semantic system (Miiller and Kutas 1996,
Lyons, Hanley, and Kay 2002:33). Neuropsychologically, then, it is not the case that Baker =
baker and, hence, that name = word. Neurolinguistic data therefore corroborate the conclusion
of philosophers and semanticists that names must be different from words. We now turn to
synchronic and diachronic facts leading to the same conclusion.

5.2.1.3 The View from Language Variation and Change The pronunciation of a given name in
Arabic can vary, while the form of its word homophone is always stable. For instance, the word
[fays-a] ‘alive (f.)’ (dial.) has a constant form, while the pronunciation of the name Aysha will
range from [fayS$a] to [ToySa], [TiiSa], [Taasa], or even (MSA) [Taa?i$a]. More instances of names
drifting away from homophonous words are given in (18). Our examples are taken from Emirati
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Arabic (18a) and Moroccan Arabic (18b—c). The names in (18c) have the structure of a posses-
sor + possessee noun phrase, but their lack of meaning obscures their original internal structure
and prompts speakers to treat them as mere sequences of sounds. This explains the loss of some
segments in the name forms.

(18) MSA word MSA word

form Dialectal name forms form Dialectal name forms

a. Taali faali, Sali, Tili, i¥l, Tl safiid safiid, safid, s¥id, sifid
hiss-a hissa, hassa, hussa, hissa fahd fahd, fahad, fahod, fohod
faa?id-a faa?ida, Yaayda, fayda, fiida xaliif-a xaliifa, xalifa, xlifa, xilifa
m-uniir-a muniira, mnira zum§-a zum€$a, zom¢Sa, zimfa
suhayl suhayl, suhil, shil, ishil fawad fawag, Ywag, fowag, ifwad
m-uhsin muhsin, mihsin, mihsin

b. faatim-a faatima, fatima, fatma, m-ubaarak mubaarak, mbarok, ombark,

fat®ima, fatna bbarok

c. fabdu fabdullah, Yabdulla, fabdu {abdulgadir, Yabdalqadar,
al-laah fabdalla, Tabdslla, Tballa al-qaadir {abgadaer, Saqgader
fabdu fabdussalam, Tabdissalam,
as-salaam fobslam, Toslam

In Moroccan Arabic, some names are homophonous with simple definite noun phrases: for
example, [-maxtar ‘the chosen one’, I-mahdi ‘the guided one’, and I-kaml-a ‘the perfect one (f.)’.
While the phrases always display the definite article, their homophonous names can lose it (even
though a name is, by definition, definite since it refers to a known individual). Thus, the name
forms Imaxtar, Imahdiy, and lkamla coexist with maxtar, mahdiy, and kamla, but the homophonous
phrases do not.

Just as we find variation affecting names but not homophonous words, so too do we find
instances of language change affecting words but not their homophonous names. For example,
the name-word pairs in (19) are still homophonous in MSA, but their corresponding Moroccan
Arabic dialectal name-word pairs have drifted apart. The dialectal word forms underwent short
vowel deletion, but the dialectal name forms did not.

Moroccan Arabic Moroccan Arabic

(19) MSA name-word form  dialectal word form  dialectal name form Word gloss
faziiz $ziz faziz *Qziz ‘dear’
hakiim hkim hakim *hkim ‘wise, doctor’
rabiif-a rbif(-a) rabifa *rbifa ‘grass’
rafiiq rfiq rafiq *rfiq ‘companion’
habiib-a hbiba habiba *hbiba ‘dear (f.)’
kariim krim karim *krim ‘generous’
zamiil zmil zamil *7mil ‘handsome’

To conclude, evidence from language variation and change confirms that names are isolates
that are linguistically dissociated from words. Originally homophonous name-word pairs can drift
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apart because the lack of semantic load in names makes them linguistic isolates, while words
must evolve consistently with the other members of their paradigms.

5.2.1.4 The View from Native Intuitions We noted in section 5.2.1.1 that plain logic shows
that (for example) Baker and baker bear no semantic relationship to each other, in section 5.2.1.2
that neuropsychology shows that the two words are accessed differently, and in section 5.2.1.3
that they behave differently both synchronically and diachronically. Do native speakers consider
that Baker = baker anyway? D&Z (2001) claim that they do precisely that. For instance, D&Z
expect the overt resurfacing of /w/ in the hypocoristic of the name fayda because they equate
what they assume to be its lexical root, g wd, with that of the homophonous word fayd-a ‘the
returning one (f.)’ (dial.), itself related to faad-a ‘he returned’ and fawd-a ‘returning’. The authors
of some Arabic name dictionaries do intuit that fayda shares the root \fwd of Saad-a ‘he returned’
(Baker 2003:362), but there are other name lexicographers who link this name to the homophonous
word fayd-a “visiting or nursing (the sick) (f.)’, containing the root V§yd of fiyaad-a ‘visiting (the
sick), clinic’ (Al-Khazraji 1976:433, Talaas and ‘uday 1985:213, Naasiif 1988:261), or even to
fayd-a ‘celebrating (a religious feast) (f.)’, sharing the root Vg vd of fiyd ‘feast’ (Tamer 2004:50).
The latter two interpretations—which also rely on homophony and which are as plausible as any
since they are readily made by some Arabic speakers—would avoid the problem posed by the
apparent lack of overt resurfacing in fayyuud: /w/ does not surface in this hypocoristic because
the lexical root of the word from which fayda is coined actually has an underlying /y/ for these
speakers.

Because, to match names and words, a speaker can only rely on homophony, names are like
inkblot tests; they have no intrinsic meaning but one is free to discern a meaning anyway. The
name Rose may invoke nothing to one English speaker, a flower to another, and the past tense
of rise to a third. It may even invoke the color pink to a fourth speaker who is familiar with
French (where rose also means ‘pink’) or the word for ‘rice’ to a fifth speaker who masters Arabic
(where [ruz, rUzz] means ‘rice’), since reactions to crosslinguistic homophony have long been
documented (e.g., Haas 1951, Leslau 1959). There being no right or wrong answer to the question
‘“What does this name mean to you?,”’ individual speakers are free to hazard creative or educated
guesses.

Interestingly, this exercise in free association is widespread in the Arab world, as revealed
by a common Arabic expression: 2ism falaa m-usammaa ‘the name suits the named one’ (literally
‘name on named’). Historical anecdotes abound of metalinguistic reactions to the connotations
of names (Ibn Al-Zubair and Badawi 1991:22ff., Sublet 1991). Some hadiths report that the
prophet Mohammed favored people and places that bore names evoking positive connotations,
and that he even renamed people whose names had negative connotations (Geoffroy and Geoffroy
2000:23-26). We claim, however, that this exercise in free association, based as it is on homoph-
ony or received wisdom, cannot be the linchpin of a synchronic analysis of hypocoristic formation
representing the grammar of a speech community. There are several reasons for this.

First, it is still the case that Mr. Hassan need not be handsome. Second, Arabic speakers
will perceive or process this name differently: some may link it to ‘handsome’, some to ‘good’
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(as in ‘good work’), and possibly some to nothing. Third, even if all Arabic speakers were
etymologically gifted, the assumption that hypocoristic formation decomposes names by relying
on meaning cannot be true since clearly senseless and borrowed names also form CaCCuuC
hypocoristics, as in Maryam — maryuum, Lauren — larruun, and Angela — nazZuul (Zawaydeh
and Davis 1999:117, 136). The fourth reason is that it is actually easy to find Arabic names whose
meaning is not readily available, even though speakers form hypocoristics from these names as
well. The evidence for this is fourfold. First, some names are homophonous with words unknown
to most native speakers, such as laylaa ‘wine, alcohol or its intoxicating effect’ and diim-a
‘continuous rain with no thunder or lightning’ (whose lack of overt glide resurfacing in unattested
*dayyuum earned it a place as one of the three problematic hypocoristics invoked by D&Z).!?
Second, some names sound different enough from possible word matches that even name dictionar-
ies can only venture possible links; for example, nihaad is not homophonous with any word of
Arabic, but Baker (2003:377) relates it to nahd ‘elevated piece of ground, female breasts, lion’.
Third, some names clearly owe their alleged glosses to folk etymology. For instance, dyaana is
glossed as the Roman goddess of hunting in Talaas and ‘uday 1985:121 and Naasiif 1988:241,
but it is also, more creatively, derived from diin ‘religion, belief’ (\/dyn) in Al-Arna’out 1989:
113 and even from \/dyn ‘LEND’ (see dayn ‘debt’) in D&Z 2001:517. Fourth, some names are
always listed without glosses, for example, bilal, maawiya, Sirin, Sahrazaad, and sonya.

5.2.1.5 A Unified Linguistic Account Knowing a word entails knowing (at least) four types of
specification: its form (phonological field), distribution (syntactic field), structure (morphological
field), and meaning, that is, reference and sense (semantic field). We suggest that personal names
have all of these fields but that their semantic field is deficient: it has space for reference and
extralinguistic (i.e., connotative) sense but not for linguistic (i.e., definitional) sense. This represen-
tation accounts for the philosophers’ and semanticists’ views commented upon in section 5.2.1.1
and the neurolinguistic facts shown in section 5.2.1.2. Since the lexical specifications of homopho-
nous names and words are different, they cannot share the same lexical entries and must be
interpreted (section 5.2.1.1), processed (section 5.2.1.2), and perceived (section 5.2.1.4) differ-
ently. It also stands to reason that they evolve separately (section 5.2.1.3)."3

Allerton (1987:72) and Brennen (2000:143) posit that even when a name evokes a sense to
a speaker at first, the sense of the homophonous word becomes less salient and less readily
accessible as the name comes to be used by this person more as an indexical referring to an
individual than as a word bearing sense. We agree with this scenario but think that linguistic
sense is never present in the name: it is the novelty of the homophony that gives some speakers

121t has indeed been our experience that many speakers are incapable of quoting the meanings of the very names
they claim to have meaning, as with the names [uZayn ‘silver’, zaynab ‘beautiful fragrant plant’, 2arwa ‘female mountain
goats’, hayfaa? ‘slender, delicate’.

13 Even if a homophonous name-word pair shared one lexical entry, the name and the word would be linked to
different structures and meanings, which is a notational variant of having two lexical entries.
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the illusion that a name shares the sense of a homophonous word. As that novelty wears off, so
does the incorrect feeling that the name may have had sense in the first place (whether it is to
the person naming a child or to the person first exposed to a name). Even if, because of cultural
reinforcement, some speakers keep the link between homophonous name and word active, such
a link would remain extralinguistic and could neither become linguistic nor be valid across a
community for the simple reason that anyone can treat homophony as he or she pleases, since it
is governed by shared surface phonology rather than by shared abstract attributes such as meaning.
It follows that no sense-sensitive hypocoristic rule can be valid across speakers.

If not sense, then, what causes the affix stripping in Arabic CaCCuuC hypocoristics? We
will argue below that Arabic names can (but need not) be assigned a morphological structure—also
on a speaker-specific basis—and that this is what hypocoristics can be sensitive to (though this
is again up to the individual speaker). Evidence for this comes from hypocoristic formation and
a set of aphasic errors. We predict that, because speakers assign morphological structure to names
solely on the basis of their surface form, some names may be assigned different structures simply
because their surface form allows for more than one analysis. Let us now assess this prediction.

5.2.2 The Morphology of Names We suggest that the affix stripping at work in Arabic hypocoris-
tics is guided by form alone. In addition to linguistic evidence (such as names retaining morpholog-
ical structure after the meaning of the original word is lost; see J. Anderson 2003), there is recent
psycholinguistic evidence that morphemic division can emerge without recourse to sense. Longtin
(2003) and Longtin, Segui, and Hallé (2003) compile such evidence from priming experiments
in French showing facilitation effects between semantically unrelated but morphologically related
words (e.g., département ‘department’ and départ ‘departure’), but these facilitation effects are
known to be especially clear and consistent in Semitic. Studies on Arabic (e.g., Boudelaa and
Marslen-Wilson 2000) and on Hebrew (e.g., Frost, Deutsch, and Forster 1997, Deutsch, Frost,
and Forster 1998, Frost et al. 2000) report cross-modal priming effects between homophonous but
semantically unrelated roots in Arabic and Hebrew but not in English. The current psycholinguistic
consensus is that Semitic languages—possibly because of their strong constraints on possible
word patterns—have morphologies that are rich enough to prompt speakers to extract roots in
the absence of semantic cues, even in names and isolated words (Plaut and Gonnerman 2000:
479).

To test these claims, we conducted a follow-up experiment in 2004 in which ZT was presented
with a list of names in a reading-aloud task. To avoid uncertainty about which member of a
homophonous name-word pair ZT might have erred on, in (20) we report only errors on names
that do not coincide with any word of Arabic (as far as we can reasonably state from our elicita-
tions). Epenthetic consonants are underlined in the target column. The [ — M, + T] errors in (20a)
are instances where ZT possibly extracts the root from a name and produces a word based on
the same root. One exception to this is the last item in (20a), which could be a case of affix
stripping, a common error in ZT’s performance. (20b) presents [ —M, + T] errors in which the
output is a word but can also be a name. (20c¢) lists [ —M, + T] errors where the output can only
be a name. The [+ M, + T] errors in (20d) combine metathesis and template misselection.
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(20) Errors revealing morphological structure in names

Target Target
name Output Output gloss name Output  Output gloss

a. faltaaf  — lataf ‘be soft’ m-uftasim —> Tisaam  ‘strap, thong’, name
lutfii — lataf ‘be soft’ ?ahmad — hamad  ‘thank, praise’, name
firaas — faras ‘horse’ c. lubaab-a — liblib-a name
Sams-a ~ — Sams  ‘sun’ fumar — fammaar name

b. 2anwar — nuur ‘light’, name faaliy-a  — faliy name
rabiif-a — rabiif ‘spring’, name hamd-aan — ?ahmad name
m-ahdiy — haadiy ‘guiding’, name d. hassaan = — hanas nonword
nufm-aan — na¥iim ‘paradise’, name dayaanaa — duny-aa ‘universe’, name
fadiil-a — faadil ‘fair, just’, sufy-aan — sayf ‘sword’, name

name

These aphasic errors on names and D&Z’s (2001) hypocoristics both show that affixal and
epenthetic consonants are treated differently from root consonants in names, and hence that names
undergo morphological decomposition. The arguments presented in sections 5.2.1.1-5.2.1.3 have,
we believe, established that the morphological decomposition of names, if it happens at all,
cannot be guided by sense. This suggests that—as in the priming experiments we just cited—the
extraction of the root is guided by the prevalence of a rich morphology that imposes a polymorphe-
mic analysis on all names and all words. It remains to be determined whether homophonous
name-word pairs, such as the name 7Zibtisaam and the word ?ib-t-isaam ‘smiling’, share the same
lexical root (sense being encoded in the word itself, not in the root, as in Larcher 1995) or have
distinct but homophonous lexical roots that ZT’s errors and Arabic hypocoristics simply treat as
equivalent.

Since names are semantic isolates whose morphological analysis can only depend on their
surface form, their lexical roots are likely to be as close to the surface as possible, which is exactly
the generalization that D&Z’s output roots were meant to capture in the first place. Under the
view that names lack sense, the simplest possible lexical roots of the names fayda, diima, and
mufiida will be \f vd, \dm, and \/fd, respectively. When mapped to the template CaCCuuC, these
lexical roots will yield the correct hypocoristics fayyuud, damduum, and fadfuud. As soon as
sense is no longer imposed upon names, these three hypocoristics cease to be problematic. We
conclude that output roots turn out to be an unnecessary addition to the array of linguistic units
required for analyzing Arabic word structure.

Another crucial difference between our analysis, on the one hand, and D&Z’s and Ratcliffe’s
analyses, on the other hand, is that we claim that speakers do not simply operate on those phonetic
consonants that are nonaffixal and nonepenthetic. Rather, we claim that speakers—being unguided
by sense—will either (a) posit roots that are surface true or (b) posit more abstract roots when
attempting to undo the effects of the glide-specific rules presented in section 4.1. Recall that, in
our analysis, the UR and the morphological structure assigned to names are up to individual
speakers. No speaker (and no linguist) can speak for the community when it comes to the analysis
of names since we are dealing with extralinguistic competence unguided by sense. Because of
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the rich allomorphic variations exhibited by weak roots, the analysis will vary across names and
across speakers. For instance, [ii] may stand for /ii/, which is the zero hypothesis, but also for
hiyl, Iyil, Iyu/, hayl, Iwi/, or /iw/ (see (12)). Our own elicitations from students and colleagues in
the United Arab Emirates, Kuwait, and Saudi Arabia coincide with D&Z’s results. However, they
also bring forth four alternative forms crucially revealing that some speakers posit an abstract
UR. All of the CaCCuuC hypocoristics we present in (21)—(24) come from our investigations;
they are all distinct from the CaCCuuC hypocoristics documented by D&Z (1999, 2001) and
Zawaydeh and Davis (1999).'*

We first consider hypocoristics that conform to D&Z’s results. The examples in (21) show that
the morphological decomposition is a solid empirical effect extending beyond the data presented by
D&Z in their three articles. Epenthetic consonants are underlined.

(21)  Name Hypocoristic Name Hypocoristic

a. yazan yazzuun sayf sayyuuf
nansi (Nancy) nannuus, nassuus Samma Sammuum

b. ?ahlaam halluum Pafraah farruuh
?anfaal naffuul Pastad safTuud
Pasraf Sarruuf Pabraar barruur

¢. m-ahammad hammuud m-sabbah sabbuuh
m-asaa¥il $afTuul m-ubaarak barruuk

d. Tadaar-iy fadouur sind-iyy-a sannuud
zaky-iyy-a zakkuuy badr-iyy-a badduur
xalf-aan xalluuf

e. Yawaatif Cattuuf lawaahid lahhuud
hawaazin hazzuun

f. baSaayir bassuur Pasaayil Passuul
banaayir bannuur Samaayil Sammuul
mabaayil ma6fuul

g. ?al-yaazy-a yazzuuy

h. Saym-aa? Sayyuum hasn-aa? hassuun
hayf-aa? hayyuuf lamy-aa? lammuuy
may6-aa? mayyuuf zahr-aa? zahhuur
nazl-aa? nazzuul

i. fum-ay-m-a fammuum bub-ay-n-a baf6uun
kl-ay-6om kalGuum suh-ay-l-a sahhuul
zul-ay-x-a zalluux luz-ay-n laZzZuun

j. z-ay-nab zannuub f-ay-sal fassuul
h-ay-dar hadduur

The names in (21a) lack epenthetic and affixal consonants altogether; hence, all of their consonants
are treated as root consonants and preserved. Those in (21b—d) do not appear in D&Z’s three

141 jke D&Z, we omit the -a, -e, -i suffixes that are sometimes added to some of the hypocoristics we collected
(e.g., Pammun-a, nazZuul-e, fahhuud-i, the last suffix standing for the first person singular possessive).
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articles, but their epenthetic (b), prefixal (c), or suffixal (d) consonants appear there in other
names. The remaining examples introduce nonroot consonants that do not appear in D&Z’s data.
They are epenthetic consonants (21e—f), prefixal consonants (21g), suffixal consonants (21h),
and the diminutive infixed morpheme -ay- in its modern position (21i) and (what is possibly) its
archaic position (21j).!5 (The diminutive infix is arguably more of a vocalic pattern than an infix.)
All of these examples comply with D&Z’s generalizations.!® We now turn to those hypocoristics
that behave otherwise.

In each example in (22), a nonroot consonant is preserved in the hypocoristic pattern in the
way only root consonants should be.

(22)  Name Hypocoristic Name Hypocoristic

a. /asmaay/ ?asmaa? ?assuum Payman ?aymuun, Yammuun
?amaanii ?ammuun zawaahir Zawhuur
Paryam Paryuum

b. m-ufiid-a maffuud m-uniir(-a), m-anaar mannuur
m-iifaad ma$Suud m-anaal mannuul
?al-yaazy-a lazzuuy

c. sult-aan saltuun fadn-aan fadnuun
sind-iyy-a sanduuy naza-at nazzuut
Samm-ah Sammuuh yaad-ah yadduuh
saar-ah sarruuh

These new data show that speakers are actually free to decompose names thoroughly, partially,
or not at all, as befits lexical items whose morphological analysis is conducted in the absence of
semantic information. The epenthetic consonants (22a), prefixal consonants (22b), and suffixal
consonants (22c) of these names are treated as root consonants here, whereas they were treated
as nonroot consonants in (21) and in D&Z’s hypocoristics.!” There are even doublets or quasi

15 According to Fleisch (1983:99), the rare -ay- pattern (or infix) in (21j) indicates both diminutives and augmentatives.
For him, faysal is the augmentative of ‘judge’ and haydar is the diminutive of ‘pebble’. This -ay- is no longer productive
in the first syllable, but some speakers clearly still treat it as affixal in the hypocoristics of (21j).

16 All these alternative hypocoristic forms differ from D&Z’s (2001) results, most likely for two reasons. First, all
of D&Z’s consultants were from Amman, Jordan. Most of our consultants were from the United Arab Emirates and
Kuwait, though a few of them were from Saudi Arabia, Oman, Egypt, Syria, and Jordan. Second, D&Z’s (1999:85) data
collection was based on multiple choice: ‘‘For each name, speakers were given one or more choices of possible hypocoristic
forms, and were asked to circle any that they thought were appropriate for the name. If none of the listed hypocoristics
seemed appropriate, speakers were asked to write in one that they considered suitable for the name.”” In our own elicitations,
six name-hypocoristic pairs were presented as examples to our consultants, after which they were simply asked to come
up with their own hypocoristics for other names they could think of. This difference in methodology is likely to have
influenced the results in that we provided less guidance.

17Such cases abound in Arabic. Idrissi (2001:107ff.) proposes a process of affixation of prefixal and epenthetic
material to the root that creates complex roots. He shows that this incorporation is frequent in Arabic (and Berber)
morphology. It can be seen in prefixed triliteral nouns selecting the broken plural pattern of quadriliteral nouns, such as
m-adras-a ‘school’ — madaaris ‘schools’, on a par with quadriliteral faflab ‘fox’ — @afaalib ‘foxes’. It can also be seen
in prefixed triliteral stems serving as the derivational input of quadriliteral verbs, such as m-adras-a ‘school’ — ta-
madras-a ‘he attended school’, on a par with quadriliteral ta-dahraz-a ‘he rolled (reflexive)’. A similar phenomenon is
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doublets where the same prefix or name can be treated either way. For instance, the epenthetic
glottal stop can be left out or not: 2asraf — Sarruufin (21a) but 27ayman — 2aymuun in (22a), even
though the two names share the same pattern. Note the total freedom of analysis and irrelevance of
sense revealed by the alternative hypocoristic form 2ammuun: the glide of the name 2ayman is
ignored to the benefit of the glottal stop even though the glide belongs to the ‘‘accepted’ root
\ymn and the glottal stop is supposed to be epenthetic. Epenthetic w can also be treated either
way: fawaatif — fattuuf in (21e) versus Zawaahir — Zawhuur in (22a). There is a similar choice
for prefixes: m-ufiid-a — fadfuud in D&Z 1999:90 versus m-ufiid-a — maffuud in (22b), and
fal-yaazy-a — yazzuuy in (21g) versus Pal-yaazy-a — lazzuuy in (22b). Likewise, suffixes can
be either omitted or incorporated: xalf-aan — xalluuf'in (21d) versus sult-aan — saltuun in (22c).
We have not come across hypocoristics treating the diminutive morpheme -ay- as part of the root
(to parallel its exclusion from the hypocoristics in (21i—j)), but we expect a wider empirical study
to uncover such data. All the data in (22) are incompatible with D&Z’s output roots and Ratcliffe’s
sonority stripping since both approaches exclude epenthetic and affixal consonants.

We have just documented cases where nonroot consonants are incorporated into CaCCuuC
hypocoristics, but we have also found instances where silent root consonants are posited and
resurface in such forms.

(23) Name Hypocoristic Name Hypocoristic Name Hypocoristic
a. raami rammuuy fali Calluuy Saadi Sadduuy
faadi fadduuy haadi hadduuy zaki zakkuuy
b. riima rammuuy muuza mazzuuy huda hadduuw,
hadduuy
fula falluuy hiba habbuuy haala halluuy
hala halluuy rana rannuuy huda hadduuy
hila halluuy Samma Sammuuy lama lammuuy
duha dahhuuy maha mahhuuy muna mannuuy
suha sahhuuy nada nadduuy nuha nahhuuy
rida radduuy rula ralluuy saara sarruuy
saza sazzuuy yaada yadduuy
c. riima rayyuum diima dayyuum
d. nuuf nawwuuf nuura nawwuur

None of the hypocoristics in (23) are compatible with output roots; the observed overt glide
resurfacing proves that some speakers posit abstract URs that go beyond the phonetic makeup
of the source names. Some consultants exhibited overt glide resurfacing with most [i]-final names,
as shown in (23a). This suggests that some speakers analyze the final vowel [i] as including /y/,

found in Classical Arabic diminutivized plurals such as Pusayhaab ‘friends (diminutive)’: the epenthetic glottal stop is
extracted from the surface form of Pashaab ‘friends’ along with the consonants of the root \/ghb. Within a word-based
approach, Hammond (1988:254) treats such correspondences as output-to-output segmental transfer.
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possibly by analogy with colloquial nasi ‘he who forgot’ (MSA /naasiy/ — naasii in (12a)).'8
Likewise, some consultants exhibited the same overt glide resurfacing with some [a]-final names,
as in (23b). It appears that these speakers also analyze these names as /y/-final, by analogy with
/ramay-a/ — (prepausal) /ramay/ — ramaa ‘he threw’ in (12a). They are not guided by the URs
of the homophonous words, since some of these words actually end with /w/: the word rida
‘acceptance, agreement, blessing’ is homophonous with the name rida but may be said to involve
the root \rdw (see ridwaan ‘blessings’). Only one a-final name (hud-a — hadduuw, hadduuy)
is also treated as possibly ending in /w/, possibly by analogy with /danaw-a/ — (prepausal)
/danaw/ — danaa ‘he came near’ in (12b). The observed preference for a final /y/ over a final
/w/ may be due to insufficient data or, more likely, to a constraint (pointed out by D&Z (2001:
517, fn. 4)) leading to the avoidance of combinations of [uu] and [w].'° Tt is not due to any
statistical predominance of /y/-final verb roots since an analysis of Chekayri and Scheer’s (2004)
database reveals that 51% of Arabic glide-final roots end in /w/ while 49% end in /y/. We also
see in (23c) that the names riima and (by now familiar) diima lead to the alternative forms
rayyuum and dayyuum in addition to the forms ramruum and damduum reported by D&Z (1999:
84, 90) and the alternative rammuuy listed in (23a). The alternative forms rayyuum and dayyuum
seem to be due to analyzing these URs as posited /riym-a/ and /diym-a/, by analogy with /hiyl-
at/ — hiil-a ‘trick’ in (12a), whereas D&Z’s ramruum and damduum arise from the posited URs
/riim-a/ and /diim-a/ that are more transparently faithful to the PR. These hypocoristics do not
treat these two names as based on the lexical roots ¥ rym and \dwm of their homophonous words.
We expect this since our analysis does not equate homophonous names and words. Finally,
(23d) shows that nuuf and nuura yield nawwuuf and nawwuur. These data again show that these
hypocoristics are not built on the output roots N [nf] and N [nr]. They also show that speakers are
free to posit URs; in this case, they do so by analogy with /suwd/ — [suud] ‘black’ in (12b).
In conclusion, the data in (23) cannot be explained by means of D&Z’s output roots. On
the other hand, Ratcliffe’s (2004) analysis—based as it is on sonority stripping—could account

'8 One might wonder why these CaCCuuy hypocoristics do not turn into CaCCii along the lines of /m-armuuy/ —
marmii ‘thrown’. Two explanations suggest themselves. First, this could simply be due to the lack of productivity of
glide-specific assimilation rules, already pointed out in footnote 8. Second, it may be that the absence of semantic networks
in names makes UR-to-PR faithfulness requirements stronger on hypocoristics than they are on words.

19 We find this constraint to be strong over word-final uuw# sequences. Evidence for it comes from the ways in
which names with root-final /w/ undergo substitution when /w/ should appear as [uuw] in the corresponding hypocoristics.

(i) Name Hypocoristic
Parwa Parruuy (*?arruuw)
fadwa fadduus (*fadduuw)
marwa marruus (*marruuw)
manwa mannuun (*mannuuw; example from D&Z 1999:92)

We find this constraint to be much weaker or even nonexistent over word-medial wuu sequences, since the hypocoristics
nawwuur and nawwuuf are acceptable to many speakers.
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for (23c—d) by extracting glides from the long high vowels. It could also extract y from the word-
final i in (23a) provided sonority stripping is made to apply to the MSA version of the names
(which have ii in all cases). The data in (23b) remain unexplained in Ratcliffe’s approach as it
now stands.

Neither D&Z’s output roots nor Ratcliffe’s sonority stripping can account for the four cases
in (24).

(24)  Name Hypocoristic Name Hypocoristic
a. faySa, (iisa fayyuus, fawwuus Sayxa, Siixa Sayyuux, Sawwuux
b. safaa? saffuuy wafaa? waffuuy

The hypocoristic forms fawwuus and Sawwuux are not predicted under either analysis because,
for D&Z, the input names do not include a [w] and, for Ratcliffe, the input names include neither
a [w] nor a [uu]. Both hypocoristic forms show that speakers can go against surface forms and
are free to posit any UR as long as it conforms to the rules in (12): the [ii] of {iisa and $iixa can
be derived from a UR that includes /y/ (12a) as well as one that includes /w/ (12b). Likewise,
our view of hypocoristic formation as unguided by sense predicts that some speakers can see an
analogy between the word-medial [ay] of faysa and Sayxa and the word-medial [ay] of both xayf-
a ‘scared, f.” (dial.) (\/ij) and hayr-a ‘confused, f.” (dial.) (\/hyr). Our analysis therefore explains
the variation observed in these four hypocoristic forms. Similarly, the two hypocoristics in (24b)
show that speakers can go against the phonetic presence of a nonepenthetic and nonaffixal [?] to
posit a /y/ in accordance with rule (13d). They do not seem to posit a /w/ because the hypocoristic
forms that would result from it (*saffuuw, *waffuuw) would violate the constraint against uuw#
mentioned in footnote 19.

In this section, we have shown that speakers are free to venture personal guesses about what
the URs of names may be. When mapping names onto the CaCCuuC hypocoristic pattern, speakers
may proceed in one of the following ways. First, they may decompose names in a way that leaves
out affixal and epenthetic material. Second, they may simply incorporate this material in a new
root (see Idrissi 2001:107ff., for similar cases in Arabic verbal and nominal morphology). Third,
they may assign a root to the name on the basis of the quality and position of its full vowels.
This confirms that there is no equation between the meaning and structure of homophonous names
and words and that the input to hypocoristic formation in Arabic is a consonantal root that is
extracted from the surface form of the name, extraction being guided by morphophonological
regularities rather than by morphosemantic knowledge. What is more, the freedom of the abstract
analysis exhibited by the hypocoristics in (22)—(24) is incompatible with analyses based on pho-
netic strings (even after epenthetic and affixal consonants have been excluded). The abstractness
inherent in our analysis allows us to account for the observed array of data—both hypocoristics
and aphasic errors. By contrast, we believe that surface-based analyses, such as those of D&Z
(2001) and Ratcliffe (2004), cannot do so because their essence is to be bound to phonetic infor-
mation.
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6 Conclusion

This article has pursued our research program from the point where PBI 2000 left it. We had
earlier argued that ZT’s aphasic errors treated the URs of Arabic and French as being of different
morphemic natures. The consonants of Arabic roots were frequently metathesized while those of
French roots were not. We think this empirical effect is still intractable for models of morphology
that do not recognize the existence of morphemes in general and consonantal roots in particular.
In the research reported here, we pursued this line of investigation by testing ZT on words based
on weak roots, that is, words whose URs have traditionally been viewed as containing glides.
These glides are silent in some words and audible in others. We tested ZT on words in which
these glides were silent and found that they resurfaced in some errors. We argued that this demon-
strates that his errors operate on underlying root morphemes rather than on fully formed words
(or paradigms) or even surface strings of consonants. We extended this study to hypocoristic
formation and concluded that it too shows evidence of operations on underlying root morphemes,
even though ZT’s errors involved meaningful words while hypocoristic formation operates on
senseless names. We now turn to the implications of our findings.

We showed that, in Arabic, words and even nonwords are automatically decomposed into
consonantal roots and syllabic patterns, even in the absence of related words and semantic cues.
This is done through a process of root extraction that also applies to names, whether native or
borrowed. The consonantal root then emerges as an independent lexical unit that can be used to
form simple words in the input-to-output fashion illustrated in the first part of (25), as in the
combination of Vkzb and CaaCiC to form kaatib ‘writer, writing’. More complex words may be
formed in an output-to-output fashion from such words, as in the second part of (25), by means
of apophony and/or mapping of a stem onto a template, as in kaatib ‘writer’ — kuttaab ‘writers’
(see Idrissi 1997:133), or by mere affixation, as in kaatib ‘writing’ — kaatib-uun ‘writing (pl.)’.

(25) root — word 1 — word 2

We suggest that the first part of (25) is to be privileged unless there are specific reasons to
opt for the second part, a division of labor that defines a rich area of investigation. Examples of
mixed approaches are expounded in Bolozky 1999 and Arad 2003 for Hebrew, Idrissi 2001 for
Arabic and Berber, and S. Rose 2003 for Ethiopian Semitic.

Surface-based approaches dispensing with lexical roots altogether must account for the exter-
nal evidence discussed here. They also face at least two other challenges, one posed by the source
word and the other by abstract root segments. It has often been pointed out (e.g., in Idrissi 2001,
Prunet 2006:45, and references therein) that attempting to do away with Semitic roots requires
the often arbitrary—and sometimes impossible—choice of an input (word 1), an output (word
2), and a direction (word 1 — word 2). There are also numerous arguments for abstract root
segments in Semitic that appear to be intractable for surface-based approaches (e.g., in Brame
1972 for Maltese Arabic, and in Marcos 1974, Bender and Fulass 1978, Voigt 1981, Podolsky
1991, S. Rose 1992, Lowenstamm 1996, Prunet 1996a,b, 1998, Banksira 2000, and Chamora and
Hetzron 2000 for Ethiopian Semitic). These studies document various violations of the biunique-
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ness condition—that is, instances where URs and PRs cannot be uniquely recovered from each
other (Idsardi 2006)—in the segmental makeup of Semitic roots.

The other implication of our study is that phonology must allow for abstract representations.
In this respect, our work joins arich tradition in generative phonology. We believe that morphemes,
just like phonemes (see Sapir 1933), are mental, cognitive units, and as such can only be abstract
and need not—and, strictly speaking, cannot—be isomorphic with their allomorphs. We also
concur with recent studies such as Scheer 2004 on phonological representations, LaCharité and
Paradis 2005 on borrowings, and Y. Rose 2003 on the acquisition of phonology, which all point
to the inadequacies of models that put the burden of analysis solely on surface forms.

Our attempt to find evidence for the abstract nature of Arabic roots led us to examine new
aphasic errors. It also led us to explore hypocoristics, to understand the lack of glide resurfacing
they have been claimed to display. The results of our empirical investigations of aphasic errors
and hypocoristics bear out our predictions. It would be fruitful at this stage to extend the types
of evidence discussed here and elsewhere to studying the templates of Arabic, which are even
less understood than its roots.
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