Chgpter 3. TheRole of Featuresin a Symbolic Theory of Phonobgy:
Comments on Clements
Bert Vaux
Theimportance of ClementsOnovd arguments for the centraity of features in
phonobgy should not be undeestimated, coming as they do on the heels of
increasingly common attempts by phoneicians and connectionists to deny the
existence of features, rules, abgract undelying representations and other
highe-order symbolic categories and opeationsin human lingustic cognition.
The mosgt recent such attempt is FlemmingOf2005retreat to a system of phongic
primitives that abandonsmore than fifty yearsOworth of evidence for the
existence of distinctive features (cf. Jakobon et al. 1952, Miller and Nicely
1955,Chonmsky and Halle 1968,McCawley 1972,Fromkin 1973,Kiparsky
1974,Singh 1976,Baltaxe 1978,Brakel 1983,Hall 2001,Ruszkiewicz 2001,
etc.). Clements rightly notes that this effort (to which onecould add Shattuck-
Hufnagd and Klatt 1979, Soli and Arabie 1979, Lisker 1985,and much work in

Articulatory Phonobgy") reveals Ca bias toward phoneic redudionism.&
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1 As Ladefoged 2004 notes, Qnog practitione's of articulatory phonobgy are
not adherents to the principles of universal grammar and see no need for a
universal set of features.O



Clements then presents a number of compdling arguments in suppot of
feature-based phonobgy, such as the fact that Gthe two features [+poderior] and
[xdistributed] capture jud the set of [corond] contrasts that is actudly attested
across languayes,Oand asserts that phoneic theories that eschew features are
unable to accourt for the same facts (p. 9). ClementsOwork is an impressive
complement to the above-mentioned classic arguments for features, to which one
can add more recent arguments for distinctive feature theory from experimental
linguistics, cf.:
¥ psycholinguistics: Wickelgren 1965,1966,Anisfeld et al. 1968,

Anisfeld and Gordon 1968,Martin 1975, Derwing and Nearey 1986,

Bedoin 1998, Krifi, Bedoin, and MZrigot 2003,Pychaet al. 2003
¥ neurolinguistics: Lawson and Gaillard 1981, Phillipset al. 2000,

Obleser et al. 2004
¥ aphasia: Martin 1972, Testut 1980,Sweda 1982,Milberg et a. 1988
¥ perception: Tannahill 1971,Hayden 1976,Eimas et al. 1978,

Hillenbrand 1983, Blumstein and Stevens 1985, L ahiri and Jongnan

1990, Green and Kuhl 1991, Espy-Wilson 1994, Mardlen-Wilson and

2 For paalld philosophical arguments agang redudionism in philosophy,
psychology and biology, see Mill 1843,Putnam 1967,1973,Mayr 1970,1982,
Hull 1974,Fodor 1974,1981,Fodor and Pylyshyn 1988, Wimsatt 1976,
Pylyshyn 1984, Hardcastle 1998,van Gulick 1993.



Warren 1994, Bitar and Espy-Wilson 1995, Stevens 1995,2003,Wode
1997,Jusczyk et al. 1999, L ukaela and Turvey 2001
¥ production: Anisfeld et al. 1968,McReynolds and Engmann 1975,
Jaeger 1992,Roge's and Storkel 1998, Goldrick 2004
¥ production and perception: Singh1976,Goldgein 1980
¥ acquisition: Humphrey 1977(L1), Wall 1976(L2)
¥ orthography: Sawyer et al. 1999
¥ rhyme: Zwicky 1976,Berg 1990
ClementsOfocus on articulatory rather than auditory features (following
Chomsky and Halle 1968et seq. and pace Brakel 1983, Flemming 1995)draws
suppot from studies finding that features are groundel in activities of
articulators rather than acoudic targets. Tatham 1979,for ingance, cites
evidence from an electromyographic study by Tom Shipp of the VA Hospital in
San Frandsco showing tha in English word-find undelyingly voiced obgruents
tha surface as voiceless (i.e. do not undego periodic abduction of the vocal
foldsg), thelarynx is actudly in the configuration for voicing (i.e. [-stiff voca
foldg in our terms). Thekey here is tha the phonobgical feature tha
characterizes the class of QvoicedOsegmentsin English is clearly indexed to an
articulatory activityN setting the vocal foldsto a particular range of stiffnessN
rather than to a particular auditory event such as voice onset time. Further

evidence for the articulatory undepinnings of the phonobgical feature [stiff



vocal foldg can befoundin its multiplicity of acoudic manifestations induding
formant cutback (Liberman et al. 1958, Lisker 1975); spectra characteristics of
therelease burst (Winitz et al. 1975,Williams 1977,Hutters 198517);
differences in the degree and temporal extent of formant trangtions(Coope et
a. 1952, Stevensand Klatt 1974, Summerfield and Haggad 1974);and
differences in FO changefollowing release (Haggad et a. 1970, Fujimura 1971).
It isrelatively straightforward to correlate the suite of phonobgical voicing
behaviors with a single articulatory activity, stiffening of the vocal folds
whereas it does not satisfyingly correlate with any single acoudic event.

Kim 1970and Iverson and Salmons1995make similar observationsfor
[spread glottis] in English, where the phanological ingruction to spread the
vocal foldsmay or may notresult in greater airflow throughthe vocal tract, thus
produdng an eventual output of either a voiceless unaspirated stop or a voiceless
aspirated stop at a given point in time. Kim 1970foundfor ingance that the tOs
in both tar and star involve signifi cant spreading of the glottis (i.e. they are
[+ spread glottis]), but dueto the presence of a preceding [s] the latter surfaces
with significantly less acoudic aspiration, because the burst of air produced by
the lungshas been consumed by the [s]. This mismatch between the surface
acoudics on onehand and the phonobgical representation and the articulatory
facts on the other agan suggests tha phonobgical features are based in

articulationsrather than acoudics.



The articulatory basis of features makes sense in light of increasingly
robug evidence that animals (indudng humans) cognitively modd relevant
actionsand events in terms of the phydcal activities necessary to execute them
(Motor Theory; Ribat 1890, Taylor 1962, Tettamanti et a. 2005, etc., and for
languaye (pace Ohda 1996)Libeman et al. 1963, Williams and McReynolds
1975,Borden et a. 1980, Libeman and Mattingly 1985, Fadigaet al. 1995,
Calvert et al. 1997,Fadigaet a. 2002, Tremblay et a. 2003).The claims of
Motor Theory have recently been bolstered by imaging studies of the activity of
mirror neuronsin the premotor area of the monkey brain, which are activated by
both execution and observation of manud and oral actionsby both first and third
person agents (Gallese et al. 1996, Ferrari et al. 2003,Fogassi and Ferrari 2004).

With these important appesls of ClementsOfeature theory in mind, |
would like to address some relatively minor questionsraised by its empirical and
forma components.

1. Faulty database

Themain probem lies in the use of the UCLA Phonobgical Segment Inventory
Database (UPSID, http://www.langmeaker.com/upsdlanguages.htm) as the
empirica base uponwhich Clements builds his theory. UPSID has serious
phongic and phonobgical flaws, as| detail bdow, and therefore should not be

used as the empirical basis for cross-lingustic phoneic or phonobgical



theories.® Both the current electronic form of the database and the well-known
summary of its contents in book form (Maddieson 1984)appear to bethe
produd of agrant obtained at UCLA by lan Maddieson (and Peter Ladefoged?)
to synthesize wha we know aboutthe phondic content of phonobgical
inventories in a representative sampling of the worldOg$anguages. Maddieson
was an ideal linguist to carry out such a project, as heis known for the high
qudity of his groundbeaking phoneic studies of diverse and lesser-known
languayes. Unfortunately, UPSID appears to have been built not on phoneically
reliable work such as his, or phonobgically reliable work such as DellOs
treatments of French and Berber, but rather on relatively arbitrary old grammars
and articles. The daabase contains not only coding errors (such as the omission
of Russian / [§]; cf. Basb¢ Il 1986),but also unwittingly imported phoneic and

phonobagical errors from the source materials, examples of which are given in

(1).

3 Clements 2003 notes this problem (pp. 298 299), but addsthat the data can in
his opinion be used as long as they are interpreted with care and cross-checked



(1) Some imported erorsin Maddieson 1984
¥ Russian &Y described & nonpdatalized (266)

¥ Eastern Armenian reported as having only onerhotc (it has two, atap and
atrill)

¥ Eastern Armenian characterized as opposng unapirated, aspirated, and
gjective voiceless sops when in fact these three series are voiced,
voiceless aspirated, and vorceless unaspirated respectively

¥ both phonenic and alophont vowel length omitted in Tuvan, Y akut, and
Khdaj

¥ Bashkir! rendaed as z (it is written as a form of z in the Bashkir script),
while" is correctly rendered as", nd s

¥  Kirghiz velars not represented, even thoudh their separate uvular seriesis

0
1.1. Phonetics
Older Mongolan grammars (Street 1963,Luv!anvandan 1964,Hangin 1968)
and by extenson Maddieson 1984 erroneoudy claim tha the Khakha (Halh)
dialect containsonly onehigh front unroundeal vowel and organizes its vowel
system in terms of backness and roundnes. In reality, as shown in phoneic
studies by Rialland and Djamouri 1984 and Svantesson 1985,Khdkhaalso
features an ["], which does not appear in traditiond descriptionsbecause it is not
represented in the writing system, and organizes its vowel system in terms of
[ATR]. (Traditiond descriptionsforced these [ATR] contrasts into the more
familiar [back] contrasts of other Altaic languayes, especially of the Turkic

family.) According to Maddieson 1984281 Khadkha Mongolan has the vowel

agang original sources when questionsarise as to their reliability. He gives an



inventory in (2), whereas the phoneic study by Rialland and Djamourn shows

tha it actudly has theinventory in (3).
(2) Khdkhavowel inventory according o Maddieson 1984281

short long
high I # $ #:
higha mid e e:]
mid a0 @O &0 @O
lower mid % %
low & &

(3) Khdkha (short) vowel inventory according to Rialland and Djamour 1984
([1] isahamonic alophoneof /i/, and is notinduded here)

traditiond labe [ e a t u S 0
IPA value i ' & u ( o] %
F 2525 | 2350 | 1500 | 630 825 925 | 1060
F1 250 420 900 275 400 400 630
Fo-F1 2275 | 1930 | 600 | 355 | 425 | 525 | 430

The UPSID daabase in fact generally fails to capture the actuad phoneics of
vowel systems, which unfortunaely facilitates claims aboutdispersion paterns
in vowel systems by e.g. Liljencrants and Lindblom 1972and Flemming 2004,

as well as Clements (indirectly on p. 9), thoughcareful phoneic study of a

extended case study of such error-detection and correction on pp. 316-318.



representative range of vowel systems has shown these claims to be unjudified
(Disner 1983).

The database (as presented in Maddieson 1984)also incorrectly presents
many languages with aspirated stopsas not aspirating these stops induding
Aleut (Taff et al. 2001239), Amharic, Evenki (Li 1996),German (Wagne
2002),Goldi (Li 1996),Manchu (Li 1996), Tuvan (Li 1996),and Y akut
(Krueger 1962).This flaw, which results from the fact that mog writers of
grammars do not indicate aspiration in their transcriptionseven if they are aware
of its existence, has the unfortunate consequence of leading both Maddieson
1984 and Clements (p. 33) to condudethat non-aspiration is the unmarked state
for voiceless stops even thoughcloser examination of the actual phoneic and
phonobgical facts casts this populr generalization into doubt(for further details
see Vaux and Samuds 2005).Excessively literal and unaitical renditionsof
simplified transcriptionslike this aboundin the consonantal domeinN e.g. the
well-doaumented Sinhdese implodve stops are nowhere to be foundin the
inventory on p. 272, presumably because they are notwritten as such in the
orthographic systemN but these errors are perhgps even more rampant in the
vocalic component of UPSID: for example, the famoudy roundel Fars [+ ] for
exampleisrendaed as< &> (1984268),and the Turkish [¥4] allophoneof /e/
tha occurs before {rimn} is omitted from the Osmanli inventory onp. 277,

presumably because it is not conveyed in the orthography.



UPSID also fails to reflect idiolectal and dialectal variation that is
essential in formulating accurate typological generdizations such as the
variation we find in the English-speaking world between individuals who oppo®
unaspirated fully voiced and voiceless series (e.g. Lisker and Abramson 1964
observe tha oneof thar four English speakers systematically has large voicing
lead for the QvoicedOstop series; cf. also Scobbie 2002)and those who oppcse
plain and aspirated series, with the plain series varying in voicing depending on
segmental and prosodic context.

Other phoneic generalizationsextracted from UPSID need to be used
with caution because they may refl ect artifacts of perception and transcription,
rather than actud phonobgical paternsin thelanguages being described. For
example, ClementsOgeneralization from UPSID that having onevoiced fricative
makes it more likely to have another onein the same inventory can follow
directly from whether or not theindviduals who did the origind transcriptions
were able to hear voicing in obdruents successfully. Thisis notrivia matter, as
shown by thefact that only the mog observant phoneicians and phonobgists
are aware that speakers of English generally devoice word-initial and word-find

obgruents (cf. e.g. Haggard 1978and Pierrehunmbert and Talkin 1992109).



1.2. Phonology

At the phonobgica level, matters become even more complicated. For example,
UPSID isincondstent in the level of phonobgical representation it describes.*
UPSID seems on onehand to be describing surface (i.e. allophonc)
representations since for example they rende Eastern Armenian as having a
retroflex voiced non-sibilant fricative (Maddieson 1984273) tha is a surface
allophoneof ther two rhotic phonemes/)/ and /r/ but not a phonene in its own
right, and they indudethe diphthong[i€] (actudly [j']), aword-initial allophone
of /e/ and agan not an indgpendent phonene. On the other hand, UPSIDOs
representations sometimes appear phonenic: for ingance, they do notindude
Eastern Armenian [vo], a surface allophae of undelying /o/ whose distribution
is exactly parallel to tha of [j' ]; nor dothey indude[' ], an allophoneof /e/ in
certain prosodic postions Similarly Maddieson 1984267 rende's French < r>
as a voiced uvular trill /r/, without mentioning its allophone [(] and [*], agan
implying tha the inventories are based on undelying rather than surface

representations Thelist of confusonsbeween undelying and surface

4 Maddieson 19846 states that On the database each segment which is
consdered phonenic is represented by its mos characteristic

alophoné& UPSID, unlike the S[tanford] Plhonological] A[rchive], makes no
attempt to indude information on allophanic variationObut this prindple is
inherently misleading and, as detailed beow, is not followed congstently.



representationsin UPSID can be extended at length; illudrative examples are
provided in (4).

(4) conflicting levels of representationin UPSID
a. alophont

¥ Frenchislisted as having jand w, which ae only surface allophone (of
/il and/ul respectively)

¥ the Spanish chat indudes the allophont (but not phonenic) voiced
fricative series

¥ Turkish is described as having a glottal sop (p. 277), wich to the best of
my knowledge appears only allophoncally in word-initial postion
b. phonenic
¥ the[#] alophore of Rusian /a/ and fo/ isnotinduded

¥ Turkish d' andi" are labelled as occurring only in loanwords which is true
of the phonemes (which gppear primarily in Arabic and Rersian loans) but
not the dlophone (which are regular allophones of /k/ and g/ in [-back]
spans)

¥ Turkish islisted as not having $, which istrue phonenically but nat
allophontcally

¥ theuvular allophores of dorsl obgruentsin Yakut and Evenki are not
induded

¥ Kabadian is gated to have only two short vowels, which istrue
undelyingly bu noton e surface (q.v. @larusso 1992).

5 Clements (p.c.) comments that CDell considers /j/, but not [w] as a phonene in
French (see e.g. the phoneane chart in Les regles et les sons 2nd edition, p. 101,
or his article onthe pdatal glidein French, Dell 1972as cited in his book).1
have discussed this issue with him at length in the past and agree with him tha
in the framework of classical generative anaysis, /j/ probably would have
phonenic status, while /w/ is phonenic at best only in loanwordslike whisky
where it behaves like a cononant in not triggeing vowel ddetion (Ie whisky,

*|* whisky). Phonemic pdatal glides/j/ in naive French words are largdy those
tha descend from earlier pdatal |, asin fille, abeille.O



Clements is aware of this problem: he states for example tha Ewe is reported to
have nasal connants, but these are actually allophores; he al'so discusses the
problem of Southern Nambiquara in the 2003version of his theory (Clements
2003316).In the present volume, however, he does not indicate which level of
representation (if either) he desires his theory to be built upon,beyond
mentioning in his abdract tha heis interested in inventories of contrastive
speech sounds Oneis left wondeing whether it makes sense to conflate surface
contrasts and undelying segments in this way.

Moreover, ClementsQexamples vacillate between usng phonenic and
allophont representations For ingance, he states on p. 33 that Qdorsal nasals
are missing: [+ nasd] is disfavored with [dorsal] obsruents,Oa generdization
tha holdsonly for undelying inventories, given tha mog such languayes
actudly possess a dorsal nasal allophone In many other ingances, though,
Clements seems to be opeaating with surface inventories.

Clements agan indicates awareness of the phonene/allophoneissue on p.
6, where he states that Ghe soundsselected as the basic allophoneor variant of a
consonant phoneane in UPSID are typically those tha appear [in the surface
representationN BV] in strong postionssuch as the onset. Therationde for this
choice istha connants tha appear elsewhere can often beregarded as reduced
or lenited redizationsof this basic variant. OThis agan implies an interest in

focusng on phonenes rather than phones, which of course is problematic given



UPSID@ abundant use of surface rather than undelying representations The
decision criterion tha Clements imports from Maddieson® raises a deeper
problem as well, in tha the alophone of segments tha appear in onsets are not
aways the basic or undelying form, as in the many languayes with onset
fortition (e.g. Spanish dialects with onset fortition (Harris and Kaisse 1999),and
languayes that aspirate stopsin onst postion, such as English). Thanks
primarily to the cross-linguistic frequency of enhancement in strong postions of
which y fortition and stop aspiration are two examples, we mug look elsewhere
(no punintendad) for an algorithm tha can identify undelying representations
Thelogical choice iswha we learn in introdudory phonobgy class. the
basic/undelying variant should be the form tha appears in the elsewhere case,
not what appears mog frequently, in strong postions etc.

1.3. Summary of database flaws

Thebasic problem facing usis keeping our levels of phonobgical representation
distinct. As described abowe thisis particularly problematic in UPSID, which
therefore should not be used as a basis for typological phanological andyses.

Some have argued tha the sheer nunber of inventories induded in UPSIDOs

6 Maddieson also employsthe less OrelaxedOof two variants as the basic form
in some cases (1991196), but also states that the criterion used Gn mogt casesO
isfrequency; tha is, the allophonethat occurs in the mos contextsis

selected. He addstwo further criteriain hislengthier discussion in Patterns of
Sounds(1984162-3).



daabase should compensate for the empirical and conceptud flaws just
discussed, but thisisincorrect: adding more flawed daa to an aready flawed
base makes it worse, not better. Conduding statistical andysis of this flawed
daabase will not rectify matters either; p values and percentages may look
comfortingly solid and objective, but they are no better than the daa from which
they are derived. (As Best 2001 states, Gsome statistics are bom badQ or putin
computer science terms, Qgarbage in, garbage outQ

Thisis notto say tha ClementsOproject isill-conceived or on the wrong
track; quite the contrary. In order to pursue his research program safely, though,
we mug first condruct a new database from reliable phoneic and phonobagical
studies. Fortunaely, we aready have the phoneic and phonobgical
sophistication to build such a daabase; suitable starting points would indude
Ladefoged and MaddiesonOphonéic studies, as well as explicit, clear, and
detailed phonobgical studies such as Dell 1980,1995for French, and Kiparsky
2003for Arabic.
2. Problems with the feature set
Another issuetha needsto beresolved in Clementsian Econony involves the
nature of the features the theory is to be based on. Currently many (and perhgps
mog) practisioneas of Optimality Theory employ privative features (cf. Steriade
1995),but there is goodreason to bdieve (g.v. Kim 2002)that features are

generaly either binary (+ /-) or equipollent (+ /-/ ). Clements actudly uses al



three optionsat different points in his Econony chapter: binary (e.g. binary
[poderior] and [distributed] in figure (1)), privative [spread glottis] on p. 19, and
equipollent [slack vocal cordg and [stiff vocal cordg on p. 20. (The latter
argument, involving the idea tha surface segments ungecified for larynges
features can vary widdy in acoudic properties assodated with laryngea
activities such as voice onst time, is developdal in greater detail in Vaux and
Samuds 2005.)It is conceivable that al three types are in fact needed (and
nothing rules this outin atheory like OT), but such a powerful claim needsto be
explicitly motivated with relevant arguments and data.

Any theory tha manipulates features mug aso take a stand on
undespecification. Clements appears to use full specification, even thoughhe
otherwise seems to be opeating at the level of the phoneme, which is generally
agreed to be undespecified to some extent (see especially the Toronto school of
contrastive unde specifi cation, Keating 1988,Choi 1992,Harrison and Kaun
2000, Eulitz et a. 2003).Until we know what features are employed, how they
are specified, and at what level of representation thar specificationsare beng
assessed, it is not possible to make coheent feature-based computationsof the
sort Clementsian Econony relies on.

3. Markedness
ClementsCtheory also relies heavily on the notion of phonobgical markednessin

order to explain why some feature values appear more than others. This raises



larger questionsconcerning the ontogeny and ontology of markedness, and the
role of markedness in the grammar. For ingance, Clements states (p. 15) that Of
[the English] system used all possible combinationsof its 9 connant features,
it would have 29 or 512 connantsk ingead of the 24 relatively common
soundsit actudly contains The English system is thusheavily condrained by
markedness.OBut how much evidence for markedness activity does the English
system actudly provide? Probably none in cases where speakers acquire the
exact system to which they are exposed. Generally speaking, markedness effects
only appear clearly in historical changes, acquisition errors, and the like tha
cannotbe more plausbly explained by competing factors such as misandysis,
conflicting dialectal input and so on.

Clements continues on p. 15 that Gsome feature valuesN the marked
valuesN appear |ess suited to speech communication than others for articulatory
and perceptud reasonsOand discusses these reasons persuasively and at great
length. It should be noted, though,that ClementsOsingle-feature-based theory of
markedness standsin oppasition to the contrast-based theory of markedness
employed in much recent OT work (Padget 2003,Flemming 2004),which is
closer to ClementsOprindple of Robugness (CRobugness is a propety of
feature-based contrasts,Op. 27). Which of these two approaches to markedness is
on theright track remainsto be determined condusvely, thougha point in

ClementsOfavor is the fatal empirical and theoretical problems encountered by



the contrast-based markedness modd Oslispersion-driven analyses (q.v. Vaux
and Samuds 2004,Nevinsand Vaux 2004).

Clements next argues that idiosyncratic segments provide evidence for
Feature Econony trumping Markedness, insofar as Of a languaye posesses
several such segments, they strongy tend to share features tha bind them
together as a classO(p. 16). But group behavior of this sort also results from the
well-known fact tha soundchanges opeate on features rather than phonenes,
and hence generally affect, create, and/or eliminate entire classes of segments.
Therobudly attested fact that historical soundchanges involve entire natural
classes of soundsrather than indvidud soundsor arbitrary groupingsthereof
therefore provides strong suppott for a distinctive feature theory of the sort
Clements proposs, but does not actudly suppott (or disconfirm, for that matter)
his scenario wherein Feature Econony overrides Markedness.

ClementsQdiscussion of markedness also suffers from at least onefactud
problem (which may again be the fault of UPSID). He states (p. 23) that
voiceless gective stopsdo not universally imply voiceless unaspirated stops and
cites the case of Berta. Such systems are in fact quite common, occurring for
example in the Ethiopic group of Semitic languages and in Caucasian languayes
such as Abkha and Georgian (cf. +gentOi1965). The frequency of such systems
can be plaugbly attributed to the unmarkedness of aspirationin stops which in

pat involves Enhancement (Vaux and Samuds 2005).



Onefind comment on ClementsQtreatment of markedness. In his search
to determine the unmarked value of individud features, Clements focuses
primarily on static distributiond paterns Recent work by Andrea Calabrese and
his assodates suggests tha there may be another way of identifying marked and
unmarked values of individud features, namely rules that are sengtive only to
marked feature specifications Rules of this type indude Japanese Rendaku
(Calabrese 1995413418) and Sibe uvularization (Nevinsand Vaux 2004).

4. What and where is economy?

My find concern with ClementsQtheory of Econony is the notion of Econony
itself. It is not clear from ClementsOproposals whether his Econony system is
pat of the grammar, a general cognitive phenomenon, or jus an emergent
propaty of systems from evolution or mathematics'. Is there something in the

head that makes phonobgical inventories tend to changein certain ways, or can

7 As George Miller stated concerning ZipfOsManddbrotOd aw in his
introdudion to Zipf 1965, Faced with this massive statistical regularity, you
have two alternatives. Eithe you can assume that it refl ects some universal
propety of human mind, or you can assume tha it refl ects some necessary
conequence of thelaws of probabilities. Zipf chose the synthetic hypotesis and
searched for a principle of least effort tha would explain the appaent
equilibrium between uniformity and diversity in our use of words Mog others
who were subsquently attracted to the problems chose the andytic hypotesis
and searched for a probabilistic explanation. Now, thirty years later, it seems
clear tha the others were right ZipfOsurves are merely oneway to express a
necessary consquence of regarding a message source as a stochastic process.O



the attested paternsbederived ” la Ohda via perception, acquisition,
misandysis, and diffusion?

Clements respondsto the general question by stating that Qve must
attribute [Econony] to the cognitive ability of languaye users,Oand adds
(persond communication) that Econony is not restricted to the phonobgy. One
therefore wonde's Econony is actudly a propety of phonobgical grammars, or
rather something tha influences it externally.

The same question can beraised regarding therole of the acquisition
process vs. Econony in produdng historical soundchanges. Clements states (p.
10) that Onareasing of the number of soundswhile holding the number of
features condant [one of ClementsOtwo types of Feature EcononyN BV] is
reflected in historical changes which create new phonemes from existing
features (Martinet 1955).CBut isit actudly Feature Econorry driving such
changes, and if so, how can we prove this? Clements gives as an example Ghe
historical creation of a new series of [+ nasal] vowelsin French throughthe
historical deetion of syllable-find [+ nasal] cononants. OHowever, this case
(arguably) involves surface allophone rather than phonemes (a problem for
ClementsOimplied focus on undelying rather than surface representations, and
can be accourted for at least as plausbly in terms of misandysis by the
languaye learner as it can by Feature Economy, and therefore does not conditute

a compdling argument for the activity of Econony in historical soundchange



5. Conclusions

Notwithganding the issues with Econony jus discussed, the overall thrug and
empirical content of ClementsOarguments for a feature-based system of
Econony remains convindng. ClementsOfocus on discrete phonobgical features
governed by abdract combinatorial princples (as oppo®d to phondic categories
emerging from lower-level gradient processes) not only makes sense consdering
the phonobgical and psycholinguistic evidence discussed in this chapter, but
also doveails well with the ample evidence for feature-based processing in other
domains of humen cognitior® such as:

sign language phonologies: Stokoe 1960, Sandler 1996, etc.

morphology: Jakobon 1962,Katz and Fodor 1963,Greenbeg 1967218 Janda
1987,Neidle 1988,Gvozdanovi, & 1991,McCreight & Chvany 1991,Jandaand
Joseph 1992, Halle and Marantz 1993, Calabrese 1998,2002, Franks 1995,
McGinnis 1995,Halle 1997,Noyer 1997,Miozzo and Caramazza 1997,Halle
and Vaux 1998, Wundelich 2002, Fitzpatrick et a. 2004

semantics: Hjelmdev 195344, Katz and Fodor 1963,Collins & Quillian 1969,
Schank 1972,Ripset al. 1973,Rosch 1973, Collins & Loftus 1975,Warrington
1975,Carey 1978,Warrington & McCarthy 1983,1987,Warrington & Shdlice
1984,Rosch et a. 1976,Barsalou 1982, Wilks 1976,Rumelhart 1990, Rapp and

Caramazza 1991,De Renz and Lucchdli 1994,McCarthy and Warrington 1994,



Masson 1995, Plaut 1995,Gonneman et al. 1997,McRae et al. 1997,Frenck-
Mestre and Bueno 1999
alphabet processing: Gibson 1969, Steinhdser 1970, Campbdl 1974,
Cleghom 1978,Keren and Baggen 1981, Rapp and Caramazza 1997
object perception: Beiderman 1987,Schynset a. 1998,Carneiro and Jepson
2003,Lowe 2004,Lu et al. 2004
cuisine: LAi-Strauss 196386-87
ethnosemantics, including componential analysis of kinship
systems: Kroebe 1909,Greenberg 1966 1967,Fox 1979

In this latter connestion ClementsOEconamy theory is reminiscent of
JonesOgeneralization abou kinship systems: OThe discussion of distinctive
features and markedness aboveimplies that kin terminologies are built around
two contradictory commandments: OTioushat preserve information about
ditinctive features,Gand OTou shat avoid marked terms.OThese
commandments reflect two opposng tendencies in language, toward exactness
and econorry of communicationO(Jones 2003308). Clements wisely points out,
though,that his Econony Principles Gcannotinvolve a simple ranking, as no
single prindpleE ever outranksall the othersO(p. 42), leaving onewondeing
whether Strict Domination, oneof the cornerstones of orthodoxOptimality

Theory, has any place in the grammar at all.

8 Aswell as other domains such as Aristotelian physcs; cf. Greenberg 1967.



