Mary-Louise Kean On a ThEDI’}f of Mark-
edness: Some General
Considerations and a
Case in Point

0. Introduction

It would generally be agreed that to talk about distinctions between
grammatical and ungrammatical strings or to #ssign some measure of
varying degrees of grammaticality to strings would be absurd in the
absence of a clear conception of what a theory of grammar is a
theory of. By the same token, to stipulate that some rule, siring,
efc., is marked or unmarked, or mare or less marked with respect 1o
some aother rule, string, etc., would make little sense in the absence of
a coherent conception of what a theory of markedness is a theory of.
While, with increasing frequency, ome encounters references to
markedness in the literature, such discussions as there are typically
take place in the ahsence of any attempr to define what the proper
domain of markedness theories is or to characierize their role in
general linguistic theory, Rather, what one usnally finds is that there
is an implied assumption that it is well-understood what theories of
markedness are all about. However, consideration of the diversity of
uses encountered and the tacit assumptions which they entail strongly
sugegests that there is little ground for assuming that the domain of
markedness is in [act well-understood. In this paper the guestion 1o
be addressed is then: what is a theory of markedness a theory of, and
what is the role of such a theory in grammar? Having proposed an
answer to that question, we will then turn to a specific example of a
markedness theory, a theory of intrasegmental structure. Having
outlined that case we will return again to considerations of
markedness theories in general.




1. The Structure of Markedness Theories and the Markedness of Core
Grammar.

As a first approximation of an answer to the question with which we
are concerned, it is proposed that:

&, Atheory of markedness is a formal theory of substantive univer-
sals.

B. A theory of markedness will assizgn « probabilities » to the oc-
currence and variation of substantive elements within and across
STANmars.

C. A theory of markedness includes non parameterized constraints
which provide the substantive definition of possible grammar of
& human Tanguage.

From € it follows that

D. A theory of markedness will set parameterized consirainis which
set the limits on the substantive variation among lanzuapes.

A, above, stipulates the domain of a markedneass theory, while &, C,
and £ set out the function ol the markedness theory (at least in part).
Taking A-D as a plausible preliminary answer to the central ques-
tion, the role of markedness in universal grammar (UG) and its con-
tribution to an account of languiee acquisition become immediately
apparent. Taken together with the other components of UG, g, a
theory of formal universals, A-D will provide an account of the set of
simple and abstract core srammars, and also provide an account of
the possible departures from core grammar in particular grammars,
assigning to such departures their relative « eost », A and € define
the domain of learning; A, B, C and D characterize the exent to
which grammars are scattered, and impaose contraints, including con-
traints of plausibility, on the child’s hypothesis construction as he
approaches the acquisition of the grammar of his language,
hypotheses subject, of course, to the constraints of the evalustion
procedure (« simplicity metric ») as well.

It is assumed that B is not in dispute, that most everyone would
agree that a markedness theory of some domain must provide a rank-
ing of the substantive elements of that domain. Therefore, what is at
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issue is whether or not 4, C, and hence I3 are justified. Any theary of
markedness which satisfies B will, of necessity, express every element
of the domain in question. Thus, just as the theory of segmental
markedness is the expression of the set of distinctive features, so too
the theory of markedness of (concatenated) categories will express all
calegories.

Given this, it follows that a theory of markedness satisfving B
for any domain will contain all the information relevant to the
characterizations of Cand [, and therefore be a theory A if principly
stated. To treat C and 2 independently of 8 would force redundant
expression of elements within UG, Since such redundancy is un-
motivated 1t must be the case that we take it ¢ priori that a
markedness theory must have properties 4-0,

If a theory of markedness were simply 2 count of deviations
from core grammar and not a theory meeting A-0, then it would be
indistinguishable from the evaluation procedure over particular
grammars as far as rules are concerned. Assuming the rule Move-NP
to be a rule of core grammar, where in particular grammars one may
find « marked » rules which mention categorial constants, consider
the two rules with the factors: (a) X C Y NP Z, and (B) X C Y NP Z,
C # C. These two rules are of equal value under the evaluation pro-
cedure. (simplicity metric) for any C, C;, and, therefore, if
markedness only counts deviations from core prammar (and does not
meet A-0) than (a) is as marked as (b) for any €, C.. Under such cir-
cumstances then, such pairs of rules could provide no evidence for a
markedness theory, There iz, however, no reason to assume g griorf
that such rules should be equally « marked », that their markedness
is not in some degree a function of the particular constants mention-
ed with respect to WP. That is simply 1o say that by assuming a
theory of markedness only to be a count of deviations lrom core
grammar that we would be committing ourselves from the outset to
the hypothesis that, for example, a rule of NP movement which men-
tioned V (or some phrasal projection of V) as a categorial constant is
no more or less marked than a rule of NP movement which mention-
ed Adv {or some phrasal projection) as a constant. There is, as far as
[ can see, no motivation or justification for such a claim. While all
such rules represent deviations from core grammar, and by the
evaluation procedure are assigned some non minimal cost, it is
plausible to assume that their markedness is in part a function of the

!




relative markedness of the constanl with respect to NP under some
theory of markedness af (the concatenation of) categories.

A similar, and perhaps more compelling, line of argument can
be made with respect 1o those rules/structures which involve
language particular idiosyneratic suspension (« relaxations ») of the
@ constraints » e.g., the conditions on binding, Consider the follow-
ing passibilities; In language A there exists such a suspension with
Tespect Lo constructions containing some particular (class of) cons-
tant(s); in language B there exisis a similar suspension mvolving a
different (class of) constani( s); and in language C, the extreme case,
there is an across the hoard suspension. Note, if one allows there Lo
be particular cases of suspensions, then one is, without adding some
further stipulation admitting the possibility of languace C. Each of
these languages will be « ‘marked » by a theory of markedness which
is a simple counting procedure of deviarjons from core grammar.
The question is raised however, since in language C there need be no
stipulation as to the domains of the suspension then, by a procedure
such as the simplicity metric, since no constants would have to be
mentioned in the characterization of the domains of suspensions, we
would seemingly be forced to conclude that C was in some sense [esg
marked than A on B and that A and B were equivalently marked.

It seems 1o me that any conception of a theory of markedness
which would lead to such conclusions would have to be rejected. Noge
that simply stipulating that there can he 0o across the board suspen-
sions while mamtaining that the theory of markedness is & simply a
count of deviations from core grammar will hardlv improve the mat-
ter. Under an X theory, a suspension involving some oceurences af
the categories that are [+ F] would apparently be less « marked »
than those-invalving suspensions of the categories [+F,, + F,]. That
15, by evaluation procedure Lype counting we would come to the con-
clusion that the former language is « less marked » than the latier
language even though -the former language ‘more closely approches
the prohibited extreme of across the board suspension. Whether, in
such cases, it is the former or the latter language which is marked is
hardly a topic about which one can have intuitions; it is an empirical
question. It is quite conceivable that for some specific F, the suspen-
sion involving the specified constanis [+ Fl would be more marked
than a suspension involving the specified constant cilegories [+ F

+ Fl.
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In several of the papers presented here analyses are put forward
which appear to dictate that a theory of markedness must make dis-
tinctive reference to categaries. For example, Chomsky (1981) sug-
gesis that the appropriate analysis of the reciprocal in English in-
volves a relaxation of the conditions on binding to the special case (a
theorem of those conditions) of the Specified Subject Constraint.
MNow, were a theory of makedness simply a count of deviations from
core grammar it would be predicted that as likely as the English
reciprocal case would be the case where the conditions were relaxed
for reflexives, or the conditions were relaxed for nonreflexive proe-
nouns. Surely that is implausible; Lasnik and Freidin (1981) in fact
suggest that one only finds a relaxation of the conditions on binding
in the case of reflexives where there is the same relaxation in a gram-
mar for reciprocals,

It might be suggested that the appropriate way to account for
such data is not within a theory of markedness, but rather by means
of an implicational universal or a redundancy rule. However, such
analyses are quile unsatisfying from the outset. Redundaney rules
and implicational universals have the property of stating apparently
arbitrary relations between elements within a domain. In the domain
D, we have an implicational universal (or redundancy rule) which
states that « if there exists an element A then there also exists an ele-
ment B » and « if there exists an element C then there exists an ele-
ment B », While A and C both imply B, nothing is said of the rela-
tion between C and A: it might equally well be the case that (a) A and
C are unretated, (b) if A then C, or (c) if C then A. While it might
well prove that implicational universals and redundancy rules are re-
quired, to make appeal to such constructs from the outset is to com-
mit onesell to the position that the internal structure of the set of
substantive elements of any domain is completely arbitrary. A more
open-minded view would certainly be to make no such theoretical
commitment, and, instead, assume that so-called implicational
universals and redundancy rules are in fact data which are to be cx-
plained by the theory of grammar and are not themselves a
theoretical account.

If the lessons of phonology where the most extensive work on
substantive clements has been carried out hold any moral in this
regard then it is to be expected that implicational universals and
redundancy rules will most likely have no status in the theory of any
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domain of substantive elements. Having been proposed and utilized
in phonology, with the development of theorjes of markedness 1o ac-
count for some properties of segmental alternation it became evident
that those theories also provided an account for the data of implica-
tional universals and redundancy rules as characterizations of the
structure of segmental systems (Kean 1975, van Lessen Kloeke, 1975,
1981). There is prima facie evidence thar the same is to be expected in
other substantive domains, One such example will be briefly con-
sidered,

In languages with morphologically overt tense marking on
verbs, the tenses are [+ past] or [+ future]. In such languages i
there is na morphologically specified subjunctive, tense plays a
crucial non semantically temporal role in the statement of counter-
factual conditionals: the nonpresent (i.e.,[+ past] or [+ future]) is
interpreted as negation in the present. Thus, in English if | say {7
were the queen of Shebg. that means that I am nol now the queen
of Sheba (though I might have been in the past); if it were the caze
that I am now the queen of Sheha (though T might not have been in
the past) and wanted 1o refer in such a conditional to some previpus
point in time when 1 wasn't the gueen of Sheba, then the perfective
would be the syntactic marker which received the interpretation of
not present, Le., If' I had been the queen of Sheba... means that there
is sometime in the past when I wasn't the queen of Sheba (though 1
might well be the queen of Sheba now). Nor al] languages have overt
morphological tense. In those laguages without overt tense marking
(e.2. Klamath) one apparently invariably has an overp morphological
distinction between indicatives and subjunctives, Based on these dara
We can postulate a series of implicational universals:

4. Ifalanguage has a morphological subjunctive then it also has a
motphological indicative,

b. Ifalanguage has no maorphological tense then that language has
i morphological indicative/subjunctive distinction,

The first of these implications is less than iIJumlnating; if all
laguages have indicatives, then oiven the possibility of a mor-
phological subjunctive it follows as a matter of logical necessity that
the language will have a moerphological indicative (even if the in-
dicative has a phonetically empiy realization}). The second implica-
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tion seems somewhat more interesting in that it captures the fact that
there is some apparent relation between tense and mood. It too,
however, is not particularly revealing. What, for example, are we to
say abour languages like Spanish where there is overt morphological
marking for both tense and mood? Should we conclude that the sub-
junctive in Spanish is just some costly embellishment? While one
might, given more data, want to argue that there is a cost attendant
on having a subjunctive in a language with morphological tense with
respect Lo counterfactuals, presumably there will be other respects m
which there is a cost attendant on not having a morphological sub-
junetive. Furthermore, one must ask what is the relative cost of hav-
ing no morphological tense in the first place; surely in such languages
the subjunctive will be relatively less costly, but there must be ather
conditions in such languages where the absence of morphological
tense carrics with it some cost. By their very nature implicational
universals and redundancy rules are incapable of expressing such in-
terconnections; any theory which did express and provide for an
evaluation of the tension between tense marking and mood marking
would, however, of necessity conitain just that information which is
arbitrarily expressed by the implicational universals (a) and (b).

It seems to me necessary to assume from the outset that a theory
of markedness must make reference to the specific substantive
categories of the domain, arraved hierarchically in some principled
fashion. Unless this is done we are left with the evaluation procedure,
simple counting, ad foc stipulation, etc. Even worse, at least to my
mind, being content with simply characterizing a theory of
markedness as a counting of deviations from core grammar cuts off
the possibility of inquiry into what is a most interesting and surely
important area of study for the development of the theory of univer-
sal grammar, To pervert a popular cliché, taking the position that
markedness simply involves the counting of deviations from core
grammar is equivalent to shutting the barn door before you've let the
horse in.

A second problem I find with many characterizations of mark-
edness in the literature is an ambiguity in the claim that core gram-
mar is the « unmarked » case. There are two ways we might interpret
this notion: on the one hand, that core grammar has no marks at all,
that is, is literally and completely unmarked, or, on the other hand
that core grammar represents the least marked possible case, thart itis



less marked than-any other case.! Note, if we take it that a theory of
markedness simply measures deviations from core grammar, then we
are committing ourselves to the former interpretation, while if we
take the view of markedness A-2 we are only committing ourselves
to the latter position, leaving it open 4s an empirical question
whether or not core grammar is completely unmarked. Just as a mat-
ter of considering what would be the potentially most Fruitful
assumption to take in terms of any attempt to develop an explicit
theory of markedness, clearly the latter possibility would have to be
selected. It 15, however, not just 8 matter of desirable ways to pursue
research which mitigates against the former view. 1f core grammar is
literally unmarked, then markedness theory will not include any of
the principles of core grammar. In that case, C and perhaps part of
B, would not be components of the markedness theory and the
representation of the substantive domain in question, 4, would have
to be stated twice, once for core grammar along with C{and D) and
once Tor the markedness theory along with B. That is, we would be
inviting redundancy without motivation from the outset. Secondly, if
government and case relations are o be stated in terms of a
markedness theory as van Riemsdijk suggests, then it is clear that the
assumption that core rammar is literally unmarked cannot be main-
tained unless one is prepared to argue that obligue is not a case in
« core grammar », One can extend this line of argument to absurdity
where one would be forced to conclude thiat core grammar, the un-
marked case, is in facra grammar defined substantively on the empty
5EL.

hat core grammar is not literally unmarked, only relatively un-
marked, can be demonstrated quite clearly, | think, by consideration
of the structure of segmental systems. There is an implied tendency
among many linguistis to think that core grammar is a notion which
ranges only over syntax and logical form, a view I find to be as un-
suppartable as the notion that there is not a seneral definition of

| Rouveret and Vergnaud {1980} propose thar markedness is a measure of devia-
tigns from core grammars through the successive seéquence of gramimars the: chiid
entertains in the course of soguisition. Each suecessive grammar is more marked than
the previous prammar, the gramoar G of the Tinal state being the most highly mark-
e, Their conception of a markednsss theory 15 based an the Rssumption that core
prammar be iaken o be « the stock of hypotheses of null cost» (p.o 95k The
Rowveret and Vergnand proposal is discussed in Section 3.3,
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autonomy which extends bevond the relation between syniax and
(lexical) semantics. As phonology is a component of core grammar
by all accounts (Chomsky and Lasnik, 1977: Chomsky, 1980}, there
miust be an « unmarked » phonology.

In the SPE markedness theory there is one unmarked segment,
Ja/: in my markedness theory (Kean, 1975) there are two unmarked
spgments /1/ and /a/. 1f we take core grammar 1o be the literally un-
marked case, then the segmental system of core grammar would con-
sist of at most twa segments. Note, such a segmenial inventory would
be no more or less marked than one consisting of one segment, or
one consisting of no segments. Since to bea natural human language,
a systern must have a segmental inventory, then that s a fact which
must be captured in a theory of core grammar. Now, it seems 1o me
that just as it is transparently obvious that a human language cannot
have the empty set as its segmental inventory. so too a natural
language cannot have just one or wo segments. To maintain the no-
tion that core grammar is literally unmarked in the face of this would
require appeal to, for example, some non-srammatical information
theoretic account to explain why languages never could have just two
segments; given such an accourt it would have to be the case that
what we take to be part of the grammatical theory of markedness of
segments — that part which addresses the markedness of the internal
structure of sound svstems — would not be a component of the
theory of grammar at all. Surely this would hardly be a sarislatory
account. It would seem then that any account of segmental inven-
tories in core grammar would have 1o include marked segments, and
if that component of core grammar docs include marked segpments
then it cannot be the case that core grammar is literally unmarked.
There is an inevitable cost associated with any substantive specifica-
tion, independent of domain.

If we take core grammar to be literally unmarked then we are
also making the claim that there is but one core grammar. One might
try to maintain that core grammar is literally unmarked and there is
but one core grammar by claiming that core grammar is a schema for
grammars and makes 0o substantive distinctions among the elements
af any substantive domain. Thus, for example. Move-Category
would be the transformation of core grammar, and since that rule
does not distinguish among categories (major or minor) then one
could not associate any marking or cost with 1t . To take such a view




it

would be to reduce the theory of core grammar to a theory of formal
universals, Such a reduction is incompatible with a significant
amount of the research which has been done on core grammar. For
example, it is not a position which can be maintained at the same time
as the claim that there is a rule of reciprocal interpretation in core
srammar (and every grammar must have a distinctive expression of
the reciprocal).

To assume that there is just one grammar which is the core
grammar for all languages;, and not that there is a set of grammars
which are the core grammars is, it seems Lo me, an untenable posi-
tion. Consider again the case of tense and mood. Those are two
parameters along which languages can vary, with some cost atten-
dant on their variation, Any theory of core grammar will, it is assum-
ed, include schema for the interpretation of time as it is syntacrically
represented; this being so the grammatical features of tense and
mood must be available to the theory of grammar which expresses
core grammar. Given that there are costs associated with fixing those
parameters in one way or another, it follows that core grammar can-
not be literally unmarked. While it is impossible to predict whether
or not there will be some combination of tense and mood marking
which is less marked, less costly, than all others, there is, it should be
clear, no reason to anticipate such an eventuality. Taking together all
the substantive parameters (case, tense, mood, plural/ distributive,
etc,) along which languages can vary with their contingent relations
and associated cost, that there should be a unigue least marked case
seems quite implausible. Rather what is su peested is that there will be
a finite set of relatively scartered grammars which are core gram-
mars, core grammars being those grammars which involve no relaxa-
tion of conditions and constraints, where rules have minimal ex-
pressive power, and where the set of substantive elements expressed
in the grammar are minimally marked. In fact, phonology provides
evidence thar this is so. The markedness theory of segmental struc-
rure to which we will turn directly specifies a set of minimally marked
segmental inventories, not a umigue minimally unmarked segmental

inventory.
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formal

aificant 2. A Case in Point

ar. For

me dme 2.1, The Domain of Phonological Markedness

o N Having made these rather general remarks, let me turn to & particular

ssion of markedness theory, the markedness theory of phonology. i
There are two issues which must be addressed by any theory of |

he core markedness in phonology: (a) the structure of the semental inven-

ity 71 tories of natural language, and (b) a set of problems relating to rules

e posi- which might be termed ‘failures of the evaluation procedure’.” The

are two former topic has not been systematically addressed since Sapir I

L oatien- {1925); the best one [inds in the literature are stipulations, allusions

E-Hh'lﬂl‘-ﬂ' to the supposed symmetry of segmental systems, redundancy rules,

actically and proposals for the so-called implicational universals, all of which

nse and have invariably been inconclusive and ultimately misdirected. That

'J"-IJH?S‘-'-ES is, segmental systems are not symmetrical under any obvious inier-

ng tose pretation of the notion symmetry (though it is, of course, true {hat

Tar can- subsystems in segmental inventories are often sort of symmetrical),

whether and the implicational universals aren’t absolute universal implica-

marking tions, but rather usually only characterizations of some strong ten- '

hould be dencies. On the matter of implicational universals, as was noted abaove,

_!.f-tlhh“fl all there is little reason to believe that they have any systematic status in

ributive,

relations

“ked case

. ! Az markedness thearies are theories of substantive elements, the markedness
re will be theary in phonology will be some sort of theory of segments, or, more precisely,
& Erem- features. A segment is taken to be a set of specified distinctive features. Departing
from the standard theory {cf., Chomsky 1963; Chomsky and Halle 1968, Halle 1939),
o relaxa- I do not take the set of distinctive features in phonelogy to be expressed within Univer-
umal ex- sal Phonetic Theory (Kean 1978). | assume that the set of phonological features is ex-
: pressed in the markedness theory, and that the features so expressed are abstract and
:xprE:ESEL! phonetically ambiguous. I assume that Universal Phonetic Theory is a theory of the
rJTD‘-":-l'.EL*S et pping _ul' these features onto their possible phonetic r:ali_zntinr.-s_, and that the am-
] biguity of the phonological features is vitiated by the constraints which are imposed by
tal struc- Universal Phonetic Theory on that mapping, {Appendix 1I gives a proposal for that
. companent of 'lJ_niw:rs:lI Phnn::ti_u: _Theur}_' 'J_-'hi-ch_n]api_phnnuiogicrd features onto
: 3 their so-called articeiatory phonetic instantiations; it is left here an open guestion what
iegmental the acoustic phonetic analogue is.) | assume that the set of phonological features has
welve members {see {101 below); this assumption should, however, be viewed as ten-
tative as there is still considerable detail w be worked out, In section 2.3 some
arguments for a small feature system are given,
Bashall end Bisrwizch have observed (personal communication) that this assum-
ed Teature system is reminiscent of that proposed in Jakobson, Fant, and Halle (1952),
While the features of (10} are not acoustic features, many of the considerations
underlying the motivation of such a system are the same as thosz of Jakobson, Fanr,
and Halle
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the theory of grammar; to the extent that any apparently hold, it is,
at least in phonology and probably in other domains as well, in virtue
of their being derivative [rom markedness theory. The latter set of
problems — those relating o rules — was first noted by Chomsky
and Halle (1968), who made the following observations.

(1) Alternation is not symmerrical
k=& is a relatively [requent rule, whereas one doesn'i
seem to find & —k,

(2) Same riles are « roo expensive »
k—¢ rakes four features to state (SPE feature system)
(M.B. voicing alternation takes one feature to state, and
spirantization takes one or two features,)

There are some additional problems of alternation for the standard
theory of phonology which Chomsky and Halle did not ohserve,

(3) The apparent non-occurence of some maximally simple
alfernations
L— [+ son] is an apperently unattested rule

(4 Plonclogical rules do nor compound

One finds the rules [—son] — [—back] and [—son] —

[ +cont], but apparently not [—son] — [—back] [+ cont]
(3) Ad hoe alternations

Under lenition, while p becomes §.and & becomes, +, 1,

curiously, does not typically become & but rtather

becomes r.

Yet another problem with rules is the guestion of the relation
between the Features specified by a rule and the triggering environ-
ment; Dresher (1979) oumtlines some of the central features of this
area. | am assuming that the answer to the question of the
markedness of strings (Cairns 1969) is the same as that to the gues-
tion of environments The issue of the markedness of segmental se-
guences in rules and in strings will not be considered here,

2.2, An Intrasegmental Markedness Theory - 4, B

Having made these preliminary remarks sketching out the issues with
which the markedness theory for phenology will be concerned, |
Want o turn now to outlining a theory of markedness which attempts
to address each of these problems.

A-I
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A-1

Let @ be the set of phonological features
b=l F, s 0Byl

For each feawure F, there exists one and only one
markedness convention of the form:

uf, 86, ..., 8G, —aF, G, .. B G

where: a.B,..., B, are + or —,
andF, G, ..., G,
are features

which is nnderstood as

The unmarked specification of the feature F, is
rewriiten a5 + or — in any segment which is

SN 1L 2 oy L |
and G, . .., G, features.

+ ot—,

m*

Using standard phonolaogical notations,
[uF] — [2E]/X

5G

where: X is

oty By oo . o B are + or—, and
E, G, ..., G, are features

For any pair of features F, F, F, # F,if F isa
specified feature in the markedness convention of
the feature F,, then F is not a specified feature in the
markedness convention of F.

Given A-l and A-11, it follows that the set of markedness conventions
is, intrinsically, a partially ordered set, admirting the ordering rela-

tions:

(&)

where: F, F, F, stand for the marked-
ness conventions for the features
E, F,, F,, respectively.
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[t should be evident that unless X, the environment of the mark-
edness convention, is null, the convention will only characterize the
markedness of the specification of a feature in a proper subset of the
set of segments. Since whart is at issue is the markedness of the
specification of any feature in any segment, an interpretive conven-
tion is required. The convention proposed is the Complement Con-
vention, a convention by which every markedness convention is in-
terpreted as a set of markedness riles .’

A-TII.  Complement Convention
wWE]l=[ aF]/X (= A
[mF] = [—a«F] /X
[u E] - [—aF] /X
[mF]—-[ «F]/X

The markedness theory characterized by A-I, A-I1, and A-I11 is a for-
mal theory of the substantive universals of phonology, the features.
The theory then satisfies the descriptive criterion A put forward
above.

Using features with which most people should be familiar, con-
sider the feature fow from the SPE system. It is « unmarked » for
consonants and all vowels save ¢ ta be [— low]. To capture this it
might be proposed that the markedness convention for fow is:

(7
[u low] — [+ low] / [— ccrn:i]
-+ back

Accepting (7) as our markedness convention for /low means by A-Il
that the conventions for consonanta! and back must be ordered
before that for low and they may not refer to the feature low. Inier-

3 For & discussion comparing the markedoess theory AL, 11, 111 with that in
Chomsky and Halle (1968}, see Kean {1973), The essential differences between the two
theonies are: (a) In SPE there are no particular formal constraings on the form of
miarkedness conventions, their expressive power being unlimited up to the expressive
power of phonolegical rules given a set of fealures and four specifications {u, m, +,
—; (b} The markedness conventions for all features (save consoranral and vocalic)
which apply in e.g., vowals, bear no relation to the markedness conventions for con-
sonants, liquids and glides; for each of these four clesses there is an autonomous set of
markedness conventions so thet the SPE theory entails the claim that there sre po
general principles which cross-classily in markedness theory the set of members of
Lsese sets (excepl with respect to vocalic and consonanial), (c) The markedness con
ventions of the SPE system are extrinsically ordered with different orderings obtaining
for the different classes of segments,
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preting (7) by the Complement Convention A-11I we would get the
markedness rules in (8).

(8) a, —Cons
o low] — [+ low] / + back
b, — cons
[m low] — [— low] / + back
c. T con:
o T s ]|
r'[— bﬂck“
d. ons ,J
[m low] —~ [+ low] / ‘I[+ mm]"

| [=acx])

By case (8a) the vowel @ and the laryngeals h and ? are unmarked for
fow. By (8b) the nonlow back vowels, e.g., 1, 0, 2 , and the glide w
are marked for fow. By case (8c) the front vowels, e.g., i and e, and
the nonlow consonants, e.g., p, 5, and & are unmarked for Jow. By
case (8d) the low consonants, c.g., the stop g and low front vowels,
e.g., e, are marked for fow.?

* A word of caution is perhaps in arder here. Central to constructing thiz exam-
ple is an unstated appeal to the intuition that @ Is the unmarked vowel. It should be
clear that when one turns 10 considerations of segments which one assumes to be
marked in some degree there can be no intuitions appealed to, that is, to know that
segment 5 is marked does not answer the question of how it is marked, Mote, if we
take it that o is the unmarked vowel, it does not Tallow necessarily that wand o will ke
marked with respeet to the Teature fow; for all one can antecedenily know, they might
be marked with respect 1o the feature roumyd by some convention which sivs that it is
unmarked for segmenis 1o be [— round], and unmarked for fow by 2 convention
which says thae it is unmarked for rounded segments o be [— low]. -Furthermore, in
thiz case while the environment of the convention includes @, it is by no means
necessary that the convention had (o have the unmarked sepmeni as 3 membar of the
set characierized in the environment. What makes the example work as an example i
its simplicity and transparency; however, in having ihese two. propertics it is a
thoroughly misleading example of what markedness conventions are often ke, [ will
not go through the markedsess conventiony for all the features as that is not directly
germane to our interests bere. See van Lessen Klocke (1979, 19813 for derailed discus-
sion of the motivation of particular markedpess conventions.
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As noted above, by A-T and A-11, it follows that the set of mark-
edness conventions is intrinsically partially ordered, Given such an
ordering of the conventions, it is possible to derive an ordering of the
features themselves; if the convention for some feature F. is intrin-
sically ordered before the convention for the feature F,, then we can
say the feature F, is ordered before the feature F.. Using SPE type
features, in my carlier work on markedness (Kean 1973, 1977) the
hierarchy of features was that given in (9); in my current work, the
hierarchy is essentially a compressed version of (9) as is illustrated in
(10). The parenthesized features in (10) are kints as to the interpreta-
tion of these features in an SPE type feature system.’ [Appendix |
provides the interpretations for the feature abbreviations used.)

(9) (SEG)
(5YL)
ml ns
son/ ¥_\q\ant
\\\HTS I::ulcl-c
SIVC cont low
sl ‘f‘Ef 1a[h
cu!mr
C S0 lateral spreéad
N
Ienn'éf
.SLFE/
long

${10) should be understood as preliminery since the set of phonetic cor-

respandences relations has vet to be fully worked cut. The Teatures in (10) receive their
phosetic inerpretations — in'terms of fextures such as those in parentheses in (10) —
by the phonetic theory outhined in Appendix 11,
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(1 1 isvl, =on)
IT {cons, son)
11 (son, cont) VII (ant, cor)

IV (StVC, SIVC, V (cont, nas) VI (back, low)
ense duration)

VI(lat, nas)
IX (cor, hi)

(CG, 585G, tense, lenzth) X1 X (lab, spread)

XIT (stri, DR, cont)

As ver, the markedness theory presented here only satisfies eriterion
A it does not satisfy criteria B-D, and, consequently, does nol pro-
vide any account for the internal structure of segmental systems or
the apparent failures of the evaluation procedure, On the assumption
that evervone would prohably agree that any markedness theory had
to have the property B, | made the g priori argument that a theory
which satisfied B would be a theory which would also provide non
redundantly the information required to satisfy C and D. Following
that line of argument, let us first consider whether the theory outlin-
ed in A-1to A-1I1 provides a means for meeting 8 for intrasegmental
phonology.

(iven a markedness convention for every feature, interpreted as
a set of markedness rules by the Complement Convention, every
feature of any seement may be represented in terms of its markedness
specification, u or m. Since every segment must be specified for every
feature in its phonetic representation, cvery segment may be specified
for every feature in its phonological representation. In non
markedness theories of segmental structure, to account for the
relative likelihood of occurrence of various specifications of various
features in segments, appeal was made to redundancy rules: the
grearer the number of features which could be redundantly specified
of a segment within the segmental system of a language, the more
highly valued the segment, ceteris paribus, The notion of such redun-
dancy rules makes no sense under a markedness theory such as that
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which has been outlined here. Making the most extreme claim, as is
suggested above, [ would be prepared to argue that there are in fact
no redundancy rules in phonology and probably none in grammar,
only markedness conventions and rules. Given that redundancy rules
make no sense within this system, it is assumed that every segment 15
specified for every feature at every level representation. Any segment
assigned + /- feature specifications can, by the markedness rules, be
interpreted directly as a segment whose features are assigned m/u
specifications. To order the set of segments and segmental systems in
terms of their « absolute » complexity, B-1 is proposed.

B-I a. The complexity of a segment is equal to the sum of
its marked features,
The greater the complexity of a segmeni by B-1, the
less probable it is that thar segment will occur in the
sezmental system of a language at any systematic
level of segmental representation.
b. The complexity of a segmental system is a function
of the complexity of its members.

There is a second set of phenomena that need to be accounted for to
satisfy B, the so-called implicational universals. It is clear that there
are strong tendencies in languages to meet the implicational universal
in segmental systems; languages with b typically have p, a language
with g typically has k, eic. To account for the data reflected in the
implicational universals B-11 is proposed; B-IT (a) is the peneral im-
plicational universal of the markedness theory and B-11 (b} is its
evaluative interpretation.

B-11 a4, Ifin the segmental system of & grammar there cxists
g segment 5 which is marked for some feature F,
then that svstermn also contains a segment 3 which s
unmarked for F, the markedness specifications of
all other features being equal.
A prammar may « viplate » (a), but no language
may flaunt it.
b. There exisis a probability s, where n 35 small, assign-
ed to its being the case that the antecedent of (a) is
true and the consequent false.

As combined probabilities are multiplicative, not additive, it follows
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that, # < 1, the number of « violations » of (a) to be found in any
language 15 going to be quite small.

2.3 The Structure of Segmental Invenrories - C

Let us now turn to the question of whether the system outlined con-
tains the information relevant to satisfying C, that is, can we define
the notion « possible language » for segmental svstems on the hasis
of the information represented in A-1 we A-111, alone? In meeting Ca
markedness theory will have to account for the abzolute constraints
on the structure of segmema[ systems, and-also the notion « possible
phonological alternation ». In addressing the former issue, it is ne-
cessary to consider both the feature system of (%) and that of (1) since
the answer one provides rests in large measure on the feature svs-
tem emploved.®

The guestion of possible segmenial systems amounts, essential-
ly, to consideration of the following questions: why is there no
language with the segmental system /f, &/ or some other small
number of fairly unmarked segments where B-II (a) is not flaunted.
(Mote, B-II provides (at least a partial) account for why we won't be
likely to find a language with the segmental system Ja, A, ¢/.) If ane
takes the feature system of (9) and considers a wide range of segmen-
tal systems, there exists a set of segments where it is true of every
member of the set that B-TI (a) is (fairly) strictly adhered to over a
proper subset of the features, the same proper subsel in every
language. Presumably that is not just a happy coincidence. In order
to provide some sort of principled account for this fact, it is
necessary to define the set of features for which there is invariably a
marked segment in a lanpuage. One could, of course, do this by
stipulation, and nothing would be @ priorf wrong with that; however,
to do that would be to miss a generalization about the set of features
invelved: those features which are invariably marked fall at the
i« top » of the hierarchy. Noticing that, one is then inclined to wanz
to find some principled characterization of the set, and then state the
peneralization about the invariability of there being marked segments

% As is arpued hereand in Kean (1975) and invan Lessen Kloeke {1979, 1951), a
markedness theory imposes. consiraints on possible scemental systems: Below
markedness arguments Tor & system such-as (10} will be given; those arguments are in-
dependent of the arguments for such a feature svstem given in Kean (1973).
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in terms of that principled set. If, however, one artempts to do thar,
one guickly finds that the « principles » which define the set are ah-
surdly arbitrary, really no better than simply stipulating the members
of the set. That this is 5o is, I think, adequately demonstrated by (11}
which almosi, but not guite, works.

Definitions: (a) The feature F. dominares the [eature i"'l
(F, = F,} just in case the convention for F is
intrinsically ordered before the convention
for F..

b

The feature F, immediately dominates the
feature F, just in case (i) F, = F,, and (ii)
there exists no feature F, such that F > F,
> F,

(11} Definitions: {g2) The feature F, is aptional if (1) there exist
the features F,, F, F. # F,, such that F =
F and F, >F, and F, » F, and F, » F,
and (ii) there exists no F, F_, F # F_,
such that F directly dominates F, and F_
directly dominates F,.
(b} Any feature F, is dominated by an optional
feature F, (as defined in (11a)) is itself op-
tivnal.

Conditions: In every underlving sezmental systen:
{a) for each feature E, F, not optional, there
exists at least one segment which is [m El.
and

(b

for cach pair of features F,, F, F and F,
not optional, F, = F,, if there exists a scg—
ment 5 which is marked for both F and F,,
then there exists a segment S' such that 87
is marked for one but not both F, and F,
and S and $' agree in their marking for all
other non-optional {eatures.

The effect of the definitions is to characterize the set of features con-
sonantal, sonorant, nosal, anterior, back, low, and labia! as not op-
tional features. As is implicd by the expression « almost, but not
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quite, works, » there is more reason Lo be wary of (11) than just the
capriciousness of its definitions. It turns out that nasel does not
belong to the set of non-optional features, i.e., there are languages
without segments marked for nasal, e.g., Wichita. So the best one
can do, it would seem, is to make recourse to stipulation. Stipulation
does not, however, solve all the problems,

One problem that arises is that given the set of features in (9)
there are only eight non-oprional (i.e., obligatory) features. The
reason this is a problem is that no matter where one looks it seems to
be the case that languages never, curiously, have fewer than 13
sepments. [f there were only eight obligatory features then given (11)
one would have to assume that there could be languages with just nine
segments. It is easy enough to find thirteen and fourteen segment in-
ventories, so why can’t one readily find nine to ten segment inven-
tories? Yet another bothersome oddity with the (9/11) system is the
guestion of why there should be « optional » fearures at all; are they
simply potential linguistic cmbellishments? Note also that the
phonetic phenomena called voicing are optional, whereas anterior
which is, at least in terms of + /— specifications, often non distine-
tive is obligatory. It is consideration of these sorts of issues which
leads to one inevitable conclusion: there must be something wrong
with the features themselves. Obviously, the simplest thing to assume
is that there are only obligatory features, i.e., that in every language
Far cach feature there exists one segment which is marked for that
feature, subject to some conditions (e.g., B-11). (10) represents an
attempt to develop such a feature system, and given such a system,
one can state the condition on the necessary richness of segmental
systems quite generally, as in C-L.

C-1 In every grammar

(a) for every feature F, there exists at least one segment
which is [m FJ, and

(b) for each pair of featuresF, F, F, = I, if there exists a
segment S which is marked for both F, and F, then there ex-
ists @ segment S’ which is marked for one but not both F
and F, all other markedness specification being equal.

C-1 does more than set a lower bound on possible segmental sys
tems. It provides an immediate account for why it is thal languages




with only two vowels have lots of consonants, requently fairly exotic
consonants. The situation 15 essentially this: the simplest segments
which one can have in a language which allow for the satisfaction of
C-1 are, for some features, vowels: not having vowels, in order to
satisfy C-1 one must, in effect, go around Robin Hood’s barn. Thus
in two vowel languages such as Kabardian and Kaitij, while in ab-
solute terms the segmental inventories are quite marked (B-1),
relative to their having two vowels only, they ar¢ not so surprisingly
or excessively marked with respect to C-1.7

The set of features such as that suggested in (10) is not only mo-
tivated by markedness consideration of the structure of segmental sys-
tems. There are three independent motivations for i, First, as dis-
cussed in Kean (1978), a feature system such as that in (9) is consis-
tent with there existing a language with three distinctive r's and three
distinctive d's, where the °s vary from each other onl v in the way in
which voicelessness was phonetically instantiated, One does not £n-
counter such languages; rather, what one finds, is, apparently, at
most a three way distinction in some languages. This is what is
predicted by the feature system such as (10) interpreted phonetically
by a Universal Phonetic Theory of the sort given in Appendiy [1. The
phonetic features of voicing stand in the extensions of two features,
IV and XI. One principle of the phonetic theory, Disjointness, limits
any possible realizadion to being the realization for just one phonolog-
ical feature. Thus, the feature rense may in any language be the
phonetically distinctive realization of IV or XI, but not both. Other
principles (exhaustiveness, distinctiveness, and nesting) conspire to
limit the options still left open under Disjointness.

The second independent motivation for a small abstract feature
system (and an elaborated Universal Phonetic Theory) comes from
consideration of the spontaneous segmental substitution errars e
by the normal and brain damaged individuals. Under an SPE-type
feature system, all phonological features which are distinctive in a
language are phonetically directly accessible. Thus, for example; in
English since lateral and DR are distinctive, they are crucially ex-
ploited by the language. Now, if we assume that the feature svstem of

7 Bee Kean (1975) for examples of how a-condition such as C-1 docs provide an
account for both lurpe and small seamental sysiems.
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a language is « psychologically real » in the sense of being a potent
eomponent of on-line processing in performance. then it should be
the case that an English speaker might make the speech error of
substituting X for { or t, etc. But the fact of the matter is that people
stay within the segmental systems of their languages when they make
segmental substitutions. This observation can only be explained in a
feature system which is directly phonetic on the basis of appeal to ar-
ticulatory habits, which is hardly a satisfving account. Under the
feature system here, with a rich theory of phonetic realization, this
ghservation follows from the most obvious sort of learning theory
one could associate with the Universal Phonetic Theory, ie,a
recruitment learning theory analogous to that which is assumed for
vision (Hubel and Wiesel 1970). Such segmental learning would, of
course, not be motor.

Another problem with a feature system such as that in (9 is that it
provides no account for the disparities between articulatory features
and acoustic phonetic features. There is no mechanism for providing
an account for how, given an acoustic signal the child acquiring his
language, translates that into the essentially articulatory features of
the phonology (9). Under a feature system of the sort [ am suggesting
that is accounted for by Universal Phonetic Theory. Giiven the
phonological ambiguity of acoustic stimuli, the child”s task in-ac-
guisition is to determine the correct mapping from the acoustic
representation onto the phonological representation, subject to strict
constraints — both those of Universal Phonetic Theory and those of
the markedness theory (e.g., C-I) — and then from that representa-
tion onto the articulatory realization representation. The
phonological features then serve the phonetic end of mediating the
disparities which exist between the modalitics.

There are. then, four motivations for a small abstract feature
system: first, given such a feature sysiem one can provide a general
apcount for the internal structure of a segmental system; second,
cuch a feature system does nol overgenerdilc certain classes of
segments; third, the system provides a means for accounting for the
language bound nature of phonological/phonetic performance; and
fourth, it acknowledses and attempts Lo account for the disparities
which exist between perception and production.
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2.4 Intrasegmenial Markedness and Possible Rules - ©

The second area of intrasegmental phonology which must be ac-
counted for if the markedness theory is 1o meet criterion C is the no-
tion of a « possible alternation ». By « possible alternation » what 1
have in mind is this: given a phonological rule A — B, in some con-
text, are there any constraints on the set of features in A and/or B?
Let us focus on B. As was noted above (see (4)), phonological rules
do not necessarily compound even when their compound would itself
be a relatively simple rule. If one considers such « non rules » in the
context of the feature hierarchy given by the markedness theory, then
one immediately notices that it is in just those cases where rules do
not compound that the features specified by the rule, ie., the
features in B, are not linearly ordered. In this respect, conditions on
the inputs, i.e., A, to rules differ from conditions on their outputs as
specified in the rule, i.e., 8. 1t is not at all unusual to find Tules the
inputs to which are defined on non linearly ordered sets of features,
e.g., [— son, — lab]. The set of possible alternations is characterized
in C-11.

Definition:
A patural class of segments is the maximal set of
segments cach member of which is {1103 i PR
[-:x._i. Fi ] for any subset of features

=&

Lel p =5 such that foreachk, m,1 > k> k+m > j,
F;, is linearly ordered before F; | o {i.e., p is alinear sub-
path of the feature hierarchy)

-1 Given the phonological rule

A — B in some context
{(a) A and B are natural classes, and
(b) if B is the non-empty natural class
Biias e - F, and & s i, then

o,
=

From C-Il{a) it follows that the inputs and outputs of rales will
be null, single sezments or sets of # segments, n> 1. From C-II{b} it
follows that in the last instance the set of segments will be defined on
some sei of features which are linearly ordered on the feature hierar-
chy.
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Given C-11, or any other approach to aliernation within
generative phonology, the problem arises as to how one is to evaluate
rules of epenthesis and deletion — what is- their relative cost com-
pared with other rules of segmental alternation? This is a guestion to
be answered in terms of both the evaluation procedure and
markedness. In part the answer will rely on an account of the
markedness structure of strings. Leaving aside that component of the
account, we will say that the markedness of a segment under deletion
or epenthesis is at least in part a function of the number of marked
specifications in its expression in a rule. Thus, the markedness of the
epenthesis/deletion of a segment 5 will not be constant across
languages.

There is a second point to be made with regard to C-11 and that
relates to (b). By (b it is not claimed that, e.g., x and n can’t alternate
in a language. The claim of (b) is that an alternation of x and n can-
not be stated in terms of a single rule of grammar. So, in Kwakiutl, a
language where x and # do alternate that alternation is captured by
two rules: a rule of fronting and a rule of nasalization. C-11b then is
in a sense a component of the evaluation procedure in that by ex-
pressing the intrinsic relations of the set of features it entails that cer-
tain possible alternations will be quite costly. It should be clear that
postulating C-11(b) in no way increases the complexity of the acquisi-
tion task even for the case where an alternation reguires two or more
rules, where one or more is a rule of absolute neutralizarion. The
child given the primary data of the alternation and an analytic de-
mand to hypothesize a rule account for the alternation, tacitly knows
from the start that there is a limited and fixed number of possible
rules (independent of context); if an aliernation cannot be accounted
for in terms of one of those rules; the child has no choice but to
postulate the simplest set of rules consistent with C-11(h). C-11{b)
provides then the independent motivation for all save one of the rules
in the set, and the evaluation procedure dictates collapsing of those
rules up to consistency with C-1I(b}.

By C-1I(b) there is a rather limited set of possible pairings of
segments by phonological rule. In a recent study of normal spon-
taneous speech errors, Shattuck-Hufnagel and Klatt (1979 consider
those errors in which a person substitutes one segment for another, in
particular the set of such errors where there is mo apparent environ-
ment which would lead one to suspect that the error represented



584

either anticipation or perseveration of some segment in the string. In
the corpus thev consider there are 1620 nonsyllabic segmental
substitutions which are, apparently, neither anticipatory or
perseverative. Just considering the surface representation of these er-
rors, strikingly, one notes that 83% of the errors involve pairs of
segments which can alternate by a single phonological rule. Given the
nature of the data this is a fairly robust correlation. Further analysis
indicates that the correlation is probably even greater, The 285 errors
{pairs af segments) not accounted for immediately in terms of C-11(h)
fall in 31% of the nonrule alternating pairs of (surface) segments in
English. That is, the correspondence between impossible rules and
nonattested cases is 69%. Thus, in terms of the correspondence of at-
tested cases with possibie rules and the correspondence of non-
attested cases with impossible rules, the correlations are in the right
direction and well above chance. Of the cases which do not corres-
pond to possible phonological rules, one should — « dark » { alter-
nates with labials, phonetically not a surprising alternation but one
which is not captured by the feature theory af (9) or (10); 3% of the
unexplained errors involve this alternation. For reasons which are
totally unclear to me, all stops tend to be substituted for by 5 8% of
the nonrule errors pairs to be explained involve the substitution of
tor a stop. Additionally, there are just eight nonrule alternating seg-
ment pairs wWhich account for another 23% of the unexplained errors.
These three classes of errors, 36% of the cases that are inconsistent
with C-1I(b), fall on only 3% of the segment pairs where it is
predicted by the markedness theory that there can be no single rule
allernations. While it is clear that some account is required for these
data, it is equally evident that they do not provide very strong
counterevidence to the claim that the relation between the intended
and produced segment Iin non-anticipatory/perseverative spon-
taneous substitutions is governed at least in part by the markedness
theory. Finally, it should be noted that of the remaining unaccounted
for cases, in 68 (24%) of the cases there is only one attested substito-
tion in the corpus. Given the method of recording spontaneous
speech errors, some margin must be allowed for recorder error, and,
furthermore, it may well be the case that some of the errors are an-
ticipatory or perseverative (2 possibility that Shattuek-Hufnagel and
Klatt acknowledge).® That there is such a close correspondence bet-

¥ The speech error data are discussed in detafl in EKean (1979).
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ween the speech error data and the rule cannot be taken to be a mere
coincidence. The speech error data are taken as providing indepen-
dent motivation for C-11{h).

It was noted earlier that a learning theory for segmental (phonet-
ic) realization would be a « selection » type of learning. The assump-
tion of such a learning theory for segmental realization is also com-
patible with the markedness theory, Given thar all segments are
phonologically specified For all features in all representations, then
the set of features, expressed by the markedness conventions and in-
terpreted by the Complement Convention, must be constant, that is.
acquisition of inventories in their phonological representation cannot
be viewed as selection of some subset of the markedness rules.
Rather, acquisition involves the selection of that set of phonetic
segments which is consistent with experience and C-1 mediated by
Umniversal Phonetic Theory, In terms of rule acquisition the situation
15 not dissimilar. The child must learn which of the set of rules com-
patible with maintaining C-1, and possible rules by C-11, is exploited
in his language,

Having defined the notion « possible alternation by rule » we
have accounted for only one of the five « failures » of the evaluation
procedurs mentioned in 2.1. Let us turn now to the others, Consider
first the question of the asymmetry of alternations. In considering
this problem Chomsky and Halle (1968) proposed that there was a
systematic interaction between the changing of feature specifications
by rule and the markedness conventions, this interaction they called
Linking. The basic effeet of Linking is to let Markedness Conven-
tions do some of the work of phonological rules. In a markedness
theory AI-III, using the features of (9), the principle of Linking can
be stated as (15).

(15} Given the phonological rule
A — B in some context
where: {a) B is a natural class defined on o
(b) F_h Eb o and
(¢) there exists no E'h—m e, such
that F";b- F

Tk

for all oprional ¥, ,F. = PiI . the markedness con-
B+ h

%

vention for [u F J-appjil:h' to any segment S, Sin B, as







if 5 were specified [u . ] just in case S satisfies the en-
A+m

viranment of the convention.
By (135) the rule of palatalization for k — ¢ is stated;
(16) k — [— back] in some conlex

The changes in the specifications of other features is effected through
Linking by the markedness conventions, in this cases (17a, d, ).7

(17) (=T |
[u cor] — [+ cor] ! —back
| +lab |

="

—Lor
—back
| +lab |

b. [uspr] — [+ spr] i

T @Cons
odrnl
[ hi] = [— hi] 4 ot
—[ilab
| —lspr

LE

—50n

+ CONE

+£0T
arhi

d. [uDR] — [+ DR]

—xlat

h—h’a':kJ

—5L0n

aConl

g : —u DR

e: [ustri] — [+ stri] / —;'itk
—30
—lat

? van Lessen Kloeke (1981) provides considerably more elegant markedmess
conventions than those in (17) which are taken from Kean {(1975).
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By contrast, to state the alternation ¢ — K, under (13),
would be required

the rule (18)

+back
—car
—DR
—stri

in some context

=

(18)

Therefore, given the hierarchy of features/markedness conven-
tions, (15), and the evaluation procedure, it is predicted that k — &
should not alternate symmetrically. Thus, in addition to « solving »
the problem noted in (1), Linking « solves » the problem (2), k — &is
anow a rule changing one feature.” Linking also addresses the pro-
blems (3) and (3).

It might have been noted in passing that the lenition of voiceless
stops, (5) above, cannot apparently be stated as a single rule under
C-11. For example, under standard accounts the B and v derived by
lenition are fricatives; to derive these segments from p and &, respec-
tively would require two rules — one to alter the voicing specifica-
tions and one to alter the continuance specifications. There are two
problems with the assumption that the outputs of such lenition rules
are voiced non strident fricatives. First, there is a failure of the
evaluation in the sense that lenition is a very costly sort of alterna-
tion: under anvyone's theory far more costly than spirantization, This
15, however, inconsistent with the observation that lenition, like
spirantization, is quite common. Secondly, if the outputs of lenition
rules are [Meatives and not sonorants, there is no natural way to ac-
count for the fact that such derived segments pattern under alterna-
tion with sonorant continuants and not fricatives, as in, for example,
Karok. Third, there is the curious fact that nondental ¢'s lenite, as r's
in most cases (e.z., the Numic languages) and I's, otherwise. These
considerations, taken topether with the fact that for no principled
phonetic reason there is not in most accounts a full complement by
place of nonlateral liquids strongly suggests that the segments deriv-

10 Ty will be noted that given these markedness conventions [ronting of £in K,
becomes unaccepdably costly. van Lessen Kloeke overcomes this through reformula-
tion of the conventions. My current approach is to view this alternation in terms ofithe
phanetic realization features rather than phonological features.
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ed by lenition are in fact sonorants,)
Given this reinterpretation of lenition we can state the rule of
lenition as (1Y),

—cont
i g = H ok
(1% [4. SV ] [+s0n] in some context

The markedness conventions for St¥C and cont will apply to derive
the liguids.

(20) [u cont] — [+ coni] i [+ !:nu]
— nas
[u SIVC] — [— StV / [ 7 5on]

This analysis, it should be obvious, shows that the apparent prob-
lems (3) and (5) are not problematical at all. It might also be noticed
that this analysis provides yet another argument against the dictum
« same sound same symbol » — though it is doubtful that more such
are needed given Halle (1959).

While (15) does solve problems, the fact remains that its elfec-
tiveness is contingent on the acceptance of the capricious notion of
an optional feature. Under the hypothesized limited and abstract
{eature system, no such notion is required, Linking is stated as C-111.

C-III'  Linking
Given the rule
A — B in some context
where: (a) B is the natural class defined on g,
(b) F'.-. £ “‘j.'\.. and -
(¢} there exists no FIh T8

+m Ik
such that FII = F

U In Kean (1975) it is suggested that the segments derived by lenition ape elides,
In my work in develeping a new feature system and in van Lessen Klocke's work using
an SPE type feature system iU has become clear that the segments: derived by lenition
cannot be glides and must be liquids.
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F'L = F,_ . the markedness convention for
L ] 9 a+m
FIh ) applies to any segment 5, 5 in B, as if § were speci-

fied [u F,_ ] just in case S satisfies the environment of
a+m
the convention.

C-111 differs from (15) only in that it makes no appeal to the notion
of « optional » [earures.

3. Some Summary Consideration

3.1 The Interdependence af 4, B, and C

[t was laken as an assumption at the outset that there would be general
agreement that any markedness theory would satisfy criterion B.

B. A theory of markedness will assign probabilities of oe-
currence and variation of substantive elements within
and across Bramimars

While it is not & prior obvious to assume that any theory satisfving B
will also satisfy A and C, it was argued that all other things being
equal, given a theory mesting B and the need for UG (o include A
and C, in the absence of any evidence to the contrary it was to be ex-
pected that a markedness theory meeting B would also meet A and C.

AL A theory of markedness is a formal theory of substantive
universals
. A theory of markedness includes non parameterized con-

straines which provide the substantive definition of possi-
ble grammar for human language

That is, while it is not logically necessary that a markedness theory
satisfying B should also satisfy A and C, if A and C are not concur-
rently satisfiable with B, then there will be a redundancy in UG in the
expression of substantive elements. Without motivation for such
redundancy, one would then be forced on purely methodological
grounds to assume that A, B, and C characterized the properties (at
least in part) of any theory of markedness.

From this rather general point it follows that any attempt to
develop a markedness theory over any general domain will have at its
foundation some explicit attempt to meet A. To make any proposal
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for a markedness theory which satisfies B but not A would, of course,
have no bearing on the empirical content of the hypothesis that a
markedness theory must satisfy A and B. By the same token. a mark-
edness theory satisfying B and not C would also have no bearing on
the hypothesis that a markedness theory must and will meet C as well
as B. It will always be possible to stipulate the set of substantive
universals for any domain, and then place arbitrary constrzints on
the arraving of those elements and thereby provide a substantive
definition of possible human languages; therefore any such pro-
posals cannot in themselves vitiate A-C.,

The theory of markedness characterized by A-I1, 11, 111, B-I, I,
and C-1, 11, IT1 is a theory which satisfies the criteria A, B, C. This
theory derives its motivation from the fact that it provides a principi-
ed account for the intrasegmental phenomena which any markedness
theory must account for if it is to meet B and C. I provides prima
Jacie evidence for the hypothesis that a theory of markedness will
meet A, B, Cin that it is a markedness theory meeting B which at the
same time also meets A and C. It has, [ think, just the sort of proper-
ties that one would expect any such theory to have. To take the three
obvions classes of examples.

(i) 1f the assumption that 8 markedness theory must meet both
Band C were false, then it would be expected that in any attempt to
construct a theory meeting B and C that there would be no interac-
tiom between those two aspects of the theory, that is, that all evaluative
considerations bearing on variation would fall under B, However, as
should be evident in the case of the markedness theory outlined here,
that is not the case. The data presented in (1-3) are all problems of
evaluation, problems of the relative likelihood of various in-
trasegmental alternations. If B and C were independent in UG there
would be no reason to expect that any of those data be accounted far
through an interaction of the evaluation procedure and the substan-
tive characterization of possible grammar. However, C-I1, 11T are
conditions on grammars, not languages, and they do, taken together
with the evaluation procedure provides an account for a class of rule
vartation. In discouraging seepmental complexity in markedness
specifications, B-1, 11 contribute & probabalistic evaluative constraint
across the derivations in a grammar. Thus, the characterization of
variation involves a conspiracy between the B and C components of
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(i) A second case of interaction between the B and € com-
ponents myolves B-1, 1, and C-I. There is a tension between these
constrainis; while complexity is costly under B it is in some cases
demanded by C-I. C-I itself has a property we would surely an-
ticipate in a markedness theory satisfving criteria C and A, Lf con
straints on possible segmental systems were not based on some for-
mal theory of the set of features, then it would not be expected that
rather small differences in segmental systems would have rather
massive superficial consequences. For example, it is not at all ob-
vious why there should be such differences in the consonantal inven-
tories of two vowel vs. thres vowel systems. That one does find such
striking differences follows immediately from the fact that C-T 15
stated in terms of the array given by A-IL, 11

(iii) The tensions and interactions between components of & sys-
tem meeting A, B and € would be expected (o have the consequence
that any change in the characterization of one component would force
reconsideration of every other component. For example, it would be
implausible to assume that one could change either A-1 or A-11 with-
out having to radically change the enrire theory. As the markedness
conventions expressed under A-l express a substantive domain, and
the explanatory force of the B and C components of such a system
rests on those specific expressions, it is also to be expected that in
such @ system gquestions will be raised as to the set of elements to be
expressed. That is, phenological features not only need be motivated
substantively and classificatorily (in the traditional sense) they also
must be motivated in the context of the markedness theory. There 15
then a change in whart it means to motivale a feature as would be ex-
pected if a theory of segmental structure were to meet A, B, and C.
ln adopting the markedness theory outlined in section 2, questions
have heen taised abour the motivation and interpretation of various
features (cf., van Lessen Kloeke, 1979, 1981); that such guestions
should arise is to be expected given that the criteria of motivation
have been altered.

Similar siruations would be expected (o obtain in other substan-
tive domains, It should be evident of eourse that the effective force
of such interactions will be contingent in some measure on the
richness of the substantive vocabulary of a domain.
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3.2 Markednress and Learning

The evaluation procedure (simplicity metric) distinguishes among
descriptively cguivalent descriptively adequate grammars. Given a
formal theory of rules, the evaluation procedure distinguishes among
possible descriptively adeguate grammars for some language L, by
the simple expedient of counting the substantive elements which are
expressed in the rules of those grammars. The empirical content of
the evaluation procedure rtests on the formal theory that is
postulated: different formal theories will make different demands on
the expression of substantive elements in rules. Thus, the evaluation
procedure, while operating on & count of substantive elements, can
be conceived of distinguishing descriptively equivalent grammars in
virtue of the theory of formal universals. It takes no account of the
substantive structure of grammars per se. Its function in an account
ol language acquisition is to determine which of a set of competing
potential grammatical hypotheses it is that a child will entertain.
All grammars for possible human languages must have a
substantive vocabulary. A child cannot be conceived of 45 simply ac-
guiring the rule system of the grammar of his language and noet the
substantive vocabulary over which that rule system operates. A child
cannot acquire a rule svstem in the absence of substantive acquisi-
tion. Given that there is substantive variation among languages, the
child may entertain a vartety of (potential) substantive vocabularies
for his language in the course of acquisition. If there were no means
for evaluation the possible substantive hypotheses which a langnage
learner might entertain, then there would be no reason why it could
not be the case that, e.g., in the ludicrous extreme, an English
speaker might postulate a systematic phonemic inventory including
all the segments of English plus A. The evaluation procedure cannot
exclude this possibility because it operates over rule sysiems. Given
that forany language there can be segments which do not funcrion as
factors inrules, it cannot be the case that the segmental inventory for
any language is determined solely on the basis of what is required for
the rule system to function. Given this one might be led to assume
either thar the child builds up @& sezmental inventory incrementally
adding one or two secments al a time and modifying previous
seemental hypotheses, or that he assumes the set of all possible
segmenis and then pares that set down to the system of his langnage
on the basis of his experience, tossing out those segments for which
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he has no evidence. Under the former approach the child will be
allowed to entertain « grammars » which are not possible grammars
for human languages. The most coherent interpretation of the latter
approach is under an assumption of instaniancous acguisition,
Neither approach is constrained by any notion of there being a
substantive definition of segmentally possible grammar for a human
language. Analogous arguments can be made for other substantive
domains.

Just as it is plausible to assume (under the appropriate idealiza-
tions) that a child entertains a sequence of grammars in the course of
acquisition, his successive hypotheses constrained by his experience
and the theory of possible grammars including the evaluation pro-
cedure (simplicity metric), it is also plausible to assume that the child
is concurrently acquiring the substantive vocabulary of his language,
entertaining successive hypotheses as (o the appropriate substantive
vocabulary of his language. Just as it is necessary {o constrain the
child’s grammatical hypotheses in terms of the operation of the
evaluation procedure over its domain, 50 too i5 it necessary to con-
strain a child’s hypotheses of the substantive vocabulary of his
language. The theory of markedness presented here offers a
straightforward means for providing an account for a child's sue-
cessive substantive grammatical hypotheses:

B. Giiven a sequence of grammars, Gy, - - G- - G, which
a child entertains in the course of acquisition of the gram-
mar G, for the language L, the substantive vocabulary for
G is the least marked possible substantive vocabulary (con-
sistent with his experience).

By B’ it is simply claimed that just as the child hypothesizes the
simplest rule system available on the basis of the evaluation pro-
cedure, so too he hypothesizes the least marked substantive set of
elements for that grammar. Under the evaluation procedure G, may
be equally simple or more complex than G; under the markedness
theory G,,, may be equally or more marked than G Both the evalua-
tion procedure (simplicity metric) and the markedness theory provide
necessary constrainis on the successive grammatical hypotheses that
a child will entertain given his experience.

There will be an interaction and a tension between the
markedness theory and the evaluation procedure (simplicity metnc)
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in their evaluative function in the determination (selection) of the
most highly valued (least marked and simplest) descriptively adquate
grammar as 15 illustrated by the following examples:

(i) Consistent with his experience, the child may entertain the
minimally marked substantive vocabulary 8 for his grammar or the
equally marked but distinct substantive vocabulary 5'; given S he
must hypothesize the set of rules R, and given 87, R', where B is less
complex, i.e., simpler, than R’ by the simplicity metric. Under such
circumstances, given B and the simplicity metric, the child
hypothesizes 5 and R,

(i) Consistent with his experience, the child may hypothesize
the'set of rules R or the set of rules R’, where R and R' are equally
valued by the simplicity metric. However, given R the child must
hypothesizes the substantive vocabulary 8, and given R' he maust
hypothesize the substantive vocabulary 57, where 8 and 5' are not
equally marked, S being less marked than 5. Under such gir-
cumstances, given B' and the simplicity metric, the child
hvpothesizes 5 and R.

As with the theory which postulates just the simplicity metric,
there will be cases under the approach which adopts both B® and the
simplicity metric which will not be decidable. For example, it is possi-
ble that a child might arrive at some point where consistent with his
experience there is more than one grammar available to him where
those grammars are of equal simplicity and of equal markedness.
Holding simplicity constant, given the potential variation in
markedness, it should be evident that with the adoption of B' that the
set of undecidable cases which may arise has been significantly reduc-
ed, that is, B" further constrains the theory of the course of gram-
matical acquisition by reducing the potential class of cases which are
undecidable on the basis of the evaluation procedure alone. There is
a second class of cases where the adoption of B® raises a question of
decision which does not arise when one adopts the simplicity metric
alone. It is conceivable that a child might arrive at some point where
consistent with his experience he might postulate either G or G; the
rule system of G, is simpler than the rule sysiem of G, but the
substantive vocabulary of G, is more highly marked than that of G',.
It is unclear what one would want to say about such cases.
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3.3 Markedness and Atrainability

A very different view of markedness, in general, and with respect to
learning, in particular, is adopted by Rouveret and Vergnaud (1980),
They make the following proposal.

The complexity of the grammar G, in terms of
markedness can be equated with the number of changes
which have been made in the set of rules G, [the initial
grammar] to get the deseriptively adequate grammar for
L |a language], G, i.e., with the length of the sequence
Gy e Gy (D, 1950

In their discussion they note that, « by this definition G is less mark-
ed than G, even if the two grammars only differ by the addition to
G, of some mechanism drawn from Core grammar », where core
grammar 15 regarded « as the stock of hypotheses of null cost ». There
is considerable appeal to their supgestion that there is some
evaluative distinction between a sequence of grammars with m
members and a sequence with # members, m = n. Their propesal is
not, however, a learning theoreiic interpretation of markedness
which is compatible as stated with the theory of markedness theories
proposed here.

For their hypothesis to make sense it must be assumed that each
successive grammar is a well-formed grammar, that 15, a possible
grammar of a human language. This being the case, it must be the case
that G, is under their view substantively well-formed, i.e., both
substantively and formally a possible grammar. Therefore, while the
acquisition of the rule system of the grammar of some language need
not be instantaneous under their view, there must be instantanecus
substantive acquisition up to well-formedness. It should be clear, how-
ever, that instantaneous acquisition of a well-formed substantive sys-
tern does not entail instantaneous acquisition of the appropriate
substantive system for the language the child is learning; it enly makes
the claim that the child hypothesizes a potential substantive syscem
consistent with his experience. In this the two views of acquisition are
not different. Consider now the following four possibilities which do
distinguish the two approaches.

(i) There are two children, co and B, each of whom arrives at the
same grammar (i.e., substantive and formal equivalence). Due to dif-
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fering environments, one child hypothesizes G while the other
hypothesizes Go,, 'L‘Zr“u # Gg.. Let us further assume that each child
goes through an equal number of stages in the course of acquisition,
that is, G, = G, and G, = Gy, n, and n, successive positive in-
tegers assigned 1o each successive grammar, G, Gy mGan: =1
then under the Rouveret-Vergnaud hypothesis G, is as marked as
G,,- Their interpretation leaves open no possibility for saying
anyvthing about the relative markedness of Gp, versus G ; in this it is
distinct from the view of markedness given in A, B, and C since
under such theories Gy, and G, will be more or less marked with
respect to each other.

(1) Consider the children, @ and 3, who arrive through the course
of acquisition at distinct grammars. As a consequence of experience
one child postulates Gy, and the other Gy, ; in this case, however, G,
= Gg,. Through the course of acquisition the children go through
the same number of stages (grammars), i.e., G, o= Gno and G, =
G, 0, = n,, but here G = G,.. Again under the Rouverei-
Vergnaud account G;_ is as marked as G, .. But under the hypothesis
a5 to the structure of markedness theories given here, while Gy isas
marked as Gy, it 1s not necessarily the case that GLU i% as marked as
G, (though they may be equally marked).

It might be suggested that (i) and (ii) are not well-fTormed ex-
amples illustrating the distinctness of the Rouveret and Vergnaud
position from that adopted here on the grounds that it should be
assumed that for all children there is but one initial grammatical state
G,,. If, however, we assume that the initial grammar (and any subse-
quent grammar) a child entertains is a possible grammar of 2 human
language then for any child, G, his initial grammar (o his initial
state), will be a function of his experience modulo his tacit
knowledge of possible grammars, i.e., UG; this being so there could
not be a single G, for all children. It makes little sense to conceive of
the child as passing through a sequence of grammars in the course of
acquisition and not assume that each of those grammars is a possible
grammar for a human language. UG itself is not a possible grammar
for a human language, rather it sets the parameters of what gram-
mars can be attained. The Rouveret and Vergnaud proposal would
be uninterpretable were one not to assume that each grammar that a
child hypothesizes is a possible grammar. As was argued in Section 1,
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as all grammars of human languages must contain a substantive
vacabulary, if G, for any child is a possible grammar then that gram-
mar will have a substantive vocabulary and, consequently, some
degree of markedness under the position adopted here.

(i)} Again, take two children, in this case they arrive at the same
ETAMMArs G,_n = Gy,. Starting from initial equivalence, GC.T = Gy,
due to differing experience one child arrives at the intermediate state
G, while the other arrives at Gy, G, # G;,. While they ultimately ar-
rive at the same final state, the children progress through a distinet
number of stages, i.e., G = G,, G, = G, but n, # n,. In this
case the Rouveret and Vergnaud hypothesis would make the claim
that G; was more or less (but not equally) marked than G,,.
However, under the markedness theory given here G| would be as
marked as G, .

{iv) Two children acquire distinct grammars, GL., and G,___J, Gy
#Gy,; furthermore, G, = G, , G, = G, but n_ # n,. Following
Rouveret and Vergnaud G;_ and G, are necessarily not of equal
markedness, but under the proposal made here G, and G, may be
of the same markedness (though they aren’t necessarily).

It should be evident from these cases that the two approaches to
markedness, that of Rouverer and Vergnaud and thar presented here,
are inconsistent. If one accepts the position that there is substantive
acquisition as well as the acquisition of a rule system involved in the
acguisition of a grammar, and furthermore that there must be some
evaluative means of distinguishing between competing substantive
hypotheses then something along the lines of B® will be required. By
the same token, if one wants to distinguish the final grammatical
states which children (even speakers of the same language) arrive at
in terms of their attainability, where attainability is taken to mean
the number of successive grammars which the child will entertain in
the course of acquisition of some G, , then something along the lines
of the Rouveret and Vergnaud hypothesis will be required. The two
views address distinct issues in the theory of acguisition; therefore, to
the extent that they are inconsistent this would seem to be a matter of
terminology rather than content. For no other reason than the fact
that the theory of markedness put forward here addresses (some of)
the issues which have by tradition been treated under the rubric
« markedness », we will restrict the use of the term markedness to




theories of the type discussed here; the term grrainability will be used
with respect to approaces such as that of Rouveret and Vergnaud, It
should be evident that drawing such terminological distinctions is not
a trivial matter; it is a matter making precise the cireumscription of
domains, no more trivial than determining the technical interpreta-
tion of grammar within the theory of transformational generative
grammar, or, at another level, fixing explicit formalisms to make
particular claims precise. Given this terminological distinction, the
Rouverer and Vergnaud proposal is restated as:

Artainabifity

The complexity of a grammar G, in terms of attainability
can be equated with the number of changes which have
been made in the set of rules and substantive vocabulary
G, to get the descriptively adequate grammar for L, G,
i.e., the lenght of the sequence & Rl &

To paraphrase Rouverer and Vergnaud (p. %), by this delinition
G, is more attainable than G, |, even if the two grammars only differ
by the addition to G, of some mechanism drawn from core grammar,
where we lake « core grammar » Lo be the set of minimally (least)
marked and simplest possible grammars. As Rouveret and Vergnaud
note G, and G, | may be equally valued by the simplicity metric; we
have added here that G, and G, | may be equally valued in terms of
markedness as well, Neither the simplicity metric nor the markedness
theory can evaluate a sequence of srammars; if the claim of Rouveret
and Vergnaud that the theory of grammar must include a mechanism
for evaluating a sequence of grammars is accepted, Attainability
must be adopted. Forany G, G, G, # G, if (5, falls within the set of
core grammars and G, does not, then G, will be less complex in at-
tainability (as well as-simplicity and markedness) than G, For any
two grammars G, G, G # G, the attainability of both G, and G, will
be a function of the course of acquisition which leads the child 1o ar-
rive at G, or G,. In terms of attainability, the optimal course of ac-
guisition would, of course, be instantaneous acquisition; for all other
cases the attainability of any grammar G, will be a function of the se-
quence of the child’s experience, experience taken as 4 pair consisting
of a current grammar G, and some new data, I, not consistent with
G_ which forces the child 10 hypothesize a new grammar, i
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3.4 Conclusion

The theory of grammar as it is conceived of here contains then a set
of evaluation procedures: the simplicity metric, the markedness
theory, and a measure of attainability of grammars. It is assumed
that the necessity for the simplicity metric need not be argued for
here. Furthermore, the sugegestion that there is a need to evalvate
arammars attained in terms of the sequence of grammars which gives
rise to them has been accepted without argument; on this assumption
a notion of attainability has been adopted. The motivation for adop-
ting attainability rests here in distnguishing terminological from
substantive hypotheses as to role and function of markedness within
the theory of grammar. The justification for attainability is entirely
independent of any claims made here. What has been of interest here
is the motivation of the need lor a theory which expresses the intrin-
sic content of the substantive elements available for possible gram-
mars, and in doing so evaluates the set(s) of zrammatically possible
substantive elements. The theory of substantive universals (i.e., the
theory meeting A, B, and C) within in UG has been designated
« markedness theory ». What is of conseguence is not the terminology
per se (that is historical and of no grammarical interest) but rather
whether there must be a theory of substantive universals of the type
which is called here a markedness theory.

For any systematic set of substantive clements {(e.g., the
phonelogical distinetive features) the theory of markedness expresses
that domain, i.e., establishes a domain in which there is acquisition,
and, additionally, in providing a substantive definirion for possible
grammars of human languages, the theory of markedness specifies
what can be acguired. In the absence of a theory of markedness, any
subset of the set of substantive elements available for grammars is a
possible set of substantive elements for the grammar of a human
language; that is to say, in the absence of a theorv of markedness one
is making the empirical hypothesis that substantively anyihing ex-
pressible in terms of the set of substantive elements can be acquired.
It has been argued here that such an hypothesis is empirically false:

In the absence of a theory of markedness, given two grammars
for two distinct languages, G, and G, if G, differs from G, simply in
terms of G containing the rule R, and G, containing R, i.e,, K. # R,
il R, and R, contain the same number of substanrve lactors, then,
assuming G and G, to be of equal attainability, there will be no




evaluative distinction between G, and G.. It is an empirical question
whether or not it is necessary for such an evaluative distinction to be
made; it has been concluded here that such an evaluative distinction
must be made. The theory of markedness being the theory of
substantive universals provides the means for making such distingc-
tions.

Under the theory of markedness that has heen proposed, core
grammar consists of the set of maximally simple and minimally
marked possible grammars. Given this view, the set of possible
departures from core grammar which may be realized in particular
grammars is increased to include not only departures from maximal-
ly simple rule systems, but also departures from minimally marked
substantive vocabularies. If one does not assume thar the delimita-
tion of the set of possible grammars in UG includes a claim as to
substantively possible grammars, then there is no justification for
this interpretation of core grammar. However, if the arguments
outlined here are accepted, then the interpretation of care Brammar
adopted here must be accepted. Just as there can be no possible
grammar (& coré grammar or other) which has no rules at all (i.e., is
infinitely simple), so too it is claimed that there can be no possible
graminar, which is substantively unmarked.

APPENDIX 1

The Features

seg segment nas nasal
5¥] svllabic ant anterior
cons consonantal back back
so0n sonorant low low
SIVC stiff focal cords lab labial
SIVC slack vocal cords cor coronal
CG constricted glotris spread spread
tense Lense i high

long
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long long lateral lateral
SG spread glottis DR delayed releass
cont continuant stri strident

With the exceptions noted below these features are as in the
Sound Pattern of English.

1. syilabic: This feature « replaces » vocalic. All vowels and
syllabified sonorant constants are [+ syllabic]; stops,
fricatives, affricates, glides, and nonsyllabified sonorant
consonants are [— syllabic].

2. stff vocal cords, slack vecal cords, constricted glottis,
spread glottis: These features are proposed by Halle and
Stevens (1972),

3. spread: This feature is introduced in Kean (1975). Labial
segments are either [+ spread], i.c., unrounded, or [—
spread], i.e., rounded. van Lessen Kloeke (1981) argues that
the feature round rather than spread should be used. At
issue between the two features besides markedness con-
siderations is the question of the characterization of the
Russian [i] and the Japanese /u/.

4. delayed release: In SPE both fricatives and affricates are
[+ DR]; following Kean (1975) it is taken here to be the case
that only affricates are [+DR]. In that svstem the only
cross-classification of fricatives and affricatives is between
strident members of those sets,

APPENDIX I

F, = a phonological feature
f. = a phonetic feature

i =R, il (the set of phonological features)
ISR SRR (the set of phonetic features)

Possible phonetic realizations of E;:
Fos(F) = &
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R, = rule for the phonetic realization of F, in context C,
| By = =F=ls ). = S (1)) Gl
: S =% ,%, + 0r— (the signs or specifications)
Sp = specified phonetic featura(s) &
Sp(F ) = Pos(F)
SplE) = a (i.e., n=1)
Forany R and R, if C;, = C, then R, = R, (i.e., there is one rule i
per context)
: For L., a language: VIL
' l. Disjointness
Fori = j, 5p(F) N Sp(F) = o
By (I} a phonetic feature { may be realized by at most one
phonological feature F,
II. Completeness
o
U  Sp(F) = &°
i=|
Everv phonetic feature must be realized.
From I and 11 it follows that any [ is realized by exactly one
F. 1 and IT mean the sets of specified phonetic features
torm a partition of the phonetic feature. VI1II.
ITI. Distinctiveness
dfn. T, is distinctive in R iff 5, Is= or#
For every i, there exists a j, k& s.1.
f, is distinctive on R,
By II1, every phonological féature has a dinstinctive realization.
¢ is a partially ordered set; that is, there is a hierarchy of
features,
F = F,...,E,  isalinear set of featuresif F,..., References
I is a linear subpath of the feature hierarchy
For any C,, there is an &, linear, s.t. C, = the conjunction of Cairns, C,
F . signed with + or —. el
C. may be the empiy set Cm‘.-m.-;k_-,l-.
i : - brid
IV. Mestedness Chomsky,
¥ S s S Chomsky,
Chomsky,

The set of all contexts is linear

andl
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(i} for any i, there is a maximal &
(i) forany#, U 7 is linear (and, in fact, = the maximal
&

V. Order
WF, T Fu then Ry precedes R, (R, < Ry)
V implies that if . = F,, then R, and R, are unordered.
V1. Exhaustiveness
5 ane rule For every F, thereisan R 5:t. G, = ¢
From VI it follows that F, is realized in every segment of L

VII. D-Consisiency
If R, = R, and if £, is distinctive in R then s, =

B e
11K
The effect of V1l is that if f, is specified = in R then it
t most one : e i
it must also be specified = in By

From V1L it follows that if £, is not distinctive in R, then £,
is not distinctive in R (the contrapositive of VII)
VIl may be too strong for the case of B, = R, that is, ¥II
may hold only for R_j > R, and a separate condition,
VII', holds for B, = R .
VII': If R, = R, and il f;, is distinctive in R, and R, , then
S = S
V11, N-Consistency
If £, is not distinctive in By and R, then s, = 5.
From VIIL, it follows that if f, is specified, e.g., + in R,
then it cannot be specified —n B, .

exactly one
(e features

alization.
hierarchy of
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