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One of the cornerstones of early antosegmental theary was the
Well-Formedness Condition an autosegmental

representaiions,
Goldsmith (1976) formulated it as in (1),

(1} Well-Formedness Condirion (WFEC)
& All vowels are associated with at least ane lone;
all tones are assaciated with at least one vowel.
b.  Association lines do mat ¢ross.

Subsequent research has shown that (1) is too strong. Following
Pulleyblank (1983}, T assume a weaker form of the WEC in {21,

(2} No-€ rossing Constraing (NCC)
Association lines do not cross.

Goldsmith (1976) formalizes the WFC in terms of o notian
of “‘connectedness.” In light of the weakening of the WFC to
the NCC, a new formalization is necessary, since the old one
m terms of connectedness excludes violations of (la} that are
not excluded by the NCC. Here, | argue for a conception of
association where autnsegments are seen as issuing articulatory
instructions to the slors or nodes they are linked 10. This View,
coupled with a natural interpretation of linear ordering on a tier,
allows us to derive the NCC while allowing violations of {1a).

This squib is organized as follows. I begin by reviewing
Sagey's (1986) demonstration of the paradoxicality of associ-

Thanks to D. Archangeli, E. Momwvesik, D. Pulleyblank, E. Sagey,
and two anonymous reviewers for much useful feedback. This waork
builds on marerial Grst developed in Sagey (1986} and extended in Sagey
(1988). References are 1o Sagey (1986,
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ation viewed in terms of simultaneity, I then show how ug
proposal avoids both these paradoxes and certain problems Ticae
ing Sagey's solution, . |
Sagey suggests that linear order of elements on g tier ap. e e
codes temporal precedence. The properties of that orderipg i
“need not be defined in [Universal Grammar], because they are; _
part of our knowledge of the world"" (p, 285). The Dropertis 153
Sagey assimes are transitivity, antisymmetry, and irreflexiviry, - ¥
She defines these as follows (p. 285).
(3) Temporal Precedence [ =on
2. Transitivity: fA<Band B < C, then a <
b. Antisymmetry: i A < B, then NOT B < 4
c. Irreflexivity: NOT A < A

Sagey shows that paradoxes result if association lines are
interpreted as indicating simultaneity, Simultanaity, she as
sumes. has the following properties (p. 286).

(4 Simudtaneity (=)
4. Transitivity; A = Band B = C.thenA =
b, Symmetry: fA=EthenB =g
¢. Reflexivity: A =4
d. Substitution: ifA = B and B = C, then A =

Sagey presents three paradoxes. Consider first rhe repre-
sentation i (5).

{3} X
A%
F G

Assume that F and G are distiner mefodic elements linked 1o
the same timing unit on the skeletal tier, From the ordering of
elements on the melodic ter, it follows that F precedes G (F
< G). From the simultaneity interpretation of association lines,
it follows that F is simultaneous with x (F = xh and G s si-
multaneous with x (G = x), From these three propositions and
substitution. it follows that x precedes % (X = x), which con-
tradicts (3e),

A second paradox can be constriucled from (5) as well, By
symmetry, ¥ = F follows from F = x. By transitivity, G = F
follows from G = xand x = F. This contradicts the fael that
F precedes G (F = G,

A third paradox can be shown to arise from discontinuous
linking, as in Semitic morphology (McCarthy (19799, Consider
the representation in (6),

(63 X1 Xx Xy

™~

e ]

]T

On the skeletal tier linear precedence gives x; < x. and X =
X3. From the simultaneity interpretation of association, it fol-
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SOUIRSE AND DISCUSSION il
lows that F = x; and F = x.. By substitution on x; << %1, F < %
follows. From xa < x;, NOT x; < x; follows by antisym-
metry. Finally, by substitution, NOT F < %, follows from NOT
X2 < Xz, a logical contradiction with respect to F < x4,

To deal with these puradoxes, T depart from Sagey’s view
and propose that association encodes a different relation than
cotemporaneity. If association lines are instead interpreted as
issuing an articulatory instruction to the slot or node, the para-
doxes above can be avorded strzightforwardly.

If this is assumed, then many of the properties in (4) are
simply inapplicable 10 association. For example, symmetry (4b)
says thar if A is simultaneous with B (A = B), then B is si-
multanecus with A (B = A). If an autoscgment is conceived of
4% 1ssuing mstructions to a slot, the slot does not issue instruc-
tons o the zutosegment, Hence, association is asymmenric.
Reflexivity (4c) would say that an autosegment issues articu-
latory instructions to itself. This s nonsensical; hence, asso-
ciation is irreflexive. Finally, substitution would say that if an
autosegment issues instructions o a slot and the slot precedes
a second slot. then the auntosegment precedes that second slol.
This is also nonsensical; hence, association does not exhibit
substtutivity. Finally, there is transitivity, which does appear
to hold of association. For example. if an autosegment issues
instructions to-a node that 15 1ssuing instructions to a timing
slot, then it seems reasonable to say that the autosegment is
issuing instructions (indirectiy) to the timing slot,

This all results in a set of properties identical to the sim-
ilarly asvmmetnc temporal precedence relation,

(7)) Association (="
a. Transitivity: FF=Gand G=x, then F= x
b. Antisymmetry: i F =G, then NOT G=F
c. [Irreflexivity: NOTF=F

If association has this set of properties. then none of the si-
multaneity paradoxes applv. This is because these paradoxes
resl on certdin properties of simultaneity oot exhibited by as-
sociation: substitution and symmetry.

The first paradox of (5) rested crucially on the substitut-
ability of association. Association in (7) is no longer subsiitur-
able. The second paradox of (5) relied on symmetry, and as-
socialtion m (7)) 15 asymmetric., Last, the paradox in (6) also
relied on substtution, which is no longer a property of asso-
ciation (7).

This interpretation of association has the additional con-
sequence of allowing us to denve the NCC as a consequence
of the following natural assumption.”

! Thanks to an snonvmols reviewer for pointing this oul to me,
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(8) Ordering Principle
Given two autoscgments on a single tier, A then B
instruction B cannot be issued before instruction A,

In a configuration (9), which would violate the NCC, the rp.
alization of B on x, would precede the realization of A on x,.

) I R 7

A B

Principle {B) is, in effect, the residue of substitutabilivy, but it
avoids the paradoxes siated above while simultaneously pro-
viding a rationale for the NCC. i

Sagey offers an alternative solution to the paradoxes by
replacing simultaneity with overlap. Thus, a representation like
(13) does not imply that F and x are simultapeous (F = ¥,
Rather, it is interpreted to imply that “*at least one instanl of
tme be shared berween the feature and the x-slot. When F
overlaps x, that means that al least one point PIF) in F and one
point P{x) in % are simultaneous™ (p. 290). Sagey diagrams this
relationship as in (11),

(X
|
E
(1] ———ix

Elements linked by association lines must therefore be inter-
preted as (ling) segments of time where the association line con-
nects at least one poinl in that segment.

Sagey shows how this interpretation of association lines
allows her 1o avoid the above contradictions, Consider, for ex-
ample, the paradoxes associated with (5). These disappear when
{5} is replaced with (12),

(12} | Sy L
A%
E G

From the melody tier it follows that all points of F precede all
points of G [All PiF) = all P(G)}). From the association lines it
follows that some point of F is simultaneous with some point
of X (Some P(F) = some PF{x}) and that some point of G is
simultaneous with some point of x (Some P(G) = some Pix)).
Invoking substitution allows us to conclude that some point of
% precedes some point of x (Some P{x) < some P(x)). This is
now entirely consistent with the inlerpretation of & as a line
sCgment.
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The second contradiction resulied from symmetlry and
transitivity, Transitivity is inapplicable now because the points
that are multiply linked to melody units are not (necessarily)
the same point. Hence, transitivity will not allow us 1o establish
any overlap between F and G, the source of the paradox.

The paradox associated with (6) is avoided because the
contradiction NOT F < % and F < %; is reduced to the claim
that some point of F does not precede %2 (NOT some P(F) <
all Fix»)) and some point of F does precede x. (Some P(F) <
all Pix21}. Since F contains more than one point, no paradox is
vntailed.

Under this proposal the WCC can be derived, as well;
crossed lines create a paradox. In (9) x, precedes x- (All Plx,)
< all P{x:)) and A precedes B (All P(A) < all P(B)). From as-
sociation. A overlaps % (Some P{A) = some Pix:)), Substi-
tution on All Pix,) =< all Pixa) results in Some P(B) = some
P(A), which contradicts All PlA) < all P(B) (p. 294),

Sagey claims that “‘the points of time within a feature or
%-slor are sccessible only at the late level of phonetic imple-
mentation, where guantitative rules may apply and . . . they
are not manipulable or accessible by phonological rules™ (p.
293). Interpreted literally, this wonld seem to imply (contrary
to our assumption above) that phonologically these elements
arc points rather than line segments. This is impossible, how-
ever., The simultaneity paradoxes arise in the phonology and
the MCC must hold in the phoneclogy. Therefore. in order for
averlap to produce the results intended, the elements must con-
tain more than one point in the phonology; hence, they would
have 1o be line segments in the phonology.

This results in & number of problems for this solution. First,
in principle, it permits one to varv the length of the segments
in the phonology. This would multiply the number of ways pho-
nological length could be represented. Second, in principle, the
degree of overlap could be manipulated phonologically. This
would result, for example. in 2 potentially infinite number of
contrasting contour segments in the phonology.

Third, this view makes indeterminate claims concerning
multiple tiers. Consider, for example. a situation such as the
onie shown in (13), Here there is an autosegmental tier (H and
1) linked to the timing slots (%, %z, and x3) through another tier
(F and G). This sort of situation arises in segmental feature
peomelry (Stertade (1982), Clements (1985), and Sagev (1986)),

(13) X Xz X3

N #
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Presumably, such a representation would be interpreted as fal-
[ows,

(14 X1 X2 A3

H 1

Such a structure gives rise 1o several related problems. First,
what features percolate down to the timing slots? For example,
x; is linked to some point of F that is linked to nothing on the
second tier. Points on G are linked to points on H and [, but
neither of these points is linked 1o x5,

A second problem with (14) is the relative order of linked
points in F or G. The following are all legitimate, but it is unclear
whether they have empirical consequences.

(13) F—s Ll F,_.J..T_L_<
E —tho—|

Ciiven these indeterminacies in the overlap solution, [ con-
clude that the analysis in terms of issuing instructions is to be
preferred.?
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! Under any conceplion, it i% unclear what should be said i, 10
(133, G is also linked to X2, How is the contour value H-I to be trans
ferrad to the slots Xa—%s7
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