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§1-Motivation. The acquisition of patterns of alternation lags the acquisition of contrast and
phonotactics (Hayes 2004). There is thus an early developmental stage when the child manages
to acquire phonotactics without the aid of alternations. It is common in both the computational
literature (e.g., Prince & Tesar 2004 and Tesar 2013) and the acquisition literature (e.g., Gnanade-
sikan 2004 and Pater & Barlow 2003) to model this acquisition stage by assuming that the learner
complements the phonotactically licit surface forms it is trained on with completely faithful corre-
sponding underlying forms. Is the assumption of faithful underlying forms computationally sound?
In particular, are there guarantees that the target grammar does indeed map phonotactically licit
phonological forms faithfully into themselves? If that is the case, the target grammar is called
idempotent. This paper provides guarantees for OT idempotency. It thus lays the foundations for
a number of existing models of the early stage of the acquisition of phonotactics.

§2-Intuition. Suppose that a grammar maps rad into rat, as in (1a). Hence, rat is phonotactically
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licit. Idempotency thus requires rat to map to rat, as in (1b). Sup-
pose by contradiction that rat maps instead to some non-faithful can-
didate, say ra as in (1bwrong). The fault must lie with markedness or
faithfulness. Suppose the fault lies with markedness, which exerts too
strong a pressure in favor of ra. Thus, some markedness constraint which
prefers ra over rat is ranked too high. But this is impossible: rad would
then be mapped to ra as in (1awrong) to start with. Suppose next the
fault lies with faithfulness, which does not provide a sufficient barrier
against the unfaithful mapping (1bwrong). Thus, consider a faithfulness constraint F which
does not contribute a barrier. In the sense that F does not prefer the faithful mapping (1b)
over (1bwrong), namely is not violated by (1bwrong), as stated in the antecedent of (2). Sup-
pose the consequent of (2) holds as well. It says that F also fails at preferring (1a) over

(2) If F (/rat/, [ra]) = 0, then F (/rad/, [ra]) ≤ F (/rad/, [rat])
(1awrong). But this is impossible, be-
cause the faithfulness barrier against
the mapping (1awrong) must be strong enough for it to be unattested. I now formalize this intuition
that condition (2) guarantees idempotency and investigate which faithfulness constraints satisfy it.

§3-Framework. I adopt a version of McCarthy & Prince’s (1995) representational framework.
A candidate is a triplet (a, b, ρa,b) consisting of an underlying string a of phonological segments, a
surface string b, and a correspondence relation ρa,b between the segments of a and those of b. An
OT grammar G takes an underlying string a and returns the optimal candidate (a, b, ρa,b) relative
to the constraint ranking considered, among those candidates which share the underlying form a.
A surface form b is phonotactically licit according to G provided there exists at least an underlying
form a such that G maps a into a candidate (a, b, ρa,b) whose surface string is b. The grammar G
is idempotent provided it maps any form b phonotactically licit according to G into the candidate
(b, b, Ib,b), where Ib,b is the identity correspondence relation among the segments of b.

§4-The IFC. Which conditions on the constraint set guarantee that each grammar in the corre-
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sponding OT typology is idempotent? Consider two candidates (a, b, ρa,b)
and (b, c, ρb,c) such that the surface form b of the former is the underly-
ing form of the latter, as represented in (3). Consider next the candidate
(a, c, ρa,c), whose correspondence relation ρa,c is the composition of the two
correspondence relations ρa,b and ρb,c (this requires some assumptions on
candidacy, which are not made explicit for brevity). The diagram in (3)
generalizes the one in (1). The specific condition (2) thus generalizes to (4)
in the framework described in §3. Formalizing the intuition in §2, I show
that every grammar in the typology is idempotent provided each faithfulness constraint F in the

(4) If F (b, c, ρb,c) = 0, then F (a, c, ρa,c) ≤ F (a, b, ρa,b)
constraint set satisfies (4), thus called the
idempotency faithfulness condition (IFC).



§5-Establishing the IFC: positive results. Which faithfulness constraints satisfy the IFC? I
answer this question by proving the following positive results (complemented by the negative results
in §6). (I) The faithfulness constraint Max satisfies the IFC under no additional assumptions.
(II) The faithfulness constraints Dep, Uniformity, and Linearity satisfy the IFC as long as no
correspondence relation breaks an underlying segment (namely, puts it in correspondence with two
surface segments). (III) The identity faithfulness constraint Ident[ϕ] relative to some phonological
feature ϕ satisfies the IFC as long as correspondence relations never break an underlying segment
and furthermore the feature ϕ is total (namely, defined for every segment). (IV) The same holds
for value-restricted versions of Ident, such as Pater’s (1999) variant IdentI→O[+nasal] which is
only violated by denasalization. To illustrate these results, let me show why Ident[nasal] satisfies
the IFC. Consider a violation of this constraint by the candidate (a, c, ρa,c). This means that the
string a contains, say, the nasal segment N, which corresponds through ρa,c to, say, the oral segment
g in the string c, as in (5a). Recall that ρa,c is the composition of ρa,b and ρb,c. The correspondence
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relation between the
segments N and g
in (5a) thus means
that N corresponds
to some segment of
the string b which
in turn corresponds to the segment g. This intermediate segment could be either a nasal segment
as in (5b) or an oral segment as in (5c). Case (5b) means that the candidate (b, c, ρb,c) violates
Ident[nasal], contradicting the antecedent of the IFC. Case (5c) must therefore hold, which says
in turn that the candidate (a, b, ρa,b) violates Ident[nasal]. In conclusion, for each violation of
Ident[nasal] by the candidate (a, c, ρa,c), there is a corresponding violation by (a, b, ρa,b). Fur-
thermore, the hypothesis that the correspondence relation ρb,c does not break any segment, can be
shown to entail that for each violation by (a, c, ρa,c), there is a different corresponding violation by
(a, b, ρa,b). The inequality F (a, c, ρa,c) ≤ F (a, b, ρa,b) in the consequent of the IFC thus holds.

§6-Establishing the IFC: negative results. The following faithfulness constraints do not satisfy
the IFC. (I) Restricted versions of Max and Dep, such as Dep[V] and Max[C]. (II) The identity
faithfulness constraint Ident[ϕ] corresponding to a partial feature ϕ (such as the feature [stri-
dent], which is often only defined for coronals; Hayes 2009). (III) All the constraints considered
so far (but Max) when correspondence relations can break underlying segments. Of course, the
IFC is only a sufficient condition for idempotency. Yet, for each of these cases where the IFC fails, I
can construct a counterexample where indeed idempotency fails, suggesting that the IFC provides
a fairly tight characterization of idempotency. To illustrate, consider the faithfulness constraint
Dep[V]. It is easily shown not to satisfy the IFC. And indeed, a constraint set containing Dep[V]
yields a typology which contains non-idempotent OT grammars, such as the one in (6).

(6) /C2V1/ Dep[V] MinSize *VV *CC Id[cons]

C2V1 ∗!
+ C3C2V1 ∗

C3V2V1 ∗!
V3C2V1 ∗!
V3V2V1 ∗! ∗

/C3C2V1/ Dep[V] MinSize *VV *CC Id[cons]

C2V1 ∗!
C3C2V1 ∗!
C3V2V1 ∗!

+ V3C2V1 ∗
V3V2V1 ∗!

MinSize prohibits words consisting of just /CV/. Assuming that complex onsets contribute to
weight, a segment thus needs to be epenthesized in the onset. This must be a consonant, because
Dep[V] is high ranked. Thus /CV/ is mapped to [CCV]. But /CCV/ can be mapped to [VCV] to
avoid the consonant cluster, because the initial vowel is not epenthetic in this case.

§7-Connection with output-drivenness. Tesar (2013) introduces the notion of output-driven
(OD) grammars. ODness entails idempotency but not vice versa. Yet, the IFC is “close” to
Tesar’s condition for ODness, so that they draw a comparable distinction among the faithfulness
constraints. Crucially, ODness is only definable for a representational framework without coales-
cence, breaking, and metathesis, while idempotency can be defined in the general framework of §3.
Furthermore, the analysis of idempotence is substantially simpler than Tesar’s analysis of ODness.


