Proceedings of CLS 51 (2015), 99-113
© Chicago Linguistic Society 2016. All rights reserved. 99

Crazy rules and grounded constraints

Joe Collins and Martin Kramer
UiT The Arctic University of Norway

1 Introduction

The initial promise of OT was the explanation of cross-linguistic variation as the
reranking of a relatively small number of universal constraints (Prince &
Smolensky 1993/2004). Since then, however, the universalist aspirations of OT
have slowly been abandoned in favour of ad-hoc constraints. This shift in focus has
led to a problem we call the “Proliferation of Constraints”, whereby the number of
proposed constraints is so large and contradictory that OT can no longer make
meaningful predictions as to what is a possible human language. Thus, OT has
become a tool only for describing individual grammars, and has ceased to be a tool
for understanding the faculty of language.

We argue the best remedy to this situation is a restrictive theory of CON, i.e. a
theory of what can and cannot be a markedness constraint! in natural language.
Furthermore, we argue that the best starting point for such a theory is phonetic
grounding.

Phonetically grounded phonology is not a novel idea (e.g. Archangeli &
Pulleyblank 1994; Hayes et al. 2004; and many more). The appeal of phonetic
grounding lies in the casual observation that most phonological processes tend to
produce outputs that are easier to pronounce and perceive than their corresponding
inputs, e.g. epenthesis and deletion to avoid consonant clusters.

However, phonetic grounding is hotly disputed. The arguments against fall
broadly into two categories: empirical and conceptual. The empirical arguments
note that languages also exhibit phonological processes which are not phonetically
‘natural’, and conclude that phonology per se cannot be restricted by phonetics
(Anderson 1981; Buckley 2000). The conceptual arguments note that the apparent
‘naturalness’ of phonology can be accounted for in diachronic terms, and therefore
dispute the parsimony of including phonetic factors in a synchronic theory of
phonology (Hale & Reiss 2008; Buckley 2000).

This paper is primarily intended as a counter to the empirical arguments against
phonetic grounding. We show that phonetically grounded OT can still account for
crazy rules (Bach & Harms 1972; Anderson 1981; Buckley 2000; Scheer 2015).
This is because, when taken as a theory of CON, phonetic grounding only restricts
what is or isn’t a possible constraint, but not how those constraints interact.
Therefore, interactions of phonetically grounded constraints can nonetheless
produce phonetically ‘unnatural’ outputs.

1 We assume no restriction on faithfulness constraints. This follows from the trivial observation that
anything present in an input can, in principle, have a faithful output.
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We demonstrate this approach with examples of apparently crazy rules from
Kashaya, Quapaw, Japanese, Eastern Ojibwa (Odawa), and Hamer. Kashaya and
Eastern Ojibwa were presented by Buckley (2000) as examples of crazy rules, while
the others are examples which we feel best demonstrate the argument. In particular,
Quapaw and Japanese give additional support for our analysis of Kashaya as
resulting from constraints that usually cause palatalization. While we invoke Local
Constraint Conjunction (LCC) to account for some aspects of crazy rules, Japanese,
Quapaw, and Ojibwa demonstrate that crazy rules emerge also without Local
Constraint Conjunction (LCC is needed in Ojibwa only to account for involved
opacity, not for the craziness). Hamer corroborates another observation that will be
made in Kashaya: crazy restrictions of phonological processes can be directly
linked to the markedness of the segments involved.

2 Definitions
We assume the following definition for phonetic grounding.

(1) Phonetic Grounding:
A markedness constraint C is phonetically grounded iff, for any two
candidates, Cand; and Candz, where Cand; violates C and Cand; does not,
Cand; is more difficult to articulate or perceive than Canda.

Precisely what is meant by articulatory or perceptual difficulty is an on-going
empirical issue. But we assume that there are enough uncontroversial statements on
this issue.

Many of the analyses presented in this paper also make use of local constraint
conjunction (LCC), the definition for which is given below.

(2) Local Constraint Conjunction (Adapted from Moreton & Smolensky 2002):
If C1 and C> are constraints, and D is a representational domain type (e.g.
segment, cluster, syllable, stem), then C1&D3, the local conjunction of C:
and Cz in D, is a constraint which is violated whenever there is a domain of
type D in which both C; and C> are violated.

In the absence of an explicitly stated domain, the domain is taken to be as small as
possible (typically the segment).

A general discussion of some of the issues surrounding LCC is given at the end
of this paper. But it is worth noting here that we regard LCC as a special instance
of constraint ranking. Therefore, the phonetic grounding condition applies only to
the individual conjuncts of an LCC (which are assumed to be universal), not to the
resulting conjunction (which is assumed to be language specific and acquired).
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3 Case studies
3.1 Kashaya antipalatalization
Buckley (2000) describes a process in Kashaya whereby high, front vowels are
backed and rounded following [d].

(3) Kashaya crazy rule (Buckley 2000):

a. [cad-i/ - [cadu] ‘look!”

b. /wa-ad-i/ - [wa:du] ‘come here!”

C. /mahsad-in/  — [mahsadun]  ‘while taking away’

d. /fu-q'a:t-i/ - [Juq'a:ti] ‘groan!’

e. /mo-mul-in/  — [momu:lin]  ‘while running around’
f. [du-s'e:kk'-i/  — [dus'e:k’1] ‘pleat it!’

Since [d] is neither back nor round, Buckley argues that there can be no synchronic,
phonetic motivation for i—u/d_.

However, we argue that this process can be understood as emerging from
interaction of constraints on palatalization. A typical palatalization pattern targets
coronal stops which are realized as palatals or postalveolar affricates when followed
by a high front vowel or non-low front vowel (Bateman 2011). Theoretically, a
constraint demanding place agreement between a palatal vowel and a preceding
coronal consonant can be satisfied in four ways: palatalization of the consonant,
depalatalization of the vowel, deletion of either the vowel or the consonant or
insertion of a third segment between the two segments. In Kashaya, the constraints
usually causing palatalization are ranked in a different order from the usual one,
with Faithfulness to the consonant outranking Faithfulness to the vowel. Therefore
it can be captured in OT without reference to unnatural constraints:

(4)
a. ONSET-IDENT
Assign one violation mark for each output segment in an onset
position which differs from its input correspondent in its feature
specification.

b. IDENT(HIGH)
Assign one violation mark for each output segment which differs
from its input correspondent in its specification for the feature

[high].

C. PALATALIZECORONAL (PALCOR)
Assign one violation mark for each instance of an unpalatalized
coronal before a [+high,-back] vowel
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Since this paper is agnostic with regard to theories of palatalization, we use the
constraint PALATALIZECORONAL to capture the generalization that coronal
palatalization is a phonetically natural and typologically common process
(Bateman 2011). The use of this shorthand is not intended to rule out more nuanced
explanations of palatalization.

(5) Antipalatalization in Kashaya

/cad-i/ | ONs-ID | PALCOR | ID(HI) | ID-10
a. cadi *1
b. cadi *1
c. cada *1
= d. cadu *

However, the Kashaya anitpalatalization pattern is only observed specifically
before voiced coronal stops (i.e. [d]).

Therefore, at this point the grammar is too powerful, and predicts that /i/ should
also back following [t], which is not attested in the data:

(6)
/fu-gqa:t-i/ | ONs-ID | PALCOR | ID(HI) | ID-IO
é& e Jfuqa.tu *
® f Jfuqga.ti *1

The desired output, [fu.qa:.ti] is incorrectly rejected by the grammar because the
sequence [ti] violates PALCOR. The solution to this problem is the creation of local
constraint conjunction which restricts the application of PALCOR to voiced
obstruents:

(7) VOICEDOBSTRUENTPROHIBITION (VOP)&PALATALIZECORONAL
Assign one violation mark for each instance of an unpalatalized, voiced,
obstruent coronal before a [+high,-back] vowel.

(8) Correct Kashaya Grammar
I. /fu-ga:t-i/ | ONs-ID | VOP&PALCOR | ID(HI) | ID-1O

*|

a. Ju.qga.tu
b. Juqa:.ti v
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ii. [cad-i/ | ONs-ID | VOP&PALCOR | ID(HI) | ID-IO

a. cadi *1

w b, ca.du

Note that candidate (8i.b) is now optimal, because voiceless [t] does not violate
VOP and therefore cannot violate the local conjunction.

Evidence for onset faithfulness in Kashaya can also be seen in the post-uvular
vowel lowering pattern, e.g. /sima:q-eti/-> [sima:qati] (Buckley 2000). This pattern
can also be accounted for by the grammar proposed here, with the simple addition
of an agreement constraint to motivate the lowering:

(9) Kashaya /e/-lowering
/sima:g-eti/ | ONs-ID | VOP&PALCOR {CV-AGREE(LO)| ID(HI)

a. si.ma:.ge.ti *1

b. si.ma:.ke.ti *1

= C. Si.ma:.gati

Note that satisfying CV-AGREE(LO) by raising /g/ (candidate 9b) is ruled out by
ONs-ID. This is the same constraint which favoured backing over palatalization
before /i/.

In summary, according to the account presented here, the peculiarity of Kashaya
is not the existence of antipalatalization, but rather the restriction of
antipalatalization to voiced segments. However, even this peculiarity can be
explained without reference to “unnatural” constraints.

3.2 Japanese Epenthetic Lowering

Antipalatalization can also be seen in Japanese epenthetic vowels. The high, central
vowel [w] would normally cause affrication of a preceding coronal stop (/tw/ —
[tsur]). Avoidance of this process triggers the lowering of epenthetic /w/ to [0], as
in ‘tsaitogaisyto’ zeitgeist:

(10) Antipalatalization in Japanese

Itsaitgaist/ PALCOR | IDENT(F) | *[-HIGH]
a. tsaitwgaisytw *|* *k
b. tsaitswigaisutsur *|* *x
*k k%

= C. tsaitogaisyto
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Candidate (10a) is rejected because the sequence [tui] violates PALCOR. Candidate
(10Db) is rejected because the mapping of /t/ to [ts] violates faithfulness. In candidate
(10c), the epenthetic [0] cannot trigger palatalization, therefore there is no violation
of PALCOR.?

3.3 Quapaw Epenthetic Rhotics

A similar process to antipalatalization can be seen in Quapaw, where an epenthetic
rhotic is (variably) inserted between a palatal-alveolar fricative and a back vowel
(Siebert 1989). The epenthetic rhotic serves to break up the sequence of a front
consonant and a back vowel, which would otherwise violate CV-place agreement.?

(11) Quapaw Epenthetic Rhotic

/[appe/ ’six’ IDENT(F) | CV-AGREE(BK) | DEP
= a. Jappe *

b. [fippe *1

C. Xappe *1
= d. [rappe *

This grammar permits two possible outputs, (11a) [fappe] or (11d) [[rappe]
depending on the relative ranking of AGREE(BK) and DEp.

Similar to the PALATALIZECORONAL constraint, we might expect that
AGREE(BK) should be satisfied by fronting or backing (candidates 11b and 11c).
However, the highly ranked IDENT(F) rules out this strategy, making insertion of a
back consonant the optimal strategy (candidate 11d). An epenthetic rhotic is
presumably preferred since it obeys sonority sequencing.

3.4 Eastern-Ojibwa palatalization
Eastern Ojibwa (Odawa) exhibits a complex pattern of alternation between [n] and
[J1. The pattern is not wholly predictable on the phonetic properties of the surface
segments (Piggott 1980), therefore Buckley (2000) argues that the pattern is another
example of an unnatural rule.

The pattern itself is lexically dependent and can be characterized in terms of
categories of palatalizing and non-palatalizing stems and affixes, as well as a final
category of variably palatalizing affixes.

2 See Shoji and Shoji (2014) for an alternative account.

3 Note that, in a more detailed analysis, the Quapaw data would force us to make assumptions about
the nature of the constraint PALCOR, which wouldn’t be violated by a sequence of a palatal
consonant followed by a non-palatal vowel. We thus have replaced it with the tentative CV-
AGREE(BK) in (11).
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The simplest categories are the palatalizing stems and affixes. These are the [n]-
final stems and [i]-initial suffixes, exhibiting palatalization precisely as we might
expect.

(12) Palatalizing stems/affixes:
a.l. [kimi:na:] ‘you give him’
a.ii.  [Kimifimi]  ‘you give us’
b.i.  [kina:pa:] ‘you fetch him’
b.ii.  [kina;imi]  ‘you fetch us’

However, there are also instances of [n] which never undergo palatalization, even
when adjacent to an [i]-initial affix, which would otherwise trigger palatalization.
These are dubbed, the non-palatalizing stems:

(13) Non-palatalizing stems
a. [kwe:pina:]  ‘you leave him behind’
b. [kwe:pinimi] ‘you leave us behind’

Additionally, we find [i]-initial affixes which do not trigger palatalization of the
stem, despite meeting the surface/phonetic requirements for palatalization.

(14) Non-palatalizing affixes

a.i. [kimi:na:] ‘you give him’
a.ii.  [kimi:nin] ‘I give you’
b.i.  [kina:pa:] ‘you fetch him’
b.i.  [Kina:nin] ‘I fetch you’

Finally, we find affixes which trigger the palatalization of [t], but not the
palatalization of [n] (even when the [n] is part of of an otherwise palatalizing stem).

(15) Variably palatalizing affixes

a. [mi:nika:so] ‘he is given’
b.i.  [we:ppitaw] ‘hit someone’
b.ii.  [we:ppitfika:so] ‘be hit’

Because the surface properties of the segments alone cannot predict the
palatalization pattern in Odawa, Piggot (1980) assumes the existence of abstract
underlying forms, which distinguish the palatalizing from non-palatalizing
segments. Specifically, Piggott assumes that those instances of [n] which alternate
with [f] are in fact derived fomr underlying /l/, whereas the instances of non-
palatalizing [n] are derived from underlying /n/.

Piggott’s assumptions are easily transferrable to a phonetically grounded OT
framework. Firstly, as long as *LATERAL is ranked high, then underlying /I/ will
always be realised as either [n] or [f].
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(16) Mapping /I/ to [n] in Eastern Ojibwa (Odawa)
/Ki-mi:l-a:/ | *LATERAL | PALCOR | ID(SON)
a. kimi:[la:] *1

b. kimi:[fa:] *1

= C. kimi:[na:]

The high ranking *LATERAL constraint ensures that the underlying /I/ will never be
realised as such, but rather as [n] by way of sonority faithfulness. However, in cases
where the sequence [ni] would result in a violation of the PALCOR constraint, the
I/ is palatalized.

(17) Palatalization in Eastern Ojibwa (Odawa)

/ki-mi:l-i-mi/ | *LATERAL | PALCOR | ID(SON)
a.  kimi:[lijmi *1 *
= b, kimi:[fi]mi *
c.  kimi:[ni]mi *1

In this grammar, the underlying /I/ will always be realized as [n] or [f], depending
on the following vowel.

In order to realise Piggott’s hypothesis that non-palatalizing [n] segments are
derived from an underlying /n/, we need to introduce a faithfulness constraint for
nasality:

(18) MAX(NAS)
Assign one violation mark for each instance of the feature [nas] in the
input which lacks a corresponding [nas] in the output.

As long as this constraint is ranked above PALCOR, the underlying nasals will never
palatalize to [[]*:

4 This analysis sidesteps the issue of why [n] doesn’t palatalize to [n]. Short answer: under Piggott’s
analysis there is no such segment in the inventory. We assume an undominated constraint *{Palatal
nasal} (or rather a system limiting LCC *[palatal]&*[nasal]).
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(19) Underapplication of nasal palatalization to /n/

/Ki-we:pin-i-mi/ | *LATERAL | MAX(NAS) | PALCOR | ID(SON)
a. kiwe:pi[li]mi *1
b. kiwe:pi[[i]mi *1 *
= €. kiwe:pi[ni]mi *

The addition of MAX(NAS) plays no role in the surface realization or underlying /l/,
because there is no nasality in the underlying form, and thus cannot be referenced
by faithfulness.

(20) Palatalization

/Ki-mi:l-i-mi/ | *LATERAL | MAX(NAS) | PALCOR | ID(SON)
a.  kimi:[lijmi *1 *
= b.  kimi:[fi]mi *
c.  kimi:[ni]mi *1

Piggott’s second representational assumption is that instances of [i] which fail to
trigger palatalization are derived from underlying /e/. This can be neatly
incorporated into the grounded OT analysis with two more constraints:

(21)
a. *MipV
Assign one violation mark for each instance of a mid-vowel present
in the output.

b. ID(SON)&sID(HI)
Assign one violation mark for each instance of a syllable containing
a violation of both ID(soN) and ID(HI).

(22) Underapplication with underlying /e/

/ki-mi:l-el/ | *LAT | *MIDV | ID(SON) MAx | PAL ID
&sID(HI) | (NAS) | COR | (SON)

a. kimi:[lel] ** *
b.  Kkimi:[nen] *1
= C. kimi:[nin] *

d. kimi:[fin] *1 *
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The *MIDV constraint rules any realisation of the underlying /e/ as [e] (candidates
a. and b.). This causes the /e/ to raise to [i]. However, the vowel raising blocks the
palatalization of /I/ to [f] (candidate d.), since this would entail both a change in
height and sonority within the same syllable, which would violate ID(SON)&sID(HI).

Conversely, in cases where there is no /e/ in the input, palatalization of /I/ will
still occur, as shown in tableau (23).

23
= /Ki-mi:l-i-mi/ | *LAT | *MIDV ID(SON) MAX PAL ID
&ID(HI) | (NAS) | COR | (SON)
a. Kimi:[limi] *1 *
b.  kimi:[nimi] *
w C. kimi:[fimi] *

Unlike the case of kimini:n ‘I give you’, the underlying form of kimi./imi ‘you give
us’ contains no /e/, therefore there is no change in vowel height between the
underlying and surface forms. This, in turn, means that the LCC ID(SON)&sID(HI)
cannot be violated when /I/ is palatalized to [f].

The final piece of the Odawa puzzle is the variably-palatalizing affixes. That is,
those affixes which trigger the palatalization of /t/ but not /n/. In fact, the grammar
developed so far already produces this pattern. This is a consequence of the fact
that palatalizing /t/ to [tf] does not violate sonority faithfulness, and by extension
cannot violate ID(SON)&sID(HI), while a mapping of /n/ to [f] does violate
Faithfulness to sonority (see above).

(24) Regular coronal stop palatalization

/we:ppit-eka:so/ | *LAT | *MIDV ID(SON) MAX | PAL ID
&;ID(HI) | (NAs) | COR | (SON)

we:ppi[te]ka:so *1 *

o | e

we:ppi[tilka:so *1

w C.  we:ppi[tfi]ka:so

For comparison, the same suffix applied to an /I/-final stem will fail to trigger
palatalization, as illustrated in the following tableau.
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25
= /mi:l-eka:so/ *LAT | *MIDV ID(SON) MAX | PAL ID
&ID(HI) | (NAS) | COR | (SON)
a. mi:[le]ka:so *1 * *
b. mi:[ne]ka:so *| *
w  Cc. mi:[ni]ka:so *
d. mi:[fiJka:so *1 *

3.5 Hamer spirantization
Intervocalic spirantization has been argued to be an example of a phonetically
motivated process (Kaplan 2010). However, Hamer exhibits a pattern of
intervocalic spirantization that can be regarded as ‘unnatural’ for two reasons:
firstly it is restricted to voiceless segments, and secondly it occurs only between
tense vowels.

(26)

D0 00T

Hamer p&k spirantization between tense vowels (Lydall 1976):

/baka/ — [baxa] ‘cook (n.)’
/bipa/ — [bifa] ‘spray (v.)’
fisini-naka/ — [isininaxa]

/K’ uli-ka/ - [k’ vlika] ‘with goats’
[rato/ — [rato] ‘should sleep’
/agadam/ — [agadam] ‘that’

‘because of the sorghum’

The restriction of spirantization to advanced tongue root contexts can be accounted
for with a Local Conjunction between *ATR a general spirantization constraint®.

(27) SPIRANTIZE{LAB, DORS}&*ATR
Assign one violation mark for each instance of an unspirantized dorsal or

labial consonant between ATR vowels.

5 Like PALCOR, the constraint SPIRANTIZE is best understood as a shorthand employed for the sake

of clarity.
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(28) Hamer specialized spirantization
SPIRANTIZE{LAB, DORS}&*ATR | *[CONT]

a. /baka/ — baka *1

= b. /baka/ — baxa *

= C. [rato/ — rato

*|

d. /rato/ - rabo

= €. /k’vli-ka/ — k’olika

f.  /koli-ka/ = K’olixa *1

The restriction to voiceless segments is accomplished with a Local Conjunction
between *[cont] and VOP, in effect prohibiting voiced fricatives.

(29) *[cONT]&VOP
Assign one violation mark for each instance of a voiced continuant in the
output.
When ranked high, this LCC ensures that voiced stops can never spirantize.

(30) Excluding voiced stops

*[coNT] | SPIRANTIZE{LAB, | *[CONT]
&VOP DORS}&*ATR

a.  /baka/ — baka *1

= b. /baka/ — baxa *

== C. /agadam/— agadam

*|* *k

d. /agadam/ — ayadam

4 Local Constraint Conjunction
While not a novel invention, Local Constraint Conjunction (LCC) in OT has largely
fallen out of favour on the grounds that it overgenerates, i.e. it allows for seemingly
implausible grammars (see, e.g., McCarthy 2007). Moreover, there is an implicit
appeal to parsimony that, all other things being equal, OT without LCC is in some
sense simpler than (and therefore preferable to) OT with LCC. While we dispute
the parsimony issue, it won’t be dealt with here (see Collins 2013).

On the issue of overgeneration, it should be noted that the most implausible
grammars derived from LCC depend on more complex conjunctions than the
simple Markedness&Markedness or Faith&Faith type employed here (see Moreton



CRAZY RULES AND GROUNDED CONSTRAINTS 111

& Smolensky (2002) and Lubowicz (2005) for a fuller discussion on restricting the
types of LCC). Moreover, F&F LCCs are employed here only to account for
Derived Environment Blocking, i.e. phonological opacity, which can also be
analyzed using different means, such as Stratal OT (Bermudez-Otero 2003).
Therefore, allowing LCC as a tool for describing ‘unnatural’ phonological
processes does not necessarily entail allowing everything that can be dreamt up
using unrestricted LCC. Besides, the use of LCC here makes a clear prediction
regarding the restriction to what were previously random small sets of targets and
triggers of crazy rules. Since it is always a Markedness constraint that acts as a
restrictor in the LCCs used here, and we don’t employ any other mechanisms,
restriction of a process to a crazy or unnaturally small set of targets is always tied
to Markedness. This is exemplified with the Kashaya case in section 3.1 and Hamer
spirantization in 3.5: In Kashaya, it is the voiced stop that is targeted by the process
that backs the palatal vowel, analysed here as the effect of the Markedness
constraint VOP in the LCC. In Hamer it is the ATR specification of flanking vowels
that defines the environment for a process that changes an unrelated feature, i.e.,
[£continuant].

It is also worth noting that the common understanding of an ‘implausible’ (or
even ‘impossible’) grammar is largely based on phonologists’ intuitions. From an
OT perspective, any economic solution to a constraint conflict is an option.
Moreover, as the examples in this paper show, inelegant or ‘crazy’ processes do
exist in real languages. This suggests that it may be premature to ruthlessly
eradicate weird or unexpected grammars from our formalisms.

Finally, this paper proposes the combination of LCC with a restrictive theory
of CON (i.e. phonetic grounding). We argue that this approach is superior to the
standard alternative, i.e. no LCC but no theory of CON. The problem with the
standard approach is that, without some formal restrictions on what can or cannot
be a constraint, there can be no restriction on what is a possible grammar. Therefore,
even if our approach overgenerates, it does so quantifiably, whereas the standard
approach has no principled limit to what it can generate.

5 Conclusion

In this paper we have analysed some central cases of crazy rules from the literature.
We show that they result from the interaction of grounded OT constraints. This
contradicts the claim that crazy rules are necessarily evidence against a phonetically
grounded phonology. However, while we have restricted the constraint inventory
by grounding, the interaction of constraints via ranking or conjunction is not subject
to such functional limitations.

We have added two cases (Japanese, Quapaw) to back up our first case study,
anti-palatalization in Kashaya. These additional cases show that it is not only
Kashaya (and the cases discussed in the literature on crazy or unnatural phonology)
that display unusual solutions to constraint conflicts. So-called crazy rules are
abundant in the languages of the world, as demonstrated as well by our addition of
the Eastern-Ojibwa palatalization and Hamer spirantization patterns.
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Furthermore, taken together, the anti-palatalization cases (Kashaya, Japanese
and Quapaw) relate to another discussion in the OT literature, the too-many-
solutions problem (Steriade 2009; Blumenfeld 2006). These authors claim that
certain rankings of commonly assumed OT constraints predict all sorts of unattested
patterns, e.g., epenthesis or deletion as a strategy to avoid violation of a constraint
demanding adjacent segments to agree with regard to a feature. The conclusion to
be drawn from this is that the problem is over-stated and that many, if not all, these
allegedly too-many solutions are actually attested (see as well Bakovi¢ 2007 for a
similar argument).

More in-depth research is needed examining available descriptions of or
conducting fieldwork on languages that haven’t featured prominently in the
theoretical literature yet in search of such patterns predicted by standard OT
constraints and their factorial typology.

Acknowledgments
We would like to thank the audiences at OCP11, CLS51 and the phonologists at
UCSC for valuable feedback. Special thanks go to Eugene Buckley for sharing his
knowledge of Kashaya with us, to Junko Ito for drawing our attention to the
Japanese vowel epenthesis facts and to Ryan Bennett for a great comment.

References

Anderson, S. R. 1981. Why phonology isn’t "natural". Linguistic Inquiry 12(4).493-539.

Archangeli, D., & D. Pulleyblank. 1994. Grounded Phonology. Cambridge, MA: MIT Press.

Bach, E., & R. T. Harms. 1972. How do languages get crazy rules? In Linguistic Change and
Generative Theory, ed. by R. Stockwell, & R. Macaulay, 1-21. Bloomington: Indiana
University Press.

Bakovi¢, E. 2007. Local assimilation and constraint interaction. In The Cambridge Handbook of
Phonology, ed. by Paul de Lacy, 335-352. Cambridge University Press.

Bateman, N. 2011. On the typology of palatalization. Language and Linguistics Compass 5.588—
602.

Bermudez-Otero, R. 2003. The acquisition of phonological opacity. In Variation within Optimality
Theory: Proceedings of the Stockholm Workshop on “Variation within Optimality Theory’, ed.
by J. Spenader, A. Eriksson, & O. Dahl, 25-36. Stockholm: Department of Linguistics,
Stockholm University.

Blumenfeld, L. 2006. Constraints on phonological interactions. PhD dissertation, Stanford.

Buckley, E. 2000. On the naturalness of unnatural rules. UCSB Working Papers in Linguistics 9,
16-29.

Collins, J. 2013. Modal-dependence and naturalness in phonology: confronting the ontogenetic
question. Universitetet i Tromsg.

Hale, M., & Reiss, C. 2008. The phonological Enterprise. Oxford: Oxford University Press.

Hayes, B., D. Steriade, & R. Kirchner (eds.). 2004. Phonetically Based Phonology. Cambridge:
Cambridge University Press.

Kaplan, A. 2010. Phonology shaped by phonetics: the case of intervocalic lenition. University of
California.



CRAZY RULES AND GROUNDED CONSTRAINTS 113

Lubowicz, A. 2005. Locality of conjunction. In Proceedings of the 24th West Coast Conference on
Formal Linguistics, ed. by John Alderete et al., 254-262. Somerville, MA: Cascadilla
Proceedings Project.

Lydall, J. 1976. Hamer. In The non-Semitic languages of Ethiopia, ed. by M. L. Bender, 393-438.
Easy Lansing, MI: Michigan State University.

McCarthy, J. J. 2007. Hidden Generalizations: Phonological Opacity in Optimality Theory.
London: Equinox.

Moreton, E., & P. Smolensky. 2002. Typological consequences of local constraint conjunction. In
WCCFL 21 Proceedings, ed. L. Mikkelsen, & C. Potts, 306-319. Somerville, MA: Cascadilla
Press.

Piggott, G. L. 1980. Aspects of Odawa Morphophonemics. New York: Garland.

Prince, A. & P. Smolensky 1993/2004. Optimality Theory — Constraint Interaction in Generative
Grammar. London: Blackwell.

Scheer, T. 2015. How Diachronic is Synchronic Grammar? Crazy Rules, Regularity, and
Naturalness. In The Oxford Handbook of Historical Phonology, ed. by P. Honeybone & J.
Salmons. Oxford: Oxford University Press.

Shoji, S., & K. Shoji. 2014. Vowel Epenthesis and Consonant Deletion in Japanese Loanwords from
English. In Proceedings of the 2013 Meeting on Phonology, ed. by J. Kingston, C. Moore-
Cantwell, J. Pater, & R. Staubs.

Siebert, F. T. 1989. A Note on Quapaw. IJAL 55.471-476.

Steriade, D. 2009. The phonology of perceptibility effects: the P-map and its consequences for
constraint organization. In The Nature of the Word: Studies in Honor of Paul Kiparsky, ed. by
Hanson, K., & S. Inkelas, 151-179. Cambridge, MA: MIT Press.



