Introduction

Formal language theory can be used to describe the com-
plexity of linguistic processes. Recent research suggests
that unbounded dependencies in phonotactics can all be cap-
tured by the class of tier-based strictly local (TSL) lan-
guages [4|. However, there are patterns that cannot be de-
scribed with a TSL account [6].

In this work I show that:

» these patterns are still subregular

» they fit in an extension of TSL obtained by relaxing
constraints on the tier-projection mechanism.

Subregular Complexity

Regular languages can be decomposed into a hierarchy of
nested classes of decreasing complexity — the subregular
hierarchy (4,7, i.a.|.
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The Subregular Hypothesis:
« Phonology is subregular 3|

= Local phonotactic dependencies are strictly local (SL)

SL Example:
Word-final devoicing in GERMAN

« G = {*|+voice|x }

What about unbounded dependencies?

« Unbounded dependencies are not SL

« ldea: Select a subset of segments and enforce constraints
only over those.
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TSL Grammars

Tier-based Strictly Local grammars:

= A projection function Fr:

ET(O') = {

o ifoel

€ otherwise

» Strictly k-local constraints over 1.

TSL Example: Sibilant harmony in AARI

- G — <T — {LS)S)Z}? S — {*387*32 *IS,*JZ,*SI,*ZI,*SS,*ZS}>

Limits of TSL. Sibilant Harmony in SAMALA [1]:
1) Unbounded sibilant harmony

a. /k-su-fojin/ kfufojin “I darken it”
2) /s/— || when preceding (adjacent) [t, n, I
b. /s-ni?/ Jni? “his neck”

3) Sibilant harmony overides palatalization

c. /s-net-us/  snetus “he does it to him”

SH in SAMALA is not TSL |6]

. G1: <T:{S7 L n, t, 1}7 S = {*SL *IS}>

Structure Sensitive T'SL

TSL languages are characterized by:

k-local constraints (e.g. k = 2)

1-local projection function
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But:

« U7 is blind to essential information in the input string

« We want tier-projection to depend on n-local properties
Idea:

« Fp is an Input Strictly 1-Local function |2]
= We can to push the locality of £ higher than 1

k-local constraints (e.g. k = 2)

a

The (Extended) Subregular Hierarchy
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SS-TSL Languages:

« First order definable with <t = Still Subregular
« Gold Learnable fixed k,n

SS-TSL: Where Else?

« Culminativity patterns [3]
= Unbounded tone plateauing [5]
= Nasal harmony in YAKA [7]

Conclusion

In This Poster
= Subregular hypothesis: Phonology is SL + SP + TSL

= but there are still patterns that are unaccounted for!

« SS-TSL as a promising extension of TSL.
Future Work
« Further study of the TSL neighborhood

« Learning algorithms, AGL experiments, ...

References

[1] Applegate, R. B. 1972. Ineseno Chumash grammar. Ph.D. thesis, U. of California,
Berkeley. [2] Chandlee J. 2014. Strictly Local Phonological Processes. Ph.D. thesis,
U. of Delaware. [3] Heinz, J. 2014. Culminativity times harmony equals unbounded
stress. In Word Stress: Theoretical and Typological Issues, Chap 8. [4] Heinz, J.,
Rawal C., & Tanner, H. G. 2011. Tier-based strictly local constraints in phonology.
ACL 49th. [5] Jardine, A. 2016. Computationally, tone is different. Phonology. [6]
McMullin, K. 2016. Tier-based locality in long-distance phonotactics: learnability and
typology. Ph.D. thesis, U. of British Columbia. [7] McNaughton, R., and Seymour P.
1971. Counter-free automata. Cambridge: MIT Press. [8] Walker, R. 2000. Yaka nasal
harmony: Spreading or segmental correspondence? Annual Meeting of the BLS.

Acknowledgements

Sincere thanks to Aléna Aksénova, Thomas Graf, Jeff Heinz, and SCiL’s three anony-
mous reviewers for insightful comments on this work.



