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Highlights:

In the lexicon, alternation rates can be predicted by the place of
articulation of the stem-final stop, the size of the word, and the height and
backness of the stem-final vowel

Speakers are attuned to the place of articulation and size effects; they
ignore preceding vowels — they distinguish between phonologically-
motivated generalizations and accidental generalizations

We propose that UG acts as a filter on the generalizations that humans
can make; UG contains information about possible and impossible
interactions between phonological elements

We show that statistical models that do not have information about
possible interactions reproduce accidental generalizations

We propose that generalizations are expressed in terms of typologically-
responsible OT constraints

The Turkish lexicon

Turkish regulates the voicing of stem-final stops, productively enforcing final
devoicing and intervocalic voicing (Lees 1961, Inkelas & Orgun 1995, Vaux
2005, and others):

(

1) rop ~ rob-u < French [rob] ‘dress’
tiip ~ tiib-ii < French [tiib] ‘tube’
gurup ~ gurub-u <French [grup] ‘group’
eSarp ~ eSarb-i <French [eSarp]  ‘scarf’
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But lexical exceptions abound:

ad ~ ad-i
top ~ top-u

‘name’
‘ball’

2) Failure of final devoicing:
Failure of intervocalic voicing:

Exceptions to final devoicing are fairly rare (~2% of the lexicon at best).
We focused on the application of intervocalic voicing, which affects ~54% of
the lexicon.

Application of intervocalic voicing is unpredictable for any given existing
lexical item, but certain factors are known to affect it. We mined an electronic
lexicon (TELL, Inkelas et al. 2000) for such factors:

(3) Size
n % alternating
Monosyllabic, simplex coda (CVC) 137 12%
Monosyllabic, complex coda (CVCC) 164 26%
Poly-syllabic (CV.CVC and longer) 2701 59%
(4) Place of articulation of the stem-final stop
n % alternating
p 294 84%
t 1255 17%
¢ 191 61%
k 1262 85%
(5) Height of the stem’s final vowel:
n % alternating
—high (a, ¢, 0 ,0) 1690 42%
+high (4, 1, u, U1) 1312 72%
(6) Backness of the stem’s final vowel:
n —back +back difference
p 294 90% 79% -11%
t 1255 16% 18% +1%
¢ 191 44% 74% +30%
k 1262 84% 86% +1%
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(10) The lexicon (according to TELL)

2 Speakers’ knowledge about voicing alternations oo
Inkelas & Orgun (1995) and Inkelas et al. (1997) mention size and place, but 1
no vowel effects. 80%
In our wug-tests, speakers replicate the size and place effect. Speakers do not 2 e
replicate any vowel effects — neither height not backness. g %y
£ son ] meve
2.1  Experiment 1: Size x place H » 2k Bz pcveve
We showed 10 four-year-old children (average age 4;0, age range 3;9—4;4) =0 ”
various toys, presenting each with a name, e.g. yii¢. We asked them to name 20%
Kermit’s yii¢, hoping to get either “Kermit’in yii¢-ii” or “Kermit’in yiij-i”. We 27% ]
also ran the same experiment with 12 adults. 1% e ik
o N M
(7) Bak bu bir yii. Bu Kermit’in ... ne-si? b t ¢ k
Look this a  yiic. This Kermit’s ... what-poss?
(11) Kids’ choices (Experiment 1)
24 stimuli CVvC CVCVC 100% -
p tup, dap, zip yiyap, jisip, kunup
t nut, hit, fet gevit, muyut, niket 90% 1
¢ ni¢, yii¢, pe¢ boliic, heveé, maric 80% |
k siik, pik, vek banik, noniik, mesek 0
=
Results: Kids and adults only replicated the size and place effects from the é 60% —
lexicon (see also Nevins & Kamali 2005, Nakipoglu & Untak 2006) %" 5% | ocve
g o cveve
®) Logistic regression, using the enter method: g 40% 1
Lexicon Kids (n=10) ;: 0% | —
size p <.001 p <.001
place p <.001 p=.004 20% 1 s
high p <.001 ns 10% 1 | 170 || 20%
back p <.001 ns W 10% e 0%
round ns ns o ‘ ‘
D t c k
©) ANOVA on the eXpihTirslt?rll_r?S;;lts WE}: ds;z(iiirllg)place: (See Appendix A for detailed results)
size p <.001 p <.001
place p=.013 p=.021
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2.2 Experiment 2: Size x place x vowel quality

We showed 24 adults nouns, e.g. k6¢. They were shown a possessor, and
asked to choose between two vocal renditions of the possessed noun, i.e. “kd¢-
ii” or “koj-i”.

(12) Sizes: CVC, CVCC and CVCVC
Places: p,t, ¢,k
Vowels: a, i, e,1i,0,u,d, i (high, back, round)
Total 72 stimuli
(See Appendix B for detailed results)
(13) Logistic regressions on the lexicon and on the experiments results:
Lexicon Experiment 2
size p <.001 p <.001
place p <.001 p =.005
high p <.001 ns
back p <.001 ns
round ns ns
High and back are significant in the lexicon, not in speakers’
choices.
(14) ANOVA on the experimental results:
Adults (n=24)
size p <.001
place p =.006
high ns
back ns
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(15) The lexicon (according to TELL)
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2.3

Experiment in the works:

We will show four-year-old children various toys, presenting each with a
name, e.g. niket. We will ask them to name Kermit’s niket, hoping to get
either “Kermit’in niket-i” or “Kermit’in niked-i”. We will also run the same
experiment with adults.

12 stimuli

CVC[+high]t varit, ponut, hekit, ¢oliit
CVC[-high]t yiyat, sorat, fimet, niiSet
CVCV¢ seyec¢, morud, kasi¢, hinad

In the lexicon, the height effect is strongest for poly-syllabic t-final nouns. If
the effect is out there, this will be its best chance.

UG-less modeling of speakers’ knowledge

Speakers’ knowledge is tightly correlated with the lexicon; we assume that
they project their knowledge from the lexicon. We used the Minimal
Generalization Learner (henceforth MGL, Albright & Hayes 2002), which can
learn generalizations from a corpus and project them onto novel words.

We gave the MGL the stop-final words of TELL and their possessive forms,
annotated for mono-/poly-syllabicity of the stem, and a table of segments and
their features. The MGL starts with creating a rule for each word of the
lexicon, and collapses phonologically similar rules to form generalizations.
Ex.:

a7 Sarap, ~ Sarabi, rule: p—bi/ Sar a_ ,
kebap, ~ kebabi, rule: p—bi/ keb a_
Generalization: p—bi/ Xa_

(18) To make the MGL results comparable to the experimental results,

we simulated 24 “learners”, mapping the MGL results (with some
random noise) onto zeros and ones.
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(19) Logistic regressions on the lexicon, on the experimental results, and on
the MGL results:

Lexicon MGL Experiment 2
size p <.001 p <.001 p <.001
place p <.001 p <.001 p =.005
high p <.001 p=.007 ns
back p <.001 p=.003 ns
round ns ns ns

The MGL replicates the high and back effects of the lexicon, unlike the
humans.

(20) MGL results with the 72 stimuli from experiment 2:

100%

90% -

80%

70%

@
=

2 60% -

£ 0 cve

=

£ 50% o CVCC
=

£ 83% 83% o cveve
2

=

N

30%

g% | [51% so% || %%
20% 1
32%

28%

10% -
14%

0% . :

t c

p

18% || 19%
k

The MGL modeled the lexicon foo well, generating data that fit the
lexicon more closely than humans. Most importantly, it failed to ignore
the vowel effects that are in the lexicon.

We conclude that the MGL reproduced both the phonologically-
motivated generalizations (size and place effects) and the accidental

generalizations (high and back effects) that were found in the lexicon.

What’s missing from the MGL is a theory of possible and impossible
interactions between phonological elements.
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4

4.1

The ingredients of a UG-based analysis

We assume that UG acts as a filter on learning the lexicon. UG constrains the
learning process, making speakers notice phonologically-motivated
generalizations and ignore others.

When speakers derive novel forms, they do not access their lexicon. They
only use their grammar, which has the phonologically-motivated aspects of the
lexicon built into it.

Lexical statistics are kept following Inconsistency Detection

We propose a learning model in which speakers detect inconsistency in the
grammar (Pater 2006) and then start keeping track of the behavior of
individual items:

21 fjep+V/ OO-IDENT(voice) *VTIV
— jeb—i 1
Jep-i Lo W,
22) /top+V/ OO-IDENT(voice) *VTIV
— top-u |
tob-u W, Lo
(23) IDENT(voice)op » *VT]V » IDENT(voice),

As more words are learned, each instance of OO-IDENT(voice) will accumulate
“weight”, and this “weight” is projected onto novel words:

24) IDENT(VOiC€)top,ip,sop,bap,caphepiip... » = VTV » IDENT(Voice)]ep,mp,kap_ B
Thus, the ratio of alternating and non-alternating nouns is built into the

constraint ranking. A novel word like ziip will be attracted by the heavier top-
ranking IDENT, so ziip-ii is more likely than ziib-ii.
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4.2

4.3

5

Generalizations in terms of constraints

Inconsistency Detection is done for each constraint in CON separately:

(25) The place effect follows from the existence of place-specific
constraints: OO-IDENT(voice)&*COR, etc.
(26) Initial syllables are protected by positional faithfulness, allowing

generalizations over mono-syllabic bases to be kept separately from
generalizations over poly-syllabic bases:
OO-IDENT(voice)&*COR,,;, OO-IDENT(voice) & *LAB,, , etc.

Lack of effect from lack of constraints

No language is known to change obstruent voicing based on the quality of a
neighboring vowel.

Therefore, OT has no constraints relating any voice specification and any
neighboring vowel quality, such as:

27 *[+back][-voice]

Any relationship between vowel quality and obstruent voicing is necessarily

accidental; speakers cannot be attuned to it.

Conclusion

*  Turkish speakers extract information about voicing alternations from
their lexicon, relativized to size and place; they ignore the effect of the
stem-final vowel.

*  When speakers derive novel words, they do not access the lexicon. They
access their grammar, which is constrained by UG.

* UG contains information about possible and impossible interactions
between phonological elements.

*  We propose an OT model that can learn the phonologically-motivated
aspects of the lexicon.
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Appendix B: materials and results for experiment 2

CcvC CVCC CVCVC

—high +high —high +high —high +high
p/¢ | —round —back gep  63% yi¢ 33% telp  67% gin¢  75% hevec 46% Jisip 54%
+back dap  42% nic 29% pan¢  54% dirp  50% yiyap 71% mai¢ 63%
+round —back koc  33% ziip  33% yon¢  58% kirp  63% boliic 63%
tiirtic 75%
+back po¢  25% tup 50% solp  54% mun¢  75% kunup 88%
goyup 75%
t —round —back pet 46% hit 25% zelt  38% ¢int  29% niket 33% gevit 46%
+back fat 29% mit 21% hant  54% Sirt 46% yaat 54% pisit 54%
+round —back sot 42% jut 46% gont  42% niirt ~ 54% soliit 50%
biiniit 66%
+back yot 29% nut 38% jolt 21% bunt 38% Corut 33%
muyut 59%
k —round —back vek  33% zik 25% helk  21% tink  42% mesek 79% perik 83%
+back jak 21% pik 33% vank 38% nitk  29% tatak 79% banik 92%
+round —back hok  33% Stk 29% sonk  50% pirk  13% noniik 92%
diiytik 79%
+back mok  33% nuk  50% bolk 21% dunk 33% zoruk 75%
yuluk 79%
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