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Introduction: What does the title mean?

... morphological dependencies ...
If a Hungarian noun has -ɒk in the plural, it is likely to have -ɒ in
the possessive.
Paradigmatic structure/informativity: the Paradigm Cell Filling
Problem (e.g. Ackerman et al., ; Ackerman and Malouf, )

... in the inflection of novel forms
Wug test: Hungarian speakers asked to form the possessive of
nonce words

Speakers apply ...
If a nonce word was presented with -ɒk in the plural,
participants were more likely to assign it -ɒ in the possessive.
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Introduction: Why should we care?

Considerations for theoretical morphology
Speakers learn morphological dependencies (just like
phonological ones)
Easy to represent generalizations using diacritic features in
lexical entries (e.g. Chomsky and Halle, )
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Outline

 Background: morphological features and in�ection class

 Experiment

 Discussion
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Morphological arbitrariness

Theories of morphology must account for stems in�ecting in
different, often arbitrary ways

irregulars: English plural oxen, sheep, syllabi
in�ection classes: Russian nouns in class I–IV

Arbitrary in�ection of lexical items must be somehow grammatically
marked
One common approach: morphological features (e.g. Lieber, ;
Corbett and Baerman, ) that are attached as diacritics to lexical
entries
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In�ection class features: the case of Russian

Russian feminine nouns: class II and III (Corbett and Baerman, )
class II III

example ‘newspaper’ ’bone’
nominative ɡazet-a kostj

dative ɡazet-e kostj-i
instrumental ɡazet-oj kostj-ju
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Feature-based analysis of Russian

The features II and III are each referenced in multiple (DM-style)
vocabulary insertion rules (see Halle and Marantz, ; Müller, ;
Embick and Marantz, )

() Vocabulary insertion rules for Russian cases
a. ↔ a / II ___
b.  ↔ e / II ___
c.  ↔ oj / II ___

d. ↔Ø / III ___
e.  ↔ i / III ___
f.  ↔ ju / III ___

() Lexical entries for Russian nouns

a. II: /ɡazetII/ ‘newspaper’, /tʃertII/ ‘characteristic’, /doljII/
‘portion’, . . .

b. III: /kostjIII/ ‘bone’, /tetradjIII/ ‘notebook’, /ploɕːadjIII/
‘square’, . . .
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Russian diacritic features facilitate inference

Novel dative [ɡridj-i] ‘princely retinue’, what’s the instrumental?

Dative [i]→ rule (e)
(e) ↔ i / III ___

Rule (e)→ III in noun’s lexical entry
() /ɡridjIII/

III in noun’s lexical entry→ rule (f)
(f) ↔ ju / III ___

Rule (f)→ instrumental [ju]
() [ɡridj-ju]

The structure of the grammar, with features used in multiple rules,
facilitates inference of new forms!
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Narrowly tailored features: the case of Hungarian

Russian feminine nouns: class II and III (Corbett and Baerman, )
class II III

example ‘newspaper’ ’bone’
nominative ɡazet-a kostj-Ø

dative ɡazet-e kostj-i
instrumental ɡazet-oj kostj-ju

Hungarian plural (-ok/-ɒk) and possessive (-ɒ/-jɒ): all four possible
combinations (Rácz and Rebrus, )

“lowering stems”
noun dɒl tʃont vaːlː hold
gloss ‘song’ ’bone’ ‘shoulder’ ’moon’

plural dɒl-ok tʃont-ok vaːlː-ɒk hold-ɒk
possessive dɒl-ɒ tʃont-jɒ vaːlː-ɒ hold-jɒ
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Feature-based analysis of Hungarian

Features for the possessive ([±j]) and plural ([lower]) are each referenced in one rule
(see Siptár and Törkenczy () for an alternate analysis)

() Vocabulary insertion rules for Hungarian plural and possessive
a. ↔ ɒk / [lower] ___
b. ↔ ok

c. ↔ jɒ / [+j] ___
d. ↔ ɒ / [−j] ___

() Lexical entries for Hungarian nouns

a. [lower]: /vaːlː[lower,−j]/ ‘shoulder’, /hold[lower,+j]/ ‘moon’, /ɟaːr[lower,−j]/
‘factory’, /ɲaːr[lower,+j]/ ‘poplar’, . . .

b. [+j]: /tʃont[+j]/ ‘bone’, /hold[lower,+j]/ ‘moon’, /paːr[+j]/ ‘pair’,
/ɲaːr[lower,+j]/ ‘poplar’, . . .

c. [−j]: /dɒl[−j]/ ‘song’, /vaːlː[lower,−j]/ ‘shoulder’, /kaːr[−j]/ ‘damage’,
/ɟaːr[lower,−j]/ ‘factory’, . . .
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Hungarian diacritic features do not facilitate
inference

Novel plural [maːl-ɒk] ‘belly furs’, what’s the possessive?

Plural [ɒk]→ rule (a)
(a) ↔ ɒk / [lower] ___

Rule (a)→ [lower] in noun’s lexical entry

() /maːl[lower]/
[lower] in noun’s lexical entry 9 . . .

(c) ↔ jɒ / [+j] ___
(d) ↔ ɒ / [−j] ___

Unlike in Russian, the structure of the grammar, with each feature
used in a single rule, does not facilitate inference of new forms.
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But something must facilitate inference

In the lexicon (Rácz and Rebrus, ):

Irregular nouns (including lowering stems) usually take -ɒ
Some alveolar-�nal lowering stems do take -jɒ

Experimental results:
Speakers are more likely to assign possessive -ɒ to nonce
lowering stems
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Outline

 Background: morphological features and in�ection class

 Experiment

 Discussion
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Task

Stimulus presented twice in frame sentence

bare: lufɒn
plural: lufɒnok (regular stem)

Participants see another frame sentence, select possessive from
drop-down menu

[ lufɒnɒ / lufɒnjɒ ]
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Task

Stimulus presented twice in frame sentence
bare: lufɒn
plural: lufɒnɒk (lowering stem)

Participants see another frame sentence, select possessive from
drop-down menu

[ lufɒnɒ / lufɒnjɒ ]
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Stats

 participants
– trials per participant
. . .of which – lowering stem trials
 stimuli ( target,  �ller)
, total target trials
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Phonological frequency matching

Baseline: phonological model trained on corpus of monomorphemic
words from Papp ()

Given word, predicts odds of -jɒ as coe�cient phon_odds
�nal C manner + �nal C place + harmony class + �nal V height +
�nal V length + �nal coda complexity + word length

Then: predict experimental results from phonological model
Given nonce word phonology and participant, predicts odds of
-jɒ
( | participant) + phon_odds
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Results: phonological frequency matching
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Baseline: the phonological model predicts experimental rate of
possessives for individual nonce words quite well
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predicted: roːrjɒ = omːorjɒ
actual: roːrjɒ > omːorjɒ
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Sensitivity to morphology

Baseline: phonological model trained on corpus of monomorphemic
words from Papp ()

Given word, predicts odds of -jɒ as coe�cient phon_odds
�nal C manner + �nal C place + harmony class + �nal V height +
�nal V length + �nal coda complexity + word length

Then: predict experimental results from phonological model
Given nonce word phonology and participant, predicts odds of
-jɒ
( | participant) + phon_odds
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Target condition: most nonce words had a lower rate of -jɒ when
presented as lowering stems
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predicted: ɟoːsoːtok, ɟoːsoːtjɒ > ɟoːsoːtɒk, ɟoːsoːtjɒ
actual: ɟoːsoːtok, ɟoːsoːtjɒ > ɟoːsoːtɒk, ɟoːsoːtjɒ
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actual: roːrok, roːrjɒ > roːrɒk, roːrjɒ
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Results: summary

Participants matched the phonological distribution of -jɒ and -ɒ
in the lexicon

. . .Taking this into account, they also assigned -ɒ more to nonce
words with plural -ɒk
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 Background: morphological features and in�ection class

 Experiment
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Interpretation of results

Rácz and Rebrus () and others: -jɒ is the productive default for
most words

recent loans and neologisms take -jɒ
. . . unless they end in palatals and sibilants, in which case, they
take -ɒ

My results: speakers used -jɒ and -ɒ on the same words
gradient patterns extended from the lexicon

No obvious explanation for di�erence, but . . .
clear that speakers have and can apply generalizations over the
distribution of -jɒ and -ɒ in the lexicon
these generalizations are both phonological and morphological
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clear that speakers have and can apply generalizations over the
distribution of -jɒ and -ɒ in the lexicon
these generalizations are both phonological and morphological
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Generalizations and productivity

Existing formal models for productively learning phonological
generalizations (e.g. Albright and Hayes, ; Hayes et al., ;
Gouskova et al., ; Yang, )

use phonological features/natural classes
sibilant↔ [+strident]

Can they be used to capture morphological dependencies as well?
easily with morphological features/natural classes (see my
dissertation!)

lowering stem↔ [lower]
somewhat less easily with alternatives like complex stem storage
(Bermúdez-Otero, , )
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Do we need in�ection class features at all?
Previously: Russian and Hungarian are categorically distinct

() Vocabulary insertion rules for Hungarian plural and possessive
a. ↔ ɒk / [lower] ___
b. ↔ ok

c. ↔ jɒ / [+j] ___
d. ↔ ɒ / [−j] ___

() Vocabulary insertion rules for Russian cases
a. ↔ a / II ___
b.  ↔ e / II ___
c.  ↔ oj / II ___

d. ↔Ø / III ___
e.  ↔ i / III ___
f.  ↔ ju / III ___

Ackerman et al. (); Baerman et al. () and others: Russian and
Hungarian di�er in degree of cohesion, not kind

We need separate generalizations to capture Hungarian
morphological dependency between -ɒk and -ɒ
Maybe Russian-style “in�ection classes” are just very strong
morphological generalizations
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Do we need in�ection class features at all?

Alternate Russian analysis

(′) Vocabulary insertion rules for Russian cases
a. ↔ a / [N:a] ___
b.  ↔ e / [D:e] ___
c.  ↔ oj / [I:oj] ___

d. ↔Ø / [N:Ø] ___
e.  ↔ i / [D:i] ___
f.  ↔ ju / [I:ju] ___

(′) Lexical entries for Russian nouns
a. II: /ɡazet[N:a,D:e,I:oj]/ ‘newspaper’, /tʃert[N:a,D:e,I:oj]/

‘characteristic’, /dolj[N:a,D:e,I:oj]/ ‘portion’, . . .
b. III: /kostj[N:Ø,D:i,I:ju]/ ‘bone’, /tetradj[N:Ø,D:i,I:ju]/ ‘notebook’,

/ploɕːadj[N:Ø,D:i,I:ju]/ ‘square’, . . .
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Full procedure

Sample trial (regular plural)

In , the lufɒn entered into the competition for �owery
lufɒnok for the �rst time.
Please select the word’s plural form: [ lufɒnøk / lufɒnɒk / lufɒnɛk
/ lufɒnok ]
That’s correct! Now select the word in the appropriately inflected
form according to you.
My [ lufɒnɒm / lufɒnɛm / lufɒnøm / lufɒnom ] couldn’t sing
well, however my husband’s [ lufɒnɛ / lufɒnjɛ / lufɒnɒ / lufɒnjɒ ]
sang brilliantly.
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Full procedure

Sample trial (lowering stem)
In , the lufɒn entered into the competition for �owery
lufɒnɒk for the �rst time.
Please select the word’s plural form: [ lufɒnøk / lufɒnɒk / lufɒnɛk
/ lufɒnok ]
That’s correct! Now select the word in the appropriately inflected
form according to you.
My [ lufɒnɒm / lufɒnɛm / lufɒnøm / lufɒnom ] couldn’t sing
well, however my husband’s [ lufɒnɛ / lufɒnjɛ / lufɒnɒ /
lufɒnjɒ ] sang brilliantly.
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Phonological model of lexicon
β coef SE Wald z p

Intercept 3.02 .32 9.55 <.0001
C Manner (default: plosive)
fricative −1.44 .39 −3.73 .0002
sibilant −10.69 .80 −13.36 <.0001
nasal −1.95 .27 −7.16 <.0001
approximant −4.08 .30 −13.47 <.0001

C Place (default: alveolar)
labial −2.02 .26 −7.94 <.0001
palatal −8.88 1.10 −8.06 <.0001
velar −3.26 .29 −10.96 <.0001

Harmony (default: back)
front −2.03 .18 −10.96 <.0001
variable 2.26 .97 2.33 .0197

V Height (default: mid)
high 1.73 .22 7.89 <.0001
low . . . .

V Length (default: short)
long 1.40 .17 7.98 <.0001

Coda (default: singleton)
geminate 2.47 .40 6.25 <.0001
cluster . . . .

Syllables (default: monosyllabic)
polysyllabic 1.15 .17 6.67 <.0001
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Phonological model of experimental results

Random effect variance SD
Participant . .

Fixed effects β coef SE Wald z p
Intercept .67 .10 7.03 <.0001
Phon_odds .34 .01 22.76 <.0001
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Phonological and morphological model of
experimental results

Random effect variance SD
Participant . .

Fixed effects β coef SE Wald z p
Intercept .74 .10 7.48 <.0001
Phon_odds .34 .02 22.77 <.0001
Plural (default: -ok)
-ɒk −.33 .13 −2.62 .0086
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