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Introduction

Morphological productivity

One way to probe speakers’ mental knowledge about their language
is by testing their morphological productivity

If speakers need to produce an inflected form of a word they
know, they have two options:
1. generate it procedurally
2. access it from storage

If speakers need to produce an inflected form of a word they
don’t know, only the first option is available
Asking speakers to inflect made-up words (nonce words or wugs)
is thus a good way to find out their productive patterns (Berko,
1958)

Their behavior is often variable, reflecting knowledge of gradient
statistical patterns (e.g. Hayes et al., 2009)
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Introduction

Productive patterns

What information do speakers use in figuring out how to make a new
inflected form?

Phonology: Based on the behavior of words with similar shape
(cf. Albright & Hayes, 2003; Becker et al., 2011; Ernestus & Baayen,
2003; Gouskova et al., 2015; Hayes et al., 2009)

Morphology: Inferred from patterns implied by the word’s other
inflected forms (cf. Ackerman & Malouf, 2013; Ackerman et al.,
2009; Copot & Bonami, 2023; Finkel & Stump, 2007; Tabachnick,
2024; Wurzel, 1989)

Other factors: Gender, semantics, etc.

I will present two nonce word studies showing that Czech speakers
apply gradient phonological (well-established!) and morphological
(fairly novel!) generalizations in producing novel inflected forms
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Corpus study

Czech locative

Czech has numerous inflection classes that interact with gender and
phonology – focus on one narrow corner: masculine inanimate
hard-stem nouns.

‘team’ ‘time’ ‘football’
nominative tým čas fotbal
genitive týmu času fotbalu
dative týmu času fotbalu
accusative tým čas fotbal
vocative týme čase fotbale
locative týmu čase fotbalu~e
instrumental týmem časem fotbalem

Allomorphy in the locative: u vs. e, sometimes variably.

(e triggers some consonant alternations and is sometimes written as ě)
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Corpus study

Basic design

First step: establish the patterns in the lexicon to which speakers are
exposed

SYNv11: very large corpus of mostly recent written texts in the
Czech National Corpus (Křen et al., 2022)

Searched for nouns after prepositions (ask me about this if
curious) in the genitive and locative (we’ll come back to this)
Common nouns (e.g. no uppercase, numbers, or odd
spellings/stem changes) appearing at least 5 times total and at
least once in each case
Nouns counted as variable if they appeared at least 1% of the
time with either suffix
Total: 10,478 nouns
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Corpus study

Basic distribution

A large majority of nouns take the (default) u in the locative

u u~e e % u
9863 560 55 94.1%

25%

50%

75%

For practical (and empirically justifiable) purposes: lumping into
always u and sometimes e
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Corpus study

Phonology
Primary effect (as is common): a noun’s locative is partially predicted
by its final consonant.

s cz l d t v n bm p r ch k f g h

25%

50%

75%

Other significant factors: final syllable vowel (height, backness,
length), monosyllabicity, word-final cluster
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Corpus study

Morphology

We see the same variation in the genitive as the locative, and all
combinations of the two cases are possible:

‘team’ ‘evening’ ‘time’ ‘forest’ ‘back of head’
nominative tým večer čas les týl
genitive týmu večera času lesa týlu~a
dative týmu večeru času lesu týlu
accusative tým večer čas les týl
vocative týme večere čase lese týle
locative týmu večeru čase lese týlu~e
instrumental týmem večerem časem lesem týlem
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Corpus study

Morphology

There is a correlation: when one case has the non-u suffix, the other
is more likely to as well.

au~a u

25%

50%

75%
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Nonce word study 1

Frequency matching

Previous studies have found that adult speakers (generally) respond
to nonce word tasks by “frequency matching”:

“Law of frequency matching: Speakers of languages with variable
lexical patterns respond stochastically when tested on such
patterns. Their responses aggregately match the lexical
frequencies.” (Hayes et al., 2009, p. 826)

Speakers extend gradient patterns in their lexicon to new words
Thus, speakers must be learning and storing some amount of
lexical statistics (type frequency, at least)
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Nonce word study 1

Types of lexical patterns

What sort of lexical statistics do speakers learn and apply?
Various phonological properties, like the consonant adjacent to
the affix (cf. Albright & Hayes, 2003; Ernestus & Baayen, 2003;
Hayes & Londe, 2006)

. . . But not all – conflicting results on whether speakers learn
phonologically “unnatural” generalizations, like non-local
properties (cf. Becker et al., 2011; Gouskova et al., 2015; Hayes et al.,
2009)

Although it is known that relatively strong morphological
correlations (like that between the genitive and locative) exist
(cf. Ackerman & Malouf, 2013; Ackerman et al., 2009; Wurzel, 1989),
only recently have we started to collect evidence that speakers
learn and use them (Copot & Bonami, 2023; Tabachnick, 2024)
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Nonce word study 1

Study design

I extended the usual wug test: participants were shown two forms
(nominative and genitive) and had to select a third (locative).

In our area we usually grill špod or products made ze špodu.

Please select the word’s genitive form: [ ze špoda / ze špodu ]

That’s correct! Now select the word in the appropriately inflected form
according to you.

After removing the drill [ z špoda / ze špodu / z špodu / ze špoda ],
a clean, circular hole will remain [ v špodě / ve špodě / ve špodu /

v špodu ].
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Nonce word study 1

Study design

I extended the usual wug test: participants were shown two forms
(nominative and genitive) and had to select a third (locative).
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Nonce word study 1

Study design
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Nonce word study 1

Stimuli: phonology

82 nonce words selected from an initial set of 427 generated stimuli
to roughly match the distribution of phonological properties in the
lexicon

types in lexicon

velar alveolar
stop

r n other
labial

sibilant l v

trials in experiment

velar alveolar
stop

r n other
labial

sibilant l v
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Nonce word study 1

Trials: morphology

Each speaker saw 50 trials, of which 12 had genitive a (too many
would be very unnatural)

types in lexicon

a u

trials in experiment

a u

90 Czech speakers recruited on Prolific
4 discarded for demographic reasons or poor performance
Total: 4297 trials
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Nonce word study 1

Results: phonology

sibilant l alveolar
stop

v n other
labial

r velar

25%

50%

75%

Relatively high rates of e across the board – task made the
alternative more salient
Higher rates of e for v and n than expected – my corpus didn’t
include proper nouns, place names ending in -ov and -ín take e
In general, the match is decent
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Nonce word study 1

Results: morphology

given
genitive a

given
genitive u

25%

50%

75%

The difference is less extreme than in the lexicon – maybe also
a task effect
But the correlation is clear and significant
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Nonce word study 1

Summary

Czech speakers have learned and apply (some kind of)
phonological generalizations over the locative suffixes in their
lexicon
They also show a correlation between genitive and locative
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Nonce word study 2

Morphological correlation

Two possible explanations of the genitive–locative correlation in
Study 1:

Productive application of learned morphological patterns to fill
in gaps in storage where necessary
Something more local to the task (e.g. priming between u)

Need to eliminate the alternate hypothesis
If this is the case, it should appear in variable real words as well

In either case, speakers should match each word’s rates of u to the
corpus
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Nonce word study 2

Study design

Same as the first study, but with 20 real words with variable genitive

ocet

komín

rybník

potok

hřib

klín

národ

betlém

náhonkalich

mlýn

velín

sen

záchod

týl

jazyk

kožich

kout

sýr

dvůr0%

25%

50%

75%

100%

0% 25% 50% 75% 100%
genitive u rate

lo
ca
tiv

e
u
ra
te

15 words also have variable
locative
Not much to choose from –
very different frequencies
90 speakers (1 removed)
Each shown 40 trials (each
word once with each
genitive suffix)
Total: 3560 trials
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Nonce word study 2

Results: genitive
Remember: speakers were asked to choose a genitive as well as a
locative.

25% 50% 75%

kožich
náhon
záchod

hřib
sen

betlém
velín

týl
kalich

sýr
kout

rybník
komín
ocet
klín

mlýn
národ
potok
dvůr
jazyk

The range is compressed and a bit messy, as before
But evidence that speakers know different words have different
rates of genitive forms!
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Nonce word study 2

Results: genitive

Are speakers influenced by the genitive we showed them?

25% 50% 75%

given
genitive u

given
genitive a

Yes – evidence for some sort of local “priming”/suggestibility
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Nonce word study 2

Results: locative

What about the locative?

dv
ůr

zá
ch
od
ml
ýn klí

n
ko
ut

ko
mí
n
po
tokjaz

yk
ve
lín
ná
ro
d
oc
et týl

ryb
ník

be
tlé
m
ko
žic
h
ná
ho
n
hř
ib
ka
lic
h
se
n sý

r

25%

50%

75%

As in the genitive, speakers store different rates for variable locative
words
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Nonce word study 2

Results: locative

Are speakers influenced by the genitive we showed them?

given
genitive a

given
genitive u

25%

50%

75%

No evidence for local “priming”/suggestibility across cases
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Nonce word study 2

Summary

More evidence that speakers learn patterns from their lexicon
The shown genitive influenced participants’ choice of genitive
but not locative
Thus genitive–locative correlation found in Study 1 cannot be
reduced to local priming – they are extending patterns in the
lexicon to new words
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Conclusion

Conclusion

By asking Czech speakers to inflect real and made-up words, we find
evidence for stochastic application of gradient patterns

Applying known words’ different rates of genitive and locative u
Inferring the locative of unknown words from the distribution of
locatives of words that share their properties

Phonology (e.g. final stem consonant)
Morphology (correlations between genitive and locative)
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Conclusion
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