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Catalan Phonology

Catalan has final devoicing:
[—sonorant] — [—voice] / __ Jword
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Catalan Phonology

Catalan has final devoicing:

[—sonorant] — [—voice] / __ Jword ‘Devoice obstruents finally’
Example:

Note that the masculine is marked with no ending and feminine with [-9]

‘grey.M.SG’ ‘grey-F.SG’ ‘fat. M.SG’ ‘fat-F.SG’

/griz/ /griz-a/ /gras/ /gras-9/  underlying representations
gris — — — Final Devoicing
['gris] ['griza] ['gras] ['graso]  surface representations
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/3/-final stems

The behaviour of /3/-final stems is unexpected (Bonet & Lloret, 1998)
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/3/-final stems

The behaviour of /3/-final stems is unexpected (Bonet & Lloret, 1998)

[3] alternates with [tf] and not [[] even though [[] is well-formed word-finally in Catalan
(e.g., [fluf] ‘loose’)
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/3/-final stems

The behaviour of /3/-final stems is unexpected (Bonet & Lloret, 1998)

[3] alternates with [tf] and not [[] even though [[] is well-formed word-finally in Catalan
(e.g., [fluf] ‘loose’)

Rule-based phonology: [3] — [—continuant] / _ Jword

‘crazy.F.SG’  ‘crazy.M.SG’  ‘grey.M.SG’  ‘loose.M.SG’

/bo3-a/ /bdz/ /griz/ /fluf/ underlying representations
— bod3 — — /3/-affrication
— botf gris — Final Devoicing

['bozal ['botf] ['gris] ['fluf] surface representations
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Saltation

This type of alternation is referred to as saltation (from Latin saltus ‘leap’) (Hayes &
White, 2015)

/3/ J [t/]

|:+V0iCC } [—voice } [—voice }
+continuant| |[+continuant] [ —continuant

Kevin Liang, Gemma Repiso Puigdelliura

*/30



The challenge of saltation

Saltation is of the interest in the literature for both:
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The challenge of saltation

Saltation is of the interest in the literature for both:

Saltation is underivable in ‘classical’
oT
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The challenge of saltation

Saltation is of the interest in the literature for both:

Saltation is underivable in ‘classical’ Experimental evidence that saltation
oT is unnatural and liable to repair
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Saltation and OT

tubowicz (2002) and Ito and Mester (2003) show that saltation cannot be derived
in classical OT

‘classical’ OT in the sense of Prince and Smolensky (1993) with the faithfulness
constraints of McCarthy and Prince (1995)
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Demonstrating the impossibility of saltation: deriving [bot[] from /boz/

Markedness constraint for final devoicing (*[-son, +voice|#) must outrank
faithfulness constraint for voicing (IDENT[voice])
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Demonstrating the impossibility of saltation: deriving [bot[] from /boz/

Markedness constraint for final devoicing (*[-son, +voice|#) must outrank
faithfulness constraint for voicing (IDENT[voice])

Markedness constraint against final palatal fricatives (FORT (pal)#) must outrank
faithfulness constraint for continuancy (IDENT[cont])
FORT(pal)# assesses a violation for every word-final palatal fricative (e.g. [#

or 3#)
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Saltation leads to a ranking contradiction

| /bos/ || *[-son,+voil# | FORT(pal)# | ID[voi] | ID[cont] |

= a. botf & &
b. bof *| <
c. bog *| &

Kevin Liang, Gemma Repiso Puigdelliura
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Saltation leads to a ranking contradiction

| /bos/ || *[-son,+voil# | FORT(pal)# | ID[voi] | ID[cont] |

= a. botf & &
b. bof *| <
c. bog *| &

| /fluf/ || *[-son,+voi]# | FORT(pal)# | ID[voi] | ID[cont] |
1= a. flutf Xt
X b. fluf %]
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Learnability of Saltation

Prediction from classical OT

Saltation cannot be produced by the grammar and should be impossible to learn
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Learnability of Saltation

Prediction from classical OT

Saltation cannot be produced by the grammar and should be impossible to learn

Past work has focused on the Campidanese Sardinian pattern:
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Prediction from classical OT
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Past work has focused on the Campidanese Sardinian pattern:
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With short term exposure (Artificial grammar learning; AGL), saltation has been
hard to learn with learners repairing the pattern in both:
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Learnability of Saltation

Prediction from classical OT

Saltation cannot be produced by the grammar and should be impossible to learn

Past work has focused on the Campidanese Sardinian pattern:
e.g. [p] ~ [B] skipping over intermediate [b]

With short term exposure (Artificial grammar learning; AGL), saltation has been
hard to learn with learners repairing the pattern in both:

adults (White, 2014)
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Learnability of Saltation

Prediction from classical OT

Saltation cannot be produced by the grammar and should be impossible to learn

Past work has focused on the Campidanese Sardinian pattern:
e.g. [p] ~ [B] skipping over intermediate [b]

With short term exposure (Artificial grammar learning; AGL), saltation has been
hard to learn with learners repairing the pattern in both:

adults (White, 2014)

and infants (White & Sundara, 2014)

Kevin Liang, Gemma Repiso Puigdelliura
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Saltation and Catalan

Previous evidence

Woug test results (Liang, Mateu, & Hayes, under review) from Catalan-speaking adults
provide further support for learnability difficulties with adults sometimes simplifying the
pattern
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Saltation and Catalan

Previous evidence

Woug test results (Liang et al., under review) from Catalan-speaking adults provide
further support for learnability difficulties with adults sometimes simplifying the pattern
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Figure: Results from Liang et al. (under review)
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Saltation in Infancy

Can infants with long term exposure learn a saltatory alternation?

If saltation is so difficult to learn, we should see evidence of this in infants learning a
language with saltation as well
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Saltation in Infancy

Can infants with long term exposure learn a saltatory alternation?

If saltation is so difficult to learn, we should see evidence of this in infants learning a
language with saltation as well

No study to date has investigated whether infants learning a language with a saltatory
alternation can learn it productively
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Catalan Infant-Directed Speech Input

Catalan infants hear few word types exhibiting saltation, but they are
high-frequency and likely to be a part of their early lexicons
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Catalan Infant-Directed Speech Input

Catalan infants hear few word types exhibiting saltation, but they are
high-frequency and likely to be a part of their early lexicons

Across all 7 CHILDES Catalan corpora (146k words):
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high-frequency and likely to be a part of their early lexicons
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Catalan Infant-Directed Speech Input

Catalan infants hear few word types exhibiting saltation, but they are
high-frequency and likely to be a part of their early lexicons

Across all 7 CHILDES Catalan corpora (146k words):

7 word types with saltation
315 [tf] tokens and 64 [3] tokens, representing 0.2% of the corpora

Kevin Liang, Gemma Repiso Puigdelliura
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Experiment 1: do infants learn saltation?

Research Question

Do Catalan-learning infants extend saltatory alternations to novel forms?
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Experiment 1 Participants

20 Catalan-dominant 24-month-olds (mean = 724 days, S.D. = 161 days)
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Experiment 1 Participants

20 Catalan-dominant 24-month-olds (mean = 724 days, S.D. = 161 days)

Catalan-dominant = >50% Catalan exposure (mean = 86%, S.D. = 14%)
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Experiment 1 Participants

20 Catalan-dominant 24-month-olds (mean = 724 days, S.D. = 161 days)
Catalan-dominant = >50% Catalan exposure (mean = 86%, S.D. = 14%)

Full term, screened to ensure no speech, language, or hearing difficulties
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Experiment 1 Participants

20 Catalan-dominant 24-month-olds (mean = 724 days, S.D. = 161 days)
Catalan-dominant = >50% Catalan exposure (mean = 86%, S.D. = 14%)
Full term, screened to ensure no speech, language, or hearing difficulties

Recruited through various preschools in the Barcelona area
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Procedure

Central Fixation Procedure (Cohen,
1972) adapted to school setting

Habit software (Oakes, Sperka,
DeBolt, & Cantrell, 2019)

Figure: Sample experimental setup
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Experimental Paradigm

Familiarization Phase (90s listening time to both passages)

Passages with 2 of 4 novel feminine forms (e.g., [kezo])
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Experimental Paradigm

Familiarization Phase (90s listening time to both passages)

Passages with 2 of 4 novel feminine forms (e.g., [kezo])

Test Phase (4 words x 3 blocks = 12 trials)

All 4 corresponding masculine forms in lists (e.g., [ketf])
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Experimental Paradigm

Familiarization Phase (90s listening time to both passages)

Passages with 2 of 4 novel feminine forms (e.g., [kezo])

Test Phase (4 words x 3 blocks = 12 trials)

All 4 corresponding masculine forms in lists (e.g., [ketf])

All recordings were done by a native speaker in a soundproof booth

Kevin Liang, Gemma Repiso Puigdelliura
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Experiment 1: Two sub-groups

[kezo], [£030] condition
Familiarization:

[lo kezol in passages

[lo £o30] in passages
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Experiment 1: Two sub-groups

[kezo], [£030] condition

Familiarization:

[lo kezol in passages
[lo £o30] in passages
Test:
[0l ketf]
[0l £otf]
[ol tatf]
[0l rutf]
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Unfamiliar
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Experiment 1: Two sub-groups

[kezo], [£030] condition [tazo], [ruze] condition

Familiarization: Familiarization:

[lo kesol in passages [lo taze] in passages

[lo £o30] in passages [lo ruzo] in passages
Test:

[0l ketf] Potentially familiar

[o] £ot/] Potentially familiar

[0l tat] Unfamiliar

[o] rutf] Unfamiliar
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Experiment 1: Two sub-groups

[kezo], [£030] condition [tazo], [ruze] condition
Familiarization: Familiarization:
[lo kesol in passages [lo taze] in passages
[lo £o30] in passages [lo ruzo] in passages
Test: Test:
[0l ketf] Potentially familiar [o] ketf] Unfamiliar
[o] £ot/] Potentially familiar [0l £ot] Unfamiliar
[o] tat] Unfamiliar [o] tat/] Potentially familiar
[o] rutf] Unfamiliar [o] Tut/] Potentially familiar
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Predictions (Experiment 1)

If they extend saltation to novel forms:

[ket|] is related to [kezo]
— Different listening times to potentially familiar vs. unfamiliar stems
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Predictions (Experiment 1)

If they extend saltation to novel forms:

[ket|] is related to [kezo]
— Different listening times to potentially familiar vs. unfamiliar stems

If they do not extend saltation:

[ket[] is unrelated to [kezo]
— No difference in listening times as all stems will be unfamiliar
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Results Experiment 1: Do infants learn saltation?
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Results Experiment 1: Do infants learn saltation?

Yes
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Results Experiment 1: Do infants learn saltation?

Experiment 1: Saltatory Alternation

154 °
0
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Y <
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c
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5
Potentially Familiar Unfamiliar
Trial Type
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Experiment 2: Do infants simplify saltation?

From Experiment 1, Catalan-learning infants actually do learn saltation and generalize
it to novel forms
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Experiment 2: Do infants simplify saltation?

From Experiment 1, Catalan-learning infants actually do learn saltation and generalize
it to novel forms

Research Question

Do Catalan-learning infants also “repair” saltation by simplifying the pattern to
straightforward final devoicing as adults do?
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Experiment 2 Participants and Procedure

20 additional Catalan-dominant 24-month-olds (mean = 821 days, S.D. = 166
days)
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Experiment 2 Participants and Procedure

20 additional Catalan-dominant 24-month-olds (mean = 821 days, S.D. = 166
days)

Catalan-dominant = >50% Catalan exposure (mean = 89%, S.D. = 14%)
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Experiment 2 Participants and Procedure

20 additional Catalan-dominant 24-month-olds (mean = 821 days, S.D. = 166
days)

Catalan-dominant = >50% Catalan exposure (mean = 89%, S.D. = 14%)

Identical screening, recruitment, and experimental procedures to Experiment 1
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Experiment 2: Two sub-groups

[kezo], [£030] condition
Familiarization:

[lo kezol in passages

[lo £o30] in passages
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Experiment 2: Two sub-groups

[kezo], [£030] condition

Familiarization:

[lo kezol in passages
[lo £o30] in passages
Test:
[ol ke]
[o] £of]
[ol taf]
[ol ruf]
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Experiment 2: Two sub-groups

[kezo], [£o30] condition [taze], [ruze] condition

Familiarization: Familiarization:

[lo kesol in passages [lo taze] in passages

[lo £o30] in passages [lo ruzo] in passages
Test:

[0] ke/] Potentially familiar

[o] £of] Potentially familiar

[0l taf] Unfamiliar

[o] ruf] Unfamiliar

22
—— . ) . /30
Kevin Liang, Gemma Repiso Puigdelliura y



Experiment 2: Two sub-groups

[kezo], [£030] condition [tazo], [ruze] condition

Familiarization: Familiarization:

[lo kesol in passages [lo taze] in passages

[lo £o30] in passages [lo ruzo] in passages
Test: Test:

[0] ke/] Potentially familiar [0] ke/] Unfamiliar

[o] £of] Potentially familiar [0l £of] Unfamiliar

[o] taf] Unfamiliar [o] taf] Potentially familiar

[o] ruf] Unfamiliar [o] ru/] Potentially familiar

2/
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Predictions (Experiment 2)

If they simplify saltation:
[ke|] is related to [kezo]
— Different listening times to potentially familiar vs. unfamiliar stems
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Predictions (Experiment 2)

If they simplify saltation:

[ke|] is related to [kezo]
— Different listening times to potentially familiar vs. unfamiliar stems

If they do not simplify saltation:

[ke[] is unrelated to [kezo]
— No difference in listening times as all stems will be unfamiliar

23/
—— . ) . 30
Kevin Liang, Gemma Repiso Puigdelliura 4



Results (Experiments 1 + 2)

LT ~ Block x Experiment x
Trial Type + (1 + Block +
TrialType | Subj)

24/
—— . ) . 30
Kevin Liang, Gemma Repiso Puigdelliura 4



Results (Experiments 1 + 2)

MOdel Experiment 1: Learn Saltation | | Experiment 2: Simplify Saltation
LT ~ Block x Experiment x
Trial Type + (1 + Block + i
TrialType | Subj) 204
()
D
7 )
Key Interaction £ 157 . ns.
Experiment x Trial Type: 2 3
F(1,183) = 9.68, & 107 \ ° . |
p = .002 2 —a s '
& e
57 .:. A \‘\' =
Potentiall‘y Familiar Unfa;niliar Potentially Familiar Unfamiliar

Trial Type
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Summary

Catalan-learning infants extend saltation to novel forms (Experiment 1)
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Summary

Catalan-learning infants extend saltation to novel forms (Experiment 1)

Catalan-learning infants do not repair saltation by simplifying the pattern to
straightforward final devoicing (Experiment 2)
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Summary

Catalan-learning infants extend saltation to novel forms (Experiment 1)

Catalan-learning infants do not repair saltation by simplifying the pattern to
straightforward final devoicing (Experiment 2)
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Conclusion

Unlike prior theoretical and experimental predictions, infants as young as 24 months
learn saltation

Kevin Liang, Gemma Repiso Puigdelliura

26/30



Conclusion

Unlike prior theoretical and experimental predictions, infants as young as 24 months
learn saltation

Infant Catalan-acquirers seemingly outperform even adult Catalan speakers in
generalizing saltatory alternations
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Why do infants outperform adult speakers?

Some speculations:
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Why do infants outperform adult speakers?

Some speculations:

Adults may rely on conscious reasoning during wug-testing, suppressing implicit
phonological knowledge (Moreton & Pertsova, 2023)
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Why do infants outperform adult speakers?

Some speculations:

Adults may rely on conscious reasoning during wug-testing, suppressing implicit
phonological knowledge (Moreton & Pertsova, 2023)

Saltatory forms in Catalan are all high-frequency words

Initially, they constitute a large percentage of the infant lexicon, making the
generalization robust
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Why do infants outperform adult speakers?

Some speculations:

Adults may rely on conscious reasoning during wug-testing, suppressing implicit
phonological knowledge (Moreton & Pertsova, 2023)

Saltatory forms in Catalan are all high-frequency words

Initially, they constitute a large percentage of the infant lexicon, making the
generalization robust

As the lexicon grows, the percentage of the lexicon that consists of saltatory
forms decreases along with willingness to generalize

Kevin Liang, Gemma Repiso Puigdelliura
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Moltes gracies!
Thank you!
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An alternative repair strategy

Infants could also repair by alternating both /3/ and /[/ with [t[] - we did not test
this because:
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1. Unattested in the lexicon (e.g. [baf] ~ [bafo])

2. When saltatory alternations are repaired in natural languages, the repair
strategy tends to be underapplication - the alternation loses productivity entirely
- not overgeneralization to intermediate sounds (Smolek & Kapatsinski, 2018)
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this because:

1. Unattested in the lexicon (e.g. [baf] ~ [bafo])

2. When saltatory alternations are repaired in natural languages, the repair
strategy tends to be underapplication - the alternation loses productivity entirely
- not overgeneralization to intermediate sounds (Smolek & Kapatsinski, 2018)

Alternative underlying forms
Bonet and Lloret (2018); Torres-Tamarit (2016) propose URs for [bozo] ~ [botf]
should be /bodz/ - not saltation
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Ruling Out Alternatives

An alternative repair strategy

Infants could also repair by alternating both /3/ and /[/ with [t[] - we did not test

this because:

1. Unattested in the lexicon (e.g. [baf] ~ [bafo])

2. When saltatory alternations are repaired in natural languages, the repair
strategy tends to be underapplication - the alternation loses productivity entirely
- not overgeneralization to intermediate sounds (Smolek & Kapatsinski, 2018)

Alternative underlying forms
Bonet and Lloret (2018); Torres-Tamarit (2016) propose URs for [bozo] ~ [botf]
should be /bodz/ - not saltation
But [d3] never surfaces — still hard to learn (McCarthy, 2005)
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