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Productivity of human language

Human language is a discrete combinatorial system.

Discrete elements are combined to create larger discrete units:
sounds > morphemes > words > phrases > sentences.

Language acquisition is not solely memorization or imitation: we
are able to understand and produce novel utterances.

(1) The Martians attended the guest lecture in Newark.

1



Morphological productivity: Wug test (Berko 1958)
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Paradigm Cell Filling Problem (Ackerman et al. 2009)

Figure 1: Nominal Paradigm: distinct forms of el ‘hand’ in Turkish (Plank 1991)

84 distinct forms: we can’t expect to have encountered them all
during acquisition.

Based on partial input, we make generalizations (Berko 1958).

In this case, knowing 10 suffixes (case, number etc.) and how to
combine them suffices. 3



When productivity fails: Paradigm gaps

Some forms that are expected to exist are missing with no
obvious grammatical reason (Sims 2015).

The past tense of forgo or past participle of stride? (Embick &
Marantz 2008, Yang 2016)
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When productivity fails: Paradigm gaps

Some forms that are expected to exist are missing with no
obvious grammatical reason (Sims 2015).

The past tense of ‘to forgo’ or past participle of ‘to stride’?
(Embick & Marantz 2008, Yang 2016)

Figure 2: A paradigm gap in Russian (Sims 2006)
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Ricked vs *stridden

How do speakers know ricked is fine but *stridden is not?

Negative evidence: Feedback about ungrammatical forms?

Figure 3: The Subset Problem (Pinker 1989, Yang 2016)
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Ricked vs *stridden

How do speakers know ricked is fine but *stridden is not?

Negative evidence: Feedback about ungrammatical forms?

Figure 4: The Subset Problem (Pinker 1989, Yang 2016)

Kids do not receive negative feedback (Braine 1971), or don’t
understand/ignore them even if they do (McNeill 1966, p.69).
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Where does morphological productivity fail?
Unbounded creativity of word formation vs gaps.
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Case study I: Spanish present indicative

There are 3 main conjugation classes in Spanish present
indicatives.

Class 1 [a]
hablar ‘to speak’
1sg hablo
2sg hablas
3sg habla
1pl hablamos
2pl habláis
3pl hablan

Class 2 [e]
comer ‘to eat’
1sg como
2sg comes
3sg come
1pl comemos
2pl coméis
3pl comen

Class 3 [i]
vivir ‘to live’
1sg vivo
2sg vives
3sg vive
1pl vivimos
2pl vivís
3pl viven

(Albright 2003)
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Idiosyncratic alternations under stress

The stressed vowels exhibit alternation for some stems.

Diphthongization
e→ ie [je]
sentir ‘to feel’
1sg sjento
1pl sentimos
2sg sjentes
2pl sentís
3sg sjente
3pl sjenten

Diphthongization
o→ ue [we]
contar ‘to count’
1sg cwento
1pl contamos
2sg cwentas
2pl contáis
3sg cwenta
3pl cwentan

Raising
e→ i
pedir ‘to request’
1sg pido
1pl pedimos
2sg pides
2pl pedís
3sg pide
3pl piden

(Albright 2003)
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Gaps track alternating cells in 3rd-conjugation

Some 3rd-conj. verbs lack stressed forms: abolir ‘abolish’, agredir
‘assault’, arrecirse ‘stiffen’, colorir ‘color’...

1sg 2sg 3sg 1pl 2pl 3pl

abolir * * * abolimos abolís *
dormir duermo duermes duerme dormimos dormís duermen

(Yang 2016, p.149)
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Spanish gaps

Counts from LEXESP (Yang 2016, p.149) show:

Conj. No-chg Diph Raise Total

1st (-a-) 855 84 – 939
2nd (-e-) 115 21 – 136
3rd (-i-) 12 13 10 35

Stem-vowel alternations (diphthongization/raising) are
irregular/exceptional and must be memorized.

Gaps only in 3rd: no majority rule; 1st/2nd have a
productive/reliable no-change default (Albright 2003; Yang 2016).
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Spanish gaps: conclusion

Yang 2016; Albright 2003

Learners generalize a pattern only when there is a majority rule that
covers enough items (types).

Gaps occur where there is a high proportion of lexical exceptions,
leading to a lack of a reliable pattern of word formation.

Gaps are exceptions that have not been memorized (i.e., not
attested in the input).
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Spanish gaps: conclusion

Yang 2016; Albright 2003

Learners generalize a pattern only when there is a majority rule that
covers enough items (types).

Gaps occur where there is a high proportion of lexical exceptions,
leading to a lack of a reliable pattern of word formation.

Gaps are exceptions that have not been memorized (i.e., not
attested in the input).

Do gaps require lexical exceptions?
No—next: Turkish gaps that arise without lexical restriction.
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Case study II: A lexically unrestricted gap - Turkish desideratives

Ileri & Demirok 2022

Turkish has a desiderative construction:

(2) [Ben-im yemek yiy-esi-m] var.
1SG-GEN food eat-DESID-POS.1SG exist.cop
‘I feel like eating.’ Lit: My desire to eat exists.

Possible matrix predicates:
var ’exist’, yok ’not.exist’, gel- ’come’, git- ’go away’, kaç- ’run
away’-, tut- ’hold’, ol- ’to be’.
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A gap in the 3PL cell

There is a lexically unrestricted gap in the 3PL cell of the
desiderative paradigm.

SG PL
1 X-esim X-esimiz
2 X-esin X-esiniz
3 X-esi

Table 1: The agreement paradigm of -esi desideratives.

Speakers do not converge on a well-formed output for 3PL
desideratives in contexts where 3PL agreement is required
(Goksel & Kerslake 2005).

Why is there a gap?
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Desiderative vs. regular possessive paradigm

Irregularity in 3SG: expected *yap-ası-sı is ungrammatical, possibly
due to haplology (Kornfilt 1986), setting up a parsing problem that
yields two 3PL candidates.

SG PL
1 yiy-esi-m yiy-esi-miz
2 yiy-esi-n yiy-esi-niz
3 yiy-esi *yiy-e-leri/*yiy-esi-leri

Desiderative paradigm.

SG PL
1 fare-m fare-miz
2 fare-n fare-niz
3 fare-si fare-leri

Regular possessive paradigm.

Parse A: DESID = -e, 3SG = -si ⇒ 3PL: *yiy-e-leri
Parse B: DESID = -esi, 3SG = ∅ ⇒ 3PL: *yiy-esi-leri

Most prefer B, others prefer A; however, most speakers reject even
their preferred form. Why is neither grammatical?
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Paradigm Cell Filling Problem in Turkish

SG PL
1 V-esi-m→ 53.1% V-esi-miz→ 1.1%
2 V-esi-n→ 2.2% V-esi-niz→ 2.1%
3 V-esi→ 41.5% *V-e(si)-leri→ 0.07%

3PL desideratives are virtually absent in the input.

Speakers must infer 3PL from other cells in the paradigm.

∼95% of tokens are 1SG vs. 3SG, and the latter is irregular.

An unresolved competition between two possible forms leads
to uncertainty, and the gap.
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Turkish gap: Conclusion

Irregularity in 3SG (i.e., an opaque haplology) results in two
competing hypotheses for the unattested 3PL form.

Speakers cannot confirm their hypothesis due to absence of 3PL in
the input.

Absence of conclusive evidence causes speaker uncertainty about
the correct form of 3PL desideratives, which in turn leads to a gap.

This competition is implicit: speakers are unaware of the possibility
of another form, unlike in lexically restricted gaps (e.g. strode vs
stridden).
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Discussion & conclusion

Gaps arise when there is no reliable rule and no positive evidence
for the target cell; speakers cannot pick a default.

Attestation vs. gaps: if a form is attested, uncertainty yields
variation (e.g., dived ∼ dove), not a gap.

Spanish: lower frequency⇒ greater uncertainty and lower
acceptability (Albright 2003).

Turkish desideratives: higher frequency bases judged less
acceptable in 3PL (I&D); consistent with indirect negative evidence /
sensitivity to suspicious absences (Daland et al. 2007).
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Discussion & conclusion

Gaps arise when there is no reliable rule and no positive evidence
for the target cell; speakers cannot pick a default.

Attestation vs. gaps: if a form is attested, uncertainty yields
variation (e.g., dived ∼ dove), not a gap.

Spanish: lower frequency⇒ greater uncertainty and lower
acceptability (Albright 2003).

Turkish desideratives: higher frequency bases judged less
acceptable in 3PL (I&D); consistent with indirect negative evidence /
sensitivity to suspicious absences (Daland et al. 2007).

Takeaway: Gaps = missing positive evidence + no dominant rule.
They are an epiphenomenon of non-productivity, not a separate
mechanism (possibly reinforced by indirect negative evidence, INE).
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Thank you!
Questions welcome.
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Appendix: Evidence from corpus frequencies

491-million-token BOUN Web Corpus (Sak et.al. 2008)

Low freq ̸= Low acceptability (Divjak 2008)

Instead of raw frequencies, relative frequencies of the forms in a
paradigm should be used to detect an anomaly (Sims 2015).

SG PL
1 56.3% 1.16%
2 1.65% 1.82%
3 39.02% 0.07%

Table 2: Token freq. dist. of desideratives
(397 types; 2,857 tokens). Only 2 3PL forms.

SG PL
1 0.2% 17%
2 5% 2%
3 62% 15%

Table 3: Frequency distribution of Russian
pobedit’ ‘to win’ (adapted from Sims 2015:226).
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Appendix: Overabundance of 3PL forms

Two possible forms: most prefer X-esileri, others X-eleri.

Crucially, most speakers reject even their preferred form.

They agree on the other forms in the paradigm.

SG PL
1 X-esim X-esimiz
2 X-esin X-esiniz
3 X-esi *X-esileri / *X-eleri

Table 4: The agreement paradigm of -esi desideratives.
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