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1Department of Catalan Philology and General Linguistics, Universitat de Barcelona
2Department of Translation and Language Sciences, Universitat Pompeu Fabra

3Center for Mind/Brain Sciences, Università degli Studi di Trento
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Abstract

Grammatical number is one of the most widespread morpho-
logical categories in the world’s languages. When only a single
number distinction is expressed, it is almost always between
singular and non-singular (plural), and even in systems with
additional values such as dual, non-singular categories are fre-
quently collapsed. The collapse of singular and dual categories
is less frequent but attested, whereas groupings that merge sin-
gular with plural are virtually unattested. These patterns reveal
strong cross-linguistic asymmetries in how number systems are
partitioned. Linguistic theories have proposed that such regu-
larities reflect underlying feature primitives, such as singular
and minimal (Harbour, 2014; Noyer, 1992; Silverstein, 1976).
The former explains why dual and plural constitute a natural
non-singularity category, and the latter explains why singular
and dual do so, as both are the cardinally smallest singular and
non-singular values. However, little is known about whether
these formal features correspond to learners’ cognitive repre-
sentations. In this paper, we test this proposal using two artifi-
cial language learning experiments that manipulate alternative
number partitions. Our results show that learners systematically
prefer partitions consistent with the proposed feature structure,
with strongest preferences for singular-based contrasts, fol-
lowed by minimal-based distinctions. These findings provide
initial evidence for a cognitively principled explanation of the
typology of partitions of grammatical number systems.

Keywords: number; morphology; features; typology; artificial
language learning

Introduction
Languages vary greatly in the grammatical categories they
encode, but some are far more pervasive cross-linguistically
than others, and grammatical number is among the most
widespread (Acquaviva & Daniel, 2022; Bickel & Nichols,
2007; Corbett, 2000; Skirgård et al., 2023). Most documented
languages mark at least one number distinction in pronominal
and/or nominal systems, and when only a single distinction is
encoded, it is between singular (sg) versus plural (pl).

Most languages productively mark plurality on nouns or
noun phrases. In Grambank (Skirgård et al., 2023), fewer
than one third of documented systems show no nominal plu-
ral marking (31%, 𝑛 = 572 of 1866 languages with com-
plete information), and in roughly 60% of all nominal sys-
tems documented the only contrast is sg/pl. Only a minor-
ity of languages mark more than one non-singular category
(11% of languages in Grambank); in these cases, most sys-
tems (79%) contrast dual (du) and pl uniquely. And even in

these three value systems (sg/du/pl), syncretism among non-
singular categories (i.e., the use of the same form for different
non-singular categories, resulting in du = pl in a subset of the
linguistics system) is very frequent (Baerman et al., 2005).
Taken together, these patterns reveal a strong cross-linguistic
tendency to uniquely distinguish sg from pl, and consolidate
non-singular values into a single, natural category.

We have limited cross-linguistic evidence for syncretism
between singular and non-singular values that do not result in
full number neutralisation. However, what evidence there is
indicates that while syncretism between sg and du does occur,
syncretism between sg and pl in systems that distinguish more
than one non-singular category (e.g., sg/du/pl) is virtually
unattested (Baerman et al., 2005; Lee, 2020). This asymmetry
suggests that sg and du may also form a more natural grouping
than sg and pl.

Typological evidence of this sort supports the assumption
that number feature values such as sg or pl are not sui generis,
but rather composites of more fundamental feature primitives
(Hale, 1973; Harbour, 2011; Noyer, 1992; Silverstein, 1976).
If one assumes features like sg, du and pl without further de-
composition, there is no explanation for why categories that
collapse du and pl, or sg and du are more natural and com-
mon cross-linguistically. However, if we introduce a more
fundamental feature such as minimal, which is positively val-
ued when it refers to the cardinally smallest set within ei-
ther singular and non-singular categories, we can decompose
du into {-singular, +minimal} as it is non-singular but it
refers to the cardinally smallest possible non-singular cate-
gory. We then decompose sg into {+singular, +minimal},
and pl into {-singular, -minimal}. These feature decompo-
sitions would suffice to explain why du=pl are a natural class
defined by {-singular}, as well as why sg=du are a natural
class defined by {+minimal} (Harbour, 2011; Noyer, 1992;
Silverstein, 1976). Moreover, some proposals suggest that
these features apply recursively (Harbour, 2011, 2014). First,
singular partitions the space into singular and non-singular,
then minimal applies to the non-singular partition yielding
the cardinally smallest group, that is, the dyad referred to by
du: (+minimal(-singular)). If we apply minimal further re-
cursively (Harbour, 2011), we get to the triad referred to by the
rarer trial (tri) category: (+minimal(-minimal(-singular))).

While these theories of feature decomposition can suc-
cessfully account for the cross-linguistic structure of gram-
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matical number systems involving sg, pl and even du and
tri categories, little is known about whether these formal
features capture speakers’ cognitive representations, which
would yield the aforementioned natural classes cognitively—
and not merely formally—natural. If we can show that these
reflect speakers’ representations and impact language learn-
ing, we can provide evidence for a cognitively-principled
explanation of the typology of partitions of the grammati-
cal number space (Culbertson, 2012; Gentner & Bowerman,
2009; Saldana et al., 2022).

One way to probe these biases is to assess differences in
speakers’ preferences across the proposed more or less natural
partitions of the number space. Following the aforementioned
feature structure, we would expect sg versus pl partitions
(defined by a ±singular) to be most readily inferred and
learned, followed by {sg,du} versus pl partitions; unnatural
partitions such as {sg,pl} vs du should be most dispreferred.

Following previous work exploring the relationship between
learning and morphological systems (e.g., Lee, 2020; Maldon-
ado & Culbertson, 2021; Saldana et al., 2022, 2025), we use
an artificial language learning paradigm to test the predictions
outlined above for nominal number marking systems. In Ex-
periment 1, we compare adult learners’ ease of acquisition of
systems with homophony patterns which differ in their formal
naturalness and typological frequency: sg vs. du=pl, sg=du
vs. pl and sg=pl vs. du.

Experiment 1
Materials and Methods
Participants (Spanish L1 speakers) are trained and tested on a
miniature language expressing grammatical number distinc-
tions, i.e., a set of nouns with number marking. We manipulate
between participants the pattern of homophony present in the
system, creating conditions instantiating three different par-
titions that vary in their formal naturalness and typological
frequency. We analyse the differences in learnability across
these partitions to evaluate their cognitive naturalness. The
preregistered hypotheses, design and analysis plan are acces-
sible at https://osf.io/cy5vh/.

Experimental conditions. The artificial languages in each
condition model a grammatical number system with complete
(whole-word) homophony between two of three values—sg
(i.e., a single entity), du (i.e., a group of two entities), and pl
(a group of more than two entities)1—resulting in the neutrali-
sation of one number distinction. Across the three conditions,
we manipulate homophony patterns (i.e., between sg and du,
between du and pl, or between sg and pl). Participants are
taught number systems with only two affixes, referred to in
the text as A or B. One of the affixes corresponds to a single
number value, the other affix corresponds to the two remain-
ing values. The three conditions are thus the following: sg
vs. du=pl (ABB hereafter, i.e., a +singular/-singular par-
tition), sg=du vs. pl (AAB, i.e., a +minimal/-minimal par-

1The cardinality of plural referents (i.e., > 2) varies between
participants, and can be either 3 only, 4 only, 5 only, 3-4 or 4-5.

tition), and sg=pl vs. du (ABA hereafter, an unnatural parti-
tion). Participants are randomly assigned to one of the three
conditions. Number affixes vary between participants, and
can be either prefixes or suffixes; participants are randomly
assigned an affix order at the beginning of the experiment.
This allows us to further assess whether the strength of the
learning preference depends on the familiarity of affix posi-
tion in the expression of grammatical number (i.e., stronger
for suffixal systems, which mirror participants’ L1 systems).

Artificial language. The artificial language lexicon com-
prises six disyllabic stems and two monosyllabic CV affixes,
randomly selected from the set {ne, pu, da, si, to}. Stems
refer to entities from three animacy classes (human, non-
human animate, and inanimate), with two stems from each
class assigned to each participant. Stems are drawn from a
set including kuki (‘cook’), doco (‘doctor’), juve (‘teenager’),
kria (‘toddler’), and ancio (‘elder’) for human entities; mise
(‘cat’), cane (‘dog’), kaba (‘goat’), beehbe (‘sheep’) and purco
(’pig’) for non-human animates; and burso (‘backpack’), vala
(‘ball’), xarre (‘mug’), botil (‘bottle’) and lepi (‘pencil’) for
inanimates. Lexical items with affixes are used to refer to
simple images of the entities above in different cardinalities.

Experimental procedure. Participants are asked to learn the
mapping between meanings and forms via feedback-learning.
On each trial, participants complete a two-alternative forced-
choice task: they are presented with an image of a specific
cardinality and two forms which share the correct stem but
differ in the affix forms attached to them (i.e., one with affix
A and the other with affix B). Participants must select the
correct corresponding form. They receive feedback after their
selection. Initially, participants have to guess the mappings,
and they learn the correct form-meaning mappings over time
via the feedback provided. Participants receive a bonus of
£0.01 for each correct response.

Participants are exposed to 9 blocks of six trials each, with
two trials for each number value sg, du, pl (a total of 54
trials). Each block contains trials with two different referent
entities. These 9 blocks are organised into 3 meta-blocks
of 18 trials, each including all six referent entities, and each
appearing with the different number values the same number
of times (i.e., 6 entities x 3 number values). Thus, each entity
is presented 9 times across the experiment, with each number
value appearing three times.

In all conditions, the first block is designed as an ABX-type
extrapolation task. Participants first complete four trials in-
volving form–meaning mappings for only two number values,
one mapped to affix A and the other to affix B. In the final
two trials, they are asked to select the form corresponding to
the remaining, previously unseen number value (see Table 1
for the possible extrapolation types). The fifth trial of this
first block thus constitutes the critical X trial, allowing us to
examine participants’ initial generalisation (i.e., their guess)
as to whether the affix A or B map most naturally to the novel
cardinality. In other words, these trials measure participants’
inferences about the structure of the number meaning space.
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Figure 1: Accuracy by testing block for each of the three condi-
tions in Experiment 1, across prefixal and suffixal number mark-
ing systems. Shaded dots represent participants’ individual scores,
and larger dots represent more individuals; thick lines represent the
model’s predicted mean accuracy conditioned on experimental con-
dition and block. The shaded area shows the 90% credible intervals.

Note that for each condition, there were two possible extrap-
olation types (e.g., in the ABB condition, participants could
either first be trained on sg/du and then extrapolation to pl,
or first be trained on sg/pl and then extrapolation to du); the
extrapolation type was randomly assigned for each participant.

Participants Participants (N = 507) are adult Spanish speak-
ers recruited via Prolific (filters: Spanish as a first and pri-
mary language) for a study lasting a median of 7-8 minutes.
They are compensated a base rate of £1.20, and can get up
to £0.54 in bonuses according to performance (£0.01 per cor-
rect trial). We exclude participants whose translations of the
number markers in the post-experimental survey do not men-
tion number-related meanings, and those who report they have
taken notes during the experiment. After exclusions (N = 33)
we have 157, 157, and 160 participants in conditions ABB,
AAB and ABA, respectively (total of N = 474). They are
evenly distributed across prefix and suffix orders.2

Results
Learnability Recall that we predicted a preference for ABB
partitions (e.g., a +sg/-sg partition), followed by a preference
for AAB partitions (e.g., a +min/-min partition); we expect
ABA partitions to be the least preferred. To test whether our
results match a learnability gradient, ABB > AAB > ABA, we
fitted a Bayesian hierarchical binomial regression model (with
a logit link) using brms (Bürkner, 2017, 2018) as an interface
to Stan (Carpenter et al., 2017). Our dependent variable is

2They are also evenly distributed across the different cardinalities
mapped to the plural value (see Footnote 1); for each of the 10
different parameter combinations per condition (2 affix orders, 5
different plural referents), we have between 15 and 18 participants.

Extrapolation type
A/B → X

Alternative
partitions

Predicted
partition

sg/pl → du ABB vs AAB ABB (i.e., du = pl)
sg/du → pl ABB vs ABA ABB (i.e., du = pl)
du/pl → sg AAB vs ABA AAB (i.e., sg = du)

Table 1: Extrapolation types in Experiment 1. In the first block of
trials, participants are trained on two number values, corresponding
to A and B affixes, and then must extrapolate A or B to the third value.
For each type, alternative partitions at the time of extrapolation are
shown (extrapolated form in bold) along with the predicted responses.
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Figure 2: Participants’ selection of the most natural response by
extrapolation type in Experiment 1 (i.e., extrapolation to sg, du or
pl, see Table 1). Shaded dots and triangles represent participants’
individual responses; black solid dots represent the model’s predicted
selection means. The error bars are the 90% CIs. Dot colour indicates
whether an ABB partition (+sg/-sg) is available (1) or not (0) for
that extrapolation type; shape indicates whether the two alternative
partitions at the point of extrapolation are both natural (2) or whether
only one is natural (1). The horizontal dotted line indicates chance.

participants’ response at each trial, either correct or incorrect.
As fixed effects we include block (centered), condition (AAB
[reference level], ABB and ABA) and system type (suffixal
[reference level], and prefixal) with interaction terms. We also
include random intercepts by participant and by the cardinality
of the plural referent, as well as by-participant random slopes
for the effect of block.

Results are in line with our predictions (see Figure 1).
We find that overall accuracy at the intercept (block 5)
for ABA is lower than for AAB (𝛽 = −1.628, 90%CI =
[−2.124, −1.137], 𝑃(𝛽 < 0) = 1), while accuracy for ABB
is higher than for AAB (𝛽 = 0.926, 90%CI = [0.408, 1.455],
𝑃(𝛽 > 0) = 0.998). As expected, accuracy increases over
blocks (𝛽 = 0.627, 90%CI = [0.541, 0.713], 𝑃(𝛽 > 0) = 1),
though the learning rate is slower for ABA compared to AAB
(𝛽 = −0.264, 90%CI = [−0.377, −0.154], 𝑃(𝛽 > 0) <

0.001), while the slope for ABB is comparable to AAB
(𝛽 = 0.064, 90%CI = [−0.060, 0.188], 𝑃(𝛽 > 0) = 0.8).
We do not find any evidence for an effect of affix order in
either AAB or ABB.

Extrapolation Aside from examining the learnability of dif-
ferent partitions of the number space, we also tested partici-
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pants’ initial inferences before they were exposed to the full
number marking system. We predicted differences in the like-
lihood of extrapolation by partition type. Responses conform-
ing to an ABB (+sg/-sg) partition should be most likely. In
this case, it is also the closest match to participants’ L1 number
marking system. When this partition is not available, the next
most likely response is predicted to be a AAB (+min/-min).
Unnatural partitions ABA are predicted to be the least likely.
To test these predictions, we fitted a Bayesian hierarchical
binomial regression model predicting whether participants’
response in the first extrapolation trial matched our predicted
partition, by extrapolation type (see Table 1) and affix order
and their interaction. We also include intercepts by plural
cardinality, condition and their interaction.

The models’ results (see Figure 2) suggest that when extrap-
olating to sg—with AAB and ABA as alternative partitions—
participants are most likely to select the most natural pattern
(i.e., AAB in this case; 𝛽 = 1.104, 90%CI = [0.065, 2.007],
𝑃(𝛽 > 0) = 0.957). Extrapolation to du—with ABB and
AAB as alternative partitions—yields comparably high mean
estimates of most natural response (i.e., ABB in this case;
𝛽 = 0.221, 90%CI = [−0.472, 0.919], 𝑃(𝛽 > 0) = 0.696),
and in extrapolations to pl—with ABB and ABA as alterna-
tive partitions—participants are even more likely to choose
the most natural response (i.e., ABB; 𝛽 = 0.966, 90%CI =
[0.240, 1.708], 𝑃(𝛽 > 0) = 0.986). We again find no evi-
dence for an effect of affix order (prefix vs. suffix). Taken
together, these results indicate that participants tend to infer
natural partitions, and when possible, the sg/¬sg partition.
Moreover, the tendency to infer an ABB (+sg/-sg) partition
increases when the alternative is the unnatural partition ABA.

Interim Discussion
In this paper we asked whether the typological dominance of
certain partitions of the grammatical number systems, which
are deemed most natural formally, can be linked to cogni-
tive biases active during language learning. In Experiment
1, participants learned grammatical number systems refer-
ring to cardinalities within the range {1,2,>2}. We found the
predicted learnability gradient ABB (+sg/-sg) > AAB (+min/-
min) > ABA (unnatural). We also found that, in the absence of
evidence of the full morphological system, participants always
infer a natural partition. When an +sg/-sg partition is avail-
able, they infer that, even if in competition with +min/-min;
when it is not and the only natural partition available is +min/-
min, they infer the latter. These preferences are robust and
across prefixal and suffixal number marking systems. These
results confirm that what are defined as natural classes for-
mally with a proposed feature structure {singular,minimal}
are also natural categories for learners acquiring a grammati-
cal number system.

Results also suggest that a +sg/-sg is most preferred, which
is also in line with the proposed recursive application of
{singular} and {minimal} features, in that order (Harbour,
2011); however, +sg/-sg is the number marking system in

their first language—i.e., Spanish, with a sg/pl distinction—
and could be due to structural transfer effects alone. Further
work should seek to extend these results to populations of
learners whose grammatical number systems differ. Stronger
evidence for the privileged status of +sg/-sg partitions would
come from participants whose first language features du (e.g.,
Slovene or Gulf Arabic), a number marking system with a
+min/-min partition (i.e., sg=du/pl, a productive syncretism
in Central Pame), or a lack of systematic number marking
(e.g., Japanese or Mandarin Chinese).

Another way of assessing the privileged status of +sg/-sg
within the same population, however, is to compare the pref-
erence for natural partitions in novel cardinality ranges where
either individual entities sg or dyads du are present as the car-
dinally smallest value. For example, we can compare the ob-
served learnability preference towards ABB partitions across
cardinality ranges such as {1,3,5} and {2,4,6}. If an +sg/-
sg is more readily available to participants than +min/-min,
we would expect a higher preference for ABB patterns with
triplets like {1,3,5}—where the pattern is defined by +sg/-sg
as in Experiment 1—than with triplets like {2,4,6}—where it
is defined by +min/-min. We would also expect a lower prefer-
ence for ABB with cardinality triplets whereby the cardinally
smallest value is a triad, for example, {3,5,7}. If we apply
minimal further recursively (Harbour, 2011, 2014), we get to
the triad referred to by tri as follows: (+minimal(-minimal(-
singular))). We could then expect the following preference
gradient for ABB patterns across triplets: {1,3,5} > {2,4,6}
> {3,5,7}. With the assumed recursive minimal feature, the
learnability gradient ABB > AAB > ABA would nevertheless
be predicted across all triplets: contiguous values for each
triplet could form a natural class—predicting ABB|AAB >
ABA—and those involving less recursive applications would
be preferred—ABB > AAB. To test these hypotheses, in Ex-
periment 2 we examine learnability partitions in which the
minimal cardinality varies between 1, 2, or 3.

Experiment 2
Materials and Methods
We use the same exact design and trial structure as in Exper-
iment 1 to test the learnability of ABB, AAB, and ABA par-
titions with the following three cardinality triplets: {1,3,5},
{2,4,6}, and {3,5,7}. Note that cardinalities within triplets
are either all even or all odd, and the intervals between cardi-
nalities are constant. Unlike in Experiment 1, here the lowest
cardinality varies across triplets. Therefore, instead of refer-
ring to specific number values, here ABB, AAB, and ABA
refer to the sequence of low, mid and high cardinalities in
the triplet, in that order. We test only suffixal systems. Par-
ticipants are randomly assigned to one of the three conditions
(i.e., ABB, AAB and ABA), with one of the three cardinality
triplets, for a total of nine experimental groups.
Participants Participants (N = 221) are adult Spanish speak-
ers recruited via Prolific (filters: Spanish as first and primary
language) for a study lasting a median of 7-8 minutes. They
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Figure 3: Accuracy by testing block for each of the three conditions
and cardinality triplets in Experiment 2.

are compensated a base rate of £1.20, and can get up to £0.54
in bonuses according to performance (£0.01 per correct trial).
After exclusions as per the previous experiment (N = 30), we
analyse data from a total of 191 participants—i.e., 20-24 par-
ticipants for each of the nine conditions x cardinality triplets.

Results
Learnability We fitted a Bayesian hierarchical bino-
mial regression model predicting trial-level accuracy from
block, condition (ABB/AAB/ABA), and cardinality triplet
({1,3,5}/{2,4,6}/{3,5,7}) and their interactions, with by-
participant intercepts and by-participant slopes for block.
Figure 3 shows raw accuracy together with model-predicted
means and 90% CIs. Overall performance in the baseline
(AAB, {1,3,5}) was well above chance at the intercept (block
5; 𝛽 = 2.153, 90% CI [1.736, 2.582], 𝑃(𝛽 > 0) = 1).
Relative to AAB, accuracy was higher in the ABB condi-
tion (𝛽 = 1.986, 90% CI [1.285, 2.708], 𝑃(𝛽 > 0) = 1)
and lower in ABA (𝛽 = −1.073, 90% CI [−1.701, −0.459],
𝑃(𝛽 < 0) = 0.998). Accuracy increased across blocks
(𝛽 = 0.470, 90% CI [0.371, 0.572], 𝑃(𝛽 > 0) = 1), with
slower learning in ABA relative to AAB (𝛽 = −0.208, 90%
CI [−0.347, −0.069], 𝑃(𝛽 < 0) = 0.995), and a comparable
learning rate in ABB. We found no evidence for a condition
by triplet interaction, indicating a robust learnability ordering
ABB > AAB > ABA across numerical ranges.

Although the overall condition effect was stable across
triplets, early performance (block 1) revealed triplet-specific
differences. For the {1,3,5} and {2,4,6} triplets, there was
strong posterior support for an early advantage of ABB over
AAB (respectively, 𝑃(ABB > AAB) = 1 and 𝑃(ABB >

AAB) = 0.997). By contrast, for the {3,5,7} triplet there
was no posterior support for an early preference of ABB over
AAB (𝑃(ABB > AAB) = 0.19). In all three triplets, ABA
was disfavoured relative to AAB.

Comparisons across triplets within each condition at block 1
showed that triplet effects were particularly relevant in ABB.

Extrapolation type
A/B → X

Alternative
partitions

Predicted
partition

low/high → mid ABB vs AAB ABB
low/mid → high ABB vs ABA ABB
mid/high → low AAB vs ABA AAB

Table 2: Extrapolation types and predictions in Experiment 2.
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Figure 4: Participants’ selection of the most natural response by
extrapolation type in Experiment 2 (i.e., extrapolation to low, mid
or high, see Table 2). Colour indicates whether an ABB partition
is available, and shape indicates the number of natural partitions
available at the point of extrapolation.

Posterior support indicated a graded decline in ABB accu-
racy as the minimal cardinality increased ({1,3,5} > {2,4,6}
> {3,5,7}; 𝑃({1, 3, 5} > {2, 4, 6}) = 0.991, 𝑃({1, 3, 5} >

{3, 5, 7}) = 1, 𝑃({2, 4, 6} > {3, 5, 7}) = 0.999). By contrast,
AAB showed no comparable sensitivity to triplet, and ABA
only weak differences. Together, these results indicate that
while the natural > unnatural preference is comparable across
numerical ranges, the strength of a preference ABB > AAB
decreases as the minimal cardinality in the triplet increases.
In other words, the bias is strongest when the system can be
defined by {singular}, followed by {minimal}, and weakest
when the partition needs to be defined by further recursive
applications of {minimal}.
Extrapolation We fitted a Bayesian binomial regression
model to assess what pattern of number marking participants
inferred in the first extrapolation trial (see Figure 4). As in
Experiment 1, our dependent variable is whether participants
selected the predicted partition. We predict the ABB par-
tition to be the most likely choice. When this partition is
not available, the next most likely choice is the AAB parti-
tion. Unnatural ABA partitions should be the least likely to
be inferred (see Table 2).

We find that at the baseline levels (extrapolation to low with
the {1,3,5} triplet), participants are somewhat more likely
than chance to select the predicted response (𝛽 = 0.525,
90%CI = [−0.248, 1.289], 𝑃(𝛽 > 0) = 0.878). In this
case, ABB is not available, and the preferred pattern is
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AAB (rather than ABA). For the same triplet {1,3,5}, ex-
trapolations to mid and high show a higher likelihood of
selecting the predicted pattern (mid: 𝛽 = 1.074, 90%CI =
[0.056, 2.176], 𝑃(𝛽 > 0) = 0.957); high: 𝛽 = 0.709, 90%CI
= [−0.205, 1.635], 𝑃(𝛽 > 0) = 0.899). In both these cases
the ABB pattern is available. The selection of predicted re-
sponses in extrapolations to low is comparable for {2,4,6}
(𝛽 = 0.339, 90%CI = [−0.496, 1.201], 𝑃(𝛽 > 0) = 0.743)
but higher for {3,5,7} (𝛽 = 0.816, 90%CI = [−0.127, 1.817],
𝑃(𝛽 > 0) = 0.921). The selection of the predicted response
in extrapolation to mid for the triplet {3,5,7} is notably lower
(𝛽 = −3.061, 90%CI = [−4.601, −1.620], 𝑃(𝛽 < 0) = 1).

Altogether these results suggest that participants infer the
predicted partitions across extrapolation types for triplets
{1,3,5} and {2,4,6}. Participants prefer natural partitions
(ABB and AAB) over unnatural partitions (ABA), and ABB
over AAB partitions. However, results differ for the triplet
{3,5,7}: participants prefer natural over unnatural partitions,
but they are not more likely to infer ABB over AAB partitions.

General Discussion
This paper asked whether the typology of nominal number
systems can be linked to learners’ preferences for natural par-
titions of the number space, that is, partitions that correspond
to natural classes definable in terms of feature primitives such
as singular and minimal, and its recursive application (Har-
bour, 2011, 2014; Noyer, 1992; Silverstein, 1976). Across
two artificial language learning experiments, we find converg-
ing evidence for both a bias towards the hypothesised natural
partitions and a more specific preference for those partitions
defined by singular (+sg/-sg) over those defined by minimal
(+min/-min) and their recursive application—i.e., contrasting
(+min(-min)) vs. (-min(-min)).

In Experiment 1, we tested the learnability gradient ABB >
AAB > ABA in {1,2,>2} cardinality ranges. Here, proposed
unnatural partitions ABA were dispreferred relative to natural
ABB or AAB partitions both during learning and extrapola-
tion. This preference was robust across prefixal and suffixal
marking, suggesting that it does not depend on surface mor-
phological order. Experiment 2 further shows that the same
advantage holds across different cardinality ranges: for all
three triplets ({1,3,5}, {2,4,6}, {3,5,7}), participants learned
natural partitions better than unnatural alternatives. Together,
these results support the hypothesis that the proposed feature
primitives singular and minimal and the resulting natural
classes from their application (i.e., du=pl or sg=du) could
constitute a cognitively privileged way of carving up the num-
ber space.

Beyond the general preference for natural partitions, we
tested whether learners favour partitions solely defined by
singular over those partitions solely defined by minimal.
In Experiment 1, this prediction aligns with the well-attested
+sg/-sg preference: when +sg/-sg partition competed with
+min/-min partition, participants preferred the former. Cru-
cially, Experiment 2 further shows that the preference to-

wards ABB partitions generalises across different numerical
ranges—but only under certain conditions. For the {1,3,5}
and {2,4,6} triplets, ABB partitions were both initially in-
ferred and learned more readily than AAB partitions. In con-
trast, for the {3,5,7} triplet, participants continued to favour
natural over unnatural partitions, but the preference for ABB
partitions was absent in initial inference and in the earliest
stages of learning. This provides evidence in support of a
more readily available +sg/-sg partition to participants, fol-
lowed by +min/-min, followed by (+min(-min))/(-min(-min)).

These results raise two related open questions about the
nature of the primitives that underpin the proposed natural
partitions. On the one hand, our results cannot shed light
on whether the observed learning biases are specific to our
participants’ prior linguistic knowledge or whether they tap
into more general representations which should be observed
regardless of participants’ linguistic systems. As discussed
in our Interim Discussion, if these biases turn out to be ro-
bustly found across populations of learners whose grammat-
ical number systems differ from the prototypical sg/pl par-
tition, our hypothesis would be substantially strengthened.
On the other hand, our results can neither confirm whether the
preferences at play reflect linguistic representations of number
or whether they mirror domain-general conceptual primitives
which could apply equally to partitions of the linguistic and
non-linguistic number space. It is possible that the results we
obtain can be explained by domain general biases favouring
contiguous over discontinuous partitions of meaning spaces,
which have been shown to be at play in concept and category
learning (Bruner et al., 1956; Goodman et al., 2008; Shepard
et al., 1961, e.g., ), as well as in word learning (e.g., Carr et
al., 2020; Dautriche et al., 2016; Landau & Shipley, 2001; Xu
& Tenenbaum, 2007). This could explain the preference for
our hypothesised natural over unnatural partitions. Moreover,
the gradable preference for ABB partitions in Experiment 2
could be due to biases related to numerical cognition. One
possibility is that small numerosities are differentially salient
(e.g., 1 > 2 > 3), such that isolating the minimal value be-
comes less favoured as the minimal cardinality increases. A
second, non-exclusive possibility is that categories not refer-
ring to exact numerosities (i.e., pl) which are lower bounded
(e.g., ≥ 2) become less conceptually natural as their lower
bound increases: a category such as “≥ 5”—which would
correspond to the non-tri category in {3,5,7} triplets—may
be harder to treat as a coherent default than “≥ 3” or “≥ 4”, as
the lower bound approaches the limits of humans’ subitising
range (usually ≤ 4; Kaufman et al., 1949; Leibovich-Raveh et
al., 2018; Trick & Pylyshyn, 1994). Addressing this confound
will require extending the design to further numerical ranges.

Taken together, our findings provide initial evidence for
a cognitively-principled explanation of the typology of parti-
tions of grammatical number systems. Further work, however,
will need to test whether the observed biases are shared across
diverse linguistic populations, and whether they are specific
to the linguistic domain.
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