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Semantic similarities and differences across languages

• Many generalizations exist about which meanings are lexicalized across languages (semantic
universals), but there are also important cross-linguistic semantic differences.• Example: Restricted numeral systems
– Restricted numeral systems lexicalize the first n numbers, and refer to any non-lexicalized

number as many.
– Such systems differ in how many first n numbers they lexicalize: e.g., Krenak lexicalizes 1-3,

Rama 1-5.

Research question (general)

What explains which meanings are lexicalized across languages?

Communicative efficiency explanation

Previous work
There are two pressures shaping languages’ lexicons:• Maximizing simplicity of a language (≈minimizing lexicon size)• Maximizing informativeness of a language (how precisely the language allows us to commu-

nicate intended meanings)
Simplicity and informativeness are in competition. To see this, recall the examples of restricted
numeral systems Krenak (lexicalizes 1-3) and Rama (lexicalizes 1-5). To increase informativeness,
Krenak would need to increase complexity. To reduce complexity, Rama would need to reduce
informativeness.

Hypothesis: Languages lexicalize meanings which allow them to optimize the trade-off between sim-
plicity and informativeness. (Kemp and Regier, 2012, a.o.)

Empirical support for the hypotheses (non-exhaustive list):• kinship terms (Kemp and Regier, 2012)• color terms (Zaslavsky et al., 2018))• number terms in restricted numeral systems (Xu et al., 2020)• indefinite pronouns (Denić et al., 2022)• connectives (Uegaki, 2022)

Limitation

• Thanks to productive morphosyntax, lexicon size and informativeness are not always in
competition!• Example: Recursive numeral systems
– Recursive numeral systems lexicalize the first n numbers, with n often 3-10, as well as a few

other numbers, often 20, 100, 1000, 1000000, 1000000000.
– They can construct numerals for any number from lexicalized number morphemes using

morphosyntactic rules (e.g., six-ty-two).
– In other words, in recursive numeral systems, maximal informativeness can be reached even

with a very limited lexicon size.

Research question (specific)

What explains which meanings are lexicalized across languages when lexicon size and informa-
tiveness are not in competition?

New proposal

Languages are optimizing the trade-off between:• how many meanings they lexicalize (lexicon size)• the average morphosyntactic complexity of utterances

We will evaluate the proposal within a case study on recursive numeral systems.

Corpus of natural languages

• 128 languages with a recursive numeral systems from WALS: genealogically and areally di-
verse sample.• For each language, morphosyntactic components of each numeral for numbers 1-99 are deter-
mined.
Example: Fulfulde’s numeral for 62 is chappande jowe go’o i didi. It is composed morphosyntacti-
cally as 10 (chappande) · (∅) (5 (jowe)+ (∅) 1 (go’o))+ (i) 2 (didi).
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Measures

Computing lexicon size

Lexicon size = number of lexicalized number meanings
Example: Fulfulde lexicalizes 1, 2, 3, 4, 5, 10→ its lexicon size = 6

Computing average morphosyntactic complexity of numerals

average_morpho_c(L) =
99∑
n=1

p(n)morpho_c(L’s numeral forn)

wheremorpho_c(L’s numeral forn) is the number of morphemes in the numeral of a language
L denotingn, and p(n) is defined as follows (Dehaene and Mehler 1992, Piantadosi 2016):

p(n) ∝ n−2

Finding the Pareto frontier

We approximate the Pareto frontier (=optimal solutions to the lexicon size/average mor-
phosyntactic complexity trade-off problem) using an evolutionary algorithm, as follows:
1. Generation 1: 2000 generated artificial languages (each languages is a set of simple number

words and numerals for numbers 1-99 generated from that set and arithmetic operations).
2. Generation n + 1: Dominant languages (in terms of lexicon size/average morphosyntactic

complexity trade-off) from generationn and their ‘offsprings’ obtained by modification, such
as add, delete, interchange a number word.

3. Pareto frontier: Dominant languages of Generation 100.

Results

Languages optimize the lexicon size/average morphosyntactic complexity trade-off

Conclusions and discussion

Two extremes

• Recursive numeral systems use morphosyntax to construct numerals and are able to express
precisely every number meaning.
⇒ Lexicon size/average morphosyntactic complexity of utterances trade-off optimization• Restricted numeral systems do not seem to use morphosyntax to construct numerals and thus
can only express precisely lexicalized number meanings.
⇒ Simplicity/informativeness trade-off optimization (Xu et al., 2020)

Moving away from the two extremes

In most semantic domains, morphosyntax helps to improve informativeness, but may not be
enough to allow for every meaning to be expressed precisely.

What explains which meanings are lexicalized across semantic domains and languages?

Three pressures hypothesis:
Languages lexicalize those meanings which allow them to solve the trade-off problem be-
tween simplicity, informativeness, and average morphosyntactic complexity in a (nearly)
optimal way.


