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Abstract
Words which occur more often tend to be shorter. This
is the core proposition behind Zipf’s law of abbreviation,
also known as the law of brevity. This chapter gives a
brief historical overview of the research on this law since
its inception by George Kingsley Zipf. Methodological
issues and caveats relating to estimating probabilities and
measuring lengths of words are discussed. The chapter
also draws an important distinction between a) studies on
word length distributions, on one hand, and b) studies on
the relationship between word frequencies and lengths,
on the other. Furthermore, two lines of methodological
approaches to the law of abbrevation are outlined: model
fitting and correlation analyses. The chapter concludes by
a discussion of possible explanations for the law of abbre-
viation, and by linking the respective research on natural
languages with research on animal communication sys-
tems.
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Key Points

• Brief historical overview of research on the law of brevity.
• Outline of data preparation steps necessary for testing the law.
• Distinction between studies on word length distributions and

studies on the relationship between frequency and length for par-
ticular word types.

• Explanation of correlation metrics and statistics.
• Brief discussion of animal communication research harnessing

the law of abbreviation.
• Brief discussion of possible explanations for Zipf’s law of abbre-

vation.

1 Introduction

To illustrate the relationship between word frequencies and word
lengths take the two example sentences below, stemming from the
English Universal Declaration of Human Rights (UDHR). The word
types ‘and’, ‘in’, as well as ‘are’ have the highest frequencies. Namely,
‘and’ occurs four times (fand = 4), while ‘are’ and ‘in’ occur two times
respectively (fare = 2, fin = 2). The other word types in this exam-
ple occur only once – sometimes referred to as hapax legomena. Note
that “frequency” here refers to absolute/raw frequency, i.e. a count
without normalization. These counts can be normalized by dividing
them by the overall number of tokens. This yields relative frequen-
cies: fand = 4

30
, fare = 2

30
, fin = 2

30
, etc.

Moreover, these word types have lengths in characters of three
(land = 3, lare = 3) and two (lin = 2) respectively. While some of
the hapax legomena are here of similar lengths as the most frequent
items (e.g. ‘All’, ‘act’, ‘one’), most of them are longer (e.g. ‘human’,
‘beings’, ‘conscience’).

Article 1
All human beings are born free and equal in dignity and rights.
They are endowed with reason and conscience and should act towards
one another in a spirit of brotherhood.

–Universal Declaration of Human Rights (UDHR), English

This negative association between frequency and length is not just
a phenomenon of this particular text – or English writing for that
matter. It rather extends to other languages and modalities as well.
Table 1 gives the type frequencies and lengths for three typologically
very different languages (Abkhaz, English, Hawaiian). The same data
is visualized in Figure 1. Words of high frequency (horizontal axes)
quite generally tend to be shorter (vertical axes) across the different
languages. A negative association between the twomeasures is visible
in the panels – though the strength of the effect might differ.

2 History

In the late 19th century, the stenographer Friedrich Wilhelm Kaed-
ing led a project to collect frequencies as well as lengths (in syllables,
consonants and vowels) for German words. The result was published
in a 671 page volume entitled Häufigkeitswörterbuch der Deutschen
Sprache (Kaeding, 1898). Based on this extensive data, Kaeding
(1898, p. 650) noticed that the average length of function words
in German is markedly lower (1.27 syllables/word) than for content
words (2.95 syllables/word). Among a plethora of statistics, the ta-
ble in Figure 2 is found in Kaeding’s volume as well. In the leftmost
column, it gives the length in syllables (monosyllabic, bisyllabic, tri-
syllabic, etc.). In the second column from the left, the cumulated
frequencies of words with a given length in syllables are provided. In
sum, more than 10 million word tokens were counted. This table is
reprinted in Zipf’s early work, followed by the statement:

These figures indicate that in German there is a decided preference in usage
for short words, and that the magnitude of words stands in an inverse (not
necessarily proportionate) relationship to the number of occurrences [...]

–Zipf (p. 23 1965, first published 1935)

This constitutes one of the first formulations of the so-called law
of abbreviation or law of brevity. Zipf subsequently cites further col-
lection efforts, such as the Six Thousand Common English Words by
Eldridge (1911), as well as his own earlier work with statistics for
Classical Latin texts of Plautus, as well as Chinese as spoken in Bei-
jing (Zipf, 1932). This serves him as evidence that the law of brevity
holds across different text types and languages.

In the times of Kaeding, Eldridge, and Zipf, frequency and length
statistics were collected by painstaking manual work. The project
by Kaeding involved 110 collection offices employing close to 1000
workers across Germany. With the advent of the digital age, text
collections and processing tools became available across a variety of
languages. For example, Bentz & Ferrer-i Cancho (2016) have illus-
trated that a negative correlation between lengths (in characters) and
frequencies of orthographic words (Table 1) holds without exception
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Table 1 Frequencies and lengths for orthographic word types in three languages. The counts are here taken from the first 1000 tokens
of the respective UDHR texts. The five most frequent words, as well as the tail of five hapax legomena (word types with frequency of
one) are displayed. Note that the hapax legomena are ordered alphabetically. This is why we find words starting with ‘w’ at the long
tail of the distributions for English and Hawaiian. The Hawaiian words are translated using the dictionary at https://wehewehe.org (last
accessed 05.08.2025). The Abkhaz words are translated using the parallel text in English as well as the grammar by Chirikba (2003).
Misinterpretations are my own.

Hawaiian English Abkhaz
Word Freq. Length Word Frequency Length Word Freq. Length
ka ‘the’ 82 2 the 65 3 ауаҩы ‘human’ 39 5
i ‘at, in, on’ 75 1 and 57 3 дарбанзаалак ‘every’ 34 12
a ‘of, by’ 51 1 to 57 2 азин ‘right’ 30 4
ke ‘the’ 42 2 of 46 2 иара ‘he’ 23 4
nā ‘the (plural)’ 42 2 right 28 5 имоуп ‘has’ 23 5
... ... ... ... ... ... ... ... ...
waena ‘middle’ 1 5 women 1 5 шьаҭа ‘basis’ 1 5
wahi ‘place’ 1 4 working 1 7 шьаҭас ‘based on’ 1 6
wahine ‘woman’ 1 6 works 1 5 шьҭнахуазароуп ‘it should promote’ 1 14
wāhine ‘women’ 1 6 worship 1 7 ыҟазароуп ‘it should be’ 1 9
wai ‘water’ 1 3 worthy 1 6 ыҟамзароуп ‘it should not be’ 1 10

Source: Universal Declaration of Human Rights (UDHR). These frequency distributions are published as part of the supplementary data in
Bentz (2018), see http://www.christianbentz.de/book.html.
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Figure 1 Type frequencies (x-axes) versus length in characters (y-axes) for orthographic words in Abkhaz, English, and Hawaiian. Each
dot corresponds to a word type. The two most frequent words as well as two hapax legomena (of frequency one) are labelled for each
language. A linear model fitted to the data is overplotted (gray dashed line). This data is taken from the UDHR, see also Table 1. Beware
confusion: From an information-theoretic perspective, lengths are seen as a function of frequencies, i.e. “responding” to frequency changes,
rather than the other way round. However, the direction of causality is still an open problem, and in some publications the axes are inverted.

across parallel texts featuring 986 languages. The law of abbreviation
is hence one of the most robust candidates for a language universal.

3 Data Preparation

Zipf (1965, p. 15) himself was already aware that counting words
and measuring their “magnitudes” hinges upon some fundamen-
tal assumptions. Firstly, the items have to be defined for which
the frequency/probability is estimated. Secondly, a measure of the
length/duration has to be applied to these items. For a broader dis-
cussion of the issues and caveats surrounding word length studies see
also Grotjahn & Altmann (1993).

3.1 Estimating Frequencies/Probabilities
Many studies on the law of abbreviation use orthographic words
as items of the vocabulary, such that we have a set V =
{w1, w2, . . . , wn}, where wi is a given word type. Typically, their
relative frequencies are used as an approximation of their probability,
such that for each word type we have:

p̂i =
fi∑n
i=1 fi

,

with fi being the absolute frequency of a given word, and n the size
of the vocabulary n = |V|. There is a wide range of more com-
plex estimators for word probabilities – applying different smoothing
strategies (see Bentz, 2018, for a discussion in the context of entropy
estimation). Also, rather than estimating probabilities for words as
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Figure 2 Original table of word lengths in syllable numbers, i.e.
monosyllabic, bisyllabic, trisyllabic, etc. (leftmost column), and
cumulative word frequencies (second column to the left under
“Wörter”, i.e. words), reprinted from Kaeding (1898, p. 24).

Figure 3 Word length distributions. Length is here measured in
syllables (denoted i instead of li) on the horizontal axis. Proba-
bilities (relative frequencies) per length are given on the vertical
axis. This includes data from eight natural languages and one ar-
tificial language (Esperanto). Reprinted from Fucks (1955, p. 85).
Note that these distributions have probability-maxima at li = 1 and
li = 2 depending on the respective language. In English and Ger-
man, monosyllabic words are most probable. In Arabic and Turk-
ish, bisyllabic words are most probable.

independently and identically distributed (i.i.d.) variables, another
approach is to estimate their probabilities in context, e.g. by apply-
ing n-gram models (Piantadosi et al., 2011; Kalimeri et al., 2015;
Meylan & Griffiths, 2021; Levshina, 2022), or newer flavors of lan-
guage modelling (e.g. Pimentel et al., 2023). Interestingly, however,
using more complex models for estimating word probabilities does
not necessarily lead to better correlations with their lengths (cf. Mey-
lan & Griffiths, 2021; Pimentel et al., 2023).

Table 2 Lengths per unit for the English word ‘limitation’,
translated also into Mandarin Chinese. Phonemes are
given in IPA. Strokes are given as numbers of strokes per
character in writing.
Example Unit Length
English: limitation
limit-ation morpheme 2
li-mi-ta-tion syllable 4
l-ɪ-m-ɪ-t-e-ɪ-ʃ-ə-n phoneme 10
l-i-m-i-t-a-t-i-o-n character 10
1-2-3-2-2-2-2-2-1-2 stroke 19
Chinese (simplified): 限度
限-度 morpheme 2
限-度 syllable 2
ɕ-i-à-n-t-ù phoneme 6
限-度 character 2
8-9 stroke 17
Chinese (Pinyin): xiàndù
xiàn-dù morpheme 2
xiàn-dù syllable 2
ɕ-i-à-n-t-ù phoneme 6
x-i-à-n-d-ù (x-i-a-ˋ-n-d-u-ˋ) character 6 (8)
2-2-3-2-2-3 (2-2-2-1-2-2-2-1) stroke 14 (14)

Source: The Chinese translation is provided by
https://www.mdbg.net/chinese/dictionary.

3.2 Measuring Length
Given an estimation of probabilities per item in the vocabulary,
a measure of magnitude (strokes, characters, phonemes, syllables,
morphemes, duration) is needed. Typically, lengths of words are de-
rived from textual material. These can differ considerably for a given
word, depending on the writing system and the unit of measurement
(see Table 2 for detailed examples). For example, the English word
‘limitation’ consists of two morphemes (limit-ation), but it takes 19
strokes to write it with a pen. In alphabetic writing systems, the length
in characters will be a close approximation to the length in phonemes,
but in Chinese writing it is less so (except for Pinyin). See Petrini et
al. (2023) for further discussions of the methodological issues with
measuring word lengths – in both written characters and durations in
speech.

4 Two Conceptualizations of the Law of
Abbreviation

In contrast to other laws, Zipf (1965) did not explicitly provide a for-
mula for the law of abbreviation, i.e. how to capture the relationship
between the “magnitude of words” and the “number of occurrences”
mathematically. In this context, there is a common confusion be-
tween two strands of research:
• Research on word length distributions, that is, how often certain

word lengths occur in a text (Figure 2 and Figure 3);
• research on the relationship between frequencies and respective

lengths for particular word types (Table 1 and Figure 1).
Importantly, in the former case, the frequencies are calculated for
word lengths – how often does a given length occur in a text? Here,
the token counts of word types of a given length are cumulated. In the
latter case, the frequencies are calculated for particular word types.

Note that in Figure 3 each dot corresponds to a given length and
the probability of this length given a cumulative word count. For ex-



4

ample, the token count for all word types of length one. In Figure 1,
on the other hand, each dot corresponds to the frequency and length
of exactly one word type. A priori these are two different conceptual-
izations of the relationship between lengths and frequencies of word
types.

Notably, Corral & Serra (2020) propose to link these two concep-
tualizations by assuming that there is an underlying bivariate joint
probability mass function g(l, f) representing the relationship be-
tween word lengths and word frequencies. The word frequency dis-
tribution g(f) and the word length distribution g(l) are then the uni-
variate marginals of g(l, f).

4.1 Word Length Distributions
There is a long list of publications on word length distributions. Since
the mid 20th century different researchers have proposed and fit-
ted a panoply of mathematical functions to the distributions of word
lengths in various languages and texts. This includes the Poisson
distribution, the lognormal distribution, the negative binomial dis-
tribution, the gamma distribution, etc. This constitutes a core area
of research in the field of traditional Quantitative Linguistics. For
an overview of this research see, for instance, Grzybek (2007) and
Popescu et al. (2013). As a matter of fact, the study of word lengths
is considerably older – reaching back to the mid 19th century (Grzy-
bek, 2007, p. 15) – than the first formulations of the law of abbrevi-
ation by Zipf in 1935. In Table 4, a historical overview is provided.
Studies on word length distributions are explicitly marked in gray.

4.2 The Frequency/Length Relationship for
Particular Word Types

In the following, this chapter focuses on research into the relation-
ship between frequencies and lengths of particular word types. This
is what Zipf (1965, p. 38) refers to in his conclusion on the law
of abbreviation: “In view of the evidence of the stream of speech
we may say that the length of a word tends to bear an inverse rela-
tionship [footnote: not necessarily proportionate, possibly some non-
linear mathematical function] to its relative frequency; [...]”. Note
that this refers to particular word types and the relationship between
their frequencies and lengths.

5 Statistical Models to Investigate the
Frequency/Length Relationship

For assessing the relationship between relative frequencies of word
types and their lengths there are, in general, two options: firstly, hard
or strong versions of the law, namely, defining and fitting mathemati-
cal equations with a given number of parameters, and secondly, soft
or weak versions of the law, that is, applying correlation metrics.

5.1 Model Fitting
Two major steps are necessary for model fitting in the context of
Zipfian and other quantitative laws: a) define a mathematical equa-
tion which allegedly fits the respective relationship to be investigated;
b) fit the model to the data – assessing goodness of fit. See Altmann
& Gerlach (2016) for an in-depth discussion of model fitting in the
context of linguistic laws in general.

Table 3 Estimations of λD values across different
languages and measurement units of length.
Language λ

phonemes
D λcharactersD λdurationsD

Catalan 0.49 0.53 23.8
English 0.5 0.6 20.6
Spanish 0.56 0.6 24.1

Source: Torre et al. (2019) and Hernández-Fernández
et al. (2019).

5.1.1 Optimal Coding
In the context of model fitting, some research proposes to use math-
ematical formulations rooted in the wider framework of information
theory (Hernández-Fernández et al., 2019; Torre et al., 2019). Ac-
cording to standard information theory (Cover & Thomas, 2006, p.
111) the optimal lengths l∗i of information encoding items (i) with
probabilities pi are given by

l∗i = − logD pi,

whereD is the size of an alphabet (or dictionary/vocabulary) of sym-
bols. In the case of written English, this could be the set of word types
in a given text – or other structural units (see also Section 6). Torre
et al. (2019, p. 13) propose to model deviations from optimality by
using a pre-factor which depends on the size of the alphabet, here
termed λD , which gives

li ∼ − 1

λD
logD pi,

where 0 < λD ≤ 1. Relative frequencies can be plugged in as esti-
mated probabilities p̂i. Rearranging the equation then gives

p̂i ∼ D−λDli .

Torre et al. (2019, p. 12) fit this equation to an English speech corpus,
and show that measuring lengths of words in phonemes vs. charac-
ters in writing yield very similar results, while durations in time yield
a different parameter-estimate (see Table 3). Applying the same
methodology, Hernández-Fernández et al. (2019, p. 9) provide the
estimates also for spoken Catalan and Spanish.

5.2 Correlation Metrics
As an alternative to – often cumbersome – model fitting, correlation
metrics are commonly used to assess the law of abbreviation. This
includes, in particular, the Pearson r, Spearman ρ, and Kendall τ
coefficients. All of them fall in the range [−1, 1], with minus one in-
dicating a perfect negative correlation, one a perfect positive correla-
tion, and zero a genuine lack of correlation. If the law of abbreviation
applies for probabilities and lengths of items then negative correlation
coefficients are expected.

In the following, simple definitions of these three metrics are
given – while there are several variants found in the literature.1

5.2.1 Pearson correlation
The Pearson correlation coefficient for a given sample of items and
their respective probabilities (pi) and lengths (li) is defined as (cf.
Ferrer-i-Cancho et al., 2022, p. 179):

1Most of the correlation metrics are implemented in common packages of statis-
tical software such as R (R Core Team, 2024). The match between formula and
implementation is normally given in the function’s documentation.
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r =

∑n
i=1(pi − p̄)(li − l̄)√∑n

i=1(pi − p̄)2
√∑n

i=1(li − l̄)2
,

where p̄ and l̄ are the mean probability and length across the sam-
ple. We have r = −1 if there is a perfectly linear and negative re-
lation, and r = 1 if there is a perfectly linear and positive relation
between probabilities and lengths. For Zipf’s law of abbreviation to
hold we expect r < 0.

5.2.2 Spearman Correlation
A non-parametric alternative is the Spearman rank correlation coef-
ficient (Spearman, 2010, originally published in 1904). The pi and
li values are here ranked (from lowest to highest by convention). In
other words, a function rank() maps values to ranks, i.e. rank(pi)
and rank(li). Importantly, the ranks need to be unique, i.e. ties in
values have to be broken. The rank coefficient is then defined as
(Hollander et al., 2014, p. 428)

ρ = 1− 6×
∑n

i=1 di
2

n(n2 − 1)
, [1]

where di is the difference in the ranks, i.e. di = rank(li)−
rank(pi), and n is the number of ranks (i.e. number of word types).
Imagine that for each word wi the rank in terms of length is exactly
equivalent to the rank in terms of probability. In this case, all the dis
are zero, and we have ρ = 1. In other words, the probabilities and
lengths entirely agree in terms of their rankings, such that there is a
perfect positive relationship between them. On the other hand, if the
ranks of probabilities are the exact inverse of the ranks of lengths,
then the ratio in Equation 1 will equal two, and hence ρ = −1. Note
that since this statistic is solely based on rankings, it is not necessarily
reflecting a linear relationship between the values. Notice that Equa-
tion 1 is the definition of Spearman rank correlation when there are
no ties in the data.

5.2.3 Kendall τ
Another non-parametric alternative is the Kendall rank correlation
coefficient (Kendall, 1938). It is conceptually similar to the Spearman
rank correlation, but works with so-called concordant and discordant
pairs of values, rather than overall rankings. A simple definition can
be given as (cf. Ferrer-i-Cancho et al., 2022, p. 176):

τ =
nc − nd(

n
2

) ,

where nc is the number of concordant pairs, and nd is the number of
discordant pairs. In a nutshell, we have a concordant pair if for pi >
pj we have li > lj and if for pi < pj we have li < lj , i.e. more
likely elements of the vocabulary are longer. In contrast, we have
a discordant pair if for pi > pj we get li < lj and if for pi < pj
we get li > lj , i.e. more likely elements are shorter. The difference
between the concordant and discordant pairs is normalised by the
overall number of pairs that can be chosen from the sample of n
items, i.e. “n over 2”. Intuitively, if the law of abbreviation holds,
we expect to find discordant pairs. Note that there are more complex
versions of Kendall τ which take into account ties in the data.

6 Beyond Written Words

This chapter has mostly considered orthographic words as the items
for which probabilities and lengths are calculated. However, already
in the original work by Zipf other structural features, e.g. syllables,
were investigated as well. In studies since then, various structural lev-
els (characters, inflectional markers, words etc.) have been checked
for the presence of the law. Likewise, diverse units of “magnitude”
have been considered (e.g. characters, strokes, phonemes, syllables,
durations, etc.). Table 4 gives a condensed overview of selected stud-
ies on the law of abbreviation since Zipf’s time.

7 Animal Communication

Current efforts to measure magnitudes beyond written words, e.g.
durations in spoken language (Torre et al., 2017, 2019; Petrini et
al., 2023), open up the possibility for inter-species comparisons. A
growing body of research investigates linguistic laws in animal com-
munication and other biological systems. For a general overview
see Semple et al. (2022). The law of brevity in particular has been
shown to emerge in the frequencies of call types and their durations
for various species. This includes the duration-frequency relationship
in Formosan macaques’ vocal communication (Semple et al., 2010),
male gibbon morning songs (Huang et al., 2020), and songs of lemurs
(Valente et al., 2021). For vocal communication in different whale
species, the results are mixed. Arnon et al. (2025) detect the law
of brevity in humpback whale songs, while Youngblood (2025) can
confirm it only in two out of five species investigated.

The law of brevity does not surface in calls of golden-backed
uakaris and common marmosets (Bezerra et al., 2011). The fail-
ure to detect a significant duration-frequency relationship might here
be related to small sample sizes (Ferrer-i Cancho & Hernández-
Fernández, 2013). Interestingly, in the case of vocal communication
in bats, the law surfaces for social calls, but not for distress vocaliza-
tions (Luo et al., 2013). In this case, the discrepancy does not seem
related to data sparsity.

In summary, the law of brevity is not a universal of animal com-
munication systems in general. On the other hand, it is also not unique
to human speech and writing. It is a statistical property emerging in a
subset of communication systems including human languages as well
as some animal communication systems.

8 Possible Explanations

Along the same lines as for the law of word frequencies, Zipf (1949)
interpreted the negative relationship between frequencies and lengths
of words in the light of the principle of least effort. As speakers utter
certain words more often, they reduce the overall effort by shorten-
ing those. Zipf’s ideas on relating his statistical laws to coding ef-
ficiency have quickly come under criticism. Miller (1957, p. 314)
illustrated that similar relationships hold for sequences of characters
generated by random typing models, and that, as a consequence, their
explanation does not have to invoke “least effort, least cost, maximal
information [...]”.

Note that standard information theory predicts the law of brevity
as a result of the principle of compression. Namely, optimal coding
requires minimization of the average code length – given a particular
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Table 4 Selection of studies on the law of abbreviation since Zipf’s original proposal. Studies are ordered by year of publication. Note:
Studies on the distributions of word lengths (see also the discussion in Section 5) are here marked in gray.
Study Structure Magnitude Unit Model/Method Modality Languages
Zipf (1965), first edition 1935 words syllables tabulation writing Chinese, Germ., Lat.
ibid. words phonemes tabulation writing English
Čebanow (1947)† words syllables Poisson distr. writing 12
Elderton (1949) words syllables geometric distr. writing English
Fucks (1955) words syllables gen. Poisson distr. writing 9
Herdan (1958) words phonemes lognormal distr. speech English
ibid. words characters lognormal distr. speech English
Zerzwadse et al. (1962) words syllables gen. Poisson distr. writing Georgian
Bartkowiakowa & Gleichgewicht (1964) words syllables gen. Poisson distr. writing Polish
Vranić & Matković (1965)⋄ words syllables gen. Poisson distr. writing Croato-Serbian
Guiter (1974) words phonemes logarithmic writing 8
Grotjahn (1982) words syllables neg. binomial distr. writing German
Hammerl (1990) words syllables log./power law writing Polish
Meyer (1997) words syllables hyper-Poisson distr. writing Inuktitut
Rottmann (1997) words syllables hyper-Poisson distr. writing Old Church Slav.
Sigurd et al. (2004) words characters gamma distr. writing English, Swedish
ibid. words phonemes gamma distr. writing English, Swedish
ibid. words syllables gamma distr. writing German
ibid. sentences words gamma distr. writing English
Pustet & Altmann (2005) morphemes phonemes Gegenbauer distr. writing Lakota
Strauss et al. (2007) words syllables power law writing 11
Piantadosi et al. (2011) words characters Spearman ρ writing 11
Popescu et al. (2013) words syllables various distr. writing 28
Popescu et al. (2014)∗ syllables phonemes Zipf-Alekseev distr. writing German
ibid. morphemes phonemes Zipf-Alekseev distr. writing German
ibid. words various Zipf-Alekseev distr. writing 43
ibid. compounds stems Zipf-Alekseev distr. writing German
ibid. rhythmic units syllables Zipf-Alekseev distr. writing German
ibid. verse words Zipf-Alekseev distr. writing German
ibid. sentences clauses Zipf-Alekseev distr. writing German
ibid. speech acts no. acts Zipf-Alekseev distr. speech German
Narisong et al. (2014) words syllables Poisson distr. writing Mongolian
ibid. stems syllables Poisson distr. writing Mongolian
Bentz & Ferrer-i Cancho (2016) words characters Kendall τ writing 986
Chen & Liu (2016) words characters various distr. speech Chinese
ibid. words phonemes various distr. speech Chinese
ibid. words syllables various distr. speech Chinese
ibid. words stroke various distr. writing Chinese
ibid. words component various distr. writing Chinese
ibid. words character various distr. writing Chinese
Torre et al. (2017) voice events duration power law speech 16
Hernández-Fernández et al. (2019) words characters exponential speech Catalan, Spanish
ibid. words phonemes exponential speech Catalan, Spanish
ibid. words durations exponential speech Catalan, Spanish
Torre et al. (2019) words characters exponential speech English
ibid. words phonemes exponential speech English
ibid. words durations exponential speech English
Corral & Serra (2020) words characters gamma distr. written English
Meylan & Griffiths (2021) words characters Spearman ρ writing 13
Guzmán Naranjo & Becker (2021) infl. markers phonemes hurdle Poisson writing 60
Wei et al. (2021) words characters Zipf-Alekseev distr. writing Zhuang
ibid. words syllables Zipf-Alekseev distr. writing Zhuang
Levshina (2022) words characters Spearman ρ writing 7
ibid. words phonemes Spearman ρ writing 4
Koshevoy et al. (2023) characters complexity linear regr. writing 27 writing systems
Petrini et al. (2023) words characters r, τ writing 22
ibid. words durations r, τ speech 46
ibid. words strokes r, τ writing Chinese, Japanese
Pimentel et al. (2023) words characters Spearman ρ writing 13

† Indo-European languages according to Čebanov, whose work is here referred to via Grzybek (2007, pp. 26).
⋄ This work is referred to via Grzybek (2007, pp. 58).
∗ This publication is a meta-analysis of data published in various studies for particular languages. See the references therein.
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coding scheme. Recently, it has been shown that – counter-intuitively
– random typing is also an optimal coding process (Ferrer-i-Cancho
et al., 2022). Namely, given a probability distribution over characters
and white spaces, random typing will create codes which are optimal
in terms of their length/frequency relationship. Thus, both random
typing and natural languages display properties of optimal coding.

However, it has been pointed out that random typing is not a psy-
chologically plausible model of human learning and usage of words –
regardless of its information-theoretic status (Howes, 1968; Manin,
2009; Ferrer-i-Cancho & Elvevåg, 2010; Piantadosi, 2014). Rather,
experiments have shown that the law of abbreviation arises in form-
meaning mappings of artificial languages when users are under pres-
sure for both brevity and accuracy (Kanwal et al., 2017).

While the law of abbreviation surfaces across diverse languages
and structural levels (see Table 4), it is not without exception in com-
municative systems more broadly. For instance, Miton & Morin
(2019) do not find a significant relationship for motif frequency and
motif complexity in European heraldry. They argue that in this par-
ticular symbol system – communicating identities via coats of arms
– iconicity stands in the way of abbreviation/simplification.

Likewise, as discussed above, the law does not hold without ex-
ception in animal communication systems. It is an interesting avenue
for future research to establish biological, ecological or cultural con-
ditions under which the law surfaces, and under which it does not.
This will ultimately shed light on the underlying forces explaining
the law of brevity.
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