
Acta Linguistica Petropolitana. 2021. Vol. 17.1. P. 458–477
DOI 10.30842/alp23065737171458477

© Jingting Ye, 2021

Form-frequency correspondence in adjectives: 
A cross-linguistic corpus approach

Jingting Ye
Fudan University (Shanghai, China); Max Planck Institute for Evolutionary 
Anthropology (Leipzig, Germany); jingting_ye@eva.mpg.de

Abstract. The adjective has always been a puzzle despite the long-standing dis-
cussion in the previous literature, e.g., [Chomsky 1970; Dixon 1982]. Cross-linguisti-
cally, a substantial variation can be observed regarding the syntactic behavior of adjec-
tives. Adjectives are more noun-like in some languages, while more verb-like in other 
languages [Wetzer 1992, 1996]. In some languages, adjectives are marked by a cop-
ula when used as predicates, while in other languages adjectives are used as predi-
cates without any further marking. Likewise, adjectives behave diff erently across lan-
guages when used as modifi ers.

The aim of this study is twofold. The fi rst aim is to explain the cross-linguistic 
coding pattern of adjectives with reference to the form-frequency correspondence hy-
pothesis [Zipf 1935; Haspelmath 2008; Haspelmath et al. 2014; Haspelmath 2021]. 
The second aim is to test the hypothesis, using cross-linguistic corpus data from the 
Universal Dependencies Corpora [Nivre et al. 2017] and the BCC Mandarin Corpus 
[Xun et al. 2016].

According to the form-frequency correspondence hypothesis, the more frequent 
forms are less likely to be marked with extra markers. Within the realm of adjec-
tives, the eff ect of the form-frequency correspondence hypothesis can be under-
stood as follows. Firstly, the relative frequency of the attributive use of adjectives 
correlates negatively with the probability of their co-occurrence with a relativizer; 
secondly, the relative frequency of the predicative use of adjectives correlates neg-
atively with the probability of their co-occurrence with a copula. These hypotheses 
are tested using the logistic regression model on the basis of an 84-language sam-
ple from the Universal Dependencies Corpora, which is a suitable database for the 
purposes of the present study because it has cross-linguistically consistent annota-
tion for parts of speech and their syntactic contexts. In addition, I have also tested 
the form-frequency correspondence hypothesis based on the data from the BCC 
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Mandarin Chinese Corpus based on the frequency of diff erent adjectives. These re-
sults have provided positive evidence for the form-frequency correspondence hy-
pothesis.

Keywords: adjective, universal dependencies, frequency, typology, relativizer, 
copula.
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Аннотация. Несмотря на то, что статус прилагательного обсуждается в ли-
тературе уже достаточно давно (см., например, [Chomsky 1970; Dixon 1982]), для 
исследователей эта область до сих пор остается проблемной. Прилагательные 
характеризуются значительной типологической вариативностью с точки зрения 
синтаксиса. Если в одних языках они обнаруживают преимущественно имен-
ные свойства, то в других они скорее ведут себя, как глаголы [Wetzer 1992, 1996]. 
Так, в языках первого типа прилагательные, выступающие в качестве предика-
тов, требуют глагола-связки, в то время как в языках второго типа они высту-
пают в этой позиции без какого-либо дополнительного маркирования. Анало-
гичным образом прилагательные, выступающие в качестве определений, ведут 
себя в разных языках по-разному.

В настоящем исследовании решаются две задачи. Первая из них заключается 
в том, чтобы объяснить формальные свойства прилагательных в разных языках 
с опорой на гипотезу о наличии корреляции между формой и частотностью [Zipf 
1935; Haspelmath 2008; Haspelmath et al. 2014; Haspelmath 2021]. Вторая задача 
заключается в том, чтобы протестировать эту гипотезу на материале различных 
языков, используя данные корпусов Universal Dependencies Corpora [Nivre et al. 
2017], а также BCC Mandarin Corpus [Xun et al. 2016].

Согласно гипотезе о наличии корреляции между формой и частотностью, 
более частотные формы с меньшей вероятностью присоединяют дополнитель-
ные показатели. В области прилагательных эта гипотеза может быть сформу-
лирована следующим образом. Во-первых, предполагается, что относительная 
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частотность атрибутивного употребления прилагательного находится в отри-
цательной корреляции с вероятностью маркирования этого прилагательного 
при помощи релятивизатора; во-вторых, предполагается, что относительная 
частотность предикативного употребления прилагательного находится в от-
рицательной корреляции с вероятностью употребления этого прилагательного 
с глаголом-связкой. Выдвинутые предположения проверяются методом логи-
стической регрессии на материале выборки из 84 языков, входящих в корпуса 
Universal Dependencies Corpora: эта база данных представляется подходящей 
для целей настоящего исследования, поскольку она содержит типологически 
последовательную аннотацию частеречной принадлежности единиц, а также 
синтактических контекстов, в которых они употребляются. Кроме того, я про-
тестировала рассматриваемую гипотезу на материале корпуса BCC Mandarin 
Chinese Corpus, опираясь на частотность прилагательных. Результаты иссле-
дования подтверждают гипотезу о наличии корреляции между формой и ча-
стотностью.

Ключевые слова: прилагательное, универсальные зависимости, частот-
ность, типология, релятивизатор, глагол-связка.

1. Introduction

The adjective has been recognized as a mixed category in the previ-
ous literature, e.g., [Chomsky 1970; Wetzer 1996], and there is a great 
cross-linguistic variation regarding the behavior of adjectives in the at-
tributive and predicative position. Chomsky [1970] argued that the adjec-
tive has a mixed feature of [+N] and [+V], which is also refl ected in the 
cross-linguistic coding pattern of adjectives. Wetzer [1992, 1996] iden-
tifi ed two types of adjectives: nouny and verby. In some languages, ad-
jectives pattern more like nouns in that they are used with a copula in the 
predicative position whereas in other languages, adjectives pattern more 
like verbs because they are used with a relativizer in the attributive posi-
tion. This phenomenon is illustrated by the examples from English and 
Mandarin Chinese, as shown in (1)–(2). In English, a copula is used with 
adjectives in the predicative position but there is no extra marker in the 
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attributive position. On the other hand, Mandarin Chinese has a relativ-
izer in the attributive position but does not use any marker in the predi-
cative position.

 English
(1) a. red fl ower

 b. The fl ower is red.

 Mandarin Chinese
(2) a. hóng   de    huā

red      උൾඅ   fl ower

‘red fl ower’

 b. Huā    hóng
fl ower   red

‘The fl ower is red’.

This paper attempts to explain this type of coding asymmetry us-
ing the form-frequency correspondence hypothesis (FFCH). According 
to FFCH, more frequent forms are more predictable and, therefore, they 
are less likely to be marked with an extra marker [Zipf 1935; Greenberg 
1966; Haspelmath 2008; Haspelmath et al. 2014]. More specifi cally, the 
claim of this article concerning the cross-linguistic coding pattern of ad-
jectives is generalized as follows:

 Cross-linguistically, a higher relative frequency of attributive 
use correlates with a lower probability of adjectives occurring 
with a relativizer in the attributive position. Similarly, a higher 
frequency of predicative use correlates with a lower probabil-
ity of adjectives occurring with a copula in the predicative po-
sition.

This hypothesis will be tested using frequency data based on a sam-
ple of 84 languages from the Universal Dependencies Corpora. In the rest 
of the article, I will fi rst introduce the form-frequency correspondence hy-
pothesis and address the data in Section 2. The results are discussed in Sec-
tion 3. Finally, I will draw some conclusions in Section 4.
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2. Theoretical background and data

2.1. The form-frequency correspondence hypothesis

The form-frequency correspondence hypothesis (FFCH) was fi rst in-
troduced in Zipf’s seminal work [Zipf 1935]. In this book, he used statis-
tical evidence to persuasively show that languages demonstrate a negative 
correlation between the length of the words and their relative frequency. 
In particular, Zipf claimed that words with higher relative frequency tend 
to have shorter forms. This insight has proven to be true in many subse-
quent studies. For instance, the Leipzig Corpora Collection [Quasthoff  
et al. 2014; Leipzig Corpora Collection 2018] provides copious evidence 
from more than 100 languages to support Zipf’s law.

Zipf’s law has been extended to grammatical markers and been used 
to explain the cross-linguistic coding patterns in many previous typological 
studies. For example, Greenberg [1966] pointed out that the unmarked fea-
tures that are coded with shorter forms (or at least with forms of the same 
length) are more frequent than the corresponding marked features. More 
recently, Hawkins [2004] also suggested that frequency factor can be used 
as an important tool to predict the cross-linguistic variation of the complexity 
of forms. Haspelmath showed that frequency can be used to explain a num-
ber of cross-linguistic phenomena concerning coding asymmetries [Haspel-
math 2008; Haspelmath et al. 2014; Haspelmath 2021]. I will follow the 
form-frequency correspondence hypothesis as generalized by Haspelmath:

 “When two grammatical construction types that diff er minimally 
(i.e. that form a semantic opposition) occur with signifi cantly dif-
ferent frequencies, the less frequent construction tends to be overtly 
coded (or coded with more segments), while the more frequent con-
struction tends to be zero-coded (or coded with fewer segments), if 
the coding is asymmetric” [Haspelmath 2021: 2].

With respect to the coding patterns of adjectives, the attributive and 
predicative uses are considered to be a minimal pair. By comparing this 
minimal pair cross-linguistically, four possible coding patterns can be 



Jingting Ye 463

identifi ed, as shown in Table 1. These coding patterns are also illustrated 
in examples (5)–(8).

Table 1. Four coding patterns in the attributive and predicative use of adjectives

Coding Types Attributive use Predicative use Example Language

Zero coding unmarked unmarked Koyra Chiini

Equipollent coding marked marked Japanese uninfl ected 
adjectives

Attributive coding marked unmarked Lango

Predicative coding unmarked marked English, Jarawara

 Koyra Chiini (Songhay, Africa)
(3) a. ni    beer

2ඌ඀   big

‘You were big’. [Heath 1999: 73]

 b. har   beer   di
man   big     ൽൾൿ

‘the big man’ [Ibid.: 73]

 Japanese (Japonic, Eurasia)
(4) a. rippa       na    setubi

impressive   උൾඅ   facilities

‘impressive facilities’ [Backhouse 2004: 59]

 b.  setubi    rippa       da
facilities   impressive   ർඈඉ

‘Facilities are impressive’. [Ibid.: 57]

 Lango (Nilotic, Africa)
(5) a. rwò t   à      rà c

king   උൾඅ   bad

‘a bad king’ [Noonan 1992: 104]

 b.  rwò t   rà c
 king   bad

‘The king is bad’. [Ibid.: 106]
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 Jarawara (Arawan, South America)
(6) a. jifari    tati

banana   unripe

‘an unripe banana’ [Dixon 2004: 339]

 b. jifari    tati     amake
banana   unripe   ർඈඉ

‘The banana is unripe’. [Ibid.]

From the examples quoted above, it is clear that the latter two of these 
four coding patterns are asymmetric. I argue therefore that they might be 
explained by their relative frequency. In other words, the attributive cod-
ing pattern (i.e. the occurrence of relativizers with adjectives) correlates 
negatively with the relative frequency of the attributive use, and the pred-
icative coding pattern (i.e. the occurrence of copulas with adjectives) cor-
relates negatively with the relative frequency of the predicative use. This 
hypothesis will be tested using the frequency data from the Universal De-
pendencies Corpora and the Mandarin Chinese Corpus.

2.2. The Universal Dependencies Corpora

The Universal Dependencies (UD) is a cross-linguistic project that 
uses a consistent annotation of grammar. The current version of UD con-
sists of 150 treebanks in 90 languages [Nivre et al. 2017; Croft et al. 2017]. 
In the last decade, some typological studies have attempted to explain the 
cross-linguistic pattern of the word order employing the data from UD 
[Liu 2010; Naranjo, Becker 2018; Levshina 2019]. As they have shown, 
UD proves to be a valuable source for cross-linguistic studies.

UD is a suitable database to test the hypotheses discussed above, pri-
marily because a part of speech and a function is attributed to every word. 
In the corpora, various labels are used to tag the diff erent functions and 
parts of speech; the labels that are relevant for the present discussion are 
presented in Table 2 (p. 465).

For adjectives in each language, I have included all the occur-
rences of amod and nmod as the frequency of the attributive use, all 
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the occurrences of root and xcomp as the frequency of the predicative 
use, and all the occurrences of nsubj, obj, iobj, and obl as the frequency 
of the referential use. In this way, I was able to collect the frequency 
data for adjectives in attributive, predicative, and referential use. Since 
in some languages the frequency of adjectives is too low, I have ex-
cluded six languages. 1 The fi nal sample consists of 84 languages from 
16 language families, and the areal distribution of the sample is pre-
sented in Fig. 1, which shows that the sample covers four macro-areas: 

 1 The languages that I excluded are Skolt Sami, Komi Permyak, Assyrian, Wolof, 
Coptic, and Warlpiri.

Table 2. The labels in the UD corpora

Function Labels Defi nition in UD

Attribution
amod

An adjectival modifi er of a noun (or pronoun) is any 
adjectival phrase that serves to modify the meaning of the 
noun (or pronoun).

nmod The nmod relation is used for nominal modifi ers.

Predication

root
The root of a sentence is the predicate of the main clause. 
This may be a verb, a predicate adjective, or a nominal 
in a copular construction.

xcomp
An open clausal complement (xcomp) of a verb 
or an adjective is a predicative or clausal complement 
without its own subject.

Reference

nsubj A nominal subject (nsubj) is a nominal which is the syntactic 
subject and the proto-agent of a clause.

obj The object of a verb is the second most core argument 
of a verb after the subject.

iobj
The indirect object of a verb is any nominal phrase that is 
a core argument of the verb but is not its subject or (direct) 
object.

obl

The obl relation is used for a nominal (noun, pronoun, 
noun phrase) functioning as a non-core (oblique) argument 
or adjunct. This means that it functionally corresponds 
to an adverbial attaching to a verb, adjective or other adverb.
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Eurasia, Africa, Papunesia, and South America. It is also shown that the 
sample is not a balanced one. There are clearly more languages in Eur-
asia than in other areas.

Fig. 1. The areal distribution of the sample

3. Results

In this section, I will present the main fi ndings of my study. Firstly, 
the relative frequencies of adjectives in the attributive, predicative, and 
referential use are presented in Fig. 2. As it shows, the relative frequency 
of the attributive use is always the highest in comparison with the relative 
frequency of the referential and predicative use. In the previous literature, 
it has always been taken for granted that the primary function of adjectives 
is modifi cation (or attribution) [Bhat 1994; Baker 2003; Lehmann 2013]. 
However, until now, this claim has never been supported with evidence 
from the corpus. The data in Fig. 2 demonstrates that the most frequent 
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function of adjectives is indeed attribution. This result is not surprising 
but is still worth testing.

Fig. 2. The relative frequency of various pragmatic functions

The next step is to test whether frequencies correlate with coding pat-
terns. For this purpose, I have manually collected data based on grammat-
ical descriptions of all 84 languages from my sample regarding whether 
a copula or a relativizer is used with adjectives. In total, there are 73 lan-
guages that feature a copula in the predicative position, and four languages 
that use a relativizer with adjectives in the attributive position.

Since the relative frequency is a continuous variable and the occur-
rence of copula or relativizer is a binary variable, the logistic regression 
model is suitable for testing whether there is a correlation between these 
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two variables. I have calculated the correlation between the relative fre-
quency and the occurrence of copula or relativizer using the Fitting Gen-
eralized Linear Models (i.e. the “glm”) in R [R Core Team 2013]. The re-
sults are shown in Fig. 3 and 4. These results support the FFCH.

Fig. 3 shows that when the relative frequency of the predicative use 
increases, the probability of an adjective occurring with a copula de-
creases. The actual occurrences of copulas across languages are repre-
sented by black dots distributed along either ‘1’ or ‘0’, each dot represent-
ing a language. In order to identify whether there is a coeffi  cient between 
the relative frequency and the probability of adjectives occurring with 
a copula, I have calculated the coeffi  cient using the Fitting Generalized 
Linear Models in R. The result presented below in Fig. 3 shows that the 
estimated coeffi  cient between the relative frequency and the probability 
of adjectives occurring with a copula is –7.385, and the p-value is signif-
icant (i.e. below 0.05).

Fig. 3. The correlation between the predicative frequency and the copulas

The Coeffi  cient of the predicative frequency and the occurrence of a copula

  Estimate Std. Error z value Pr (>|z|)

 (Intercept) 2.115 0.610 3.467 0.000527 ***

 predication −7.385 3.716 −1.987 0.046874 *

 reference 15.014 14.777 1.016  0.309630
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The correlation between the relative frequency of the attributive use 
and the probability of using a relativizer with adjectives is shown in Fig. 4. 
The general trend is that the probability of using a relativizer decreases 
when the relative frequency of the attributive use increases. The coeffi  -
cient between these two variables is –10.414, and the p-value is 0.0219, 
which is also signifi cant. However, it is noticeable that the p-value of the 
intercept is 0.0952, which is slightly higher than the general threshold 
of 0.05. This may lie in the fact that languages in UD are not balanced, and 
only a small number of languages use relativizers with adjectives. How-
ever, it is extremely hard to acquire relevant frequency information from 
other sources of cross-linguistic corpora. In addition, the eff ect of fre-
quency on languages may sometimes be very hard to detect. For this rea-
son, though the p-value of intercept is less signifi cant, the data still sug-
gests that there is a weak correlation between these two variables.

Fig. 4. The correlation between the attributive frequency and the relativizers

The Coeffi  cient of the attributive frequency and the occurrence of a relativiser

  Estimate Std. Error z value Pr (>|z|)

 (Intercept) 4.836 2.898 1.669 0.0952 .

 attribution −10.414 4.543 −2.292 0.0219 *

 reference −43.384 35.609 −1.218 0.2231
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In addition, I have also delved into the corpus data of Mandarin Chi-
nese regarding various adjectives. In Mandarin Chinese, the occurrence 
of the relativizer de is optional, and various adjectives diff er in their 
probability of occurring with it. Dixon [ 1982] has proposed seven typ-
ical semantic types that are very often coded as adjectives in various 
languages. Based on these semantic types, I have selected 28 adjectives 
from Mandarin Chinese and extracted the relative frequency informa-
tion from the BCC corpus 2 [BCC; Xun et al. 2016]. The frequency in-
formation is presented in Table 3 (next page), where “adj N” represents 
the token frequency of adjectives that occur without a relativizer; “adj 
de N” represents the token frequency of adjectives that occur with a rel-
ativizer; “adj N rel.freq” represents the relative frequency (i.e. the pro-
portion) of adjectives that occur without a relativizer; “adj de N rel.freq” 
represents the relative frequency (i.e. the proportion) of adjectives that 
occur with a relativizer; “attr.token” represents the token frequency 
of the attributive use; “pred.token” represents the token frequency of the 
predicative use; “attr.rel.freq” represents the relative frequency (i.e. the 
proportion) of the attributive use; and “pred.rel.freq” represents the rel-
ative frequency (i.e. the proportion) of the predicative use.

Based on the relative frequency of adjectives that occur with or with-
out the relativizer de and the relative frequency of adjectives that occur 
in attributive and predicative positions, I have calculated the correla-
tion between the relative frequency of the attributive use and the rela-
tive frequency of the forms that omit the relativizer de in the attributive 
position. I have used three types of correlation tests that might help us 
to evaluate the correlation between the two continuous variables: the 
Pearson’s product-moment correlation; the Kendall’s rank correlation tau; 

 2 The BCC corpora were created by the Beijing Language and Culture University 
and represent a balanced collection of annotated corpora containing around 15 billion 
Chinese characters. It covers newspapers and journals (about 2 billion Chinese char-
acters), literature (about 3 billion Chinese characters), scientifi c books (about 3 billion 
Chinese characters), non-fi ction books (about 1 billion characters), blog and weibo 
entries (about 3 billion Chinese characters), as well as classical Chinese (about 2 bil-
lion Chinese characters).
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and the Spearman’s rank correlation rho. These three types of correlation 
tests lead to a result that ranges from 0 to 1 to indicate the correlation, 
and a greater number suggests a stronger correlation. Based on the data 
presented in Table 4, all the three correlation tests show strong correla-
tion between the two variables. In particular, the Pearson’s product-mo-
ment correlation is 0.8092 (p-value=1.863e-07); the Kendall’s rank cor-
relation tau is 0.6667 (p-value = 5.82e-08); and the Spearman’s rank 
correlation rho is 0.7756 (p-value =3.376e-06). The result is also pre-
sented in Fig. 5. As shown in Fig. 5, the higher the frequency of an ad-
jective used in the attributive position, the more likely it is to occur with-
out the relativizer de.

Fig. 5. The correlation based on the corpus data from Mandarin Chinese

To sum it up, although the cross-linguistic data provides but the weak 
evidence for the correlation between the relative frequency of the attrib-
utive use and the occurrence of a relativizer, the result based on the data 
from Mandarin Chinese serves as strong evidence for the correlation be-
tween these two variables.
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4. Conclusion

In this paper, I have provided evidence for the form-frequency cor-
respondence hypothesis using the data from the Universal Dependencies 
Corpora and the BCC Mandarin Chinese Corpus. In particular, I argue 
that the probability of using a copula with adjectives in the predicative 
position correlates negatively with the relative frequency of their predi-
cative use; likewise, the probability of using a relativizer with adjectives 
in the attributive position correlates negatively with the relative frequency 
of their attributive use. In order to test these claims, I have studied the 
data of 84 languages from the Universal Dependencies Corpora in rela-
tion to the relative frequency of adjectives in the attributive, predicative, 
and referential use. In addition, I have also checked whether a relativizer 
or a copula is used with the adjectives in these 84 languages, or whether 
it is missing.

The data of these 84 languages has been tested using the logistic re-
gression model, which is suitable for calculating the correlation between 
a continuous variable and a binary variable. The results have proven 
my theory: indeed, the relative frequency of the predicative use of ad-
jectives correlates negatively with the probability of adjectives occur-
ring with a copula; and the relative frequency of the attributive use cor-
relates negatively with the probability of using a relativizer. The former 
correlation is relatively signifi cant, while the latter is less signifi cant. For 
this reason, I have also included the corpus data from Mandarin Chi-
nese. This analysis has shown that there is indeed a strong correlation 
between the relative frequency of the attributive use and the probability 
of using a relativizer. The results of this study can be taken as evidence 
supporting the FFCH.

There are still some unsolved problems. This paper has provided ev-
idence for the correlation between frequency and form. However, cor-
relation does not imply a causal relation. Ultimately, it would be ideal 
to prove a causal relation between frequency and form in future research.
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Abbreviations

2 —  2nd person; ർඈඉ —  copula; ൽൾൿ —  defi nite; FFCH —  form-frequency cor-
respondence hypothesis; උൾඅ —  relativiser; ඌ඀ —  singular; UD —  universal depen-
dencies.
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