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Abstract* 

We introduce different ways of measuring relative stabilities of linguistic typological features, or 

‘stability metrics’, and we test their performance by applying them to simulated datasets having 

preset stabilities. The best metric is then applied to the data of Haspelmath et al. (2005). The 

numerical results concur with many categorical statements in the typological literature. The results 

also support the assumption that features have approximately the same relative  rates of change in 

different languages. Tendencies for features to diffuse, however, vary among areas. A method is 

also described for converting our best relative measure of stability into an absolute one. 
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“…we are far from being able to reduce the different 

stabilities and viabilities of various linguistic elements 

to precise numbers…”                 (Nichols 2003: 283) 

0. Introduction 

 

To know whether one particular typological feature tends to be more stable in languages than some 

other feature has long been a desideratum for language typologists. In informal discussions as well 

as in the literature one frequently comes across statements about how certain features tend to 

change faster than other features. One also hears claims that some features are more prone to 

change in some language families or areas than in others, an idea which, if true, would mean that 

there are no universal tendencies for typological features to have specific rates of change. The 

outcome of this paper is primarily to present a method for measuring rates of change in typological  

features—a stability metric—and secondarily to apply it to produce actual empirical statements 

concerning variability in rates of change. These statements, in effect, will reduce stabilities of 

various linguistic elements to precise numbers, as called for in the above quotation from Nichols 

(2003). Towards the primary goal we actually present not only one but three different stability 

metrics, of which one will turn out to be superior to the two others. The demonstration of a method 

to evaluate the performances of the different metrics is a central contribution of the paper. This 

method involves simulating linguistic data similar to the empirical data to which stability metrics 

are to be applied, and then testing whether the rates of change suggested by the metric conform to 

rates of change predefined in the simulations. If the metric correctly picks up the known rates of 

change in simulated data it should also be able to pick up rates of change hidden in empirical data. 

Thus, our procedure in cracking the long-standing problem of determining relative rates of change 

for typological features has three steps, and we believe that any methodologically well-grounded 
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attempt to approach this problem should also contain those steps: first a metric is devised (or 

perhaps more than one possible metric), then it is tested on simulated data, and finally the metric is 

applied to real data. Each step has its particular challenges and potentially holds room for 

successive improvements, should other scholars join us in the research program laid out here. As 

regards the first step we are going to suggest different metrics, one of which will turn out to work 

very well, but the possibility is not excluded that other, even more efficient metrics could be found. 

The second step involves simulations based on a model of language evolution. The model which we 

are using in this paper is a fairly simple one. The third step where we apply our preferred metric to 

empirical data crucially hinges upon the data available. The amount of data available is bound to 

increase in the future and our empirical findings are therefore expected to be refined accordingly. 

Thus, while all of our results (the metric, the model for testing it, and the empirical findings) may  

be refined in future work, we expect that the three-step procedure as such—constructing, testing, 

and applying a given stability metric—will survive the teeth of time. 

 The paper contains eight sections. In §1 we summarize the major literature on rates of 

change in typological features. In §2 we define stability, describe the empirical dataset provided by 

The World Atlas of Language Structures (Haspelmath et al. 2005, henceforth WALS), and  

introduce three different stability metrics (Metrics A − C). In §3 we introduce the model used for 

simulating languages and linguistic features, and describe the simulations made. In §4 we test the 

performance of Metrics A − C. In §5 we use the best of the three metrics to show that stability is 

indeed an intrinsic property of features, and we compare the stability of features to their tendency to 

diffuse. In §6 we apply the best metric to all the WALS features and discuss possible explanations 

for the results. In §7 we explore the possibility of absolute rather than relative measures of stability. 

Finally, in §8 we present some brief concluding remarks and indicate directions for future research. 
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1. What (we think) we know about variation in the stabilities of typological features 

 

It has long been suspected that some features of language are more prone to change than others. 

During the 20th century linguists have gone from merely expressing this suspicion to making actual 

claims in more-or-less impressionistic ways, and only quite recently have attempts been made to 

actually quantify claims of stability. 

 As a worthy representative of the earliest phase in this development we might cite 

Sapir, who ventured the following well-known statement in his book Language: 

 

The general drift of language has its depths. At the surface the current is relatively 

fast. In certain features dialects drift apart rapidly. By that very fact these features 

betray themselves as less fundamental to the genius of the language than the more 

slowly modifiable features in which the dialects keep together long after they have 

grown to be mutually alien forms of speech. (Sapir 1970 [1921]: 172) 

 

Today we would probably identify the ‘genius’ of a language with certain features whose presence 

are predictive of other features by statistical universals, a good example being the branching 

direction of word order features. Under such an interpretation, in order to test Sapir’s hypothesis, 

one would need to measure the stabilities of various linguistic features and to show that the more 

stable ones also predict the presence of other features. In this paper we are mainly interested in the 

necessary first task of measuring stabilities. We also embark on the harder second task of explaining 

the findings, showing in §6 below that the sort of explanation suggested by Sapir may be justified to 

an extent. 
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Despite an early interest in the connections between synchrony and diachrony (e.g., 

Jakobson 1971 [1931]) typology has traditionally been largely synchronically oriented. Greenberg 

(1978) represents an important step towards more focus on diachronic explanations for typological 

distribution patterns. This paper also introduced the notion of ‘stability’: 

 

If a particular phenomenon can arise very frequently and is highly stable once it 

occurs, it should be universal or near universal (…). If it tends to come into existence 

often and in  various ways, but its stability is low, it should be found fairly often but 

distributed relatively evenly among genetic linguistic stocks (…). If a particular 

property rarely arises but is highly stable when it occurs, it should be fairly frequent 

on a global basis but be largely confined to a few linguistic stocks (…). If it occurs 

only rarely and is unstable when it occurs, it should be highly infrequent or non-

existent and sporadic in its geographical and genetic distribution (…) (Greenberg 

1978: 76) 

 

As this quotation reveals, Greenberg realizes that the key to measuring stabilities lies in the 

comparison of frequencies between genealogical units as opposed to within them. This insight is 

carried over to later approaches, including our own.  

A somewhat indirect approach to the notion of stability is containing in Hawkins 

(1983), who noted that some strings of constituents are more mobile than others (cf. Greenberg 

1995: 151, Croft 1996: 206). Thus, the position of demonstratives, numerals and adjectives with 

respect to the noun is less stable than genitive-noun and relative clause-noun orders (Hawkins 1983: 

93). 
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 Nichols (1992) is the first attempt to make a large-scale empirical investigation of the 

stability of various features and to integrate this with explorations of prehistory. The ambition 

driving this research is to increase the time-depth accessible to historical linguistic inferences by 

looking at the world-wide distribution of particularly stable linguistic typological features. Shortly 

after the publication of this monograph, Nichols (1995) presented a refined procedure for measuring 

stabilities. We cannot do full justice to the entire procedure here since it is rather involved and not 

described in all details, but we shall outline the main aspects such that Nichols’ and our approaches 

can be compared. 

For her sample Nichols (1995) uses some genetic groups (families of roughly 4-6000 

years of age) and either picks a language from each major branch or picks just two languages, 

where each belongs to a major branch. As a sort of control group she also samples languages from 

areas known to exhibit a lot of language contact (linguistic areas). The procedure is complicated by 

the fact that similarities among language must be counted in different ways given that some features 

have discrete numerical values, some are calculated numbers (e.g., the proportion of 

morphosyntactic marking that is dependent-marking), some are ‘presence-absence’, and some are 

qualitative categories (e.g., different types of alignment). There are accordingly five different ways 

of counting differences among languages. Since WALS does not contain features with calculated 

values, an application of Nichols’ metric to the WALS data can be simplified. Nichols finds that for 

features to be comparable they should have the same number of values. So she breaks down 

features into either 2 or 4 values. Of her 10 4-value features 5 have a value ‘other’. 

 The Metric is composed of different submetrics. We exclude two of them. One of 

these applies to calculated values rather than discrete ones, and is thus not relevant for the dataset 

that we are operating with. The other is restricted to binary features and is derived from one of the 

others. The remaining three submetrics work as follows.  
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(1) Count how many different values of a feature is represented among the languages 

of genetic units and do the same for areal groupings. For each feature, compare the averages. 

 (2) Count for each feature how many of the pairs of related languages exhibit the same 

value for both languages. This is divided by the number of pairs in which the feature is attested.  

 (3) Count for the genetic groups and the areal groups what percent of the languages 

share the feature value that is the best represented within each group. 

 For each count, if the score (for a given feature in a given group or pair) is more than 

one-half standard deviation above the mean (of all the genetic groupings or all the areal groupings), 

it is judged appreciable. If it is one full standard deviation more above the mean it is judged to be 

especially significant. 

 Conclusions are drawn concerning whether a feature is areal or genetic only if a 

feature has proven “clearly areal” or “clearly genetic” on a least two of the five types of count. In 

some cases a feature can be both genetically and areally consistent. 

 Nichols does not present a full data matrix and only gives examples of the results of 

the various counts so it is impossible to replicate her procedure. But aspects of the general 

procedure can be extracted and used in shaping similar approaches. One aspect which recurs in two 

of our proposed metrics is that the distribution of feature values within groups of related languages 

is compared to the distribution within a group of unrelated languages. But for our sample of 

unrelated languages we do not require that they should pertain to a linguistic area. Clearly, language 

contact does not just occur within linguistic areas. One can perhaps expect to find somewhat more 

diffusion within such areas than within some other regions, but this would consistently increase the 

amount of sharing among the set of  unrelated languages as opposed to the set of related ones. So 

absolute measures of stability may differ when the control group consists of languages that pertain 

to linguistic areas rather than languages that do not, but the relative relationships among stabilities 
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will not change. Another aspect of the procedure which recurs in two of our metrics is that stability 

is identified with the percentage of occurrence of the most widespread value of a feature. The 

differences between Nichols’ procedure and ours, however, are greater than the similarities. The 

most important difference, perhaps, lies in the overall strategies: where we aim to find the best 

among different metrics and then apply that to empirical data, Nichols combines different metrics 

and assumes that if two or more have similar results, then that result is to be trusted. We briefly 

return to some comparisons with Nichols’ procedure when we introduce our own metrics. 

 Other scholars who have proposed procedure for measuring stabilities are Östen Dahl 

and Elena Maslova. Dahl (2004) takes a diachronic approach. His method involves counting the 

changes in a given feature that have occurred during the history of a group of related languages 

since their divergence from a common ancestor. This requires too much detailed knowledge about 

the histories and internal classifications of individual families to be applicable in the majority of 

cases. Maslova and Nikitina (n.d.), who refer to Maslova (2004) for more detail, present a method 

of estimating divergence rates which is based on a count of differences among relatively closely 

related languages for a given typological feature. This appears to be similar to Nichols’ submetric 

(2), except that the inverse result is obtained, i.e. divergence rates rather than stability rates. While 

Nichols, and, to some extent Dahl and Maslova, have laid out transparent and general procedures 

for quantifying stabilities, others have ventured claims as to what is and what is not stable in 

languages without being precise about how they arrived at their observations. The lists below 

reproduce selected statements concerning stabilities or instabilities in the literature. In §6 we present 

results of tests of those of the statements for which WALS provides relevant data. It will emerge 

that most statements are in fact supported by our findings, while a few need to be revised. 

 

Relatively stable features 
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• Head-dependent marking in S and in NP+S is stable (Nichols 1995: 343); specifically with 

regard to consistent head marking Nichols (2003: 307) judges this to possibly have a high 

probability for inheritance  

• Type and place of adposition appear to be stable (Nichols 1995: 343) 

• Presence and placement of agreement with first argument appear to be stable (Nichols 1995: 

343) 

• Dominant alignment is stable (Nichols 1995: 343) 

• Genders are stable (Nichols 1995: 343) (in Nichols 2003: 303 this is qualified: when 

neighboring languages do not have gender the probability of inheritance is not high) 

• Singular/plural opposition (vs. neutralization thereof) in noun inflection is stable (Nichols 

1995: 343). 

• Agent-removing inflection (or very regular derivation) on verbs (passive, etc.) is stable 

(Nichols 1995: 343) 

• Tones are stable but also areal (Nichols 1995: 343; 2003: 307) 

• The position of demonstratives, numerals and adjectives with respect to the noun is less 

stable than genitive-noun and relative clause-noun orders (Hawkins 1983: 93; cf. Croft 

2003: 235) 

• Front unrounded vowels are stable (Greenberg 1978: 76, Croft 1996: 206-7) 

• Adpositions are stable (Croft 1996: 206-7) 

• SVO is possibly stable (Nichols 2003: 286, 305; Croft 1996: 206-7) 

• SOV is possibly stable (Croft 1996: 206-7) 

• Vowel harmony is stable (Greenberg 1978: 76, Croft 1996: 206-7) 

• Verb-initial word order is stable (Croft 1996: 206-7)  
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• Agglutinating suffixal morphology is stable in northern Eurasia (Nichols 2003: 286) 

• Simple syllable structure in stable in northern Eurasia (Nichols 2003: 286) 

• Vowel harmony is stable in northern Eurasia (Nichols 2003: 286) 

• Cases are stable (Nichols 2003: 286, 307) 

• Head-final word order is stable in northern Eurasia (Nichols 2003: 286) 

• Accusative alignment is stable (Nichols 2003: 286) 

• Inclusive/exclusive oppositions are stable (Nichols 1995: 343; 2003: 303-4) 

• Small systems of elements glued together by phonosymbolic or paronomastic resonances are 

stable (Nichols 2003: 286) 

• Absence of a number opposition in pronoun stems have a high probability for inheritance 

(Nichols 2003: 307) 

 

Relatively unstable features 

 

• Adjective-noun is less stable than numeral-noun (Hawkins 1983) 

• Nasal vowels are unstable (Greenberg 1978: 76, 1995: 151, Croft 1996: 206-7; 2003: 235) 

• Definite articles are unstable (Croft 1996: 206-7) 

• Velar implosives are unstable (Greenberg 1978: 76, 1995: 152, Croft 1996: 206-7) 

• Possessive classifiers are unstable (Croft 1996: 206-7) 

• OSV and OVS are unstable (Croft 1996: 206-7) 

• VSO and VOS are not as stable as SVO (Nichols 2003: 286) 

• Word order is areal (Nichols 1995: 343) (but Nichols 2003: 304-5 adds the qualification that 

different orders have different degrees of stability) 

• Ergativity has a low probability of inheritance (Nichols 2003: 295) 
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• Numeral classifiers have a low probability of inheritance (Nichols 2003: 299) (this is a 

revised view of Nichols 1995: 343 where numeral classifiers were deemed stable but also 

areal) 

• Agent-adding inflection (or very regular derivation) on verbs (causative) is areal (Nichols 

1995: 343) 

 

2. Stability and data 

 

In this section we introduce the three basic elements of our approach to measuring stabilities 

empirically: first we define the notion of stability; then we characterize the data used; and finally we 

describe the different methods of measuring stabilities whose performances we will subsequently 

test.   

 We define stability in the following way. For a given feature i, its stability is denoted 

s(i) and is defined as the probability that a given language remains unchanged with respect to the 

feature during 1000 years, that is, the feature undergoes neither internal change nor diffusion during 

the interval. The time interval is arbitrary; given that some interval must be specified, we choose 

1000 years for ease of comparison with the retention rate of glottochronology, which has been 

defined relative to 1000 years since the early work of Lees (1953). Since s(i) is a probability and not 

a certainty, even the most stable features may change occasionally.  

 The definition of s(i) allows an explicit formulation of the null hypothesis that there is 

no such thing as stability, in other words, that changes in features depend upon the historical 

circumstances of particular languages and not upon any properties of the features themselves. Under 

the null hypothesis, s(i) is the same for all i. It follows that any apparent differences among features 

in stability are just random fluctuations. Consequently, stabilities estimated for a set of features in a 
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group of languages should be uncorrelated with stabilities for the same features in a different group 

of languages. This implication is tested empirically and rejected in Section 5 below. 

 As regards the data set that we make use of, the following properties of the WALS 

data are important for inferring stabilities. WALS contains 138 maps showing the distribution of 

different phonological, lexical, and grammatical features for a sample of languages that varies in 

size among maps from roughly 100 to 1200 languages. The present study draws on 134 of the 138 

features, excluding features that involve redundant data.  Each feature has anywhere from two to 

nine discrete values.  The total number of languages from which data are drawn in WALS is 2560. 

The present study excludes pidgins, creoles, and sign languages because they are not classified 

phylogenetically, leaving 2488 languages.  

 In comparison, Gordon (ed.) 2005, henceforth Ethnologue, lists 6660 languages, not 

counting artificial and sign languages, pidgins, and creoles. The WALS database is seriously 

incomplete despite its large size. We therefore explicitly study the effect of incomplete sampling in 

our simulations. Another potential problem is ambiguity in the distinction between languages and 

dialects. The structure of the WALS database reduces the effect of this ambiguity, however. In most 

cases where WALS includes what could be considered more than one dialect of the same language, 

few features are attested for more than one of the dialects. Oversampling is thus much less prevalent 

in the data than undersampling. 

 The classification used in WALS, which we also adopt here, represents an attempt to 

follow the views taken by the majority of specialists and results in 205 families and isolates (a more 

conservative estimate than Ethnologue, which lists only 140 families and isolates). At a less 

inclusive level, the languages in WALS are classified in 458 genera, defined by Dryer (1992, 

2005a) as the most inclusive groups descended from a common ancestral language spoken within 

the last 3500 to 4000 years. Since any measure of stability is expected to work best when the time 
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depths of the genealogical units compared are similar, we use the classification into genera. 

Although it is not known exactly how much variation there is, these genera obviously take us closer 

to the desired input of equally old genealogical units than families do.  

 We now describe the three different metrics that will be tested.  The metrics are 

intended for relative stability and are designed to reproduce the rank order of the s(i) across 

features. They will be designated Metrics A – C. Metric B is a simplified version of Metric A. 

Metric A has earlier been described in outline in Wichmann and Saunders (2007) and, in more 

detail in Wichmann and Kamholz (forthcoming). For this reason, and also because this metric turns 

out to perform less well than Metric C, we only devote limited space to its description. 

 

2.1. Metric A 

A starting assumption for this metric is that the feature value which is most favored in a given 

genealogical group is the one that should be reconstructed for the proto-language of the group and 

that languages exhibiting other values will have undergone changes. There would obviously be 

counterexamples to this, but at a shallow time depth the assumption would seem to hold true in the 

great majority of cases. We then infer that the more representative a feature value is within a given 

group, the more stable that feature may be assumed to be within the group. In other words, the more 

widespread the feature value, the more stability is inherent in the feature. Following this logic we 

may study the distribution of values of a given feature for each group and then calculate an average 

of how well represented the best represented value is throughout all the sampled groups. It is 

irrelevant to what degree ‘the best represented value’ varies across groups—when each group has a 

high degree of consistency of one particular value then the feature as a whole should count as 

highly stable. A similar reasoning is behind Nichols’ submetric (3). 
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 Next comes the problem of how to compare features that have different numbers of 

values or for which the number of languages attested vary. The proposed solution to this problem is 

to assume that the stability of a feature is inversely related to the probability p that the best 

represented feature value occurs in r languages given the number of possible values k of the feature 

and the number of languages n in the group. It is assumed that the probability that a given feature 

has a certain value is 1/k. Now the p-values are calculated for each feature and group, and then these 

p-values for a given feature are averaged; stability is defined as the complement of the average p-

value. 

 To illustrate this procedure let us look at how the stability of a given feature, such as 

‘the Associative Plural’ (Feature 36: Daniel and Moravcsik 2005), is measured. The measurement is 

done for one genus at a time. For Germanic, for instance, WALS offers a sample of 7 languages. 

Among these, the preferred value is ‘unique periphrastic associative plural’, which occurs in 5 out 

of the 7 languages. The feature has 4 possible values. The p-value corresponds to the probability of 

drawing the same card 5 times out of 7 (with replacement) when there are 4 different cards to draw 

from. This is done for Germanic and subsequently all other genera. Finally the results are averaged. 

The actual calculations were made by means of a computer program that calculated p-values by 

brute force for individual values of r, k, and n. The program (written in Perl by David Kamholz) is 

available upon request.  

 

2.2. Metric B 

This is a simplified version of Metric A. Here we simply count the number of languages that exhibit 

the best represented feature value (the modal value) and divide that by the total number of 

languages in the genus for which the feature is attested. We do that for each genus and let the 

average be our stability measure. The number of possible feature values are not taken into account. 
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For instance, two out of three languages sharing the same binary feature gives the same measure of 

stability as when four out of six languages share the same quaternary feature. This version is closer 

to Nichols’ submetric (3). 

 

2.3. Metric C 

The philosophy behind this metric is that if one given feature more often tends to have the same 

value for languages that are related than does another given feature, then the first of the two may be 

considered to be more stable. But when calculating figures representing stability an additional factor 

has to be taken into account, namely the tendency for traits to be similar among languages that are 

not related. If, say, Feature i has the same value in 40% of cases where related languages are 

compared and Feature j has the same value in 35% of the cases, then Feature i would seem to be 

more stable. But if Feature i also has the same value in 40% of all cases where unrelated languages 

are compared while Feature j only has the same value in 10% of the cases where unrelated 

languages are compared, then the greater stability of Feature i is only apparent, since the similarities 

among the related languages are expected from the universality of a certain value (or certain values) 

of the feature. The same philosophy is behind the various metrics in Nichols (1995), and the way 

we carry out the method is highly similar to her submetric (2). In the context of lexicostatistics, the 

idea goes back to the early work of Thomas (1960), Kroeber (1963), and Oswalt (1971). 

The following describes how our method is carried out in practice. Let a feature be 

given. Within each group of related languages, we look at all the pairs of languages for which the 

feature is attested in both languages, and find the proportion of such pairs for which the feature has 

the same value. This proportion is then averaged across all groups of related languages, with each 

group weighted by the square root of the number of language pairs for which the feature is attested; 

the square-root weighting of pairs produces a nearly equal weighting of languages. The weighted 
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average proportion is called R, for similarly behaving related languages. As a baseline, we also look 

at all the pairs of unrelated languages for which the feature is attested in both languages, and find 

the proportion of these pairs for which the feature has the same value. This proportion is called U, 

for similarly behaving unrelated languages. Stability is called S, and is defined as follows: 

 

(1) S = (R – U)/(1 – U), 

 

where the numerator is the degree to which similarity is enhanced in related languages compared to 

the baseline of unrelated languages, and the denominator is the maximum possible enhancement 

from the baseline. The resulting percentage has a maximum value of 100% if related languages are 

identical with respect to the given feature, and it has an expected value of 0% if unrelated languages 

are just as similar as related languages. This sort of correction for baseline is commonly used in 

similarity coefficients (Albatineh et al. 2006). 

 To illustrate this procedure we again look at the stability of the Associative Plural. 

The quantity R in (1) is based on separate calculations for each genus. For Germanic, the 7 

languages produce 21 pairs within the genus. The 5 languages sharing the value ‘unique 

periphrastic associative plural’ produce 10 similar pairs, and the two languages sharing the value 

‘no associative plural’ produce another similar pair, for a total of 11. The similarity proportion 

11/21 is weighted by √7 and averaged with the weighted similarity proportions for all the other 

genera to produce R. The quantity U in (1) is based on a single calculation for the set of all pairs 

with one language in one family and the other language in a different family. The proportion of 

these pairs that share the same value is equal to U.  Pairs of languages in different genera but the 

same family are not used in the calculations. 

 



 

 

18 

18 

3. Producing a simulated dataset 

 

A simulated dataset suitable for testing the stability metrics should be roughly similar to WALS, the 

real, empirical dataset to which the metrics are later applied. To approximate the size of the WALS 

dataset, the simulated languages have 134 features, the same as the number of nonredundant 

features in WALS, and the simulations produce 458 simulated genera, the same as the number of 

real genera in WALS. We have applied two procedures for simulations. One uses WALS as a 

general yardstick but does not attempt to replicate skewings in the worldwide frequencies of feature 

values or geographical variation in these frequencies. We call this the ‘generic simulation’. The 

other procedure, which we call the ‘WALS simulation’, attempts to imitate WALS frequencies and 

the effect of geography. The second procedure is directly applicable to only one particular dataset, 

but it is justified inasmuch as WALS is likely to remain the largest generally available typological 

dataset for at least a few years to come and is also the dataset that we are using to draw empirical 

conclusions from. Moreover, any other typological dataset is almost certain to have skewed 

frequencies with geographical variation even if the frequencies are different from WALS. 

 

3.1. The generic simulation 

The basic unit of the simulation is the genus. To imitate real genera, each simulated genus is 

constructed to contain all the simulated languages that descend from a single common ancestor 

within a fixed period of time. The diversification of languages within genera is simulated by a 

simple birth and death process. Since its initial description by Kendall (1948), this process has 

become the standard model for the diversification and extinction of species in biology (Slowinski 

and Guyer 1989). Maslova (2000a,b) and Dryer (2000) recently applied the same model to 

linguistic typology, using simulations like those described here. Bailey (1964: 84-106) gives a 
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textbook treatment. The birth and death model assumes that languages split to form new languages 

at a constant rate λ (the birth rate) and languages become extinct at a different constant rate µ (the 

death rate). Given a single language at time 0, the model predicts the probability distribution of the 

number of descendent languages at any later time. The model says nothing about typological 

properties of these languages, however, or how similar the languages are to each other. In order to 

simulate these properties, it is necessary to divide time into discrete steps of equal length, so that 

each language evolves into a minimally different language at the next step, if it survives that long.  

This is an oversimplification because dialects within languages are not recognized. At each step, 

each language has a number of descendent languages distributed according to the model; this 

number can be any nonnegative integer although the probability of very large numbers is small. 

Each genus starts with a single language and is sampled after a predetermined number of steps, 

called t, if any descendent languages survive until then. Thus, genera are characterized by the three 

parameters λ, µ, and t, which may differ between genera but are constant within genera. 

 On each trial of the simulation, 458 genera are produced. For each simulated genus, 

the value of t is drawn from a uniform distribution of 3, 4, or 5 time steps, in order to imitate the 

uncertainty in time depth of real genera. Maslova (2000a) also used variable time depths in her 

simulations. Dryer’s estimate of 3500 to 4000 years for the time depth of genera implies that one 

simulated step corresponds to about 1000 years. In fact, the mean value of t for all the genera in 

1000 trials of the simulation is 3.95 steps or 3950 years, within the estimated range of time depth 

for real genera. There is some independent evidence that 1000 years is approximately the time 

necessary for dialects to evolve into minimally different languages. Lexicostatistical studies have 

variously estimated that the boundary between languages and dialects corresponds to a similarity in 

basic vocabulary of about 70% (Dyen 1965; Wurm 1972), 73 % (Holman 2004), or 80% (Welmers 
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1977); and Swadesh’s (1955) calibration implies that a time depth of 1000 years corresponds to 

74% similarity in his 100-word basic vocabulary list. 

 The birth and death rates in the simulation are chosen to produce simulated genera 

with about the same distribution of sizes as real genera. In order to match the extreme variability of 

the observed size distribution, the simulation includes two levels of variability in its rate parameters. 

For each simulated genus, the death rate µ is first drawn from a uniform distribution ranging from 

0.15 to 1.10 per step, and then the birth rate λ is set equal to µ multiplied by a factor drawn from 

another uniform distribution ranging from 1.001 to 2.0. Simulated genera thus differ both in their 

overall rates of evolution and in their rates of language birth relative to death. Dryer (2000) also 

inferred substantial differences among real genera in evolutionary rates, particularly birth rates. 

Figure 1 shows the size distributions of real genera according to Dryer (2001) and simulated genera 

averaged over 1000 trials, plotted on a log-log scale like the size distributions in Wichmann (2005; 

see also Zanette 2001). To construct the figure, real and simulated genera were ranked in order from 

largest to smallest; the graph then shows size as a function of percentage of the way through the 

rank order, for real genera (circles) and simulated genera (line). For instance, the two circles near 

the upper left corner refer to the two largest real genera, Bantoid with 646 languages and Oceanic 

with 493 languages, while the row of superimposed circles near the lower right corner shows that 

30% of real genera contain only one language each. The size distribution of real genera has a mean 

of 15.5 languages with a standard deviation of 46.2, compared to a mean of 15.9 and a standard 

deviation of 46.7 for simulated genera.  

 

[INSERT FIGURE 1 AROUND HERE] 
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 The birth and death of languages generates the necessary framework within which 

features can persist or change according to their stabilities. The simulated languages have 134 

features, each with the same number of values as the corresponding feature in WALS. On each trial, 

Feature i is assigned stability s(i), which remains constant and characteristic of the feature 

throughout the trial. The 134 stabilities are chosen at random from a uniform distribution across an 

interval; different end points (between 0 and 1) for this interval are chosen in different simulations. 

These stabilities are what the three metrics are intended to estimate. 

   For the ancestral language of each simulated genus, feature values are chosen at 

random with each possible value equally likely.  At each subsequent step, a feature keeps the same 

value as in the immediately ancestral language with probability s(i), and otherwise a new value is 

chosen at random from the set of all possible values for the feature, including the previous value. 

The choice of the previous value corresponds to the possibility that internal changes may return the 

feature to its original state. This simulation includes no effect of geographic proximity. 

 After the 458 simulated genera have been produced, a sample is chosen according to 

two probabilities.  PL is the probability that a language is included in the sample. This corresponds 

to the fact that the WALS data, or any other sample currently available, include only a fraction of 

the world’s languages. PF is the probability that a feature is attested for a language, given that the 

language is in the sample. This corresponds to the fact that most of the WALS languages are 

incompletely attested. 

 

3.2. The WALS simulation 

In the WALS simulation, the generic simulation is modified to imitate three aspects of the WALS 

data. First, the different values of the same feature are not equally frequent in WALS. Second, the 

relative frequencies of values are different in different areas of the world, because of both inherited 
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similarity and horizontal diffusion among languages in the same area. Third, the WALS data are not 

a random sample of languages or features.   

 To mimic the worldwide average frequency distributions of feature values observed in 

WALS, the following procedure is used to choose values on each simulation step. For each of the 

134 features, the frequency of each value is extracted from the WALS data and a probability 

distribution is constructed by dividing the frequency of each value by the total frequency of the 

feature. For the ancestral language of a simulated genus, each feature value is chosen at random 

from the probability distribution for the corresponding WALS feature. On each subsequent step, if a 

language does not inherit its ancestor’s feature value, then the feature value is also chosen at 

random from the probability distribution for the corresponding WALS feature. This process 

generates simulated languages with the same distributions of frequency across values as in the 

WALS data (except for random variation), but these distributions are still independent of 

geography. 

 To simulate geography, we use the positions of the real WALS languages, which are 

provided as latitudes and longitudes in the WALS database. The ancestral language of a simulated 

genus is assigned one of these locations at random, and each of its feature values is set equal to the 

value observed in the geographically closest real language for which the feature is attested in 

WALS. Each later language in the genus is assigned the location closest to its immediate ancestor 

that is not already assigned to another language in the same genus. Changes in feature values can 

occur in one of two ways on each step. With probability 1 − q, change is internal and similar to the 

process already described: change occurs with probability 1 − s(i)/(1 − q), and the new feature value 

is chosen at random from the worldwide probability distribution for the feature. With probability q, 

however, change is by diffusion: whatever the stability of the feature, its value is set equal to the 

value observed in the geographically closest real language for which the feature is attested in 
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WALS. Like internal change, diffusion may produce a new feature value that is the same as the 

previous one. The diffusion probability q is constant for all features and languages; thus, the 

simulation attributes all variation in diffusion to geography and random chance. In summary, 

internal change depends upon stability but not location, while diffusion depends upon location but 

not stability. The total probability of internal change and diffusion is equal to (1 − q)[1 − s(i)/(1 − 

q)] for internal change, plus q for diffusion; the sum simplifies to 1 − s(i), consistent with the 

definition of stability.  

 The last modification to the simulation is in the sampling procedure. The WALS 

sample is not random. Some languages are better attested than others and some features are better 

attested than others. The following sampling procedure mimics these properties of the WALS 

sample. For each of the 2488 WALS languages, a list of features attested for that language is 

extracted from the WALS data.  The lists are numbered from 1 to 2488.  Next, suppose that a 

simulation trial generates 6000 simulated languages. For each simulated language, a random 

number between 1 and 6000 (inclusive) is drawn. If that number is above 2488, the simulated 

language is omitted from the sample. If the number is between 1 and 2488, the simulated language 

is included but only the features on the list for the corresponding WALS language are included for 

that simulated language.  The resulting sample has the same distribution of attestation across 

languages and features as the WALS data (except for random variation), but it consists of simulated 

languages rather than real ones.   

 The diffusion probability in the simulation is chosen to approximate the observed 

spatial dependency of similarities among languages. Figure 2 shows the similarity between pairs of 

languages as a function of the geographical distances between them, for real languages (circles) and 

simulated languages averaged over 10,000 trials (lines); the empty circles and dashed line refer to 

languages in the same genus, while the filled circles and solid line refer to unrelated languages. To 
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construct the figure, pairs of languages are grouped according to distance in intervals such as 0–500 

km, 500–1000 km, 1000–2000 km, etc. For each feature, the average similarity between the paired 

languages in a group is defined as the number of pairs with the same value of the feature, divided by 

the number of pairs for which the feature is attested in both members. These proportions are 

averaged across all 134 features and expressed as a percentage in order to represent the overall 

similarity of the pairs in a group. The functions for languages in the same genus do not extend 

beyond 4000 km because relatively few genera contain languages that far apart. The function for 

real unrelated languages is the complement of the one in Figure 1 of Holman et al. (2007). The 

functions for simulated languages are generated by the WALS simulation described above, with 

stabilities uniformly distributed between 0.69 and 0.93, and a diffusion probability of q = 0.07. The 

stabilities determine the separation between the functions for related and unrelated languages, and 

the diffusion probability determines the decline of similarity with distance. 

 

[INSERT FIGURE 2 AROUND HERE] 

  

 The WALS simulation is more detailed than the generic simulation, but it is still 

simplified in at least two respects. First, it approximates continuous time with a series of discrete 

steps. This approximation is used for computational convenience by nearly all simulations of 

evolution, both biological and linguistic. Second, it does not refer to individual speakers. 

Consequently, it does not describe language shift or bilingualism; it does not predict the known 

distribution of language sizes in terms of populations (Wichmann 2005: fig. 6b), and it does not 

derive the effect of distance on similarity from interactions among speakers (Holman et al. 2007). 

Simulations that achieve or come close to achieving these goals are presented in Stauffer et al. 

(2007). Another yardstick for realism would be the recently discovered relation between probability 
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of (acknowledged) relatedness and percent typological similarity among pairs of languages 

(Wichmann and Holman, forthcoming). In one respect, however, the present simulation is an 

advance beyond the current state of the art: it contains the most detailed characterization of 

language features. Simulated features are allowed to differ not only in stability, but also in number 

and frequency of values and degree of attestation. Thus, the simulation attempts to mimic those 

aspects of reality that are most relevant to the measurement of stability. 

 

4. Testing the performances of Metrics A – C 

 

We tested the performances of Metrics A – C against each other, and the influence on their 

performances of (1) data coverage; (2) range of stabilities; (3) properties of the birth and death 

process; and (4) number of values of features. These parameters were varied as follows. 

(1) The data coverage was initially varied by assigning a set of probabilities as PL to 

the inclusion of a language in the final sample and assigning a separate set of probabilities as PF to 

the inclusion of data for a feature for a given language. We found that there were only minuscule 

discrepancies in results for identical values of the product PL×PF with different values of PL and 

PF, as when PL = 1 and PF = 0.06 as opposed to PL = 0.12 and PF = 0.5, where in both cases 

PL×PF = 0.06. The final results were therefore obtained with PL = PF and are presented as a 

function of PL×PF, which represents a measure of the overall data coverage. (2) Stabilities were 

chosen randomly from a uniform distribution across intervals with upper limits anywhere from 0.20 

and 1.00, lower limits anywhere from 0.10 to 0.95, and ranges anywhere between 0.05 and 0.80 (we 

show the cases of 0.75 – 1.00 and 0.60 – 0.85 in Figures 3 and 4 below). (3) The parameters of the 

birth and death process were either chosen randomly from uniform distributions of  0.15 – 1.10 for 

the death rate, 1.001 – 2.0 for the ratio of the birth rate to the death rate, and 3 – 5 for the number of 
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time steps (as described earlier); or else fixed at 0.6 for the death rate, 1.5 for the ratio of the birth 

rate to the death rate, and 4 time steps. (4) The number of values per feature was either given the 

same distribution as in WALS or was fixed at 2, 3 or 5 values for all features. 

As a way of measuring the performance of the metrics, the Spearman rank correlation 

coefficient between the measured stabilities and the preset stabilities was averaged across 1000 

trials of the simulation. This simply gives a measure of how well the rank orders of measured and 

preset stabilities correlate. (With 134 independent features, correlations above 0.17 or below -0.17 

are significantly different from 0, p < 0.05; here, however, we are not interested in whether there is 

a correlation as such, but in how good it is.) Selected results are shown in Figures 3 and 4. 

 

[INSERT FIGURES 3 AND 4 AROUND HERE] 

 

Figures 3 and 4 compare the performances of the three metrics as a function of data coverage and 

show how these performances are affected when the upper and lower limits of preset feature 

stabilities are both reduced. Data coverage is shown on a logarithmic scale to clarify the results for 

the low levels of coverage common in real data. Metric C shows the best performance in both 

figures at all values of PL×PF, while the performance of Metric B is generally the worst. All three 

metrics suffer when the limits of the stability range are reduced, because reducing the stabilities 

increases the relative effect of random fluctuations. A similar pattern holds across other stability 

ranges: Metric C is consistently the best, and Metric B suffers the most as stabilities are lowered.  

These results can be compared to the estimated data coverage in WALS. There are 

2488 relevant languages in WALS and 6660 in the world. For the 2488 WALS languages and 134 

non-redundant features there are 54,428 data points. Thus, we can calculate PL×PF for the sample 

at our disposal as in (4). 
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(4) Data coverage of the WALS sample 

 

PL = 2488/6660 = 0.374  

PF = 54428/(134×2488) = 0.163 

PL×PF = 0.061 

 

The WALS sample, then, has a 6.1% data coverage. At this level of coverage, Metric C is clearly 

the best in both figures, as in most of the other stability ranges explored. Figures 3 and 4 suggest 

that doubling the data coverage to 12% would produce a noticeable increase in the correlations but 

there would be diminishing returns beyond that.  

 In the simulations underlying Figures 3 and 4, the simulated genera differed in the 

death rate of their languages, their ratio of birth rate to death rate, and their time depth. The ranges 

of these parameters were chosen empirically to reproduce the size distribution of real genera. The 

variability of this distribution is influenced by at least three taxonomic factors. First, variation in the 

criteria for distinguishing languages from dialects tends to increase the size of genera with lenient 

criteria relative to genera with strict criteria. Second, some of the many genera with only one 

member are poorly-attested isolates that may be added to other genera once their relationships to 

other languages are better understood. Third, variability in time depth compromises Dryer’s ideal of 

genera as genealogical units with similar time depths. If this sort of taxonomic noise is reduced in 

future classifications, the size distribution of genera is likely to be less variable and therefore better 

simulated with narrower ranges of parameter values. To infer the effect of such a change on the 

performance of the metrics, simulations were run in which the parameters were fixed at the 

midpoints of their previous ranges: 0.6 for the death rate, 1.5 for the ratio of birth rate to death rate, 
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and 4 steps for time depth. It turns out that fixing the parameter values has little effect on the 

performance of the metrics, with Metric C still being the best.  

 The results of varying the numbers of possible values of features indicate that all 

metrics perform somewhat better as the number of values per feature increases from 2 to 3 to 5. The 

effect is small but consistent across stability ranges and sampling probabilities.  

 The next result relates to the simulation where we tried to approximate the WALS 

data with respect to the skewedness of frequencies, the effect of geographic proximity, and the 

sampling of languages and features. We compared four versions of the simulation in order to isolate 

the effects of these factors. In the unskewed version, languages and features were sampled as 

described for the WALS simulation, but the values of each feature were chosen with equal 

probabilities, as in the generic simulation.  The first skewed version was the full WALS simulation 

but with q = 0, so that the feature values were chosen with unequal probabilities based on the 

worldwide skewed frequencies in WALS. The next version was the WALS simulation with the 

diffusion probability of q = 0.07 used in Figure 2, and the last version was the same except with a 

higher diffusion probability of q = 0.15. In the first three versions, stabilities were uniformly 

distributed from 0.69 to 0.93, the same range as in Figures 2 and 3; in the last version, stabilities 

were uniformly distributed from 0.61 to 0.85, because stability cannot exceed 1 – q. For each 

version and each metric, Table 1 shows the average rank correlation across 1000 simulation trials; 

the correlation was highest for Metric C on all 1000 trials of each simulation. Skewedness reduces 

the performance of all the metrics, but particularly A and B, undoubtedly because these assume 

equal frequencies. With the range of stabilities held constant, diffusion increases the performance of 

all the metrics, presumably because much diffusion occurs between nearby languages that are also 

phylogenetically related. If additional diffusion comes at the expense of stability, however, 
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performance declines, with Metric C maintaining its lead in all cases. The simulation shows a 

similar pattern with other parameter settings: Metric C is consistently the best. 

 

[INSERT TABLE 1 AROUND HERE] 

 

The simulations also investigated whether the metrics are biased by the number of 

values per feature. Since the simulations assigned stabilities to features independently of their 

number of values, any correlation between estimated stability and number of values indicates a bias 

in the metric. Only for Metric C is the correlation consistently near zero. The correlation for Metric 

A is generally positive, but becomes negative for unskewed frequencies, low sampling probabilities, 

and low stabilities. For Metric B, the correlation is strongly negative, because the frequency of the 

modal value is likely to be higher if the total frequency is divided among fewer values.  

The foregoing simulated data on bias are consistent with the real data in WALS. For 

Metric A, Wichmann and Kamholz (forthcoming) found a weak correlation between stability and 

number of values (r = 0.19; p < 0.05), but they also found that the correlation disappeared (r = 0.09) 

when binary features were eliminated. For Metric C the correlation proves to be nonsignificant (r = 

-0.14). 

Summing up the results, the tests of the performances of the different metrics clearly 

show that C is to be preferred. In the following section, then, we report on the results of applying 

Metric C. 

 

5. Stability and diffusibility 
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Metric C defines stability according to (1), which involves two proportions: R, which in WALS is 

based on pairs of languages in the same genus; and U, which is based on pairs of languages in 

different families. Interpretation of the results is complicated by the fact that the similarity of 

languages depends upon geographical proximity as well as phylogenetic relatedness. Languages in 

the same genus tend to be geographically close to each other, while languages in different families 

may be either close or distant. Consequently, a higher value of R than U may be attributable to 

greater diffusion among close than distant languages. 

To alleviate this ambiguity, R and U are calculated based only on pairs of languages 

located within 5000 km of each other, as determined from the geographical coordinates given in 

WALS for the locations of languages. The 5000 km range is a compromise between two opposing 

factors. A wider range would allow a larger sample of languages to be used in the calculation of 

stability. A narrower range would more nearly equate the distances between the pairs of languages 

included in R and U. The 5000 km range was chosen as the best compromise because it maximizes 

the reliability of the stability estimates. 

Reliability is defined as the correlation between two independent estimates of the 

same thing. To obtain independent estimates of stability, two sets of languages were chosen on 

geographical grounds. One set consists of all the languages spoken in the Western Hemisphere 

except for the Eskimo-Aleut family. The other set consists of all the languages spoken in the 

Eastern Hemisphere except for Altaic, Ainu, Chukotko-Kamchatkan, Japanese, Korean, Nivkh, 

Yeniseian, and Yukaghir. The two sets of remaining languages are likely to be independent of each 

other because they are also separated by more than the 5000 km estimated by Holman et al. (2007) 

as the approximate limit of diffusion.  

Stability was estimated separately in the two hemispheric sets of languages for ranges 

of 0–1000 km, 0–2000 km, 0–3000 km, 0–5000 km, 2000–5000 km, and 0–25000 km (the last 
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corresponding to the absence of a range since all languages in the world fall within this range). The 

Spearman rank correlation between the hemispheres is highest for the 0–5000 km range, where it 

attains a value of 0.51 across the 130 features attested for pairs of both related and unrelated 

languages in both hemispheres. This correlation implies that the relative stability of features is 

consistent from one area of the world to another, and therefore that differences among features in 

stability reflect real properties of features and not just random fluctuations or contingent historical 

events. 

To test the statistical significance of the correlation between hemispheres, the 

individual features must be independent of each other. Although the 134 WALS features are not all 

mutually independent, Holman (2008) has identified a subset of 47 features that are approximately 

independent. Across the 43 of these features that are attested for pairs of both related and unrelated 

languages in both hemispheres, the correlation between hemispheres is 0.43, which is significantly 

greater than 0, p < .01. Thus, the null hypothesis of no differences among the s(i) can be rejected. 

Metric C has so far been used to estimate the stability of features across time, with 

geographic proximity held as constant as possible. Metric C can also be adapted to the 

complementary purpose of estimating the diffusibility of features across space, with degree of 

phylogenetic relationship held to a minimum. For this purpose, the calculations were restricted to 

pairs of languages in different families, because the similarity between such languages can be 

attributed to diffusion in the absence of known phylogenetic relationships. Metric C was calculated 

from (1) as before, except that R was based on geographically close languages and U was based on 

geographically distant languages. Distant was defined as more than 5000 km apart, while close was 

defined as ranges of 0–1000 km, 0–2000 km, 0–3000 km, or 0–5000 km, in order to compare the 

results for different ranges. With this version of (1), a feature is estimated as highly diffusible if 

geographically close languages are much more similar with respect to the feature than distant 
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languages. Diffusibility was estimated separately in the Eastern and Western hemispheres and 

correlated across the 134 features. For none of the distance ranges did the rank correlation 

coefficient exceed 0.10. Unlike stability, therefore, diffusibility does not differ among features. 

Diffusion is geographically specific, with different features diffusing in different geographical 

areas. It follows that the geographic consistency of differences among features in stability is not a 

secondary effect of differences in diffusibility.  

The empirical findings on reliability are embodied in the WALS simulation, where 

each feature has its own stability s(i), but all features share a single diffusion probability q. With 

probability q, changes in feature values depend on geography and not stability, and with probability 

1 – q, changes depend on stability and not geography. 

 

6. Empirical measurements of relative stability of typological features 

 

Appendices 1 and 2 show the results of the application of Metric C to all the 134 non-redundant 

typological WALS features. Appendix 1 shows results for full features as coded in WALS. 

Appendix 2 shows results for features split into their constituent values such that presence vs. 

absence of a value of a WALS feature counts as a new feature in its own right. This binary recoding 

is useful for testing statements such as “VSO is not as stable as SVO” , and also for comparisons 

with other databases that are coded in binary form, such as Jazyki Mira (cf. Polyakov and Solovyev 

2006).  To implement Metric C, the proportions R and U in (1) were calculated for pairs of 

languages within 5000 km of each other in the same genus and in different families, respectively. 

The numerical stability indices can be converted to categorical statements by any number of means. 

We have found it practical to divide the indices into quartiles, calling the top 25% ‘very stable’, the 

next 25% ‘stable’, the next 25% ‘unstable’, and the bottom 25% ‘very unstable’. 
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 In Table 2 we provide comparisons of our results with statements about stabilities in 

the literature as cited at the outset (§1) of this paper. Overall, there is a good agreement, but also a 

few conflicting findings (see the bottom of the table). While the selection of our findings shown in 

Table 2 mostly replicate insights also present in the literature there is of course the important 

difference that statements in the literature all use verbal categories whereas ours use numbers; the 

coarse four-way categorization is just a help to compare our findings with the claims of others. 

Furthermore, our dataset is a publicly available one, and our metric is simple and has been tested 

above in ways that can be replicated. Thus any and all of our findings are completely transparent.  

 

[INSERT TABLE 2 AROUND HERE] 

 

Some of the findings in Appendices 1-2 are worth highlighting. Looking at Appendix 

1 and noting groups of features that show a consistent behavior we observe that features relating to 

stress and rhythm (f14-17; henceforth ‘f’ stands for ‘feature’) are unstable or very unstable. It stands 

to reason that such features should be unstable since they are subject to changes incurred by 

changes that can take place randomly in other areas of phonology. The presence of plural marking 

(f34-36) is also unstable. This is also not surprising since it is already well-known that in many 

languages the marking of plural is optional. Definite and indefinite articles (f37-38) are very 

unstable, possibly because they are sensible to pragmatic factors. Other features that are unstable or 

very unstable and similarly hinge on pragmatics are politeness distinctions in pronouns (f45), 

imperative-hortative systems (f70-73), features relating to the encoding of epistemic or evidentiality 

distinctions (f74-78), and negation (f112-115). Distance contrasts in demonstratives (f41) are most 

probably sensitive to the physical surroundings of speakers and therefore not unsurprisingly very 

unstable. A generalization that emerges is that features that hinge on pragmatics tend to be unstable. 
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Among consistently stable groups of features we note that all features relating to 

gender (f30-32, 44) are very stable, that affix (f26, 51, 57, 104) and constituent ordering (f81-90, 

f94) are stable or very stable, barring a few exceptions (f91-92), and that all features relating to case 

marking (f28, 49-50, 98-99) are stable or very stable. Gender, case, and affix or constituent ordering 

are basic structural features of languages, and the fact that this type of feature tends to be stable 

contrasts nicely with the lack of stability in pragmatically sensitive features. 

In the preceding paragraphs we have attempted to explain some tendencies in the 

results, proposing that the influence of pragmatics and semantics may incur a lack of stability in 

typological features, whereas groups of basic morphosyntactic features tend to be stable. We now 

go on to apply a more quantitativily oriented overall explanation.  

One general factor that may be inferred to influence the stability of a feature is the 

extent to which the feature is related to other features. Such relationships could either enhance or 

diminish stability. On the one hand, if a change in a feature requires changes in other related 

features, then the relationships would impede change and increase stability. On the other hand, if 

changes in a feature are stimulated by changes in related features, then the relationships would 

promote change and thus decrease stability. 

 To distinguish empirically between these alternatives, it is first necessary to measure 

the degree of relationship between each feature and the others. Relationships among features are 

typically studied in two-way contingency tables; of the numerous summary measures of relationship 

that have been proposed for such tables, probably the most commonly used is the adjusted Rand 

index, designated R´, which was defined by Hubert and Arabie (1985) and is reviewed by Albatineh 

et al. (2006). Holman (2008) calculated R´ between all pairs of 130 WALS features, omitting the 

four redundant features and also the four features referring to color terms, which are attested for a 

sample of languages that does not overlap enough with the rest to allow reliable comparisons. We 
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used this matrix of R´ to find the average R´ between each of the 130 features and the 129 others. 

Across all 130 features, the average R´ for a feature turns out to have a rank correlation of 0.44 with 

the stability of the feature as measured by Metric C. 

 Since Holman’s matrix of R´ is based on all the WALS languages including those 

from the same families, the correlation between stability and R´ may be exaggerated because 

features that are related in one language will also tend to be related in other languages in the same 

family if both features are stable. To remove this bias, we recalculated the matrix of R´ using only 

the best-attested language in each WALS family. In this case, the rank correlation between average 

R´ and stability is 0.27, which is biased low if anything because the smaller sample of languages 

inflates the sampling variability of R´. In either case, the positive correlation between average R´ 

and stability suggests that related features tend to act as brakes rather than accelerators of each 

others’ change. 

  This finding is congruent with results obtained by Cysouw, Albu, and Dress (n. d.) in 

a different analysis of the WALS database. They consider the consistency of a feature with other 

features and define three measures of consistency that are conceptually similar to our average R´. 

They then show that features with high consistency according to any of their three measures tend to 

be better than other features at distinguishing related from unrelated languages. Given that the 

distinction between related and unrelated languages is the basis of our Metric C, it is reasonable to 

infer that stability is probably also positively correlated with consistency as defined by Cysouw et 

al. 

 In §1 above we evoked Edward Sapir’s hypothesis that slower changing features are 

more “fundamental to the genius of the language.” If the ‘genius’ is interpreted as being composed 

of features that are implicationally related, as opposed to ‘surface’ features, whose behavior have 

less of a connection to other features, then our findings to some extent support Sapir’s hypothesis. 
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The two rank correlations between stability and the adjusted Rand index that we obtained were 

0.27, a figure which is biased low, and 0.44, a figure which is biased high. This translates into 

saying that relatedness among features accounts for somewhere between 7% and 19% of the 

variance found in stabilites (the squares of the rank correlations), i.e. maybe somewhere around one 

eighth of the variance. If the ‘genius’ is interpreted as morphology and syntax as opposed to 

pragmatics, then there also seems to be some support for the hypothesis in our results, as noted 

above, although in this case it is harder to quantify the strength of this explanation. Inasmuch as 

many of the basic morphological and syntactic features also have a high degree of implicational 

relatedness to other features the two explanations are actually to some degree two sides of the same 

coin.  

We can only speculate what additional general explanations might apply. Frequency is 

sometimes invoked in explanations for language change. For instance, recently, Lieberman et al. 

(2007), looking at the history of English, found that the frequency of word usage is inversely 

correlated with the rate at which irregular verbs become regularized. If frequency is also somehow 

involved in the stability indices we find this would, in the vast majority of cases, be impossible to 

demonstrate, given the generic encoding of WALS features. It is not possible through text counts 

for instance to determine the frequencies of generic features like ‘Consonant Inventories’ (Feature 

1) or ‘Syllable Structure’ (Feature 12). In other cases this type of exercise may be slightly more 

viable. One might, for instance, compare text frequencies of lateral consonants (cf. Feature 8, an 

unstable feature) as opposed to the velar nasal (cf. Feature 9, a very stable feature). But this would 

have to be done for a large sample of languages, something which is beyond the scope of the 

present work. The solution to one perennial problem—here, how to measure stabilities—invariably 

will lead to other perennial problems—here, how to explain the stabilities. The explanations we 
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have provided are only partial, and we leave it for future research to seek out ways to provide more 

complete answers. 

 

7. Absolute stability of typological features 

 

The previous results have emphasized the performance of the stability metrics relative to each other, 

and the stability of features relative to each other. Some information is also available on absolute 

levels of stability and performance, because the simulations must specify all the s(i), which are then 

estimated by the stability metrics. We now report this information for Metric C. 

 The function relating estimated stability to absolute stability for the WALS data was 

determined by a modified version of the WALS simulation with q = 0.07. To generate a single point 

on this function, s(i) was preset at a single value for all i, rather than chosen at random from a 

uniform distribution; this value is henceforth denoted s to simplify notation. As with real languages, 

stability was estimated from pairs of simulated languages within 5000 km of each other. On each 

trial of the simulation, estimated stability was averaged across features, rather than correlated with 

preset stability. The average estimated stability was itself averaged across 1000 trials to produce the 

estimated stability corresponding to the value of s that was preset at the beginning of the process. 

The same process was repeated for s of 0.03, 0.06, 0.09, and so on up to 0.93, the highest stability 

possible with q = 0.07. Figure 5 shows the resulting function. 

 

[INSERT FIGURE 5 AROUND HERE] 

 

 Figure 5 shows that even with absolute stability at its theoretical maximum of 0.93, 

estimated stability only reaches a maximum of 0.76. The simulation therefore predicts that the 
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estimated stability of real features will not exceed 76% except through random sampling error. This 

prediction is consistent with the results in Appendix 1, where the two highest estimated stabilities 

are 80.8% and 74.3% (for Features 31 and 118, respectively). Since these estimated stabilities are 

close to the maximum possible with a diffusion probability of 0.07, it follows that the most stable 

features change almost entirely by diffusion, with negligible internal change. 

The curve is positively accelerated: estimated stability remains near 0 for low levels of 

absolute stability, and then rises with increasing speed at higher levels of absolute stability. To 

derive the shape of the curve, consider a feature with stability s. By definition, the feature is 

predicted to retain the same value through a step without either diffusion or internal change with 

probability s. Consider first a pair of simulated languages that split from their ancestral language on 

the last step of the simulation. Each of these languages retains the ancestral value of the feature with 

probability s; otherwise, the language acquires a random value, either through diffusion or internal 

change. For this pair of languages, R in (1) takes the value 1 if both languages retains the ancestral 

value, which occurs with probability s2; otherwise, R is equal to U on average. It follows that R = s2 

+ (1 – s2)U on average. Substitution into (1) shows that S = s2 on average. Similarly, in a pair of 

languages that split on the second to last step, each language retains the ancestral value through two 

steps with probability s2, and acquires a random value otherwise. In this case, the same argument 

implies that S = s4 on average. For pairs that split on earlier steps, average S is equal to higher 

powers of s. Average S across all pairs is therefore a weighted average of power functions, with the 

weights equal to the proportion of pairs that split on each step.  Since each of the power functions is 

positively accelerated, it follows that S is too. 

To the extent that the WALS simulation is an adequate approximation to reality, the function in 

Figure 5 can be used to infer the distribution of absolute stabilities from the estimated stabilities. 

Since the function had been determined at values of absolute stability spaced 0.03 apart, the 
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corresponding values of estimated stability were used as dividing lines and the numbers of features 

with estimated stability between these dividing lines were counted in Appendix 1. Figure 6 shows 

the resulting frequency distribution of absolute stability for the 134 WALS features, as inferred 

from the estimates in Appendix 1. The distribution is clearly not uniform, but most of the inferred 

absolute stabilities are within the interval 0.69 – 0.93. In fact, it was on the basis of this distribution 

that simulations with the interval 0.69 – 0.93 were chosen as examples in §4 above. 

 

[INSERT FIGURE 6 AROUND HERE] 

 

Given a time scale of one simulation step per millennium, the stabilities in Figure 6 

are impressively high. There are only three outliers with stability below 0.36: Features 58 and 59, 

both involving the possessive, and Feature 135, involving color categories. The other 131 features 

all have stabilities above 0.57, with an average stability of 0.81, which is also the midpoint of the 

0.69 – 0.93 interval. A feature with stability of 0.81 will undergo either diffusion or internal change 

during a millennium with total probability 0.19, of which diffusion accounts for 0.07, leaving 0.12 

for internal change. In other words, about 63% of change in a typical feature is internal, with the 

rest diffusion. This percentage varies widely across features, however, from near 0% for the most 

stable features to near 93% for the least stable ones.  

The average stability of the 131 most stable WALS features is the same as the average 

retention rate of 0.81 estimated by Lees (1953) for the 215 lexical concepts in Swadesh’s (1950) 

early list, an estimate that Swadesh (1955) then raised to 0.86 for the 100 most stable concepts. 

These figures are based not only on different data, but also on different methods for assessing the 

time scale. The present time scale comes from Dryer’s (1992, 2005a) informal estimates of time 

depth for a large number of extant genera. The time scales of Lees and Swadesh are derived from 
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Lees’ comparisons of a small sample of historically attested languages with their extant 

descendants. 

As for the absolute performance level of Metric C for the WALS data, the closest 

approximation also comes from the WALS simulation with the s(i) uniformly distributed in the 0.69 

– 0.93 interval, q set equal to 0.07, and stability estimated from pairs of simulated languages within 

5000 km of each other. This simulation produces a rank correlation of 0.89 between estimated and 

simulated stabilities. 

The estimate of absolute performance can be checked against the rank correlation of 

0.51 found empirically between estimated stabilities in the Eastern and Western hemispheres. If two 

scores (such as estimated stabilities in the two hemispheres) are independent unbiased estimates of 

the same true score (such as worldwide stability), then the correlation between the two estimates is 

expected to be equal to the product of the correlations between each estimate and the true score (see 

McDonald 1999). To determine the latter two correlations, the simulation described above  was run 

separately on the data from the two hemispheres. The resulting correlations are 0.84 for the Eastern 

Hemisphere and 0.67 for the Western, lower than the worldwide correlation because of the smaller 

samples. The product is 0.56. Therefore, the observed correlation of 0.51 is almost as high as 

predicted by simulations that assume a single worldwide stability for each feature with no regional 

differences. This confirms that stability is mainly a property of features, not areas, and global 

statements about stability are justifiable.  

 

8. Conclusions 

 

In this paper we first presented different methods for measuring the stabilities of typological 

features (stability metrics) and tested them using simulated data. The most successful metric (Metric 



 

 

41 

41 

C) estimates the stability of a feature by assessing the extent to which phylogenetically related 

languages are more similar with respect to the feature than are unrelated languages. We then applied 

Metric C to the data of Haspelmath et al. (2005), producing stability estimates for 134 different 

features. Our results confirm many statements in the literature on the stability of certain features 

(and also contradict a few), but they go far beyond testing such statements inasmuch as they include 

measures of many features whose stabilities the literature has had nothing to say about, and all our 

measures are numerical rather than categorical, unlike the statements found in the typological 

literature. 

 Our choice of Metric C depends crucially on the simulation. Although simplified in at 

some respects, the simulation is realistic enough to reproduce the observed distribution of genus 

sizes (Figure 1), the dependence of language similarity on phylogenetic and geographic proximity 

(Figure 2), and the upper limit of estimated stability (Figure 5). Moreover, the model can exhibit a 

wide range of behavior with different parameter settings. For nearly all parameter settings, Metric C 

worked better that A and B; and for the parameter settings that best reproduced the data, Metric C 

correlated 0.89 with true stability. These results suggest that Metric C is the best currently available, 

and furthermore that its absolute level of performance leaves surprisingly little room for future 

improvement.  

 Even if the simulation is not representative and Metric C is not the best, the metric is 

still good enough to produce some clear empirical results that do not depend on the simulation. The 

most basic of these is the positive correlation between stability estimated separately in the Eastern 

and Western Hemispheres. This correlation is inconsistent with the null hypothesis of no differences 

among features in stability, and therefore implies that stability is an inherent property of typological 

features. The null hypothesis is not just a straw man, however, because the same correlation for 

diffusibility is near zero, indicating no differences among features in diffusibility. It follows that 
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stable features are more resistant to internal change but no more resistant to diffusion than are 

unstable features. 

  The present results offer mixed messages on the usefulness of typological features for 

inferring phylogenetic relationships among languages. On the one hand, most WALS features are 

comparable to basic vocabulary in stability. Appendix 1 moreover allows the identification of the 

most stable features, which may be particularly useful in establishing deeper relationships. On the 

other hand, even the most stable features are subject to substantial diffusion. Caution is therefore 

advisable in attributing typological similarity to genealogy rather than contact. 
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Appendix 1: Relative stabilities of full WALS features (ordered by feature number) 

 

The four-way categorization is defined by the following ranges: 

• very stable: 50.6 – 80.8 

• stable: 34.1 – 48.3 

• unstable: 22.6 – 32.9 

• very unstable: -24.9 – 22.0 

 

Feature Description Stability  

(%) 

Four-way 

categorization 

1 Consonant Inventories 14.7 very unstable 

2 Vowel Quality Inventories 32.0 unstable 

3 Consonant-Vowel Ratio 19.2 very unstable 

4 Voicing in Plosives and Fricatives 22.0 very unstable 

5 Voicing and Gaps in Plosive Systems 28.1 unstable 

6 Uvular Consonants 38.0 stable 

7 Glottalized Consonants 43.0 stable 

8 Lateral Consonants 31.3 unstable 

9 The Velar Nasal 54.6 very stable 

10 Vowel Nasalization 57.0 very stable 

11 Front Rounded Vowels 11.6 very unstable 

12 Syllable Structure 24.2 unstable 

13 Tone 48.3 stable 

14 Fixed Stress Locations 26.1 unstable 

15 Weight-Sensitive Stress 15.6 very unstable 

16 Weight Factors in Weight-Sensitive Stress Systems 10.9 very unstable 

17 Rhythm Types 22.7 unstable 

18 Absence of Common Consonants 55.3 very stable 

19 Presence of Uncommon Consonants 17.3 very unstable 

20 Fusion of Selected Inflectional Formatives 32.9 unstable 

21 Exponence of Selected Inflectional Formatives 55.1 very stable 

22 Inflectional Synthesis of the Verb 12.1 very unstable 

23 Locus of Marking in the Clause 27.5 unstable 
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24 Locus of Marking in Possessive Noun Phrases 26.2 unstable 

25 Locus of Marking: Whole-language Typology 36.6 stable 

26 Prefixing vs. Suffixing in Inflectional Morphology 41.5 stable 

27 Reduplication 36.2 stable 

28 Case Syncretism 67.4 very stable 

29 Syncretism in Verbal Person/Number Marking 70.8 very stable 

30 Number of Genders 72.9 very stable 

31 Sex-based and Non-sex-based Gender Systems 80.8 very stable 

32 Systems of Gender Assignment 66.9 very stable 

33 Coding of Nominal Plurality 41.3 stable 

34 Occurrence of Nominal Plurality 9.8 very unstable 

35 Plurality in Independent Personal Pronouns 31.8 unstable 

36 The Associative Plural 28.0 unstable 

37 Definite Articles 15.9 very unstable 

38 Indefinite Articles 17.2 very unstable 

39 Inclusive/Exclusive Distinction in Independent Pronouns 64.6 very stable 

40 Inclusive/Exclusive Distinction in Verbal Inflection 65.0 very stable 

41 Distance Contrasts in Demonstratives 15.5 very unstable 

42 Pronominal and Adnominal Demonstratives 51.7 very stable 

43 Third Person Pronouns and Demonstratives 27.8 unstable 

44 Gender Distinctions in Independent Personal Pronouns 50.6 very stable 

45 Politeness Distinctions in Pronouns 15.4 very unstable 

46 Indefinite Pronouns 35.1 stable 

47 Intensifiers and Reflexive Pronouns 56.8 very stable 

48 Person Marking on Adpositions 40.6 stable 

49 Number of Cases 39.0 stable 

50 Asymmetrical Case-Marking 47.7 stable 

51 Position of Case Affixes 46.7 stable 

52 Comitatives and Instrumentals 18.8 very unstable 

53 Ordinal Numerals 38.9 stable 

54 Distributive Numerals 44.5 stable 

55 Numeral Classifiers 38.7 stable 

56 Conjunctions and Universal Quantifiers 27.3 unstable 

57 Position of Pronominal Possessive Affixes 55.0 very stable 

58 Obligatory Possessive Inflection -24.9 very unstable 

59 Possessive Classification 1.4 very unstable 

60 Genitives, Adjectives and Relative Clauses 10.2 very unstable 
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61 Adjectives without Nouns 54.2 very stable 

62 Action Nominal Constructions 42.1 stable 

63 Noun Phrase Conjunction 54.3 very stable 

64 Nominal and Verbal Conjunction 20.6 very unstable 

65 Perfective/Imperfective Aspect 36.0 stable 

66 The Past Tense 52.4 very stable 

67 The Future Tense 26.9 unstable 

68 The Perfect 22.6 unstable 

69 Position of Tense-Aspect Affixes 47.3 stable 

70 The Morphological Imperative 26.1 unstable 

71 The Prohibitive 24.2 unstable 

72 Imperative-Hortative Systems 18.8 very unstable 

73 The Optative 56.7 very stable 

74 Situational Possibility 30.3 unstable 

75 Epistemic Possibility 28.5 unstable 

76 Overlap between Situational and Epistemic Modal Marking 7.9 very unstable 

77 Semantic Distinctions of Evidentiality 28.7 unstable 

78 Coding of Evidentiality 21.4 very unstable 

79 Suppletion According to Tense and Aspect 52.4 very stable 

80 Verbal Number and Suppletion 40.8 stable 

81 Order of Subject, Object and Verb 53.3 very stable 

82 Order of Subject and Verb 35.7 stable 

83 Order of Object and Verb 66.8 very stable 

84 Order of Object, Oblique, and Verb 55.1 very stable 

85 Order of Adposition and Noun Phrase 70.8 very stable 

86 Order of Genitive and Noun 65.3 very stable 

87 Order of Adjective and Noun 50.6 very stable 

88 Order of Demonstrative and Noun 42.4 stable 

89 Order of Numeral and Noun 54.9 very stable 

90 Order of Relative Clause and Noun 54.5 very stable 

91 Order of Degree Word and Adjective 32.7 unstable 

92 Position of Polar Question Particles 24.3 unstable 

93 Position of Interrogative Phrases in Content Questions 42.3 stable 

94 Order of Adverbial Subordinator and Clause 44.5 stable 

98 Alignment of Case Marking of Full Noun Phrases 46.7 stable 

99 Alignment of Case Marking of Pronouns 51.1 very stable 

100 Alignment of Verbal Person Marking 34.1 stable 
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101 Expression of Pronominal Subjects 29.6 unstable 

102 Verbal Person Marking 19.3 very unstable 

103 Third Person Zero of Verbal Person Marking 25.3 unstable 

104 Order of Person Markers on the Verb 37.2 stable 

105 Ditransitive Constructions: The Verb 'Give' 19.5 very unstable 

106 Reciprocal Constructions 21.5 very unstable 

107 Passive Constructions 28.3 unstable 

108 Antipassive Constructions 21.8 very unstable 

109 Applicative Constructions 36.0 stable 

110 Periphrastic Causative Constructions 15.3 very unstable 

111 Nonperiphrastic Causative Constructions 47.8 stable 

112 Negative Morphemes 27.1 unstable 

113 Symmetric and Asymmetric Standard Negation 24.1 unstable 

114 Subtypes of Asymmetric Standard Negation 31.0 unstable 

115 Negative Indefinite Pronouns and Predicate Negation 6.9 very unstable 

116 Polar Questions 24.3 unstable 

117 Predicative Possession 34.9 stable 

118 Predicative Adjectives 74.3 very stable 

119 Nominal and Locational Predication 70.9 very stable 

120 Zero Copula for Predicate Nominals 28.4 unstable 

121 Comparative Constructions 56.0 very stable 

122 Relativization on Subjects 44.3 stable 

123 Relativization on Obliques 37.8 stable 

124 'Want' Complement Subjects 28.4 unstable 

125 Purpose Clauses 48.3 stable 

126 'When' Clauses 31.2 unstable 

127 Reason Clauses 45.9 stable 

128 Utterance Complement Clauses 7.3 very unstable 

129 Hand and Arm 41.4 stable 

130 Finger and Hand 32.7 unstable 

131 Numeral Bases 23.5 unstable 

132 Number of Non-Derived Basic Colour Categories 16.0 very unstable 

133 Number of Basic Colour Categories 9.2 very unstable 

134 Green and Blue 30.4 unstable 

135 Red and Yellow -6.7 very unstable 

136 M-T Pronouns 19.9 very unstable 

137 N-M Pronouns 53.9 very stable 
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Appendix 2. Relative stabilities of individual values of WALS features  

 

Binary recoding of the 134 WALS features produces 625 binary features, one for each value. For 

each of the 12 features that are already binary in WALS, one of the two new features is redundant. 

For some values of the other features, U in (1) is close to 100%. This happens when the value is 

rare. For instance, U above 90% implies that the value occurs in less than 5% of cases. Results for 

such values are unreliable because of the small sample. To indicate this unreliability we put 

parentheses around stabilities for values with U above 90%. A four-way categorization of the 

remaining 445 values may be defined by the following ranges: 

• very stable: 51.8 – 100.0 

• stable: 32.8 – 51.7 

• unstable: 19.2 – 32.7 

• very unstable: -62.8 – 18.9 

 

Fea-

ture 

Feature description Value Description of value Stability 

(%) 

1 Small     13.2 

2 Moderately small     31.1 

3 Average     21.6 

4 Moderately large    -12.4 

1 

 

Consonant Inventories 

 

5 Large     16.9 

1 Small vowel inventory (2-4)     52.5 

2 Average vowel inventory (5-6)     25.4 

2 

 

Vowel Quality 

Inventories 

 3 Large vowel inventory (7-14)     27.6 

1 Low     30.7 

2 Moderately low     16.5 

3 Average      9.0 

3 

 

Consonant-Vowel 

Ratio 

 

4 Moderately high     19.6 
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5 High     36.6 

1 No voicing contrast     29.6 

2 Voicing contrast in plosives alone     25.5 

3 Voicing contrast in fricatives alone     -2.3 

4 

 

Voicing in Plosives 

and Fricatives 

 

4 Voicing contrast in both plosives and fricatives     16.7 

1 Other     21.0 

2 /p t k b d g/     33.5 

3 Missing /p/     49.5 

4 Missing /g/     (5.3) 

5 

 

Voicing and Gaps in 

Plosive Systems 

 

5 Both missing    (49.0) 

1 No uvulars     45.5 

2 Uvular stops only     16.0 

3 Uvular continuants only    (11.5) 

6 

 

Uvular Consonants 

 

4 Uvular stops and continuants     53.7 

1 No glottalized consonants     53.4 

2 Ejectives only     56.8 

3 Implosives only     24.1 

4 Glottalized resonants only    (17.3) 

5 Ejectives and implosives     (9.8) 

6 Ejectives and glottalized resonants    (43.5) 

7 Implosives and glottalized resonants     (4.9) 

7 

 

Glottalized Consonants 

 

8 Ejectives, implosives and glottalized resonants     (2.7) 

1 No laterals     28.2 

2 /l/, no obstruent laterals     35.4 

3 Laterals, but no /l/, no obstruent lateral    (17.3) 

4 /l/ and lateral obstruents     47.2 

8 

 

Lateral Consonants 

 

5 No /l/, but lateral obstruents   (-34.7) 

1 Velar nasal, also initially     57.2 

2 Velar nasal, but not initially     46.4 

9 

 

The Velar Nasal 

 

3 No velar nasal     59.1 

1 Contrastive nasal vowels present     57.0 10 

 

Vowel Nasalization 

2 Contrastive nasal vowels absent     57.0 

1 None     15.6 

2 High and mid     (2.9) 

3 High only   (-10.6) 

11 

 

Front Rounded Vowels 

 

4 Mid only    (63.8) 

12 Syllable Structure 1 Simple syllable structure     32.9 
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2 Moderately complex syllable structure     19.6 

3 Complex syllable structure     25.7 

1 No tones     66.9 

2 Simple tone system     29.8 

13 

 

Tone 

 

3 Complex tone system     42.5 

1 No fixed stress (mostly weight-sensitive stress)     11.5 

2 Initial: stress is on the first syllable     37.0 

3 Second: stress is on the second syllable    (-9.1) 

4 Third: stress is on the third syllable   (-55.4) 

5 Antepenultimate: stress is on the antepenultimate 

(third from the right) syllable 

   (10.8) 

6 Penultimate: stress is on the penultimate (second 

from the right) syllable 

    36.2 

14 

 

Fixed Stress Locations 

 

7 Ultimate: stress is on the ultimate (last) syllable     41.1 

1 Left-edge: Stress is on the first or second syllable     24.6 

2 Left-oriented: The third syllable is involved    (52.6) 

3 Right-edge: Stress on ultimate or penultimate 

syllable 

    10.1 

4 Right-oriented: The antepenultimate is involved    (18.0) 

5 Unbounded: Stress can be anywhere in the word     14.5 

6 Combined: Both Right-edge and unbounded   (-30.8) 

7 Not predictable     46.7 

15 

 

Weight-Sensitive 

Stress 

 

8 Fixed stress (no weight-sensitivity)     10.9 

1 No weight, or weight factor unknown     12.2 

2 Long vowel: long vowels are heavy for stress    -10.3 

3 Coda consonant: closed syllables are heavy for 

stress 

    (6.8) 

4 Long vowel + Coda: long vowels or closed 

syllables 

    17.2 

5 Prominence: other factors are heavy for stress     20.9 

6 Lexical: lexical stress, diacritic weight     46.3 

16 

 

Weight Factors in 

Weight-Sensitive 

Stress Systems 

 

7 Combined: two of the above factors determine 

weight 

   -12.2 

1 Trochaic: left-hand syllable in the foot is strong     22.6 

2 Iambic: right-hand syllable in the foot is strong     31.9 

3 Dual: system has both trochaic and iambic feet    (-9.8) 

17 

 

Rhythm Types 

 

4 Undetermined: no clear foot type      6.1 
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5 Absent: no rhythmic stress     29.2 

1 All present     54.4 

2 No bilabials   (-18.4) 

3 No fricatives     67.1 

4 No nasals    (29.0) 

5 No bilabials or nasals    (22.1) 

18 

 

Absence of Common 

Consonants 

 

6 No fricatives or nasals   (100.0) 

1 None     10.2 

2 Clicks    (59.8) 

3 Labial-velars     39.5 

4 Pharyngeals    (34.8) 

5 'Th' sounds     -3.1 

6 Clicks, pharyngeals, and 'th'   (-28.6) 

19 

 

Presence of 

Uncommon 

Consonants 

 

7 Pharyngeals and 'th'   (-36.0) 

1 Exclusively concatenative     63.5 

2 Exclusively isolating    -19.4 

3 Exclusively tonal  (-119.4) 

4 Tonal/isolating   (100.0) 

5 Tonal/concatenative  (-276.2) 

6 Ablaut/concatenative   (100.0) 

20 

 

Fusion of Selected 

Inflectional Formatives 

 

7 Isolating/concatenative     58.2 

1 Monoexponential case     59.5 

2 Case + number    (18.6) 

3 Case + referentiality   (100.0) 

4 Case + TAM (tense-aspect-mood)   (100.0) 

21 

 

Exponence of Selected 

Inflectional Formatives 

 

5 No case     46.4 

1 0-1 category per word   (100.0) 

2 2-3 categories per word     61.5 

3 4-5 categories per word    -24.4 

4 6-7 categories per word     12.8 

5 8-9 categories per word    -13.0 

6 10-11 categories per word     14.5 

22 

 

Inflectional Synthesis 

of the Verb 

 

7 12-13 categories per word   (100.0) 

1 P is head-marked     55.8 

2 P is dependent-marked     -5.5 

3 P is double-marked     15.5 

23 

 

Locus of Marking in 

the Clause 

 

4 P has no marking     36.1 
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5 Other types   (100.0) 

1 Possessor is head-marked     25.6 

2 Possessor is dependent-marked     29.0 

3 Possessor is double-marked     25.1 

4 Possessor has no marking      7.9 

24 

 

Locus of Marking in 

Possessive Noun 

Phrases 

 

5 Other types   (100.0) 

1 Consistently head-marking     49.8 

2 Consistently dependent-marking     12.1 

3 Consistently double-marking     34.3 

4 Consistently zero-marking   (-30.3) 

25 

 

Locus of Marking: 

Whole-language 

Typology 

 

5 Inconsistent marking or other type     49.9 

1 Little or no inflectional morphology     35.4 

2 Predominantly suffixing     66.8 

3 Moderate preference for suffixing     27.2 

4 Approximately equal amounts of suffixing and 

prefixing 

    25.7 

5 Moderate preference for prefixing     19.4 

26 

 

Prefixing vs. Suffixing 

in Inflectional 

Morphology 

 

6 Predominantly prefixing     41.3 

1 Productive full and partial reduplication     36.7 

2 Full reduplication only     -6.9 

27 

 

Reduplication 

 

3 No productive reduplication     67.2 

1 Inflectional case marking is absent or minimal     86.9 

2 Inflectional case marking is syncretic for core 

cases only 

   -12.0 

3 Inflectional case marking is syncretic for core and 

non-core cases 

    34.9 

28 

 

Case Syncretism 

 

4 Inflectional case marking is never syncretic    100.0 

1 No subject person/number marking     52.0 

2 Subject person/number marking is syncretic    100.0 

29 

 

Syncretism in Verbal 

Person/Number 

Marking 3 Subject person/number marking is never syncretic     60.1 

1 None     77.8 

2 Two     78.3 

3 Three     69.7 

4 Four    (24.9) 

30 

 

Number of Genders 

 

5 Five or more     80.2 

1 No gender system     77.8 31 

 

Sex-based and Non-

sex-based Gender 2 Sex-based gender system     81.1 
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Systems 3 Non-sex-based gender system     89.6 

1 No gender system     77.8 

2 Semantic assignment     51.0 

32 

 

Systems of Gender 

Assignment 

 3 Semantic and formal assignment     69.1 

1 Plural prefix     63.2 

2 Plural suffix     48.6 

3 Plural stem change    (30.4) 

4 Plural tone     (5.0) 

5 Plural by complete reduplication of stem     (4.2) 

6 Morphological plural with no method primary    (33.8) 

7 Plural word     25.4 

8 Plural clitic     27.4 

33 

 

Coding of Nominal 

Plurality 

 

9 No plural     34.5 

1 No nominal plural     32.8 

2 Plural only in human nouns, optional      3.6 

3 Plural only in human nouns, obligatory      1.8 

4 Plural in all nouns, always optional      9.6 

5 Plural in all nouns, optional in inanimates    -33.0 

34 

 

Occurrence of Nominal 

Plurality 

 

6 Plural in all nouns, always obligatory     18.6 

1 No independent subject pronouns   (100.0) 

2 Number-indifferent pronouns    (44.8) 

3 Person-number affixes     69.6 

4 Person-number stem     43.3 

5 Person-number stem with a pronominal plural 

affix 

     1.0 

6 Person-number stem with a nominal plural affix     39.5 

7 Person stem with a pronominal plural affix     21.1 

35 

 

Plurality in 

Independent Personal 

Pronouns 

 

8 Person stem with a nominal plural affix     -3.8 

1 Associative plural marker also used for additive 

plurals 

    27.2 

2 Special bound associative plural marker     21.4 

3 Special non-bound associative plural marker     26.1 

36 

 

The Associative Plural 

 

4 Associative plural absent     40.7 

1 Definite word distinct from demonstrative     19.7 

2 Demonstrative word used as marker of 

definiteness 

    -1.7 

37 

 

Definite Articles 

 

3 Definite affix on noun     21.0 



 

 

53 

53 

4 No definite article but indefinite article     13.1 

5 Neither definite nor indefinite article     16.8 

1 Indefinite word distinct from numeral for 'one'     11.9 

2 Numeral for 'one' is used as indefinite article     20.1 

3 Indefinite affix on noun     (5.7) 

4 No indefinite article but definite article     14.6 

38 

 

Indefinite Articles 

 

5 Neither indefinite nor definite     22.5 

1 No grammaticalised marking at all   (100.0) 

2 'We' and 'I' identical   (100.0) 

3 No inclusive/exclusive opposition     58.9 

4 Only inclusive differentiated   (100.0) 

39 

 

Inclusive/Exclusive 

Distinction in 

Independent Pronouns 

 

5 Inclusive and exclusive differentiated     56.3 

1 No person marking at all     77.0 

2 'We' and 'I' identical     59.7 

3 No inclusive/exclusive opposition     80.4 

4 Only inclusive differentiated    (48.6) 

40 

 

Inclusive/Exclusive 

Distinction in Verbal 

Inflection 

 

5 Inclusive and exclusive differentiated     23.7 

1 No distance contrast    (23.6) 

2 Two-way contrast      8.5 

3 Three-way contrast     20.0 

4 Four-way contrast    (29.5) 

41 

 

Distance Contrasts in 

Demonstratives 

 

5 Five (or more)-way contrast    (11.8) 

1 Same forms     44.8 

2 Different stems     48.3 

42 

 

Pronominal and 

Adnominal 

Demonstratives 

 

3 Different inflectional features     70.2 

1 Third person pronouns and demonstratives are 

unrelated to demonstratives 

    39.0 

2 Third person pronouns and demonstratives are 

related to all demonstratives 

    25.4 

3 Third person pronouns and demonstratives are 

related to remote demonstratives 

    10.8 

4 Third person pronouns and demonstratives are 

related to non-remote demonstratives 

    33.2 

5 Third person pronouns and demonstratives are 

related by gender markers 

    14.8 

43 

 

Third Person Pronouns 

and Demonstratives 

 

6 Third person pronouns and demonstratives are 

related for non-human reference 

    19.7 



 

 

54 

54 

1 Gender distinctions in 3rd person plus 1st and/or 

2nd person 

   (79.6) 

2 Gender distinctions in 3rd person only, but in both 

singular and non-singular 

    40.9 

3 Gender distinctions in 3rd person singular only     45.6 

4 Gender distinctions in 1st or 2nd person but not 

3rd 

  (100.0) 

5 Gender distinctions in 3rd person non-singular 

only 

 (-163.8) 

44 

 

Gender Distinctions in 

Independent Personal 

Pronouns 

 

6 No gender distinctions     52.7 

1 Second person pronouns encode no politeness 

distinction 

    32.9 

2 Second person pronouns encode a binary 

politeness distinction 

   -12.9 

3 Second person pronouns encode multiple 

politeness distinctions 

    -7.3 

45 

 

Politeness Distinctions 

in Pronouns 

 

4 Second person pronouns are dominantly avoided 

for politeness reasons 

   (75.5) 

1 Interrogative-based indefinites     43.8 

2 Generic-noun-based indefinites     51.0 

3 Special indefinites      2.1 

4 Mixed indefinites     -3.6 

46 

 

Indefinite Pronouns 

 

5 Existential construction   (100.0) 

1 Intensifiers and reflexive pronouns are formally 

identical 

    56.8 47 

 

Intensifiers and 

Reflexive Pronouns 

 2 Intensifiers and reflexive pronouns are formally 

differentiated 

    56.8 

1 No adpositions     68.8 

2 Adpositions without person marking     42.0 

3 Person marking for pronouns only     23.5 

48 

 

Person Marking on 

Adpositions 

 

4 Person marking for pronouns and nouns     17.9 

1 No morphological case-marking     63.1 

2 2 case categories     -6.0 

3 3 case categories    (26.9) 

4 4 case categories   (-16.3) 

5 5 case categories    (-9.3) 

6 6-7 case categories     18.4 

49 

 

Number of Cases 

 

7 8-9 case categories     65.3 



 

 

55 

55 

8 10 or more case categories     41.2 

9 Exclusively borderline morphological case-

marking 

    76.1 

1 No morphological case-marking     72.7 

2 Symmetrical case-marking     50.7 

3 Additive-quantitatively asymmetrical case-

marking 

    36.7 

4 Subtractive-quantitatively asymmetrical case-

marking 

    32.5 

5 Qualitatively asymmetrical case-marking    (51.9) 

50 

 

Asymmetrical Case-

Marking 

 

6 Syncretism in relevant NP-types      9.4 

1 Case suffixes     51.7 

2 Case prefixes    (29.2 

3 Case coded by tone   (-29.8) 

4 Case coded by changes within noun stem   (-30.6) 

5 Mixed morphological case strategies with none 

primary 

  (-12.7) 

6 Postpositional clitics     28.2 

7 Prepositional clitics    (27.6) 

8 Inpositional clitics   (100.0) 

51 

 

Position of Case 

Affixes 

 

9 Neither case affixes nor adpositional clitics     54.7 

1 Identity     15.5 

2 Differentiation     29.8 

52 

 

Comitatives and 

Instrumentals 

 3 Mixed     -1.0 

1 Zero: Ordinal numerals do not exist     51.9 

2 One: No distinction of cardinal and ordinal 

numerals 

   (57.8) 

3 First: Cardinal and ordinal numerals are identical 

except for 'one' and 'first' 

   (17.1) 

4 One-th: One-th: Ordinal numerals are derived 

from cardinal numerals 

    50.3 

5 First/One-th: All ordinal numerals are derived 

from cardinal numerals with different allomorphs 

for 'first' one of which is morphologically 

independent of 'one' 

    16.6 

53 

 

Ordinal Numerals 

 

6 Two-th: Two-th: Ordinal numerals from 'two' 

upwards are derived from cardinal numerals, 'first' 

is suppletive 

    36.0 



 

 

56 

56 

7 Second: 'First' and a small set of consecutive 

higher ordinal numerals are suppletive 

    54.2 

8 Variou-th: Other solutions    (17.1) 

1 No distributive numerals     37.0 

2 Marked by reduplication     66.0 

3 Marked by prefix    -11.6 

4 Marked by suffix     60.1 

5 Marked by preceding word     30.3 

6 Marked by following word    (-2.4) 

54 

 

Distributive Numerals 

 

 

7 Marked by mixed or other strategies     32.6 

1 Numeral classifiers are absent     53.6 

2 Numeral classifiers are optional     31.4 

55 

 

Numeral Classifiers 

 

3 Numeral classifiers are obligatory     24.3 

1 Formally different     28.3 

2 Formally similar, not involving interrogative 

expression 

    23.6 

56 

 

Conjunctions and 

Universal Quantifiers 

 

3 Formally similar, involving interrogative 

expression 

    29.9 

1 Possessive prefixes     68.3 

2 Possessive suffixes     55.6 

3 Both possessive prefixes and possessive suffixes, 

with neither primary 

   (28.9) 

57 

 

Position of Pronominal 

Possessive Affixes 

 

4 No possessive affixes     46.5 

1 Obligatorily possessed nouns exist    -24.9 58 

 

Obligatory Possessive 

Inflection 2 No obligatorily possessed nouns    -24.9 

1 No possessive classification     -1.3 

2 Two classes     -3.2 

3 Three to five classes     20.3 

59 

 

Possessive 

Classification 

 

4 More than five classes    (20.1) 

1 Weakly differentiated     12.6 

2 Moderately differentiated, with genitives and 

adjectives collapsed 

    (3.1) 

3 Moderately differentiated, with genitives and 

relative clauses collapsed 

   (19.9) 

4 Moderately differentiated, with adjectives and 

relative clauses collapsed 

    22.1 

5 Moderately differentiated; other   (-39.2) 

60 

 

Genitives, Adjectives 

and Relative Clauses 

 

6 Highly differentiated      6.4 



 

 

57 

57 

1 Adjective may not occur without noun   (100.0) 

2 Adjective may occur without noun, and without 

marking 

    41.7 

3 Adjective may occur without noun, obligatorily 

marked by prefix 

  (100.0) 

4 Adjective may occur without noun, obligatorily 

marked by suffix 

     5.1 

5 Adjective may occur without noun, obligatorily 

marked by preceding word 

    59.7 

6 Adjective may occur without noun, obligatorily 

marked by following word 

   100.0 

61 

 

Adjectives without 

Nouns 

 

7 Adjective may occur without noun, obligatorily 

marked by mixed or other strategies 

  (100.0) 

1 Sentential: dependent-marking of the finite clause 

is retained for S, A and P 

    53.3 

2 Possessive-Accusative: S/A treated as possessors, 

P retains sentential marking 

    39.6 

3 Ergative-Possessive: S/P treated as possessors, A 

treated differently 

    74.6 

4 Double-Possessive: All major arguments treated 

as possessors 

   (32.5) 

5 Other: Minor patterns   (-36.0) 

6 Mixed: Several patterns in the same language    -39.9 

7 Not both A and P in the same construction     53.0 

62 

 

Action Nominal 

Constructions 

 

8 No action nominals     66.1 

1 AND-languages: 'and' and 'with' are not identical     54.3 63 

 

Noun Phrase 

Conjunction 2 WITH-languages: 'and' and 'with' are identical     54.3 

1 Nominal and verbal conjunction are largely 

identical 

    19.2 

2 Nominal and verbal conjunction are different     16.5 

64 

 

Nominal and Verbal 

Conjunction 

 

3 Nominal and verbal conjunction are primarily 

expressed by juxtaposition 

   (48.8) 

1 Grammatical marking of perfective/imperfective 

distinction 

    36.0 65 

 

Perfective/Imperfective 

Aspect 

 2 No grammatical marking of 

perfective/imperfective distinction 

    36.0 

66 

 

The Past Tense 

 

1 Past/non-past distinction marked; no remoteness 

distinction 

    44.6 



 

 

58 

58 

2 Past/non-past distinction marked; 2-3 degrees of 

remoteness distinguished 

    41.7 

3 Past/non-past distinction marked; at least 4 

degrees of remoteness distinguished 

  (100.0) 

4 No grammatical marking of past/non-past 

distinction 

    64.8 

1 Inflectional marking of future/non-future 

distinction 

    26.9 67 

 

The Future Tense 

 

2 No inflectional marking of future/non-future 

distinction 

    26.9 

1 Perfect of the 'have'-type (derived from a 

possessive construction) 

   (53.6) 

2 Perfect derived from word meaning 'finish' or 

'already' 

    39.4 

3 Other perfect     12.3 

68 

 

The Perfect 

 

4 No perfect     22.4 

1 Tense-aspect prefixes     37.1 

2 Tense-aspect suffixes     65.2 

3 Tense-aspect tone     (4.6) 

4 Combination of tense-aspect strategies with none 

primary 

    23.4 

69 

 

Position of Tense-

Aspect Affixes 

5 No tense-aspect inflection     46.4 

1 The language has morphologically dedicated 

second singular as well as second plural 

imperatives 

    34.7 

2 The language has morphologically dedicated 

second singular imperatives but no 

morphologically dedicated second plural 

imperatives 

    -6.9 

3 The language has morphologically dedicated 

second plural imperatives but no morphologically 

dedicated second singular imperatives 

  (-64.1) 

4 The language has morphologically dedicated 

second person imperatives that do not distinguish 

between singular and plural 

    10.7 

70 

 

The Morphological 

Imperative 

 

5 The language has no morphologically dedicated 

second-person imperatives at all 

    41.4 

71 The Prohibitive 1 The prohibitive uses the verbal construction of the     25.0 



 

 

59 

59 

second singular imperative and a sentential 

negative strategy found in (indicative) 

declaratives 

2 The prohbitive uses the verbal construction of the 

second singular imperative and a sentential 

negative strategy not found in (indicative) 

declaratives 

    21.9 

3 The prohibitive uses a verbal construction other 

than the second singular imperative and a 

sentential negative strategy found in (indicative) 

declaratives 

    23.7 

  

4 The prohibitive uses a verbal construction other 

than the second singular imperative and a 

sentential negative strategy not found in 

(indicative) declaratives 

    26.3 

1 The language has a maximal system, but not a 

minimal one 

    20.2 

2 The language has a minimal system, but not a 

maximal one 

   (15.4) 

3 The language has both a maximal and a minimal 

system 

  (-32.3) 

72 

 

Imperative-Hortative 

Systems 

 

4 The language has neither a maximal nor a 

minimal system 

    28.5 

1 Inflectional optative present     56.7 73 

 

The Optative 

 2 Inflectional optative absent     56.7 

1 The language can express situational possibility 

with affixes on verbs 

    20.2 

2 The language cannot express situational 

possibility with affixes on verbs, but with verbal 

constructions 

    35.0 

74 

 

Situational Possibility 

 

3 The language cannot express situational 

possibility with affixes on verbs or with verbal 

constructions, but with other kinds of markers 

   (48.7) 

1 The language can express epistemic possibility 

with verbal constructions 

     9.1 75 

 

Epistemic Possibility 

 

2 The language cannot express epistemic possibility 

with verbal constructions, but with affixes on 

verbs 

    36.1 



 

 

60 

60 

3 The language cannot express epistemic possibility 

with verbal constructions or with affixes on verbs, 

but with other kinds of markers 

    35.9 

1 The language has markers that can code both 

situational and epistemic modality, both for 

possibility and necessity 

    19.4 

2 The language has markers that can code both 

situational and epistemic modality, but only for 

possibility or for necessity 

    -3.9 

76 

 

Overlap between 

Situational and 

Epistemic Modal 

Marking 

 

3 The language has no markers that can code both 

situational and epistemic modality 

    12.0 

1 No grammatical evidentials     27.9 

2 Only indirect evidentials     28.9 

77 

 

Semantic Distinctions 

of Evidentiality 

 3 Both direct and indirect evidentials     29.3 

1 No grammatical evidentials     27.9 

2 Verbal affix or clitic     24.5 

3 Part of the tense system    (13.8) 

4 Separate particle     22.0 

5 Modal morpheme   (-54.4) 

78 

 

Coding of 

Evidentiality 

 

6 Mixed systems   (-21.3) 

1 Suppletion according to tense     36.7 

2 Suppletion according to aspect    (41.5) 

3 Suppletion in both tense and aspect     58.8 

79 

 

Suppletion According 

to Tense and Aspect 

 

4 No suppletion in tense or aspect     62.8 

1 No singular-(dual)-plural pairs/triples     69.2 

2 Singular-plural pairs, no suppletion     13.1 

3 Singular-plural pairs, suppletion     21.0 

4 Singular-dual-plural triples, no suppletion    (37.5) 

80 

 

 

Verbal Number and 

Suppletion 

 

5 Singular-dual-plural triples, suppletion   (-22.1) 

1 Subject-object-verb (SOV)     69.5 

2 Subject-verb-object (SVO)     59.2 

3 Verb-subject-object (VSO)     44.5 

4 Verb-object-subject (VOS)    (13.6) 

5 Object-verb-subject (OVS)     (8.0) 

6 Object-subject-verb (OSV)     (7.7) 

81 

 

Order of Subject, 

Object and Verb 

 

7 Lacking a dominant word order     24.5 

1 Subject precedes verb (SV)     42.7 82 

 

Order of Subject and 

Verb 2 Subject follows verb (VS)     44.4 



 

 

61 

61 

 3 Both orders with neither order dominant      5.9 

1 Object precedes verb (OV)     71.7 

2 Object follows verb (VO)     73.4 

83 

 

Order of Object and 

Verb 

 3 Both orders with neither order dominant     21.4 

1 Verb-object-oblique (VOX)     61.7 

2 Oblique-verb-object (XVO)   (100.0) 

3 Oblique-object-verb (XOV)     62.5 

4 Object-oblique-verb (OXV)     48.8 

5 Object-verb-oblique (OVX)     24.9 

84 

 

Order of Object, 

Oblique, and Verb 

 

6 More than one order with none dominant     54.2 

1 Postpositions     80.1 

2 Prepositions     76.5 

3 Inpositions    (84.8) 

4 More than one adposition type with none 

dominant 

    (5.9) 

85 

 

Order of Adposition 

and Noun Phrase 

 

5 No adpositions    (37.7) 

1 Genitive-noun (GenN)     70.0 

2 Noun-genitive (NGen)     70.6 

86 

 

Order of Genitive and 

Noun 

 3 Both orders occur with neither order dominant     32.4 

1 Modifying adjective precedes noun (AdjN)     59.2 

2 Modifying adjective follows noun (NAdj)     54.8 

3 Both orders of noun and modifying adjective 

occur, with neither dominant 

    18.9 

87 

 

Order of Adjective and 

Noun 

 

4 Adjectives do not modify nouns, occurring as 

predicates in internally headed relative clauses 

    (-.7) 

1 Demonstrative word precedes noun (DemN)     54.8 

2 Demonstrative word follows noun (NDem)     48.1 

3 Demonstrative prefix on noun    (35.8) 

4 Demonstrative suffix on noun    (12.5) 

5 Demonstrative simultaneously before and after 

noun 

    (5.2) 

88 

 

Order of 

Demonstrative and 

Noun 

 

6 Two or more of above types with none dominant   (-10.1) 

1 Numeral precedes noun (NumN)     59.0 

2 Numeral follows noun (NNum)     60.1 

3 Both orders of numeral and noun with neither 

order dominant 

    13.7 

89 

 

Order of Numeral and 

Noun 

 

4 Numeral only modifies verb   (100.0) 



 

 

62 

62 

1 Relative clause follows noun (NRel)     68.2 

2 Relative clause precedes noun (RelN)     69.4 

3 Internally-headed relative clause     (-.4) 

4 Correlative relative clause    (20.8) 

5 Adjoined relative clause    (29.9) 

6 Double-headed relative clause    (12.6) 

90 

 

Order of Relative 

Clause and Noun 

 

7 Mixed types of relative clause with none 

dominant 

     6.4 

1 Degree word precedes adjective (DegAdj)     49.2 

2 Degree word follows adjective (AdjDeg)     33.2 

91 

 

Order of Degree Word 

and Adjective 

 3 Both orders occur with neither order dominant      1.6 

1 Question particle at beginning of sentence     30.1 

2 Question particle at end of sentence     26.7 

3 Question particle in second position in sentence    (36.8) 

4 Question particle with other position    (10.1) 

5 Question particle in either of two positions    (14.8) 

92 

 

Position of Polar 

Question Particles 

 

6 No question particle     18.4 

1 Interrogative phrases obligatorily initial     43.3 

2 Interrogative phrases not obligatorily initial     44.1 

93 

 

Position of 

Interrogative Phrases 

in Content Questions 

 

3 Mixed, some interrogative phrases obligatorily 

initial, some not 

   (25.9) 

1 Adverbial subordinators which are separate words 

and which appear at the beginning of the 

subordinate clause 

    61.2 

2 Adverbial subordinators which are separate words 

and which appear at the end of the subordinate 

clause 

    43.6 

3 Clause-internal adverbial subordinators    (10.5) 

4 Suffixal adverbial subordinators     45.0 

94 

 

Order of Adverbial 

Subordinator and 

Clause 

 

5 More than one type of adverbial subordinators 

with none dominant 

    17.2 

1 Neutral     52.5 

2 Nominative - accusative (standard)     15.8 

3 Nominative - accusative (marked nominative)   (100.0) 

4 Ergative - absolutive     65.5 

5 Tripartite   (100.0) 

98 

 

Alignment of Case 

Marking of Full Noun 

Phrases 

 

6 Active - inactive   (-15.2) 

99 Alignment of Case 1 Neutral     63.9 



 

 

63 

63 

2 Nominative - accusative (standard)     37.0 

3 Nominative - accusative (marked nominative)   (100.0) 

4 Ergative - absolutive     74.9 

5 Tripartite   (-44.1) 

6 Active - inactive   (-64.8) 

Marking of Pronouns 

 

7 None   (100.0) 

1 Neutral alignment (no verbal person marking)     14.2 

2 Accusative alignment     35.8 

3 Ergative alignment     41.8 

4 Active alignment     69.5 

5 Hierarchical alignment    (36.0) 

100 

 

Alignment of Verbal 

Person Marking 

 

6 Split alignment     32.5 

1 Pronominal subjects are expressed by pronouns in 

subject position that are normally if not 

obligatorily present 

    26.0 

2 Pronominal subjects are expressed by affixes on 

verbs 

    44.6 

3 Pronominal subjects are expressed by clitics with 

variable host 

   (29.4) 

4 Pronominal subjects are expressed by subject 

pronouns that occur in a different syntactic 

position from full noun phrase subjects 

    10.2 

5 Pronominal subjects are expressed only by 

pronouns in subject position, but these pronouns 

are often left out 

    27.4 

101 

 

Expression of 

Pronominal Subjects 

 

6 More than one of the above types with none 

dominant 

    (-.7) 

1 No person marking of any argument     12.2 

2 Person marking of only the A argument     38.9 

3 Person marking of only the P argument    -24.4 

4 Person marking of the A or P argument   (-11.3) 

102 

 

Verbal Person Marking 

 

5 Person marking of both the A and P arguments     23.1 

1 No person marking of the S     21.2 

2 No zero realization of third person S forms     31.8 

3 Zero realization of some third person singular 

forms 

    25.9 

103 

 

Third Person Zero of 

Verbal Person Marking 

 

4 Zero realization of all third person singular S 

forms 

    34.6 



 

 

64 

64 

5 Zero realization of all third person forms/No third 

person S forms 

     4.1 

6 Zero realization only of third person non-singular   (-91.3) 

1 A and P do not or do not both occur on the verb     24.3 

2 A precedes P     35.7 

3 P precedes A     57.5 

4 Both orders of A and P occur     25.5 

104 

 

Order of Person 

Markers on the Verb 

 

5 A and P are fused    (60.5) 

1 Indirect-object construction     26.4 

2 Double-object construction     22.9 

3 Secondary-object construction     21.0 

105 

 

Ditransitive 

Constructions: The 

Verb 'Give' 

 4 Mixed     -4.1 

1 There are no non-iconic reciprocal constructions     49.9 

2 All reciprocal constructions are formally distinct 

from reflexive constructions. 

    17.9 

3 There are both reflexive and non-reflexive 

reciprocal constructions. 

     7.0 

106 

 

Reciprocal 

Constructions 

 

4 The reciprocal and reflexive constructions are 

formally identical. 

    16.2 

1 There is a passive construction     28.3 107 

 

Passive Constructions 

 2 There is no passive construction     28.3 

1 Antipassive with patient-like argument left 

implicit 

    21.9 

2 Antipassive with patient-like argument expressed 

as oblique complement 

   -11.9 

108 

 

Antipassive 

Constructions 

 

3 No antipassive     45.5 

1 Benefactive object only; both bases     20.1 

2 Benefactive object only; transitive base only    (42.0) 

3 Benefactive and other; both bases     61.0 

4 Benefactive and other; transitive base only    (15.1) 

5 Non-benefactive object only; both bases    (-3.4) 

6 Non-benefactive object only; transitive base only   (100.0) 

7 Non-benefactive object only; intransitive base 

only 

 (-245.3) 

109 

 

Applicative 

Constructions 

 

8 No applicative construction     38.0 

1 Sequential type but no purposive type      8.2 

2 Purposive type but no sequential type     25.7 

110 

 

Periphrastic Causative 

Constructions 

 3 Both sequential type and purposive type      6.4 



 

 

65 

65 

1 No morphological type or compound type     40.3 

2 Morphological type but no compound type     47.2 

3 Compound type but no morphological type    (83.7) 

111 

 

Nonperiphrastic 

Causative 

Constructions 

 4 Both morphological type and compound type     40.9 

1 Negative affix     36.8 

2 Negative auxiliary verb     28.7 

3 Negative particle    (32.3) 

4 Negative word, unclear if verb or particle     24.9 

5 Variation between negative word and affix    (21.9) 

112 

 

Negative Morphemes 

 

6 Double negation    -16.2 

1 Symmetric standard negation only: Type Sym     21.4 

2 Asymmetric standard negation only: Type Asy     32.8 

113 

 

Symmetric and 

Asymmetric Standard 

Negation 

 

3 Symmetric and asymmetric standard negation: 

Type SymAsy 

    21.7 

1 In finiteness: Subtype A/Fin     15.1 

2 In reality status: Subtype A/NonReal     50.2 

3 In other grammatical categories: Subtype A/Cat     33.8 

4 In finiteness and reality status: Subtypes A/Fin 

and A/NonReal 

   (56.3) 

5 In finiteness and other grammatical categories: 

Subtypes A/Fin and A/Cat 

    35.0 

6 In reality status and other grammatical categories: 

Subtypes A/NonReal and A/Cat 

   (71.5) 

114 

 

Subtypes of 

Asymmetric Standard 

Negation 

 

7 Non-assignable (no asymmetry found)     21.4 

1 Negative indefinites co-occur with predicate 

negation 

    20.6 

2 Negative indefinites preclude predicate negation    (15.5) 

3 Negative indefinites show mixed behaviour     16.2 

115 

 

Negative Indefinite 

Pronouns and 

Predicate Negation 

 

4 Negative existential construction   (-96.0) 

1 Question particle     18.8 

2 Interrogative verb morphology     46.1 

3 Question particle and interrogative verb 

morphology 

   (21.0) 

4 Interrogative word order    (44.6) 

5 Absence of declarative morphemes    (20.3) 

6 Interrogative intonation only      9.0 

116 

 

Polar Questions 

 

7 No interrogative-declarative distinction   (-29.0) 



 

 

66 

66 

1 Locational Possessive     34.1 

2 Genitive Possessive      8.1 

3 Topic Possessive     18.3 

4 Conjunctional Possessive     52.2 

117 

 

Predicative Possession 

 

5 Have-Possessive     44.3 

1 Predicative adjectives have verbal encoding     70.0 

2 Predicative adjectives have nonverbal encoding     86.1 

118 

 

Predicative Adjectives 

 

3 Predicative adjectives have mixed encoding     65.4 

1 Split (i.e. different) encoding of nominal and 

locational predication 

    70.9 119 

 

Nominal and 

Locational Predication 

 2 Shared (i.e. identical) encoding of nominal and 

locational predication 

    70.9 

1 Zero copula is impossible     28.4 120 

 

Zero Copula for 

Predicate Nominals 

 

2 Zero copula is possible     28.4 

1 Locational Comparative     55.5 

2 Exceed Comparative     75.6 

3 Conjoined Comparative     -8.6 

121 

 

Comparative 

Constructions 

 

4 Particle Comparative     73.5 

1 Relative pronoun     81.4 

2 Non-reduction     43.8 

3 Pronoun-retention   (-23.4) 

122 

 

Relativization on 

Subjects 

 

4 Gap     41.3 

1 Relative Pronoun Strategy    100.0 

2 Non-Reduction Strategy     45.2 

3 Pronoun-Retention Strategy     31.4 

4 Gap Strategy     21.9 

123 

 

Relativization on 

Obliques 

 

5 Not possible     -5.6 

1 The complement subject is left implicit     37.5 

2 The complement subject is expressed overtly     24.3 

3 Both construction types exist    (-3.8) 

4 'Want' is expressed as a desiderative verbal affix     42.5 

124 

 

'Want' Complement 

Subjects 

 

5 'Want' is expressed as an uninflected desiderative 

particle 

  (-34.3) 

1 Balanced     35.0 

2 Balanced/deranked     38.8 

125 

 

Purpose Clauses 

 

3 Deranked     62.0 
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1 Balanced     35.0 

2 Balanced/deranked     -8.4 

126 

 

'When' Clauses 

 

3 Deranked     59.2 

1 Balanced     52.1 

2 Balanced/deranked     12.6 

127 

 

Reason Clauses 

 

3 Deranked     69.3 

1 Balanced     19.3 

2 Balanced/deranked     27.6 

128 

 

Utterance Complement 

Clauses 

 3 Deranked    -62.8 

1 Identity: a single word denotes both 'hand' and 

'arm' 

    41.4 129 

 

Hand and Arm 

 

2 Differentiation: one word denotes 'hand' and 

another, different word denotes 'arm' 

    41.4 

1 Identity: a single word denotes both 'hand' and 

'finger' and/or 'fingers' 

    32.7 130 

 

Finger and Hand 

 

2 Differentiation: one word denotes 'hand' and 

another, different word denotes 'finger' (or, very 

rarely, 'fingers') 

    32.7 

1 Decimal     26.6 

2 Hybrid vigesimal-decimal     13.9 

3 Pure vigesimal     -1.9 

4 Other base    (53.2) 

5 Extended body-part system    (35.6) 

131 

 

Numeral Bases 

 

6 Restricted     44.3 

1 3 categories   (-58.7) 

2 Between 3 and 4 categories  (-766.5) 

3 4 categories     45.6 

4 Between 4 and 5 categories   (100.0) 

5 5 categories     26.1 

6 Between 5 and 6 categories      3.5 

132 

 

Number of Non-

Derived Basic Colour 

Categories 

 

7 6 categories     36.6 

1 3, between 3 and 4, or 4 categories     21.5 

2 Between 4 and 5, 5, or between 5 and 6 categories     -4.6 

3 6 or between 6 and 7 categories    -31.1 

4 7 or between 7 and 8 categories    -21.6 

5 8 or between 8 and 9 categories    100.0 

133 

 

Number of Basic 

Colour Categories 

 

6 9, between 9 and 10, or 10 categories     76.2 
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7 More than 10 categories    (63.7) 

1 Green and blue     27.7 

2 Green-or-blue ('grue')     43.6 

3 Black-or-green-or-blue     43.2 

4 Black-or-blue and green  (-151.9) 

5 Yellow-or-green-or-blue   (100.0) 

6 Yellow-or-green and blue   (-92.1) 

134 

 

Green and Blue 

 

7 Green and blue not both encoded in any basic 

color term 

  (-35.0) 

1 Red and yellow    -13.2 

2 Red-or-yellow    -37.8 

3 Red and yellow-or-green-or-blue   (100.0) 

4 Red and yellow-or-green   (-92.1) 

135 

 

Red and Yellow 

 

5 Red and yellow not both encoded in any basic 

color term 

   (36.0) 

1 No M-T pronouns     24.9 

2 M-T pronouns, paradigmatic     49.1 

136 

 

M-T Pronouns 

 

3 M-T pronouns, non-paradigmatic  (-158.5) 

1 No N-M pronouns     51.5 

2 N-M pronouns, paradigmatic     36.4 

137 

 

N-M Pronouns 

 

3 N-M pronouns, non-paradigmatic   (100.0) 
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Figure 1. Size of real genera (circles) and simulated genera (line) as a function of relative rank. 



 

 

75 

75 

 

 

Figure 2. Similarity as a function of distance, for pairs of real languages in the same genus (filled 

circles), real unrelated languages (empty circles), simulated languages in the same genus (solid 

line), and simulated unrelated languages (dashed line). 
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Figure 3. Performance of Metric A (dotted line), B (dashed line), and C (solid line), as a function of 

data coverage (PL×PF), for stabilities uniformly distributed between 0.69 and 0.93. 
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Figure 4. Performance of Metric A (dotted line), B (dashed line), and C (solid line), as a function of 

data coverage (PL×PF), for stabilities uniformly distributed between 0.48 and 0.72. 
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Figure 5. Estimated stability as a function of absolute stability for the WALS simulation.   
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Figure 6. Inferred frequency distribution of absolute stability for WALS features.   
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Table 1. Performance of the different metrics in the WALS simulations 

 

 A B C 

Unskewed: 0.69 < s(i) < 0.93 0.73      0.75       0.91   

Skewed: 0.69 < s(i) < 0.93, q = 0 0.50       0.59       0.86   

Skewed: 0.69 < s(i) < 0.93, q = 0.07 0.58       0.70       0.90   

Skewed: 0.61 < s(i) < 0.85, q = 0.15 0.51       0.58       0.84   
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Table 2. Comparing our findings with categorical statements in the literature 

 

Corresponding WALS feature or 
feature value 

Statements in the literature 

Feature  
(.value) 

Description of feature  
(: value) 

Sta-
bility 
index 
(%) 

Four-
way 
catego-
rization 

Agreement 
between 
statement 
and our 
findings 

Place of adposition appears to be 
stable (Nichols 1995: 352); 
adpositions are stable (Croft 1996: 
206-7) 

85 Order of Adposition and Noun 
Phrase 

70.8 very 
stable 

yes  

39 Inclusive/Exclusive 
Distinction in Independent 
Pronouns 

64.6 very 
stable 

Inclusive/exclusive oppositions 
are stable (Nichols 1995: 343; 
2003: 303-4) 

40 Inclusive/Exclusive 
Distinction in Verbal 
Inflection 

65.0 very 
stable 

yes 

SVO is possibly stable (Nichols 
2003: 286, 305; Croft 1996: 206-
7) 

81.2 Order of Subject, Object and 
Verb: Subject-verb-object 
(SVO) 

59.2 very 
stable 

yes 

Definite articles are unstable 
(Croft 1996: 206-7) 

37 Definite Articles 15.9 very 
unstable 

yes 

Possessive classifiers are unstable 
(Croft 1996: 206-7) 

59 Possessive Classification 1.4 very 
unstable 

yes 

SOV is possibly stable (Croft 
1996: 206-7) 

81.1 Order of Subject, Object and 
Verb: Subject- object-verb 
(SOV) 

69.5 very 
stable 

yes 

Tones are stable but also areal 
(Nichols 1995: 343; 2003: 307) 

13 Tone 48.3 Stable yes 

98 Alignment of Case Marking of 
Full Noun Phrases 

46.7 Stable Dominant alignment is stable 
(Nichols 1995: 343) 

99 Alignment of Case Marking of 
Pronouns 

51.1 very 
stable 

yes 

49 Number of Cases 39 Stable 

50 Asymmetrical Case Marking 48.6 Stable 

51 Position of Case Affixes 47.7 Stable 

Cases are stable (Nichols 2003: 
286, 307) 

28 Case Syncretism 67.4 very 
stable 

yes 

Head-dependent marking in NP + 
S is stable (Nichols 1995: 343) 

25 Locus of Marking: Whole-
Language Typology 

36.6 Stable yes 

Consistent head marking may 
have a high probability for 
inheritance (Nichols 2003: 307) 

25.1 Locus of Marking: Whole-
language Typology: 
Consistently head-marking 

49.8 Stable yes 

Verb-initial word order is stable 
(Croft 1996: 206-7) 

81.3 Order of Subject, Object and 
Verb: Verb-subject-object 
(VSO) 

44.5 Stable yes  

Simple syllable structure is stable 
in northern Eurasia (Nichols 
2003: 286) 

12.1 Syllable Structure: Simple 
syllable structure 

32.9 Stable (yes) 
[samples 
differ] 

Genders are stable (Nichols 1995: 
343) 

30 Number of Genders 72.9 very 
stable 

yes [not 
clear 
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whether 
comparable] 

99.2 Alignment of Case Marking of 
Pronouns: Nominative - 
accusative (standard) 

37.0 Stable 

100.2 Alignment of Verbal Person 
Marking: Accusative 
alignment 

35.8 Stable 

100.3 Alignment of Verbal Person 
Marking: Ergative alignment 

41.8 Stable 

98.4 Alignment of Case Marking of 
Full Noun Phrases: Ergative-
absolutive 

65.5 very 
stable 

Accusative alignment is stable 
(Nichols 2003: 286) 

98.2 Alignment of Case Marking of 
Full Noun Phrases: 
Nominative - accusative 
(standard) 

15.8 very 
unstable 

yes & no 

88 Order of Demonstrative and 
Noun 

42.4 Stable 

89 Order of Numeral and Noun 54.9 very 
stable 

87 Order of Adjective and Noun 50.6 Stable 
86 Order of Genitive and Noun 65.3 very 

stable 

Dem-N, Num-N Adj-N less stable 
than Gen-N and Rel-N (Hawkins 
1983: 93) 

90 Order of Relative Clause and 
Noun 

54.5 very 
stable 

yes & no 

Nasal vowels are unstable 
(Greenberg 1978: 76, 1995:151, 
Croft 1996: 206-7; 2003: 235) 

10.1 Vowel Nasalization: 
Contrastive nasal vowels 
present 

57.0 very 
stable 

(no) [not 
clear 
whether 
comparable] 

Numeral classifiers do not have 
high probabilities for inheritance 
(Nichols 2003: 299) 

55 Numeral Classifiers 38.7 Stable no 

Head-dependent marking in S is 
stable (Nichols 1995: 343) 

23 Locus of Marking in the 
Clause 

27.5 unstable no 

Singular/plural opposition (vs. 
neutralization thereof) in noun 
inflection is stable (Nichols 1995: 
343). 

34.6 Occurrence of Nominal 
Plurality: Plural in all nouns, 
always obligatory 

18.6 very 
unstable 

no 

Ergativity has a low probability of 
inheritance (Nichols 2003: 295) 

99.4 Alignment of Case Marking of 
Pronouns: Ergative - 
absolutive 

74.9 very 
stable 

no 

A-removing inflection (or very 
regular derivation) on verbs 
(passive, etc.) is stable (Nichols 
1995: 343) 

107 Passive constructions 28.3 unstable no 

 

 
 


