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“Neat theories, messy realities: How to apply absolute definitions to gradient phenomena”

Laura A. Janda, Universitetet i Tromsø

Scientific Description

Definitions of language phenomena make precise distinctions using absolute criteria. However, the realities these definitions are designed to capture often reveal gradient, rather than absolute structure. The problem of reconciling the disconnect between absolute definitions and scalar data has become more acute with the availability of electronic language corpora, providing access to authentic, detailed data on an unprecedented scale. At the same time, this problem has become more solvable with the advent of statistical software that can analyze the structure of complex data. Traditional linguistic definitions have been inherited from an era that predates both of these technological advances, and perhaps it is time to re-evaluate these definitions. This project undertakes a thorough examination of one of the most fundamental concepts of linguistics, namely allomorphy, examining in detail a range of case studies that fit and deviate from the traditional definition to varying degrees. In so doing, we not only propose new standards for applying linguistic definitions, but also address broader philosophical issues of discreteness vs. continuity in scientific inquiry. The results of this research will yield more precise descriptions of languages that can be implemented in language teaching. 

A morpheme is a meaning-bearing unit of a language. Roots, prefixes, suffixes and endings are all morphemes. The word cats, for example, contains two morphemes: the root morpheme cat and the plural marker -s. Allomorphy is a structured relationship among morphemes in a language. Allomorphs are traditionally defined as a group of two or more morphemes that have the same function, yet are in complementary distribution (Bloomfield 1935: Chapters 10 & 13; Matthews 1993: Chapter 6). A typical example of allomorphy is the plural marker in English, which has three allomorphs: [-s] after roots ending in voiceless consonants as in cats, [-z] after roots ending in voiced consonants as in dogs, and [-әz] after roots ending in sibilant consonants as in foxes. This is a typical example of allomorphy in which the three forms are all clearly related to each other and distributed according to phonological factors. These three forms have the same function, that of signaling plural on nouns, and are said to be in complementary distribution because each allomorph is restricted to appear only in certain positions and the positions of the allomorphs do not overlap. Allomorphy is thus a relationship between the forms of a language (such as the three English plural markers) and the meanings those forms signal (in this case the meaning ‘plural’). Allomorphy is a pervasive phenomenon across all known languages of the world and identifying allomorphy is crucial to describing the grammar of a language. 


The traditional description of allomorphy can be restated as two absolute criteria on meaning and form: 


(a) Meaning: the function is identical


(b) Form: the distribution is complementary.

There are certainly examples that meet both criteria for allomorphy, but many (perhaps most) exhibit some deviation from the criteria. For example, English also has a zero morpheme for the plural that can appear in the same three environments as the above-mentioned allomorphs, as we see in sheep, deer, and fish. In the case of English such deviations are rare and can be handled as exceptions. Norwegian has a more complicated competition between zero and non-zero plural markers that requires a more nuanced interpretation. However, such examples only hint at the challenges we face in identifying allomorphy in language. As Newman 2008 demonstrates, corpus-based analysis of authentic language data invariably yields observations that are difficult to reconcile with theories of language. In other words, the real distribution of linguistic facts overwhelm our traditional definitions by presenting complex structures that those definitions cannot handle. 


“Neat Theories, Messy Realities” examines a range of case studies, covering various possible combinations of criteria and outcomes. Thus we examine uncontroversial cases of allomorphy, cases with minimal deviations, cases that deviate from only one of the criteria, and cases that deviate from both criteria. Some of the cases that deviate from one or both criteria, such as the sample case study presented below, nonetheless present compelling evidence of allomorphy. Other cases seem at first glance to be textbook examples of allomorphy, but fail to measure up under closer examination of corpus data. The purpose of our research is to establish standards for recognizing and rejecting allomorphy in order to optimize our understanding of the structure of languages. 


Ours is an out-of-the-box initiative representing linguistic theorizing that is not restrained by a specific framework, thus avoiding “aprioristic assumptions that are likely to lead to a distorted description of a language” (Haspelmath 2009). We integrate both formal and functional approaches, informed by empirical data and considerable expertise in how such data is to be interpreted. From a broader philosophical perspective, we appeal to a balance between rationality and reasonableness. Or, as Toulmin puts it (2001: 85, 111), the tension between “the rational deductions … of mathematically formulated theories” and “the imaginative conception of new lines of investigation [that] can take us far beyond the realm of rules”. We do not reject the traditional definition of allomorphy, but strive to apply it in a way that is consistent with real data and real experience, and thus to plumb the depths of language structures more thoroughly.


“Neat Theories, Messy Realities” focuses on the Slavic languages because they are a well-documented family of languages with a rich morphological system. By contrast English, for example, has a relatively impoverished morphology, because it has few grammatical endings and most word-formation has been supplanted by borrowing. Slavic languages provide excellent resources for collecting data due to the existence of on-line corpora such as the Russian National Corpus (www.ruscorpora.ru), with over 150 million words and advanced search capacities. However, the project also includes comparisons beyond the Slavic languages and its goals are applicable to all of the world’s languages. A bridge to other languages is the RuN project (http://www.hf.uio.no/ilos/forskning/forskningsprosjekter/run/index.html) at University of Oslo, which provides a parallel Norwegian-Russian-English corpus.


The “Neat Theories, Messy Realities” project builds upon and further develops the empirical methods of linguistic profiling pioneered in the “Exploring Emptiness” group at the University of Tromsø. Linguistic profiling is a suite of quantitative approaches to discovering the structure of languages via objective parameters observable in a corpus. The principle that unites all types of profiling is a relationship between form and meaning. This relationship can be probed by collecting data on distributions of forms and the contexts they appear in. Constructional profiling (Janda & Solovyev forthcoming; Sokolova, Lyashevskaya & Janda in preparation) examines the grammatical constructions that a word or morpheme appears in (the converse of the collostructional approach, cf. Stefanowitsch & Gries 2003 & 2005). Grammatical profiling collects data on the grammatical environments a morpheme is associated with (Nesset & Janda forthcoming, Nesset, Janda & Baayen forthcoming, Lyashevskaya & Janda in preparation a). Semantic profiling targets the relationship between a morpheme and the semantic tags of the words it occurs with (Lyashevskaya & Janda in preparation b). All types of linguistic profiling examine the frequency distributions of phenomena in corpus data to facilitate statistical analysis. Linguistic profiling is relevant for the criteria of allomorphy since it can reveal both the functional similarity and the distribution of candidate allomorphs. 


Linguistic profiles can be evaluated using statistical software such as R (http://cran.r-project.org), which features additional packages languageR and lme4 with functions specially developed for application to linguistic problems (Baayen 2008). Linguistics has lagged behind other fields (for example psychology) in establishing statistical standards for evaluating research results. “Neat Theories, Messy Realities” promotes standards for “best practice” in the field by providing a range of case studies and guidelines. Statistical models that are most relevant for analysis of linguistic profiles include chi-square, hierarchical cluster analysis, multiple regression, logistic regression and mixed-effects models. 


Our project will be hosted at the University of Tromsø, led by professor Laura A. Janda. Collaborators provide a local, national and global network, with professor Tore Nesset at the University of Tromsø, Assistant Professor Atle Grønn at the University of Oslo, Professor Dirk Geeraerts at the University of Leuven, Professor Vladimir Plungjan at the Russian Academy of Sciences (V. Vinogradov Institute of Russian Language) and Moscow State University, and Associate Professor Stephen Dickey at the University of Kansas. Two PhD students will be hired at the University of Tromsø in connection with the project and will work closely with both the project leader and the collaborators, thus integrating the efforts of senior and junior scholars.

Sample Case Studies

Russian has two semelfactive morphemes that fail to comply perfectly to both criteria for allomorphy, yet nonetheless present a compelling case for allomorphy (cf. Dickey & Janda forthcoming). Semelfactives are verbs that mean ‘do something once’, such as liznut’ ‘lick once’ (derived from lizat’ ‘lick’) and sgrubit’ ‘perform one rude act’ (derived from grubit’ ‘behave rudely’). As the two examples illustrate, such verbs are formed either by adding the suffix -nu or the prefix s- to a verb. In terms of criterion (a), identity of function, the two morphemes fail an absolute test because verbs that use -nu tend to describe cyclic physical actions (like licking), whereas verbs that combine with s- tend to describe more heterogeneous behaviors (like acting rude). However, there are cases of verbs that use both morphemes synonymously either in separate formations (as in xvastat’ ‘boast’, which forms both xvast(a)nut’ and sxvastat’ meaning ‘boast once’), or simultaneously (as in trusit’ ‘be a coward’ which forms struxnut’ ‘do one cowardly thing’ with both morphemes). Such examples demonstrate overlap in the range of verbs that can combine with -nu and s-, indicating that they belong to one functional continuum. 

To assess these morphemes in terms of criterion (b), complementary distribution, we can profile their frequency of association with verb classes. A database of -nu and s- semelfactives yields the type frequencies for Russian verb classes shown in the table and diagram below. The two morphemes fail to show complementary distribution, particularly in the case of verbs suffixed in -ova- and -i-. However, a statistical analysis yields very significant values: chi-square is 257.3, with 5 degrees of freedom. The probability that this distribution could have arisen by chance (p-value) < 2.2e-16. Furthermore Cramer’s V is 0.8, which is an extremely high value, indicating a robust effect (Cramer’s V gives 0.1 for a small effect, 0.3 for a medium effect, and 0.5 for a large effect; cf. King and Minium 2008: 329).

	
	base verbs that form -nu semelfactives
	base verbs that form s- semelfactives

	
	raw frequency
	% frequency
	raw frequency
	% frequency

	-aj-
	185
	62%
	6
	6%

	non-prod I
	56
	19%
	0
	0%

	*-ě-
	21
	7%
	1
	1%

	-ova-
	17
	6%
	18
	17%

	-i-
	17
	6%
	44
	42%

	*-ěj-
	0
	0%
	36
	34%

	Totals:
	296
	100%
	105
	100%
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In short, despite the fact that -nu and s- fail both absolute criteria for allomorphy, their distribution, both in terms of function and position, shows a clear and significant relationship. A grammar that failed to recognize this relationship would be missing an important fact about the structure of Russian. Our solution is to suggest that the traditional definition of allomorphy be retained but revalued as a prototype rather than as an absolute standard. Deviations from the prototype can be accepted or rejected in accordance with statistical measures of significance. Relationships that achieve statistical significance merit recognition as allomorphy. However, we need sample analyses of a whole range of case studies, covering both more certain and more questionable candidates for allomorphy, in order to establish realistic guidelines for such analysis. The guidelines can serve as the basis for similar projects involving other linguistic concepts that are typically defined in absolute terms, such as markedness, neutralization and allophony. 


Additional case studies present various challenges for recognizing allomorphy. For example, prefixes mark perfective aspect (a category of time marked on verbs) in Russian. The “purely perfectivizing prefixes” (Svenonius 2004 & forthcoming, Ramchand 2004) are traditionally assumed to be semantically empty (Tixonov 1998, Zaliznjak & Šmelev 2000). These are the prefixes that form Natural Perfectives (Janda 2007) with the same meaning as the Imperfective base verb, as we see in pisat’ ‘write (imperfective)’ and napisat’ ‘write (perfective)’ where the prefix na- marks perfective aspect. Given that there is a closed set of such prefixes all with the same perfectivizing function and each verb has a prefix, the prefixes should qualify as allomorphs. However, upon closer inspection we find that approximately 28% of verbs can take two or more prefixes (Lyashevskaya & Janda in preparation a), such as gruzit’ ‘load’ which uses the prefixes na-, po- and za- to form Natural Perfectives, thus violating the criterion (b) for complementary distribution. Furthermore, a corpus study of over 900 examples reveals a significant difference in the constructional profiles of the three perfectives of gruzit’ ‘load’ (chi-square value 452.8, p<0.0001, df=6, and Cramer’s V = 0.5, a large effect; cf. Sokolova, Lyashevskaya & Janda in preparation): nagruzit’ ‘load’ strongly prefers constructions where the container is the direct object (nagruzit’ sanki proviziej ‘load the sled with provisions’), po- almost exclusively prefers constructions with the load as the direct object (pogruzit’ meški na telegu ‘load bags onto the cart’), whereas za- has a more balanced distribution. The data thus indicate that the functions of the prefixes are very different, and thus the prefixes also fail criterion (a). In short, the prefixes are in contrastive (not complementary) distribution and mark contrasting (not identical) meanings. Given these findings, we can argue that the purely perfectivizing prefixes are not allomorphs, despite prevailing assumptions to the contrary. 


Dirk Geeraerts suggests a case study in which we consider the importance of lectal differences for the differentiation of near-allomorphs. For Belgian Dutch speakers there is a competition between the Belgian Dutch diminutive -ke and the standard Dutch diminutive -je, but should this be evaluated as a case of allomorphy or as a case of competition between language systems? Furthermore, each of the two systems presents phonetically predictable allomorphs (such as -pje and -tje for Belgian Dutch and -ske and -eke for standard Dutch). Does this mean that we could have allomorphy at two levels, both within each language system and across language systems?

Atle Grønn is considering exploring the interplay of definiteness with number across English, Norwegian, French and Russian. The category of number patterns differently in languages that have definiteness (like English the vs. a and Norwegian postposed definite article -en vs. indefinite article en) than in languages that lack definiteness (like Russian), as we see in these two translation equivalents:

(1) All my friends have married a Norwegian. (indefinite singular)

(2) Vse moi podrugi vyšli zamuž za norvežcev. (plural, lit. ‘Norwegians’)

In Russian it is strange to use a singular here, since it would imply that all my friends married the same person. Furthermore, even among languages that mark definiteness we observe differences in number. Norwegian presents more examples of bare singulars like kjøre bil ‘drive a car (lit. drive car)’ than English. In some cases, a bare singular in Norwegian corresponds to a bare plural in English:

(3) Alle de kriminelle brukte pistol. (bare singular)

(4) All the criminals used guns. (bare plural)

Linguistic profiling of parallel corpus data can help us understand more about these phenomena.


In addition to revealing linguistic structure that has been overlooked and dispelling myths about form-meaning relationships, this project can tackle long-standing unsolved riddles such as the status of the Russian prefixal allomorphs o-, ob- and obo- (cf. the unresolved debate in Roberts 1976 & 1981 and Krongauz 1998).

Products & Timeline

The primary product of “Neat Theories, Messy Realities” is a book, entitled All About Allomorphy, which will detail both a range of case studies and the empirical methods used to evaluate them. The target audience for this book includes all linguists since allomorphy is a concept shared across various theoretical frameworks. Databases will be developed to probe the profiles of candidate allomorphs and these databases will be made publicly available in digital format over the internet. The databases can serve as tools for learning how to apply linguistic profiling, as examples of best practices in linguistics, and as resources for further research. Two dissertations on related topics will be completed at the University of Tromsø. In addition we expect team members to contribute articles and conference presentations at scholarly venues under the duration of the grant. 


A secondary product will be a set of pedagogical materials designed to help instructors and language learners tackle some of the linguistic structures revealed in this research project. The PhD students will contribute to developing these materials in an interactive format for free distribution on the internet. Most of these materials will target the Russian language and will be integrated into the curriculum at the University of Tromsø. Russian is the only language that is both an Arctic language and a world language, and is designated for academic emphasis in Tromsø, so it is particularly appropriate that this project be carried out at the University of Tromsø.


The year 2010 will serve as a pre-grant preparation year, during which a list of case studies will be drawn up, 2 PhD students will be recruited for the project, and a plan for collaboration will be detailed. Each of the four project years (2011-2014) will focus on developing case studies with one of the external collaborators. At the close of the grant period, the book and databases will be launched at a symposium on Allomorphy, discreteness and continuity at the University of Tromsø with all of the collaborators present.

Team & Resources

The team is designed to maximize relevant expertise and breadth of scope while maintaining focus on key elements of the project. The bulk of the work will be undertaken by the Project Leader, Laura A. Janda, the internal collaborator Tore Nesset, and the two PhD students. Together they will construct the databases and prepare the majority of case studies. The external collaborators ensure a strong national and international network. Each collaborator will contribute to at least one case study and provide consultation on the overall project. 

External collaborators: 

Dirk Geeraerts (U Leuven) 

Vladimir Plungjan (Moscow State U)
Stephen Dickey’s (U Kansas) 

Atle Grønn (U Oslo) 
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