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Abstract

This paper measures the stability of cross-linguistic register variation. A register is a variety of a language that is associated with extra-linguistic context. The relationship between a register and its context is functional: the linguistic features that make up a register are motivated by the needs and constraints of the communicative situation. This view hypothesizes that register should be universal, so that we expect a stable relationship between the extra-linguistic context that defines a register and the sets of linguistic features which the register contains. In this paper, the universality and robustness of register variation is tested by comparing variation within versus between register-specific corpora in 60 languages using corpora produced in comparable communicative situations: tweets and Wikipedia articles. Our findings confirm the prediction that register variation is, in fact, universal.
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Appendix 1: Validating corpus similarity measures

This appendix describes validation experiments used to ensure that the corpus similarity measures provide robust measurements across the 60 languages discussed in the main paper. To evaluate the measures, we quantify the degree to which they make accurate predictions about the boundaries between corpora using a simple threshold. In other words, can corpus similarity measures be used to predict whether two sub-corpora come from the same or from different sources? This task (introduced by Kilgarriff 2001) provides a ground-truth validation for both the corpus similarity measures and the linguistic features they depend on.

The first step is to determine the best feature type for each language, using the independent background corpora described in the main paper for feature selection. We evaluate word 1-grams, word 2-grams, character 3-grams, and character 4-grams for each language. To ensure robustness, we employ a cross-validation framework: the corpora are divided into training and testing sets five times, until each subset of a corpus has appeared in the test set once. We average the accuracy of predictions across these five folds and choose the feature type for each language that achieves the highest accuracy.

The similarity measure based on Spearman’s rho returns a continuous value. To convert this into an accuracy evaluation, we set a threshold for making predictions about whether two input samples come from the same corpus or from different corpora. The more often this threshold leads to correct predictions, the more accurate the measure is. In other words, we draw samples from three distinct corpora (TW, WK, CC). We then use the similarity measures, together with a threshold, to predict whether two samples came from the same corpus. Measures with a high prediction accuracy are able to distinguish between same-corpus and cross-corpus pairs. We draw on previous methods for estimating the optimum thresholds, methods which have been demonstrated to work well in related problems (Leban et al. 2016; Nanayakkara and Ranathunga 2018).

The threshold calculation is shown below. We take the lowest average similarity for same-register pairs (for example, maybe CC-CC is the least homogenous register). Then we take the highest average similarity for different-register pairs (for example, maybe CC-WK are the most similar registers). The threshold is set halfway between these minimum and maximum values. This threshold is calculated on the training data for each fold.
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The main experiments in the paper do not require a threshold for calculating accuracy because we are concerned with continuous relationships within and between register-specific corpora. However, here we evaluate accuracy because this allows us to determine how meaningful these measures are for the underlying task. For example, if corpus similarity measures for Mongolian make poor predictions about register boundaries, this tells us that our measure is not suitable for the comparison of register-specific corpora in Mongolian. Thus, the accuracy evaluation based on cross-fold validation ensures the robustness of the experiments in the main paper. This provides a cross-linguistic ground-truth to support our analysis.

We start by verifying the accuracy of these corpus similarity measures using the cross-fold validation experiment described above. The results are shown in Table A, together with the best feature type for each language. The accuracy value here is the average accuracy across training-testing folds for the corresponding feature type: W1 represents word 1-grams, C2 represents character 2-grams, and so on. For some languages, there are more than one feature type that produces the same or similar accuracy. For example, Bulgarian has similar accuracies with both W1 and C4 (98% vs. 97%) and Amharic has four types (C2, C3, C4, W1) that all achieve 100% accuracy. In the case of ties, we prefer character features over word features. In the case of a further tie, we prefer a higher n-gram (e.g., 4 over 3).


Table A:


Accuracy and best feature type by language.



	Language	Features	Accuracy	Language	Features	Accuracy
	amh	C4	100%	lit	C4	99%
	ara	C4	99%	mal	C4	100%
	aze	C4	96%	mar	C4	94%
	ben	C4	100%	mkd	C4	99%
	bul	W1	98%	mlg	C4	100%
	cat	W1	100%	mon	W2	94%
	ces	W1	98%	nld	W1	100%
	dan	W1	99%	nor	W1	98%
	deu	C4	98%	pan	C4	99%
	ell	W1	97%	pol	W1	99%
	eng	C4	98%	por	C4	98%
	est	W1	98%	ron	W1	99%
	eus	W1	100%	rus	C4	100%
	fas	W1	96%	sin	C4	100%
	fin	C4	94%	slk	C4	94%
	fra	W1	100%	slv	C4	96%
	gle	W1	90%	som	C4	100%
	glg	C4	100%	spa	C4	99%
	guj	C4	95%	sqi	W1	96%
	hat	C4	100%	swe	C4	96%
	hin	C4	88%	tam	C4	96%
	hun	C4	95%	tel	C4	100%
	ind	C4	99%	tgl	C4	100%
	isl	W1	93%	tha	C3	90%
	ita	W1	94%	tur	C4	100%
	jpn	C2	88%	ukr	C4	99%
	kan	C4	98%	urd	W1	100%
	kat	W2	96%	uzb	W2	99%
	kor	C4	99%	vie	C4	100%
	lav	C4	99%	zho	C2	96%




This selection procedure gives a single best measure for each language. The accuracies range from 88% (Japanese and Hindi) to 100% (among others, Amharic and Bengali). Overall, 49 of 60 languages achieve 95% accuracy or higher; and all languages are above 88% accuracy. When a language has lower accuracy, this means that the boundary between two of the registers is not distinct using a similarity measure. For example, if the CC and TW corpora are very similar, then some samples of each will be misidentified. This means that, for our purposes, an accuracy of 88% is not problematic, rather indicating that the relationship between registers in this language is not as distinct as in other languages.

This accuracy-based evaluation tells us that the similarity measures make robust distinctions between register-specific corpora across all 60 languages, with some languages being 100% accurate and others retaining a small number of misclassifications. This prediction-based validation gives us confidence in the ability of these measures to capture variation within these languages.
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