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We are the authors of Shcherbakova et al. (2022). We welcome Becker and Guzmén
Naranjo (2025) (henceforth B&GN)’s initiative to re-visit our findings. However, we
find the framing of their paper misleading. While replication has been defined in
many different ways (Clemens 2017: 333), the most common interpretation is that it
involves reassessing a specific hypothesis with new data and the same methods (e.g.
Minocher et al. 2021; National Academies of Sciences, Engineering, and Medicine
2019). Using the same data and different methods is commonly referred to as
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“robustness analysis” (see Gollwitzer 2020). This distinction is important: differences
in methods carry with them differences in the assumptions and hypotheses that are
being tested. In this case, B&GN’s addition of a spatial term brings a different theo-
retical understanding of the processes involved, and switches from co-evolutionary
analysis to correlational analysis. This has implications for our understanding of the
causation. We argue that the differences in methods between our study and that of
B&GN are significant and that these differences are not adequately addressed in
their paper.

1 Crucial differences between our study and the
study of B&GN

Here, we point out three assumptions that substantially differentiate the authors’
statistical modelling from ours, making the term “replication” invalid. Firstly, the dif-
ference between our study and B&GN’s arises from their focus on modelling correlation
between the variables that ignores the interdependence between the changes in these
variables throughout time (co-evolutionary modelling). Secondly, including a spatial
relationship predictor in their model further widens the divide between the two
studies’ theoretical assumptions. We note that B&GN’s use of Gaussian Processes using
simple continuous longitude and latitude values is also not without drawbacks. It
assumes the planet is a two-dimensional rectangle, which leads to incorrect and biased
distances between some language pairs, especially towards the poles. It also does not
account for the anti-meridian correctly, such that the distance from for example Fiji to
Samoa becomes almost the circumference of the earth (>38,000 km), instead of the
shortest path across the antimeridian (~1,206 km). This is a known problem in statistical
modelling of the earth and it is why researchers are recommended to model the earth as
a 3D sphere or ellipsoid, see for example Banerjee et al. (2004:17). The prevalence and
severity of these distortion problems increase as the distances get larger. The precise
effects of this are unclear and need to be carefully investigated in each particular case to
assess the impact of these methodological shortcomings. However, given that most
models of language features find that spatial covariance loses its strength to explain the
variation in the response at distances over 20-500 km, and that these distortions are
much less of a problem at these smaller scales, it is likely that the detrimental effect is
small and needs to be assessed on a case-by-case basis. Thirdly, B&GN model 13 vari-
ables simultaneously in a single multivariate Beta regression model in contrast to our
original pairwise analyses. The authors justify using this model over the pairwise model
by claiming a better fit of the former on the synthetic data. However, when it comes to
real (typological) data, potential multicollinearity between predictors could seriously
affect parameter estimates and thereby invalidate them. This means that combined
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analyses are not a better option a priori (McElreath 2020: 161-191). While the authors’
contribution aimed to compare results between original studies and their analyses,
empirical studies devoted to specific research questions should thoroughly account for
the causal relationships between modelled variables, considering that some typological
features are expected to be interdependent.

2 The reasons for our methodological choices

The primary goal of our study was to test the diachronic implications of the trade-off
hypothesis. To do this, we opted for an explicit diachronic analysis to detect the
co-evolution between the features (i.e. Bayestraits, Pagel et al. 2004; Levinson et al.
2011). This is in contrast to the approach used by B&GN, which measures the cor-
relation of nominal and verbal complexity given how much they are jointly predicted
by phylogenetic and spatial covariance (multivariate Beta regression modelling). Our
methodological choices enabled us to explore the processes of simplification and
complexification in nominal and verbal domains over time by analysing if one
feature led to changes in the states of another feature. Our inferences about the
extent to which feature pairs co-evolved not only incorporates the information about
relatedness between languages from phylogenetic trees but crucially accounts for
how features developed over time.

When comparing results of our original study and the authors’ analyses, it is
evident that some findings diverge. However, we reject their characterization of the
findings as “very different results”. In our study, we do not find substantial support
for our nominal and verbal complexity metrics having co-evolved on the global tree
using modelling in BayesTrait (Bayes Factor = 1.81; r = 0.09, Shcherbakova et al. 2022:
160). B&GN find weak-to-moderate positive support for the nominal and verbal
complexity metrics correlating in their multivariate Beta regression (mean corre-
lational estimate of 0.32 in the phylogeny-only model and 0.45 in the model with both
phylogeny and spatial covariance). Note, a trade-off relationship would manifest as
a negative correlation. Given the differences in the methodological approaches
between the two studies, we find their characterization of a null result versus a weak
positive correlation as “very different results” to be an overstatement.

In conclusion, we welcome the careful scrutiny of published results, but oppose
the watering down of the label “replication”. We would classify all of the analyses in
their paper as “robustness analyses”. The study by B&GN applies a significantly
different model that entails different assumptions and hypotheses. We are not
convinced that it is an appropriate approach to investigate the diachronic relation-
ship between nominal and verbal complexity. It is a synchronic correlational anal-
ysis. Nevertheless, despite these key differences in modelling approaches, we note
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that there are only minor differences between the two studies, suggesting that our
findings are robust.
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