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MixedModelsSmallSample.jl small sample inference
for mixed models

Mixed effect regressionmodels are statistical models that not only contain fixed effects but also random effects.
Fixed effects are non-random quantities, while random effects are random variables. Both of these effects must
be estimated from data. A popular method for estimating mixed models is restricted maximum likelihood
(REML).

The Julia programming language already has a state-of-the-art package, MixedModels.jl, for estimating these
effects using REML. Inference for the effects is, however, based on large sample approximations or on boot-
strapping.

When working with a small sample, the asymptotic approximation might not hold, and the resampling in the
bootstrapping procedure might make the model inestimable.

Alternative small sample inference approaches have been suggested by Kenward and Roger [1] and by Fai
and Cornelius [2]. In these methods, the asymptotic results for confidence intervals and hypothesis tests
are adjusted to account for finite sample sizes. MixedModelsSmallSample.jl implements these small sample
adjustments for models estimated by MixedModels.jl.

These adjustment methods have already been incorporated inmany statistical software programs, such as SAS,
JMP and lmerTest [3-5]. These packages, however, differ in some statistical details. For example, SAS and JMP
use the observed Fisher information matrix for variance components, while lmerTest uses the expected Fisher
information matrix. MixedModelsSmallSample.jl provides user options to configure these technical details,
such that results from SAS, JMP and lmerTest can be exactly reproduced and easily compared.

The documentation of MixedModelsSmallSample.jl can be found on:
https://arnostrouwen.github.io/MixedModelsSmallSample.jl/dev/
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