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The Effects of Sample Size in Multilevel Models via
Sub-sampling Approach

Omid Akhgari and Mousa Golalizadeh

Department of Statistics, Tarbiat Modares University, Tehran, Iran

Abstract

There are numerous research topics in different fields of study including
social, medical, and agricultural sciences which contain data having intra-
class correlation structure. Obviously, due to ignoring the underlying
correlation structure, simple linear regression models do not have acceptable
efficiency for this data. For this situation, the suitable models, which have
the ability to include the within groups correlation and between groups
independency, are known as multilevel models. Determining appropriate
sample size at different levels of hierarchy is the main objective in studying
these models. Due to high complexities, rather than investigating any
particular sampling method to select the sample size, the effect of different
sample size on performance of the estimators are usually considered. In the
present study, following sub-sampling method, the influence of different
sizes of the sample at the first and second levels of hierarchy on estimating
the fixed and random effects are investigated. Furthermore, due to the close
relationship between determining sample size and the power of the statistical
test, and also because of the impact of other components such as design
effect and significance level, the performance of different sampling
combinations are evaluated. Results of our investigation show that the
increasing sample size at the second level of a two-level model leads to high
power on tests about the fixed and random effects.

Keywords: Multilevel model, Optimal Sample size, Fixed effects, Random
effects, Sub-sampling, Statistical power.
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