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ABSTRACT 

  Meta-analyses combine the estimators of individual means to estimate the 

common mean of a population. However, the common mean could be undefined 

or uninformative in some scenarios where individual means are "ordered" or 

"sparse". Hence, assessments of individual means become relevant, rather than 

the common mean. In this article, we propose simultaneous estimation of 

individual means using the James–Stein shrinkage estimators, which improve 

upon individual studies’ estimators. We also propose isotonic regression 

estimators for ordered means, and pretest estimators for sparse means. We 

provide theoretical explanations and simulation results demonstrating the 

superiority of the proposed estimators over the individual studies’ estimators. The 

proposed methods are illustrated by two datasets: one comes from gastric cancer 

patients and the other from COVID-19 patients. In this presentation, we also 

describe the R package "meta.shrinkage" for deriving the proposed estimators. 
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