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Abstract 
Learning from multiple studies can often be fused or combined together to yield to a more 
effective overall inference than individual studies alone. Effective fusion learning is of vital 
importance, especially in light of the trove of data nowadays collected routinely from various 
sources in all domains and at all time.  
 
As already well recognized in conventional meta-analysis, fusing inferences from network 
data or heterogeneous studies encounters difficulties far beyond the case of pairwise 
comparisons or fusing homogeneous independent studies. We show that those difficulties can 
be resolved using a new approach by combining multivariate confidence distributions (CDs). 
Network meta-analysis generalizes the traditional meta-analysis of pairwise comparisons to 
synthesizing studies for multiple treatment comparisons, and supports inference on all 
treatments in the network simultaneously. It can often strengthen inference on a pairwise 
comparison by borrowing evidence from other comparisons in the network, and yield greater 
efficiency in its inference. We show that the proposed CD approach can efficiently integrate 
all the studies in the network even when individual studies provide comparisons for only 
some of the treatments. It also supports extension to robust procedures. We show that the 
proposed CD approach generally outperforms traditional pairwise meta-analysis and a 
commonly used Bayesian hierarchical model. The CD approach is prior-free and can always 
provide an efficient inference for the treatment effects regardless of the between-trial 
covariance structure. We further discuss fusion learning in heterogeneous studies, treating 
network meta-analysis as a special case.  
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