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We will describe the potential of two known bounding approximation schemes for finding maximum likelihood solutions (MAP) in graphical models. 
One is the  mini-bucket algorithm which relaxes the input problem using selective node duplication only, yielding  single iteration message-passing structures. 
The other utilizes linear programming relaxations ideas to optimize cost-shifting schemes, assuming extreme problem decomposition, yielding  iterative message-passing algorithms. 
In this work we show how the two ideas combined can yield  tighter bounding procedures for MAP and demonstrate their potential both as stand-alone schemes, and as procedures for generating heuristic information within systematic, but nevertheless anytime, search. 

Notably, a MAP solver embedding these lower bounding schemes to guide  advanced AND/OR branch-and-bound search with caching, developed  for graphical models, has recently won first place in  all time categories in the PASCAL2 approximate inference challenge. 
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