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Bayesian optimization is a powerful tool for 
optimizing time-consuming-to-evaluate non-
convex derivative-free objective 
functions.  While BayesOpt has historically 
been deployed as a black-box optimizer, 
recent advances show considerable gains by 
"peeking inside the box".  For example, when 
tuning hyperparameters in deep neural 
networks to minimize validation error, state-
of-the-art BayesOpt tuning methods leverage 
the ability to stop training early, restart 
previously paused training, perform training 
and testing on a strict subset of the available 
data, and warm-start from previously tuned 
network architectures.  We describe new 
"grey box" Bayesian optimization methods 
that selectively exploit problem structure to 
deliver state-of-the-art performance.  We 
then describe applications of these methods 
to tuning deep neural networks, inverse 
reinforcement learning and calibrating 
physics-based simulators to observational 
data. 
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