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“Input modeling” is the simulation term for fitting 
the probability distributions that represent real-
world uncertainty, such as arrivals of demands, 
failures of machines and bed occupancy times of 
patients. While the software for fitting distributions 
to data has improved, the underlying approach of 
Maximum Likelihood Estimation followed by 
goodness-of-fit assessments has not advanced much 
since 1922. Input uncertainty is an aspect of 
simulation model risk that arises because the fitted 
distributions are imperfect representations of 
reality. While there has been significant progress on 
quantifying and hedging against input uncertainty, 
there has been no direct attempt to reduce it. In this 
talk we show that frequentist model averaging can 
be a provably effective way to create input models 
that better represent the true, unknown input 
distributions, thereby reducing model risk. Input 
model averaging builds from standard input 
modeling practice, and requires no change in how 
the simulation is executed nor any follow-up 
experiments. We provide theoretical and empirical 
support for our approach. 
  
This is joint work with Alan T K Wan of City University 
of Hong Kong, Xinyu Zhang of the Chinese Academy 
of Sciences, and Xi Jiang of Northwestern University. 
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