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big data data-driven
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bootstrap method

Monte-Carlo methods

massively

Monte Carlo Methods
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The Art of Simulation

input preparation input process
sampling from probability distributions

input 
probability distributions

Thus in some citations with multiple dates listed, not all the dates may have a corresponding actual entry 
in the reference list.

data-
driven method
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Realizations from these 
input models combine with the simulation logic to produce output performance measures, and it is 
properties of these outputs … that are used to infer what the real-world system performance would be
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Simulation Model Uncertainty

Simulation Uncertainty

Y
output analysis
variance reduction methods

Input Uncertainty
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Parameter Uncertainty
estimated

Y
Input Model Uncertainty

mixture model

parametric input models
nonparametric setting

data-driven models

without replacement
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data-driven simulation
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will vary randomly between the different runs of the simulation experiment
prior distribution

n
i

 “I think stochastic models in general have become much more complicated than just i.i.d samples 
from one-dimensional distributions …. For example, think of choice models in marketing and 
transportation, travel time models, models in finance, biology, etc. The basic random variables that drive 
the models are often unobserved. There is a huge trend toward Bayesian statistics to be able to estimate 
these models. Such type of modeling is all over the place in machine learning now. They do that heavily at 
Google, Facebook, Amazon, etc.

posterior distribution
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Operations Research
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For mathematical purposes, …. , the 
von Mises distribution is very attractive, but it has the great disadvantage that it is virtually impossible to 
simulate!

I fully acknowledge my ignorance, commented on 
by several speakers, of the rejection technique for simulating random variables with a given density. I 
shall know better next time.

the paper is not a mathematical one’
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wish

entire
was no better than 50%
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