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Simulation input
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An input modeling story
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Poisson arrival process
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Service process
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View through the queue
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Univariate input models
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Inference vs. Matching
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Inference approach
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Example: Weibull vs. gamma

10



Matching approach
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Where the action is
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Skewness vs. 
Kurtosis for 
common 
univariate 
distributions

Vargo et al. 2010. 
Journal of Quality 
Technology 42 (3): 
1-11.

http://www.math.wm.edu/~leemis/2010jqt.Plot4.pdf



Moment matching approach
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Other things to match
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Empirical distributions
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Interpolated ecdf
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Empirical cdf and interpolated empirical cdf for data
points X = {5.7, 2.1, 3.4, 8.1}

Interpolated Empirical cdf
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Notice that the interpolated ecdf fills in the gaps between observed
values, but the domain is still limited to the smallest and largest
observed values (no tails).
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Properties of the interpolated ecdf
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Input modeling without data
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Nonstationary arrival processes
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Renewal arrivals
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Nonstationary arrivals
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Inverting Λ(t)
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λ(t) = 2t Λ(t) = t2 Λ-1(s) = √s

26



Proof
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Thinning
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λ(t) = 6 + 4sin(t)
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Thinning with exponential base
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Exponential interarrival time
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Fitting λ(t) or Λ(t)
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Fitting Λ(t)
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Linearly interpolated Λ(t)
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Algorithm for inversion of Λ(t)
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Fitting piecewise constant λ(t)
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Piecewise constant λ(t)

37



Generating random variates
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Rejection
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An approach for fX(x) a density
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Intuition
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Beta majorized by uniform
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m(x)

g(x)

fX(x)



Beta distribution example
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Key proof steps
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Rejection notes

45



Particular properties
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An interactive version of this chart can be found at 
w

w
w

.m
ath.w

m
.edu/~leem

is/chart/U
DR/U

DR.htm
l

http://www.math.wm.edu/%7Eleemis/chart/UDR/UDR.html


Generating pseudorandom numbers
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Building block: MCG
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Extending the period
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L’Ecuyer’s MRG32k3a
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Proper use of RNGs
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