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Vice-Chairman/Chairman-Elect W. David Kelton, Department of Man-
agement Sciences, University of Minnesota, Minneapolis, Minn. 55485,
dkelton@umupacvx.bitnet

Secretary-Treasurer Barry L. Nelson, Dept. of Industrial and Systems En-
gineering, The Ohio State University, Colambus, Ohio 43210, nelson-
b@eng.ohio-siate.edu

Newsletter Co-Editors Dave Goldeman and James Swain, School of Indus-
trial and Systems Engineering, Georgia Institute of Technology, Atlanta,
Ga. 30332, dgoldsma@gtriGl.bitnet and jawain@giri0l.bitnet

Chairman’s Message

In June of this year, Lee Schruben completed his service as Chairman of the Col-
lege on Simulation. During his term of office, Lee directed a major restructuring
and renewal of the ongoing activities of the College. With the implementation
of the new College Bylaws and with the establishment of the new Service Award
Committee and the new Publication Award Committee, Lee has set the College
on a clear course for the future. We should also recognize that Lee’s service
to the simulation community has extended far beyond his work in various Col-
lege offices (Secretary-Treasurer, Vice Chairman, and Chairman). He served as
Amnalysis Track Coordinator for the 1986 Winter Simulation Conference; and
for many years Lee has been an Associate Editor of Operalions Research, Op-
erations Research Letiers, Simulation, and the ORSA Journal on Computing.
These thankless tasks require large investments of time and energy on a daily
basis, and Lee deserves personal thanks from each of us for his dedicated service.

Although Lee Schruben’s contributions to the administrative side of our
profession are important, they are overshadowed by his contributions in research
and education. Unquestionably Lee is one of the most original thinkers in the
field of simulation; and his work spans the full spectrum of topics including
analysis, modeling, and applications in a wide variety of industries. He has
won the College’'s Outstanding Simulation Publication Award on two different
occasions, and he has received similar recognition from the American Society for
Quality Control. Finally we should recognize Lee’s contributions as an educator,
accorded the least recognition. Lee has been the academic advisor to a large
and distinguished group of M.S. and Ph.]). students who are themselves doing
significant work in both industry and academia. These students are the best




evidence of Lee Schruben’s impact on our profession. In many different ways,
Lee is a tough act to {ollow,

During the next two years, I would like to see the College expand the scope
of itz ongoing activities and greatly increase the participation of professionals
from government and industry in those activities. Both our membership and
our financial resources are greater than ever before, and we have an opportunity
to employ these human and financial assets in original and constructive ways.
One suggestion has been to publish a series of monographs on varicus aspects
of the practice and theory of simulation. Other suggestions are solicited.

Our new Vice Chairman, David Kelton, will arrange College-sponsored ses-
gionz at national and international meetings of TIMS. Our new Secretary-
Treasurer, Barry Nelson, will manage our finances and records. Our continuing
representative to the Board of Directors of the Winter Simulation Conference
is Steve Roberts. ‘

James R. Wilson
Chairman, TIMS College on Simulation

Treasurer’s Report

For the period 8/1/88 through 11/2i/88 the college had the
following transactions, some at Firat Minnesota, Edina, and
the remainder at BancObio Hational Bank, Columbus, Dhieo.

Balance forward: $17,028.186
Revenues:

Interest earned 900 .86

Non-TIMS member dues 9.00

Return of ¥SC 87 seed money

and profit sharing 7782.94

Total revenues 8692.80
Disbursementa:

Seed money for WSC 88 2000.00

Spring 1988 Newsletter 303.71

Best Publication Awaxd E63.66

Reception at 1988 TIMS/ORSA 171.86

Projector rental 44.52

Travél for WSC Board Rep. 98.00

Check printing charge 7.50

College stationary 21.10




Total disburmementsa 3210.75
Net {revenues - disbursements) 5,482.06
Balance Forward (previous balance + net) $22,510.20

All funds are in a money market checking account at BancOhio
Natioral Bank. In addition to these funds, the College has
on account at TIMS Headquarters the sum of $524.87 (as of
8/36/88), bringing the College's met worth to $23,035.07.

Respectfully submitted,
Barry L. Nelson, Secretary/Treasurer
November 21, 1988

Operations Research Editorial Policy for
Simulation

The Simulation Area focuses on digital-computer modeling and analysis of
stochastic systems to estimate performance measures, Both dynamic-system
simulation and Monte Carlo simulation of models having no time component are
considered. Simulation gaming, simulation trainers, and deterministic difference-
or differential-equation simulations lie outside the area.

Issues of interest include, but are not limited to, uniform (0,1) random num-
ber generation, selection of input models, random-variate and random-process
generation, language and environment design, data structures, verification, vali-
dation, initial-transient bias amelioration, standard error estimation, confidence
and prediction interval procedures, variance reduction, metamodels, simulation
optimization over discrete feasible regions, and simulation optimization over
continuous feasible regions, including gradient estimation. Papers using simu-
lation to evaluate and compare non-simulation methodology will be processed
by other areas or Jointly with the Simulation Area.

Applications, survey, methodology, and basic theory papers are welcome.
Application papers should illustrate guality simulation practice. How and why
each aspect of the simulation study was performed is of primary interest. Sur-
vey papers should give structure to the topic discussed and include a complete
bibliography. Papers presenting a new method should clearly state the method
{usually in algorithmic form) and the context in which it is appropriate, in-
cluding its limitations. Comparisons, either empirical or theoretical, should be
prezented to demonstrate the strengths and weaknesses of the new method with




respect to existing methods. Papers presenting new theory should clearly state
the relationship to simulation practice, methods, and existing theory.

When empirical evaluations are presented, enough information should be
given so that the reader could replicate the experiment(s). This information in-
cludes the computer, langunage, compiler, and random-number generators used.
The experimental design should be stated, inciuding the number of replications
and whether and how the replications are correlated. Some measure of sampling
error should be given. The authors may be asked to provide computer code and
output for the refereeing process.

Bruce Schmeiser
Simulation Area Editor, Operations Research
QOctober, 1988

Abstracts of Papers

David J. DeBrota, Stephen D. Roberts, Robert S. Dittus and James R. Wil
son {1988}, “Visual Interactive Fitting of Probability Distributions,” Research
Memorandum No. 83-3, School of Industrial Engineering, Purdue University.

We present a visual, interactive method for specifying a probability distri~
bution when little or no data are available for formally identifying and fitting
an input process. Using subjective information, the modeler provides values
for familiar characteristics of an envisioned target distribution. These values
are transformed into parameters for a bounded Johmson probability density
function. The parameters of the fitted density function can then be indirectly
manipulated, either by revising the desired numerical values of the function’s
specifiable characteristics or by directly altering the shape of the displayed curve.
Interaction with a visual display of the fitted density permits the modeler to
conveniently obtain a more realistic representation of an input process than
was previously possible. The techniques involved have been packaged into a
microcomputer-based software system called VISIFIT.

P. L’Ecuyer and S. Cété (1987), “A Random Number Package with Splitting
Facilities,” Research Report DIUL-RR-8705, Département d’Informatique, Uni-
versité Laval,

Multiple generators are often required in simulation studies, for instance to
facilitate synchronization for variance reduction purposes, and mulitiple inde-
pendent streams per generator are helpful to make independent replications.
This paper describes a portable set of software toois for uniform random variate
generation. It provides for multiple generators running simultaneously, and each
generator has its sequence of numbers partitioned into many long (disjoint) sub-




streams. Simple procedure calls allow the user to make any generator “jump”
ahead to the beginning of its next substream, back to the beginning of its cur-
rent gubstream, or back to the beginning of its first substream. A simple switch
permits to change from regular to antithetic variates or vice-versa. Implemen-
tation issues are discussed. We also provide an efficient and pertable code for
computing (as mod(m)) for any positive integer values of @ < m, s < m, and
m < 2°~! on a b-bit computer.

R.D. Eisenhut, R.S. Dittus, S.D. Roberts and J.R. Wilson {1988), “Compar-
ing Averaged-Out Utilities of Probability Trees with Random Parameters,”
Research Memorandum No. 88-18, School of Industrial Engineering, Purdue
University.

This paper develops a procedare to approximate the distribution of each of
the following performance measures defined on a forest of probability trees with
random parameters: (a) the averaged-out utility of any single tree in the forest,
and (b) the difference between the averaged-out utilities of any pair of trees in
the forest. The parameters of a probability tree are its branching probabilities
and node utilities, and they may be specified as mutually independent random
variables with given distributions; moreover, any of these parameters may be
duplicated at several places in the forest to represent parameter dependencies
within and between trees. The approximation procedure incorporates an effi-
clent nemerically robust algorithm for computing up to the first four moments
of the selected performance measure. To illustrate how the analysis of probabil-
ity trees can directly incorporate uncertainty or random variation in the values
of tree parameters, we apply the approximation procedure to the comparison
of alternative medical protocols for managing patients following myocardial in-
farction.

George S. Fishman (1988}, “Sensitivity Analysis Using the Monte Carlo Acceptance-
Rejection Method,” Technical Report No. UNC/OR/TR-88/3, Department of
Operations Research, University of North Carolina at Chapel Hill.

This paper describes & Monte Carlo sampling plan for estimating how a
function varies in response to changes in its arguments. Most notably, the plan
effects this sensitivity analysis by applying the acceptance-rejection technique
to data sampled at only cne specified setting for the arguments, thus saving
considerable computing ime when compared to alternative methods. The plan
which applies for a 0 — 1 response on each replication has immediate applica-
tion when estimating variation in system performance measures in reliability
analysis. The paper derives the variances of the proposed estimators and shows
how to use worst case bounds on these or on corresponding coeflicients of vari-
ation to choose the arguments, at which to sample, that minimize the worst
cage bounds. Individual and simultaneous confidence intervals are derived and




an example based on s — ¢ reliability illustrates the method. The paper also
compares the proposed method and an alternative Monte Carlo approach that
uses an importance function.

George 8. Fishman and Tien-yi Danny Shaw {1988), “Evaluating Reliability of
Stochastic Flow Networks,” Technical Report No. UNC/OR/TR-88/6, Depart-
ment of Operations Research, University of North Carolina at Chapel Hill.

This paper describes a highly efficient Monte Carlo sampling plan for evalu-
ating the probability that the flow value in a stochastic flow network is greater
than or equal to a prespecified level d. A stochastic flow network can char-
acterize communication, transportation and water or oil distribution systems.
The paper first derives lower and upper bounds on the probability of interest
and then describes how one can concentrate sampling in a specialized region of
the arc capacity state space to increase the statistical efliciency of the resulting
estimate. The paper also gives expressions for worst case sample gizes needed to
meet specified bounds on variances and coefficients of variation and illustrates
the proposed sampling plan with an example.

Robert D. Foley and David Goldsman (1988). “Confidence Intervals Using
Orthonormally Weighted Standardized Time Series,” Technical Report, School
of Industrial and Systems Engineering, Georgia Institute of Technology.

We find new confidence intervals for the mean of a stationary process. The
new intervals are based on orthonormally weighted standardized time series
and are designed to have more degrees of freedom than their predecessors. The
higher degrees of freedom result in smaller mean and variance of the length of
the confidence intervals. )

Bennett L. Fox and Peter W. Glynn (1988), “Simulating Discounted Costs,”
Technical Report No. 793, School of Operations Research and Industrial Engi-
neering, Cornell University.

We numerically estimate, via simulation, the expected infinite-horizon cost
d of running a stochastic system. A naive strategy estimates a finite-horizon
approximation to d. We propose alternatives. All are ranked with respect to
asymptotic variance as a function of computer-time budget and discount rate,
when semi-Markov and/or regenerative structure or neither is agsumed. In this
setting; the naive estimator loses; it may be competitive, however, when the
computer-time budget is modest, the discount rate is large, and the process
simulated is not regenerative.

Bennett L. Fox and Peter W. Glynn (1988), “Discrete-Time Conversion for
Finite-Horizon Markov Processes,” Technical Report No. 790, School of Oper-




ations Research and Industrial Engineering, Cornell University.

To efficiently estimate expectations of general time integrals of continuous-
time Markov chains with 2 fixed, finite horizon or a random horizon, we often
subordinate them to a Poisson process. We reduce variance via discrete-time
conversion, splitting, stratification, and antithetic variates; often several of these
techniques are applied simultaneously. We detail specific algorithms and dis-
cuss practical implementation. Since our schemes require no truncation, they
produce unbiased estimatorz which converge to the respective true parameter
values at the canonical rate usunally associated with simulation. We also discuss
alternative estimators with very slight bias but smaller variance.

Mary A. Johnson and Michael R. Taaffe (1988a), “Matching Moments to Phase
Distributions: Density Fanction Shapes,” Research Memorandum No. 88-11,
School of Industrial Engineering, Purdue University.

We study density function shapes of distributions selected by phase distribu-
tion selection methods developed in Johnson and Taaffe (1988b,c). In Johnson
and Taaffe (1988b), analytic results for matching three moments to mixtures
of two Erlang distributions of common order are presented. In Johnson and
Taaffe (1988¢), nonlinear programming methods are developed for matching
three moments to mixtures of two Erlang distributions (not necessarily of the
same order), real-parametered Coxian distributions with suppert on (0, o0}, and
phase (PH) distributions with support on (0, 00}. In this paper, we investigate
the effect of restricting selection to the above subsets of phase distributions. We
also ilustrate how to use the methods of Johnson and Taaffe {1988b,c) to effect
changes in distribution characteristics,

Mary A. Johnson and Michael R. Taaffe (1988b), “Matching Moments with
a Class of Phase Distributions: Mixtures of Erlang Distributions of Common
Order,” Research Memorandum No. 88-10, School of Industrial Engineering,
Purdue University.

We investigate the use of mixtures of Erlang distributions for matching mo-
ments to distributions with support on [0,c0). Use of mixtures of Erlang distri-
butions of common order allows for derivation of the following results. We show
that, except for one case, the first k¥ moments of any nondegenerate distribution
with support on [0, c0) and finite first kK moments can be matched by a mixture
of |k/2| + 1 n-stage Erlang distributions, for sufficiently large n. We consider
the three-moment matching problem in detail. An expression is derived for the
minimum order, n, needed to match a given set of first three moments to a
mixture of n-stage Erlang distributions. Analytic expressions are also given for
the parameters of the unigue mixture of two n-stage Erlang distributions that
matches a feasible set of three moments. Methods for implementation of these
results are suggested and evaluated.







