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CHAIRMAN'S MESSAGE

The TIMS College on Simulation and Gaming enjoys health and prosperity as we approach the close of 1983, Mem-
bership stands at 300 members. The program for ORSA/TIMS 1983 Orlando includes three sessions sponsored by the
College among several involving simulation theory, methodology, and applications. Gur members are very instrumental
in preparations for the 1983 Winter Simulation Conference in Arlington, Virginia. Simulation is thriving in the vast
new microcomputer market.

But not all of our recent news has been good. The Office of Naval Research, which has for several years sponsored
several highly productive research investigators under the auspices of its Statistics and Probability Group, has indicared
its intention to discontinue funding of research in the area of statistical methodology in digital simulation. Hopefuily
these investigators will quickly find alternative funding in other agencies, but the real possibility exists that there will
be a decrease in the overall level of graduate student funding in the area of simulation research. The simulation com-
munity can point with grear pride to an outstanding group of young faculty around the U.S. whose graduate educarion
was funded at Jeast in part through ONR grants and contracts. The realization that there will be fewer such people in
the future is sobering indeed. The College should make a concerted effort to induce ONR to forego its plans o discon-
tinue stmulation research.

Considerable discussion was given at the College Business Meeting in Chicago last Spring to the subject of election
procedures. The issue discussed was whether a change in the by-laws was needed to effect a change in election proced-
ures that would have two or more candidates for each elective office. The conclusion was that no changes in by-laws
are needed. The by-laws provide for a nominating committee. compuosed of the last three past-Chairmen of the College,
who at this time are Averill Law, Robert Sargent, and William Schmidt. The nominating committee can nominate
one or more candidates for each elective office. The consensus of attendees at the Business Meeting was that the
nominating committee should nominate at least two candidates for each office other than Chairman, but for the sake
of continuity nominate the current Vice-Chairman for the post of Chairman. In effect then, the elected Vice-Chairman
becomes a Chairman-Elect. Therefore, as Chairman of the TIMS College on Simulation and Gaming, I hereby appoint
Averill Law as Chairman of the Nominating Commitiee consisting of himself, Robert Sargent, and William Schmide.
The Nominating Committee is instructed to report its nominations at the College Business Meeting at the 1984 Joint
Mational TIMS/ORSA Meeting in San Francisco, May 14-16, 1984, Additional nominations will be aliowed at the
meeting, with each nomination requiring 2 majority of the votes of members in attendance. The election will then
tzke place via ballots printed in the Newstetrter. 1 believe this procedure wiil alleviate the concerns of those members
who have voiced criticisin over our past election processes.

Looking forward to seeing you at future conferences,

Iam
Very truly yours,

William E. Biles

. Chairman
%

CALL FOR NOMINATIONS FOR BEST PAPER AWARD

The TIMS College on Simularion and Gaming is accepting nominations for its annual award for the best paper
dealing with computer simulation published in the journal, Management Science, Volume 29, 1983. The award consists
of a plaque and $500, which will be presented at the Fall 1984 joint ORSA/TIMS national meeting in Dallas. Written
nominations should be sent to the awards chairman by March 1, 1984, The Address is:

Professor Lee Schruben
SORIE, Upson Hail
Cornell University
Ithaca, New York 14853

CALL FOR NEWSLETTER CONTRIBUTIONS

You may notice that this edition of the Newsletter is a bit shorter than several recent ones, due to the rather low
level of contributions from College members of material for publication here. Please do help us make the Newsletter
useful to zli members of the College by sending us items concerning your research, applications, moves, promotions,
etc., as well as announcements of new software products, short courses, books, or conferences. The deadline for
materiais for the Spring 1984 edition of the Newsletter will be May 16, 1984, Our addresses are:

David Kelton John Carson

Bept. of industrial and Operations School of Industrial and
Engineering Systems Enginecring

The University of Michigan Georgia Institute of Technology

Ann Arbor, Michigan 48109 Atanta, Georgia 30332

(313)763-1412 {404) 894-2308




MINUTES OF BUSINESS MEETING AT CHICAGO TIMS/ORSA CONFERENCE

1. Chairman William Biles cpened the meeting by asking each attendee to introduce himself and siate histher af-
filiarion and simulation interest.

=]

Minutes of the Business Meetings from the 1982 Joint National ORSA/TIMS Meeting and the 1982 Winter
Simulation Conference, both at San Diego, were not read and distributed due to the absence of Secretary/Treasurer
Lee Schruben. However, David Kelton will pubish them in the Spring Newsletzer.

3. A weasurer’s Report was not given due to the absence of Secretary/Treasurer Lee Schruben. The College has a
net balance of approximately $10,000.

4, Bill Biles then introduced the subject of election procedures. The issue discussed was whether a change in the
College’s by-laws was needed 0 effect 2 change in election procedures that wouid have two or more candidates
for each elective office. After considerable discussion, there was agreement among the attendees that no change
was needed. Rather the nominating committee need only submis a slate of candidates with two {or more} can-
didates for each office. The consensus of the atrendees, however, was thar it would be sound practice to have the
Vice-Chairman succeed the Chairman for sake of continuity. Thus it was agreed that the nominating committee
should propose a slate consisting of at least two candidates for the position of Vice-Chairman and Secretary/
Treasurer, and the incumbent Vice-Chairman for the position of Chairman, unless ciscumsiances mitigate against
such succession,

Bill Biles pointed out that the nominating commirttee, consisting of the last three past-Chairmen of the College,
Averill Law, Robert Sargent and William Schmide, would be instructed to report such a siate of candidates at the

Spring 1984 Business Meeting in San Francisco.

5. The meeting was adjourned in favor of a cockrail reception hosted by the College,

SESSIONS AT ORLANDO ORSA/TIMS MEETING
The College business meeting will be held on Monday November 7 from $:45 to 6:45 in the Duval room, Plan to
attend to meet with other members of the College, exchange views, and discuss issues relevant o the activities and

direction of the Coilege.

The College is sponsoring the following sessions:

TC26 Simulation Software: Current Capabilities and Future Directions
WAL3 Statistical Methodoiogy in Simulation
WB13 Modeling Issues in Simulation

Other sessions of potential interest to College members include:

TD13 Simulation — Theory

WC13 Simulation — Applications

WD13 - Simulation - Theory

wD14 Simulation Applications

MA4 Applications of Stochastic Models

MB4 Inference Problems in Applied Probability
MC4 Cyclic Queueing Models

MD4 Queueing Networks

TA4 Applied Probabilicy: Applications in Biology
TA9 Stochastic Models

B4 Queueing Models in Computer and Communication Systems
TB9 Markov Decision Processes

TC4 Queueing Models

D4 Conrtrol of Queues

WA4 Queueing Models

WR4 Stochastic Systems

WC4 Stochastic Models

Also, the College will sponsor the traditional informal party on Tuesday evening starting around 8:00 in David
Kelton's room. This function seems to have acquired something of a1 guasi-legendary status in recent years, so plan
to attend, if only for anthropological interest.
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1983 WINTER SIMULATION CONFERENCE

The 1983 Winter Simulation Conference wilt be held from December 12 to 14 at Marriott’s Crystal Gateway Hotel
in Arlingron, Virginia. There will be papers, tutorials, stare-of-the-art review sessions and panel discussions on discreqe
and combined (discrere-continuous) simulation.

CONFERENCE ANNOUNCEMENTS
AIDS Natdonal Conference, San Antonio, November 21-23, 1983

Contact:
Earle Steinberg
Dept. of Management

University of Houston
Houston, Texas 77004

CMG X1V, International Conference on Computer Performance Evaluation, Crystal City, Virginia, December 6-9, 1983

Contact:

Compurer Measurement Group
P.O. Box 26063

Phoenix, Arizona 85608

17th Annual Simulation Symposium, Tampa, March 14-16, 1984

Conzact:

Ed Comer

Harris Corp. (GCSD)

P.O. Box 92000

Mail Stop 1/1802
Melbourne, Florida 32901

Western A1DS Conference, Oszhu, Hawaii, March 15-16, 1984

Contact::

Bert Steece or James S. Ford
School of Business Administration
University of Sourhern California
Los Angeles, California 9008%-1421

TIMS/ORSA Joint National Meeting, San Francisco, May 14-16, 1984

Contact:

Oliver 8, Yy,

Electrical Power Research Institute
P.O. Box 20412

Palo Alte, Caiifornia 94303

International Conference on Modeling Techniques and Tools for Performance Analysis, Paris, May 16-18, 1984

Contact:

INRIA, Service des Relations Exterieures,
Domaine de Volucezu

Rocquencourt, B.P. 103

F-78153 Le Chesnay, France

TIMS XXVI International Meeting, Copenhagen, June 17-21, 1984

Contact:

Richard L.. Francis

303 Weil Hall

University of Florida
Gainesvilie, Fiorida 32611
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2nd IMACS International Symposium on Modeling and Simulation of Energy Systems, Brookhaven National
Laboratory, Long Island, New York :

Contact:

Dr. A, S. Kydes,

Maii Stop 1HOS53

Forrestat Building

U.S. Department of Energy/EIA
1000 Independence Ave.
Washingron, D.C. 20583

10th Triennial Conference on Operations Research, Washington, D.C., August 6-10, 1984

Contact:

P. N. Belshaw

Capadian National Railways

Operational Research & Industrial Engineering
935 de la Gauchetiere St. West

Montreal, Quebec

H3C 3N4, Canade

NEW SOFTWARE PRODUCTS

Pritsker & Associates have announced two new simulation software products. MAP/1 is a modeling and analysis pro-
gram for batch manufacturing systems that is completely data-driven and requires no programming. Using Manufac-
wring-specific constructs, models of manufacturing systems can be built guickly and easily. Comprehensive outpur
reports enable analysts to evaluate manufacturing operations thoroughly and to test a wide range of processing al-
ternatives. MicroNET is a network-based simulation system for microcompurers, which uses a series of English-like
commands for creating, editing, and analyzing network simulation models. It is a truly interactive simulation system
that runs on IBM PC, APPLE II + and Ile, and many CP/M-compatible microcomputers. For more information on
these two products, contact Pritsker & Associates, P.O. Box 2413, West Lafayette, Indiana 47906, tel. (317) 463-
5557.

Simulation Modeling and Analysis Company has announced the availability of UNIFIT, an interactive computer pack-
age for fitting probability distributions to observed data. By combining the latest statistical techniques with graph-
ical displays, it allows one to perform a comprehensive analysis of a data set in significantly less time than would
otherwise be possible. Furthermore, since many books and software packages contain erroneous results, the use of
UNIFIT reduces the likelihood of making serious errors in analysis. Major features of UNIFIT include the follow-
ing: (1) Eighteen different probability distributions can be fit to an observed sample, including the gamma, Weibull,
lognormal, expenential, normal, beta, and Poisson distributions. (2) Up to nine different distributions can be fit
and compared simultaneously. (3) Includes numerous graphical plots for comparing a fitted distribution to the sam-
ple, for determining the shape of the underlying diswibution, and for ascertzining the randomness of the sample.
(4} Includes a comprehensive user’s guide which gives a complete treatment of distribution firting. (5) UNIFIT is
written in FORTRAN IV and is designed to be compatible with standard terminals. UNIFIT was developed by Dr.
Averil M. Law and Stephen G. Vincenz. For more informartion, contact Simulation Modeling and Analysis Com-
pany, P.O. Box 40996, Tucson, Arizona 85717, tel. (602) 299-8441,

SHORT COURSES AND SEMINARS

Simulation Modeling and Analysis:
November 29 - December 2, 1983, Washington, D.C.
January 10-13, 1984, San Francisco
March 6-9, 1984, Princeton, N.J.
Instracror: Dr. Averill M. Law
Contact: University Associates
P.O. Box 541
Princeton, N.J. 08542
tel. (609) 924-5656




Simulation Modeling for Decision Making:
December 12-14, 1983, Phoenix
January 30 - February 1, 1984, Washington D.C.
February 27-29, 1984, San Francisco
March 18-21, 1984, Washingron, D.C.
April 25-27, 1984, Phoenix
May 21-23, 1984, Washingtun, D.C.
Instructor: Dr. J. William Schmidr
Contact: The Institute for Professional Education
1515 North Court House Rd.
Suite 303
Arlington, Virginia 22201
tel. (703) 527-8700

Simulation and Modeling with SIMSCRIPT [1.5:
November 14-19, 1983, Washington, D.C.
January $-13, 1984, Washington, D.C.
February 6-10, 1984, San Diego
March 12-16, 1984, Washington, D.C.

Instructors: Dr. Edward €. Russell
Mr. Carl T. Joeckel
Mr., Wiiliam J. Garrison
Contact: CACI, Inc.
12011 San Vicente Blvd.
l.os Angeles, California 90049
tel. {213) 476-6511

SLAM I

November 14, West Lafayette, Indiana
Fastructors: Dr. A. Alan B. Pritsker and other members of the professional staff of Pritsker & Associates
Contact: Pritsker & Associates
P.O. Box 2413
West Lafayette, Indiana 47506
tel. (317) 463-5557

NEWS

Lee Schruben is back at Cornell after spending a year in the School of Indusmrial Engineering at Purdue. His current
address is SORIE, Upson Hall, Cornell University, Ithaca, New York 14853, tel, (607) 256-4856,

NEW BOOKS

Prenrice-Hall has published Discrete Event System Simulation by Jerry Banks and John S. Carson. This texz pro-
vides a comprehensive introduction to discrete-event simulation at the undergraduate or first-year graduate level.
it s designed as a language-independent text for students in engineering, business, and computer science. From day
one, the student can conduct manual simulations of simple systems from the areas of queueing, inventory and reli-
ability. Using numerous examples, the text provides a thorough introduction to the event and process-interaction
orientations {providing worked examples in FORTRAN, GPSS, SLAM, and SIMSCRIPT), randem number and ran-
dom wvariate generation, input data analysis, validation and verification, and the design and analysis of simulation
experiments.  Also included are a review of probability and statistics, and a brief survey of queueing and inventory
models. There are more than 240 exercises inclading over 100 simulation problems for the student.

Gortfried’s Elements of Stochastic Process Simulation hzs been published by Prentice-Hall. The book is con-
cerned with the development of compurter simulation models for a variety of problems that arise in business and in-
dustry.

Academic Press recently published Computer Performance Modeling Handbook, edited by Stephen Lavenberg.
Of particular inrerest to members of the College is Chaprer 6, entitled “The Staristical Analysis of Simulation Re-
sults,” written by Peter Welch. This chapter surveys many of the important topics of simulation analysis, including
estimation of both transient and steady-state characteristics, and achieving a desired accuracy.

Simulation of Waiting Line Systems, by Susan L. Solomon, is being published by Prentice-Hall. Presenting a bal-
anced and realistic picture of the entire process of simulation, this book acquaints the reader with all aspects of sim-
ulation modeling in the context of a simple situation, rather than focusing on just one aspect such as simulation pro-
gramming, Although waiting line systems are the main topic of discussion, the principles presented are applicabie
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to many types of simulation, The techniques employed throughout the book were chosen for their simplicity, en-
abling business students and managers with a background in computer usage and introductory applied statistics to
grasp the technical material easily. Nonparametric statistics are used almost exclusively as they are intuitively easy
to understand and avoid many assumptions. Features, swmmaries, questions, problems, and appendices are at the
end of almost every chapter. Numerical answers to selected end-of-chapter problems are also provided.

ABSTRACTS OF PAPERS

ON THE EFFICIENCY OF ANTITHETIC SAMPLING AND CONDITIONAL MONTE CARLO IN SIMULATIONS
OF STOCHASTIC ACTIVITY NETWORKS, Iohn S. Carson, School of Industrial and Systems Engineering, Georgia

Institute of Technology, Atanta, Georgia 30332,

This paper extends and generalizes previous work on antithetic sampling and combined conditional Monte Carlo-antithetics ap-
plied to stochastic activity (PERT) networks. It provides an analytic proof that antithetic sampiing is more efficient than straight-
forward simulation when estimating mean project completion time, the disrribution function of completion time, and the eri-
ticality index of an activity {or a path), which is the probability thart a specified activity lies on {or a specified path s} the critical
path. Combined conditional Monte Carlo-antithetics is shown to be more efficient than either technique alone for estimaring the
cdf of completion rime. The theorems proved hold for arbitrary activity distributions which need not be independent but may
have 2 certain type of dependence. The proof depends upon the existence of  monotonic relationship between the input random
aumbers and the response of interest. Metheds for generating random variates which maintain the needed monotonicity are also
briefly discussed. This work provides a theoretical underpinning and confirmation of several previous empirical investigations and
several limited analyric studies.

AN ALTERNATIVE TO THE MONTE CARLO ESTIMATION OF NETWORK RELIABILITY, George 5. Fishman,
Tech. Report UNC/ORSA/TR-83/2, Curriculum in Operations Research and Systems Analysis, University of North
Carolina, Chapel THHL North Carolina 27514,

This paper describes & numerical method based on quasirandom poines for estimating the probability gis,t) that vertices s
and t are connected in an undirected neework G=(V, M) with ’V perfect vertices and | Mf  randomly and independently
failing cdges. It is shown that the error of estimare, as measured in terms of exteme discrepancy, has a lower bound proportional
o {log K31 PO 725K for all possible sampling sequences, but has an upper bound proportional to (log K) PGt /X for certain
quasirandom sequences, where Pes,0)CM is the union of 21l minimal pathsers berween s and t and K js the number of repli-
cations. By comparison, previously proposed sampling methods for this problem alf lead to a standard error of estimate propot-
tional o K-1/2 Moreover, since quasirandom points are not random, the associated bounds are deterministic. By using a minimal
cutser R{s.1) with 2 certain special property these lower and upper bounds become, respectively, (log K P(s,0-Ris,)f /2/g and
(tog K)! Pis,U-R (5.0 yi. This suggeses thar one choose a cutser Ris,t) with maximal cardinality. Alse, it is shown that the
coefficient of  (log K)E PGB-Ris.t] /K s least if among ail cutsets with maximal cardinality one chooses the cutset with the
largest failure probability. The paper extends the resuits to more global measures of reliabifity. A discussion of the computation
time complexity of the proposed method is also included.

SIMULATION ANALYSIS, W. David Kelton, Department of Industrial and Operations Engineering,, The University
of Michigan, Ann Arbor, Michigan 48109, to appear in Proceedings of the 1983 Winter Simulation Conference,

The use of a computer simulation model to learn about the system(s) under study must invoive an analysis of the results from
the simulation prograrm itself. A classification of simulation types is given which provides a framework for a treziment of simu-
lation apalysis. A more detailed discussion of the most difficuit class of simulation analysis is presented, Various goals of
analyses are mentioned, together with a brief discussion of related topics.

ON THE USE OF STAGEWISE REGRESSION IN RANDOM BALANCE SCREENING EXPERIMENTS, Carl A.
Mauro, Desmatics, Inc., P.O. Box 618, State College, Pennsyivania 16801,

In this report we investigare the use of stagewise regression as a method of analysis for random balance screening experi-
ments, We also discuss how this method compares with an individual F-test analysis procedure.

VARIANCE REDUCTION: BASIC TRANSFORMATIONS, Barry L. Nelson and Bruce W. Schmeiser, School of In-
dustrial Engineering, Purdue University, West Lafayette, Indiana 47907, to appear in Proceedings of the 1983 Winter
Simulation Conference.

A stechastic computer simuifation model is a description of a system of interrelated random variabies. Realizations of the sys-
tem can be used to estimate parameters of interest. Variance reduction techniques (VRTs) transfonn  simulation models into
similar models that permit more precise estimation of the parameters. The basic types of transformations are defined and a simple
exampte is given.

RECENT ADVANCES IN GENERATING OBSERVATIONS FROM DISCRETE RANDOM VARIABLES, Bruce W.
_ Schmeiser, pp. 134-160 in Computer Science and Statistics: The Inrerface, edited by James E. Genile, North-Holland
Publishing Company, 1983..

The state of the art of random variate generation has changed dramarically in the last ten years. We discuss two new ap-
proaches: Acceptance/complement and {2} aliasing, We compare alporithms based on these ideas, both of which are based on the
fundamental idea of probability mixing, with algorithms based on acceptance/rejection, The Poisson and binomial diseributions
are considered. Issues of exaceness, speed, memory and ease of use are emphasized.
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