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Operations Research Tools by Ben Taylor

This chapter considers the utility of Matrix Games as tools for Operations Research (OR) analysts.
It assumes that the reader is familiar with the design and execution of Matrix Games, based on the
earlier chapters of this volume.

Introduction

General Approach to OR

better

1 The terms Operational Research and Operational Analysis are also used is some communities for the same
discipline
2 www.IFORS.org, accessed 22 December 2016
3 www.MORS.org accessed 22 December 2016
4 https://www.theorsociety.com/Pages/Society/SocietyHistory.aspx, accessed 16 June 2017



Models for OR

mind’s eye



Analytical models

Constructive simulations

Human in the loop simulation (or game)

game

Firstly, players will usually adapt to what they see going on rather than strictly adhering to 
strategies set out prior to the start of the game.  

Secondly, players can tell you what they were thinking and what they thought was going on 
throughout the game.  

Thirdly, different players, or even the same player on a different occasion, will make different 
decisions in the same situation.  

Fourthly, players will learn, and even if asked to play the same game again are likely to avoid 
previous mistakes if they can and to attempt to perform better on a subsequent replication of 
the game. 

5 Of course, there are occasions where exploring unforeseen courses of action created through the
interactions between players is precisely what the analyst may be looking for. A good OR analyst always fits
the techniques to the problem and not the other way around.



6 Deputy Secretary of Defense Bob Work and Gen. Paul Selva,, Revitalizing Wargaming is Necessary to be
Prepared for Future Wars, www.warotherocks.com, December 8 2015
7 See https://connections wargaming.com/ (USA), http://www.professionalwargaming.co.uk/ (UK),
http://www.kriegspiel.com.au/connections.html (Australia) and http://saganetconnections.nl/Engels.html
(Netherlands) (all accessed 16 June 2017),
8 Box, G. E. P. (1979), "Robustness in the strategy of scientific model building", in Launer, R. L.; Wilkinson, G. N.,
Robustness in Statistics, Academic Press, pp. 201–236.
9 Chapter 9 of Perla, P., (1990) The Art of Wargaming: A Guide for Professionals and Hobbyists, Naval Institute
Press, ISBN 9780870210501, describes this concept..



internal validity

external validity

Design Issues for Games for Operations Research

General features of a game

1. An objective

2. A scenario



3. A control team

4. Player Factions

5. A representation of the physical world

10 See http://www.reuters.com/article/us usa china southchinasea idUSKBN1572M4, accessed 16 June 2017
11 Of course, friendly and enemy forces may not be unified forces from a single nation, but coalitions of
participants with their own objectives, restrictions and sensitivities.



6. A game management process

7. Action evaluation mechanism



Summary

Design Issues for Analytical Matrix Games

Game Purpose

12 The level of detail in a game design is a critical part of the art of game design. Decisions must be taken as to
what to represent and at what level of fidelity. A game with very detailed calculations on weapon performance
but no consideration of the training level of the soldiers using those weapons may look impressive but is likely
flawed in comparison to games with a simpler treatment of a broader range of factors.
13 It is also possible to have games where cooperation is required and all players may win or all lose, or any
combination.



Design Features of a Matrix Game as an OR tool

Scope and Purpose

14 Rocha, Luis M. [1999]. BITS: Computer and Communications News. Computing, Information, and
Communications Division. Los Alamos National Laboratory. November 1999.
15 Perla, P., (1990) The Art of Wargaming: A Guide for Professionals and Hobbyists, Naval Institute Press, ISBN
9780870210501



Evaluation Mechanisms



Selection of players



Umpire Interventions

Player motivation and engagement



Conclusions
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