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Abstract

Warfighting experimentation is an important process for identifying requirements against changing military
environment and for verifying proposed measures for reforming military service. The wargame simulation
experiment is regarded as one of the most effective means to warfighting experimentation, and its importance is
increasing than ever. On the other hand, the results of wargame experiments could be unreliable due to the
uncertainty involved in the experimental procedure. To improve the reliability of the experimental results,
systematic experimental procedures and analysis methods must be employed, and the design and analysis of
experiments technique can be used effectively for this purpose.

In this paper, AWAM, a wargame simulator, is used to optimize the organization of operational troops. The
simulation model describes a warfighting situation in which the ‘survival rate of our force’ and the ‘survival rate
of the enemy force’ are considered as responses, ‘the numbers of weapons in the squad’ as control factors, and
‘the uncontrollable variables of the battlefield’ as noise factors. In addition, for the purpose of effective
experimentation, the product array approach in which the inner and outer orthogonal arrays are crossed is adopted.
Then, the signal-to-noise-ratio for each response and the desirabilities for the means and standard deviations of
responses are calculated and used to determine a compromise optimal solution. The experimental procedures and
analysis methods developed in this paper can provide guidelines for designing and analyzing wargame simulation
experiments for similar warfighting situations.

Keywords : Warfighting Experimentation, Wargame Simulation, AWAM, Design of Experiment
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AT | AEEA ds a- a3 s
1 AB|C; | 0.0062 | 0.5057 | 0.2998 | 0.5636
2 AiBiCy | 0.0483 | 0.5296 | 0.6152 | 0.6956
3 ABxC; | 0.0303 | 0.4144 | 0.4276 | 0.5286
4 ABxC, | 0.1071 | 0.5198 | 0.6851 | 0.8432
5 A:BiCy | 0.0168 | 0.5317 | 0.3912 | 0.6092
6 A:BiCy | 0.0839 | 0.5255 | 0.7277 | 0.7799
7 AB,Cy | 0.0485 | 0.4390 | 0.6178 | 0.7050
8 A>B,Cy | 0.1395 | 0.5239 | 0.8056 | 0.8207

1
D=(d}'xd; xd; xd,)" “
2] @l 93 £¥3 7% ATE Table 103 2},

Table 10. A Y =AH & ZESLT

As | AE=EA Ey A =2
1 AB\C 0.0753 8
2 AB/G; 0.2186 4
3 AB,Cy 0.1506 6
4 ABC, 0.3151 2
5 ArBiCy 0.1236 7
6 ABIC, 0.2894 3
7 AB,C 0.2113 5
8 ArB,C, 0.3672 1
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z1e Zﬂ%kzszjoﬂ o8 ALHEE 4H =7
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