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 “A reinvigorated wargaming effort will develop and test alternative 

ways of achieving our strategic objectives and help us think more 

clearly about the future security environment.”

—SecDef Defense Innovation 

      Initiative memo, 

      November 15, 2014

“The first and most important thing is our people. The second thing 

is what we want to do to reinvigorate wargaming.”

—Deputy Defense Secretary Bob Work, on the 

         Defense Innovation Initiative, 

         Defense News interview, November 24, 2014

F
rom its inception, military op-
erations research has been in-
exorably linked to wargaming; 
the relationship is symbiotic 

in both disciplines. Indeed, the 
overlap in a Venn diagram of the dis-
ciplines of military OR and wargaming 

OR, and where military OR will not 

Analytic wargames are designed to 
collect and analyze information from 
wargame play, and these results either 

feed directly into a decision, or are 
used to develop other analytic prod-
ucts. Outputs of analytic wargames 
such as concepts of operation 

-
lytic activities or serve as the opera-
tional foundation for computer-based 
combat simulation analysis.a

Analytic wargames are particularly 
useful in scenarios where uncertainty 

-
ers, all with unique objectives. This 

includes operations where major cul-

potential actions and reactions to un-

or operations against new, unfamiliar 
threats in new regions, and opera-
tions that current doctrine doesn’t 
adequately address.

Wargaming and History
Analytic wargaming has had a long and 
colorful history of success. The US Na-
val War College (NWC) began wargam-

the Japanese in 1919, and created a 
rich body of analytic wargaming results 
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to single-handedly destroy the Im-
perial Japanese Navy and relieve 

declaration of war. 

such a war may last longer and 
will require a phased approach 
necessitating large-scale amphibi-

ground forces.

that, in addition to the US Army and 
US Marine Corps, US forces will 
need help from regional partners. 

The knowledge garnered in more than 

Japan had been enacted in the game 
rooms at the War College by so many 

that nothing that happened during 
the war was a surprise—absolutely 
nothing except the kamikaze tactics 
toward the end of the war. We had not 
visualized these.”b An even more tell-

came early in 1942 when Nimitz sent 
two young lieutenant commanders 
back to the Naval War College in New-
port to gather previous wargaming 

Japanese strengths and weaknesses 
in each year’s student-led wargame, 
Nimitz knew that NWC had wargam-
ing results from one of its annual 
wargames that resembled the actual 
Japanese status that naval intelligence 

A more recent analytic wargaming 

wargame conducted in 1999 when 
Marine General Anthony Zinni com-
manded the US Central Command. 

-

ing wargames to assess what could 
happen if regime change occurred 
in Iraq, deposing Saddam Hussein. 
The results were an eerie prediction 

-
tarian violence and regional power 
struggles that did in fact occur after 
the end of major combat operations 
in Iraq in 2004 (US Central Command, 
1999). The wargame would have been 
tremendously successful had the Na-
tional Command Authority given the 
game’s results any credence as they 

Computer-Based Combat 
Simulations Sideline Analytic 
Wargaming
Toward the latter part of the 20th 
century, the use of computerized 
combat simulations combined with 
other factors to relegate wargaming 
to a little-used tool for analysis. The 
dominant scenario that the United 

-
tion decisions was the NATO-Warsaw 

been analyzed continually for decades 
and both sides’ intelligence had been 
so well developed that, by the 1980s, 
nearly the entire world understood 
how the battle on the north German 

force compositions, and equipment, 
even opposing commanders were 
all known. Tom Clancy’s novel Red 
Storm Risin -
vided a realistic description of what 
that encounter would have looked 
like, and demonstrated the amount of 
information commonly available about 

school of thought at the time seemed 
to be that there was no need to 
develop new courses of action or get 
fresh subject matter expertise on the 
battle to be fought; all that was left 

Computers started to impact military 

computers were used to help with 
the bookkeeping of wargames, ac-
counting for the physical phenomena 
such as adjudicating the outcome of 
engagements, tracking unit and ve-
hicle movements, and accounting for 
logistics expenditures. The wargame 

a Wang 2200 computer to do what 

to provide players complete freedom 
of action with respect to tactics em-
ployed and decisions made during the 
course of an exercise. Its function is to 
free players and controllers from the 
burden of complex, time-consuming 
computation, recording, and exer-
cise management requirements and 
thereby permit the maximum possible 
involvement of exercise participants in 
the tactical decision-making process” 

At some point, the allure of developing 
a computer-based combat simula-
tion that was entirely automated and 
could replicate a major campaign was 

simulations started to become a staple 
of operations research. Several of the 
major combatant commands adopted 

Tactical Warfare Model (TACWAR) to 
assess courses of action and otherwise 
augment their planning processes.

These closed-loop computer-based 
combat simulations fall into two basic 
categories. 

lower-resolution combat simulations 
that represent forces in an aggregate 
manner, and often use some adapta-
tion of heterogeneous Lanchester 
equations to adjudicate combat 
engagements (Taylor, 1983). Human 
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decision making in these simulations 
-

or better force ratio.” Many of these 
simulations are deterministic.

The second are tactical- or opera-
tional-level, higher-resolution combat 
simulations that represent each major 

Movements are typically scripted from 
waypoint to waypoint and the human 
decision making modeled in these 

of these simulations are stochastic, 
and a single scenario is run multiple 
times and the average result is calcu-
lated and reported.

These closed-loop simulations gener-
ate plenty of numerical output that can 

there was considered to be little uncer-
tainty of how a battle would be fought, 
it seemed to make perfect sense to 
place the burden of the 
analysis on 

these combat simulations. Thus, the 
focus of the decision making during 
the Cold War was on hardware and 
equipment performance while largely 
ignoring human decision making.

Analysts perhaps oversold senior 

closed-loop combat simulations, and 
many started referring to these simu-
lations as computerized wargames, 
or just wargames. This obfuscated 
the fact that there was really very little 
human decision making represented 
in these simulations, and the decision 
making that was represented might 
not hold up well to close scrutiny. 
A somewhat famous paper demon-
strated that a very simple homoge-
neous Lanchester model of combat 
produced chaotic and nonintuitive 
results and was largely ignored by 

1991). Instead, more complex combat 

and used with increasing frequency. 
Many analysts of that era will recall 
the discussions and various con-

structs for the calculation 

of combat power that were used in 
our aggregate models, the basis for 

Resurrecting Analytic 
Wargaming 
US Army analytic organizations real-
ized that closed-loop combat simula-
tions could not be relied upon as the 
single tool needed to do analysis. 
Although the automated decision 
rules allowed for the development of 
stochastic combat models that could 
be run numerous times to ensure 
there was a representative set of 
battle outcomes, the automation of 
the human decision making process 
in these simulations was recognized 
to be too simplistic to rely on for a 
complete assessment of combat 
operations. The US Army Training and 

(TRAC) developed analysis protocols 

-
ing on a single course of action that 
was then scripted into closed-loop 
combat simulations. 

TRAC-White Sands Missile 
Range has used the human-
in-the-loop (HITL) computer-
based wargame Janus to de-
velop Concept of Operations 

system tactics, techniques, 

schools to command the 
forces in Janus. Those 

captured from the Ja-

instantiated in 

3 0  P H A L A N X  –  M A R C H  2 0 1 5

PROFESSIONAL FEATURES



the closed-loop simulation Combined 
-

provided a robust look at how well our 
-

veloped maneuver. Similarly at TRAC-

which was then integrated into the 
Vector-in-Command (VIC) model. 
The Center for Naval Analyses used 

tactical decision rules when preparing 
the amphibious warfare model for the 
amphibious assault vehicle analysis of 
alternatives in the early 1990s (Akst, 
1995). More recently, TRAC has lever-

by interviewing serving or former 
brigade commanders to obtain their 

-

The results of those interviews were 
used to integrate human decision 
making into analysis that underpinned 
the Army’s recent brigade combat 
team transition to three-battalion 

Today the US Army Center for Army 
Analysis (CAA) wargaming capability 
provides the organization with a true 
end-to-end campaign analysis capa-
bility as they integrate COA developed 
through wargaming into their Joint 
Integrated Contingency Model (JICM) 
combat simulation.c

of recent engagements in Iraq and 
Afghanistan has been the experi-
ence analysts have gotten as they 
have been integrated into joint and 
multinational headquarters. The close 
partnership formed between analysts 
and planners provides a template for 
more relevant, comprehensive, and 
collaborative analytic products in the 
future. In particular, planners have 
never forgotten the usefulness of 
wargaming, and wargaming plays a 

prominent role in US and many of our 
allies’ operational planning processes. 

-

created a computer-based wargame 

Afghanistan to wargame the Interna-

campaign plan in the spring of 2011.

CAA responded to commanders in 
Iraq and Afghanistan and created a 
wargaming capability that allowed 
them quick-turn analysis responding 
to the forward deployed analysts in 

reputation for wargaming excellence 
recognized by COCOMs by sup-

wargaming expertise.

Conclusions
As the demand grows and more 
wargaming is sought, it is clear that 
the skills needed to design, develop, 
conduct, and analyze wargames are 
not well known, or if known, not well 
implemented. There are still many 

guys and gals sitting around a table), 
as evidenced by the lack of useful 

higher level wargaming events. Other 
organizations are trying to recreate our 
combat-simulation-heavy pre-9/11 
wargaming capability by collecting and 
federating existing combat simulations 
for analysis. They seem unaware of the 
scenario and data challenges today’s 
uncertain world presents.

COCOM planning organizations should 
partner more closely with analysts from 
their own headquarters and from other 

and then wargamed periodically, with 
planners and analysts teaming to pro-

duce rigorous, well documented and 
viable plans.

The Art of Wargaming
(US Naval Institute, 1990) is a great 
reference that sets the foundation for 
modern military wargaming, but the 
book is nearly a quarter of a cen-
tury old. Since then, much has been 
learned about wargaming that needs 
to be collected, triaged, documented, 
and published. MORS began a prese-
quester initiative led by Scott Simp-
kins of the Johns Hopkins Applied 

we’ve learned about wargaming that 
should be reinvigorated.

be embraced. Although US doctrine 
mandates that our planners wargame, 
details on how to conduct useful 
wargames are scarce in our doctrinal 

colleges need to devote more time to 
wargaming, to include having stu-
dents build libraries of useful wargam-

analysts, including civilian analysts, 
should take a course in wargaming. 
As part of the MORS initiative to pro-
vide professional development to OR 
practitioners, a component should be 

-
sary to design, develop, conduct, and 
analyze professional wargames.        

Notes
a We have purposely included plan-
ning wargames under the heading of 

-
ning wargames are wargames that are 
designed to produce output that feed 
into operational decisions.

b

Secretary of Navy, Current Strategy 

Rhode Island, June 13, 2006.
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c -
vid Knudson, CAA. 
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