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Commodore Dan Murphy and Commander Gary Hatton reviewing Maritime Interdiction Operation Guidelines aboard the Canadian Task Group
flagship HMCS Montréal prior to authorizing the boarding of a ship in the Gulf of Oman, October 2002.

T
hroughout history, military commanders have been
confronted with the problem of planning and control-
ling operations amid the confusion and constant
change of the battlefield. Modern technology has not
changed this,1 as uncertainty remains an inevitable

feature of command. Yet, decisiveness is an essential requirement
of effective command, especially as the tempo of warfare has
increased. The changing global political situation is forcing mili-
tary organizations, including the Canadian Forces (CF), to expand
and change the ways they conduct operations. Thus, there is a con-
tinued need for the study of decision making in the military context,
ranging from basic research on how people make decisions and
solve complex problems to applied work on the development of
training and support systems to aid commanders’ decision making
in the field. This sort of research is especially important today
because military operations are becoming increasingly demanding,
fast-paced, and risk-filled.2

TWO APPROACHES OF DECISION MAKING

The purpose of this paper is to contrast two general but highly
influential approaches to understanding decision making.

These approaches differ in a number of key respects, but each has
been applied, in some form, to the study of military Command and
Control (C2). Classically, theories within the first approach of
decision making are based on the premise that human decision
making can be modelled in terms of formal processes predicted by

normative theories of probability and logic.3 These theories have
been popular in the development, by researchers, of support for mil-
itary decision makers, perhaps because there is often an assumption
that good decision making follows a rational approach in which
decisions are based on expected outcomes and there is an attempt to
select a course of action that will bring the optimal outcome.4

Within that last 15 years, however, there has been recognition
that the nature of the real-world battlefield limits a human decision
maker’s ability to implement truly analytic processes.5 This has led
to the development of another approach that comprises what are
called naturalistic or intuitive theories of decision making. This
approach is based on the premise that people use informal proce-
dures or heuristics to make decisions within the restrictions of avail-
able time, limited information, and limited cognitive processing
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capacity. Intuitive decision making, as we will see, offers a clearly
different way to think about decision making than the analytic
approach. We will later argue, however, that these diverging
approaches can nevertheless be synthesized into an effective
framework for understanding military decision making in its
broadest sense.

THE ANALYTIC APPROACH

In taking normative theories as bases for developing descriptive
models of decision making, researchers in the analytic tradition

have emphasized explicitly computable processes to take in infor-
mation, code it symbolically, manipulate these symbolic repre-
sentations, and generate some output.6 Analytic theories require
some kind of formal comparison among decision alternatives using
deliberate and procedural rules that quantify those alternatives.7

This assumes that all pertinent factors can be both identified and
quantified in terms of their absolute or relative impact. Methods of
comparison are based on various kinds of sequential or distributed,
logical and/or mathematical algorithms,8 so that there is a direct link
between facts and conclusions. Numerous specific procedures for
comparing alternatives are known, most of which can be compu-
tationally modelled by production systems operating on a repre-
sentation of the problem space.9 Many, for example, are based on
Bayesian statistics and evaluate options in terms of base rates for
different hypotheses and probabilities of the accuracy of differ-
ent observations.10 Other analytic strategies include subjective
expected utility analysis, single feature difference, and elimination
by aspects.11

To select a decision alternative, the decision maker needs to
specify one or more dimensions along which to compare the alter-
natives. Typically, researchers propose that these computations are
based on compensatory algorithms in which information types are
weighted and values of one type can compensate for the absence of
other types.12 A popular general form of analytic theory is the linear
compensatory model, which involves the computation of an overall

score for each decision alternative based on the sum of relevant
dimension values for each alternative, weighted by each dimen-
sion’s importance.13 Because the score of each alternative is based
on all known dimensions, effects of large and small dimension
values can compensate one another in determining the overall
desirability of the alternative.14

A core assumption of analytic theories is that the goal of deci-
sion making is to reach an optimal decision as assessed along some
criterion dimension.15 Optimality is a difficult concept to opera-
tionalize in the military (or any other) context, but it is generally
defined in terms of maximizing benefits, such as enemy units
destroyed and friendly units preserved in tactical situations, while
minimizing costs.16 A premise related to achieving optimality is that
all possible hypotheses must be analyzed because there is no a
priori means of knowing what alternative will be optimal.17 As a con-
sequence, analytic decision making entails extensive computations,
except for very simple problems.

Although analytic theories have been tested with great exper-
imental rigor, there are a number of conceptual problems with this
approach. Analytic theories generally assume some form of exhaus-
tive option generation and evaluation, implying that people either
have access to all possible options or are somehow able to generate
a complete set. Such a comprehensive search, however, would be
extremely time consuming, if not impossible, in real-world prob-
lems, given limitations on human knowledge and cognitive capacity.
In fact, studies have found that expert decision makers tend to gen-
erate only a few potential solutions when solving complex real-
world problems.18 Moreover, it may not be possible to construct a
complete representation of the problem space, including their goals,
the values of potential outcomes, and the probabilities of certain
actions producing certain outcomes.19 This is especially true for a
complex military problem. Decision makers may lack access to
knowledge that would allow them to determine potential outcomes
and their probabilities. In cases where the problem is not simple, the
number of parameters and potential courses of action may make the

process of just describing the problem space so com-
plex that one would have to assume near-omniscient
capabilities to process the data in real-time.

Tests of analytic theories have generally been
conducted in the context of relatively simple 
problems, such as inferences with binary choices or
problems with small amounts of data, and situations
in which decision makers have sufficient time and
access to all relevant knowledge and information.20

Such situations bear little similarity to the fast
paced, high risk environment of military operations,
thus raising questions regarding the applicability
of analytic theories to this domain.21 In real-world
domains, people are likely to deal with multiple
pieces of information that may be ambiguous, highly
inter-related, and potentially obscured or missing.
Such limitations can make analytical theories
intractable and highly implausible as descriptive
models of human decision making.22

THE INTUITIVE APPROACH

Over the past 10 to 12 years, intuitive theories of
decision making have become influential in

explaining decision making in C2 and other complex,
real-world domains. Intuitive theories, or Natural
Decision Making (NDM) theories as they are most
often called,23 are based on descriptive, rather than
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A Princess Patricia’s Canadian Light Infantry captain discussing the defensive layout of
Kandahar airport in Afghanistan with an American NCO, February 2002.
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normative, models of the strategies employed by experienced deci-
sion makers in coping with real problems.24 Lipshitz, Klein, Orasanu,
and Salas,25 for example, base assessments of the quality of decision
making on the behaviours exhibited by experts rather than some
formal model. In particular, intuitive theories dispense with the con-
cept of normative choice and assume that human decision makers
use much less formal but much faster strategies.

Three basic principles underlie intuitive theories.26 The first is
that decisions are made by sequential, holistic evaluation of poten-
tial courses of action against some criterion of acceptability rather
than by feature-by-feature comparison of multiple alternatives
along multiple dimensions. The second principle is that the decision
maker relies primarily on recognition-based processes to generate
options and compare them to previous experiences (including
actual on-the-job and training experiences). Thus, there is no
exhaustive generation and comparison of alternatives. Instead, the
decision maker identifies potential courses of action by first assess-
ing the situation then recognizing past situations that are similar.
Based on past experience, the decision maker can recall previously
taken courses of action and determine their acceptability to the cur-
rent situation. The third principle is that decision makers adopt a
satisficing criterion, stopping the search when an acceptable course
of action is identified, rather than searching for an optimal solu-
tion.27 Real world situations often demand very rapid responses and
decision makers may have to accept a solution that merely works
without considering whether a better solution exists.

An influential example of the intuitive approach to decision
making is Klein’s28 Recognition-Primed Decision (RPD) model.29

Like all intuitive models, it eschews formal, logical processes and
instead emphasizes pattern matching processes, in which the deci-
sion maker first appraises the situation to classify it as familiar or
not, based on experience. The RPD model incorporates additional
processes meant to complement recognition in cases where the
decision maker is unable to recognize the current situation.30 A typ-
ical reaction is to seek more information and this sort of on-going
situation assessment is a crucial component of decision making in
the RPD model.31 In addition, diag-
nostic processes such as story build-
ing can resolve ambiguous situations.
In this case, the decision maker delib-
erately notes features of the situation
and attempts to create a detailed
hypothesis, or story, that could
explain that configuration of features,
even in cases in which the availability
of information is limited. Once 
the decision maker has diagnosed the 
situation, he or she can use mental
simulation to form expectations
about future events that serve to test
the working hypothesis. If there are
too many inconsistencies between
the hypothesis and the situation, the
decision maker must revise his or
her hypothesis.

The major problem for research
with the intuitive approach to deci-
sion making has been the generally
vague level at which models have
been formulated. Indeed, Todd and
Gigerenzer32 have argued that
researchers have deliberately avoided
detailed theorization in the mistaken

belief that decision making processes actually used in real-world
environments cannot be formally modeled. Certainly, researchers in
the behavioural sciences have traditionally sought general models
of cognitive functioning, but this does not preclude in-depth mod-
eling of specific cognitive operations in specific decision making
settings. Without more detailed models, it will be difficult to
develop meaningfully specific hypotheses to test intuitive models
of decision making.

DECISION MAKING IN 
THE MILITARY CONTEXT

Both classes of theory have received empirical support in var-
ious contexts,33 and this precludes a simple conclusion that one

is an inherently better theory than the other. The best that can be
done is to consider the question of the particular military situations
and conditions under which one type of theory might serve as a
better model of human decision making than the other.

Although analytic models generally do a poor job of describ-
ing how people actually make decisions, they are highly explain-
able and prescriptive. The steps and processes involved in decision
making are clearly specified and can usually be implemented as
computer programmes. Consequently, these models are excellent
tools for predicting and exploring military decision making per-
formance. In addition, the focus of analytic models is on obtaining
the optimal solution to a problem, which is, of course, highly desir-
able in any domain as long as it can reasonably be achieved. This
suggests that analytic models might apply in situations in which
there are well-defined goals and in which factors and options can
be explicitly defined.

Intuitive theories have the advantages of being closely linked
to what expert decision makers actually do in real-world situations
and of being applicable to dynamic, uncertain, and high risk envi-
ronments, as demonstrated in numerous empirical studies.34 Intuitive
approaches certainly are better suited to situations where time and
data are limited.35 Their usefulness as models of decision making,
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Keeping a watchful eye over the perimeter of Kandahar airport during Operation “Apollo”, May 2002.
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however, can be limited by their informal nature, which makes it
difficult to develop specific, testable hypotheses for research.36

Also, intuitive theories are, by their nature, more descriptive than
prescriptive, making them effective for understanding human deci-
sion making but less so for developing systems to aid/support actual
decision making performance.37

In all likelihood, no single
decision making approach can be
considered best for explaining how
people make decisions in all situa-
tions. Certain phases of a military
operation, such as planning and
preparation, afford more time, more
complete data, and greater access
to computing resources than do
other phases, such as activities
related to surveillance, threat detec-
tion, and threat response. Thus,
what should be considered an
appropriate approach to modelling
decision making will depend on the
particular operational context. In
this case, we can perhaps see ana-
lytic and intuitive decision making

not as competing classes of theories but as different kinds of deci-
sion making strategies. By strategy, we mean a specific mental pro-
cedure by which the decision maker computes or infers his/her
choice of a course of action. Analytic strategies would represent an
ideal set of procedures that can be used to approach optimality,
whereas intuitive strategies would represent a more practical set of
procedures suited to situations of limited time, information, and
computational power. We assume that people have access to both
types of decision making approaches, depending on their needs and
the nature of the situation. Perhaps the key factor for choosing
between analytic and intuitive strategies (i.e., a specific procedure
to be applied to a specific problem) is whether one can accept a
merely workable solution or whether one requires an optimal solu-
tion. It may be under only some circumstances in military com-
mand, such as planning and preparation, that decision makers have
the time and high quality data needed to engage in truly analytic
processing.

The idea that people have access to many different decision
making strategies/procedures is not new, as others have distin-
guished ‘strong’ (formal) from ‘weak’ (heuristic or intuitive) meth-
ods of reasoning.38 We likewise believe that analytic and intuitive
decision making theories actually represent distinct strategies or

methods of decision making. Moreover, these methods fall at
opposing ends of a continuum of possible decision making proce-
dures, as illustrated in Figure 1. This continuum is based on the for-
malism of the decision making method, which is defined by how
exhaustive, quantitative, and compensatory the procedure is, and
by how many options are evaluated, and whether the options are
considered sequentially against a criterion or concurrently through
feature-by-feature evaluation. Analytic methods are those in which
multiple options are evaluated through an exhaustive, quantitative,
and compensatory feature-based analysis. Intuitive methods are
those in which alternatives are evaluated holistically through a
sequential comparison process that is generally qualitative, non-
compensatory and not exhaustive. Thus, there are many kinds of
analytic procedures and many kinds of intuitive procedures, all
varying in their degree of formalism.39

Both analytic and intuitive methods seem to be valid, as
empirical evidence suggests that people have access to at least these
two broad classes of decision making processes. A particular deci-
sion making procedure can be selected as needed, depending on
the problem and situation.40 Although truly analytic processing is
difficult to apply, except to simple problems, the constraints of
knowledge and time vary in real-world problems, allowing applied
decision making strategies to vary in terms of their analytic for-
malism. Because military planning typically takes place under
(relatively) light time pressure and sometimes (if not always) with
relatively large amounts of high quality data (especially if various
decision and computation tools are available for use over extended
periods of time), analytic strategies may be better suited to this
stage of operations. When planning, decision makers are more
likely to have the time and access to resources needed to clearly
define the problem and consider multiple courses of action. Also,
there is greater emphasis on determining the best possible solu-
tions rather than merely satisfactory ones because the goal is to
develop the best possible plans and procedures to achieve mission
objectives. When the enemy is engaged, however, commanders
may be forced to rely on intuitive methods because their time and
knowledge are limited. The reliance on intuitive decision making
strategies would not be surprising in tactical situations, given 
the advantages of speed and information processing efficiency
conveyed by these strategies.

Some studies suggest that analytic and intuitive decision mak-
ing strategies interact in complex problem domains.41 Roth,42 for
example, found that nuclear power station crews exhibited both
situation assessment activities, consistent with intuitive decision
making, and procedural activity in which crews attempted to apply
pre-planned responses when responding to simulated emergencies.

This is, in a sense, an intuitive strategy
but it relies on analytic approaches hav-
ing been performed in a preparatory
phase; that is, operators developed links
between anticipated events and the
responses that would be appropriate. In
this case, crews spent time before con-
fronting the emergency developing pro-
cedures to deal with a range of potential
events and situations. Intuitive strate-
gies, in contrast, seem better suited to
dealing with fast paced, evolving prob-
lems or events in the field. Here, there
is greater time pressure and the goal is
focused on accomplishing the mission
in an effective manner more than find-
ing the optimal way to accomplish the
mission.

Analytic
Compensatory
Optimizing
Quantitative
Exhaustive

Intuitive
Non-Compensatory
Satisficing
Qualitative
Non-Exhaustive

Decision
Strategy

Situational 
Resources
• Computational Power
• Information
• Time

Figure 1: Proposed continuum of decision making strategies and its relation to the amount of
resources available in the situation.

“Intuitive theories 
have the advantages 

of being closely 
linked to what expert

decision makers 
actually do in 

real-world situations
and of being applicable
to dynamic, uncertain

and high risk 
environments.”
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The Roth study highlights the importance of not focusing only
on crisis situations when studying decision making, but also con-
sidering the decision making done during planning prior to entering
specific situations that require action. Mission planning and prepa-
ration is a distinct phase of operations that is defined by the need to
acquire information about expected threats. The plans developed
prepare the force to meet anticipated threats by providing detailed
analyses of enemy and friendly force capabilities, the political and
civil situations, neutral forces, and parameters of the mission (rules
of engagement, political resolve, etc.). The key point to make is that
plans serve as bases for intuitive decision making. When time is
available individuals can study potential events and conditions to
make them easier to recognize during more time-stressed situations.
In addition, they can develop pre-planned courses of action to aid in
the generation of acceptable responses. To date, there is no clear
indication of the extent to which people employ analytic strategies
in planning. It is likely that here, too, there are certain constraints
that limit the comprehensive analysis of a problem and alternate
solutions. Nevertheless, it seems fruitful to consider analytic and
intuitive decision making as synergistic styles that together can
greatly enhance decision making.

A potential problem, however, is that planned responses are
not helpful unless the decision maker on the spot recognizes the
relation of the current situation to the planned contingency. Decision
makers in the field are likely to rely on intuitive, recognition-based
strategies to retrieve suitable course of actions during time-stressed
events. If they have not themselves participated in generating pre-
planned responses, it will likely be much harder for them to match
the situation to planned contingencies and retrieve the pre-planned
response. Because intuitive decision making procedures often do
not generalize widely across different decision problems,43 a deci-
sion maker may fail to see the connection between the current situ-
ation and previously planned responses, including the degree of
modification required. This failure occurs when the situation is not
exactly the same as the situation anticipated in planning – even if
the planned contingencies are similar to or even formally equivalent
to the current situation.

A discrepancy between decision
strategies used in planning and in
the field is not, in and of itself, a bad
thing. But we must recognize the
synergy between analytic and intuitive
strategies to enhance overall decision
making success. Specifically, analytic
strategies could be used in planning
to generate high quality courses of
action to anticipated problems so
that these courses of action can be
rapidly selected and implemented by
intuitive, recognition-based decision
making during critical events. In 
this way, the benefits of analytic
decision making can be indirectly
imported to intuitive decision making
under stress and time pressure. Thus,
a major area of opportunity for 
the design of decision support is
improving the connection between
planning and action.

CONCLUSION

Traditionally viewed as competitors, the analytic and intuitive
approaches differ in many respects and have distinct strengths

and weaknesses. It seems unlikely that an entirely analytic approach
or an entirely intuitive approach will serve as a useful model for
every aspect of military decision making. Consequently, effort
should be directed at employing the advantageous aspects of each
approach.

In practical terms, the most immediate use for our knowledge
of decision making is to guide research into the development of
decision support through the provision of tools, information sys-
tems, computers, displays etc. Specifically, the CF should work
towards identifying the demands and constraints (lack of informa-
tion, lack of time) placed on decision making in different aspects
of military operations, then determine specific decision making
strategies best suited to these conditions. Tools and procedures that
clarify the link between analytic and intuitive decision strategies
have the potential to enhance both plans and decisions made in the
field. With such an analysis, the CF would be better placed to sup-
port, through training and technology, the employment of effective
decision making procedures in appropriate situations.

The CF will likely be called upon to serve in non-traditional
environments and perform a wider range of missions in the
future. This will create a large number of problems for effective C2

(e.g., greater uncertainty, greater constraints on movement and
action). Thus, it makes sense to pursue research into ways of 
supporting decision making in this environment. Recognition of the
continuum of decision making strategies will be crucial to asking the
right questions – questions concerning how to make planning and
the communication of plans more effective, how to build common
intent within units and teams,44 and how to design effective decision
support at all levels of command.
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Debriefing of a naval boarding party after a small boat inspection in the Gulf of Oman, November 2002. 
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