The Role of Rationality and Marginal Analysis in Effective Decision
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Orderly processes of decision making are supposed to give the decision
makers —and those who are charged with evaluating their conduct —
means to construct and oversee good judgment that will be helpful in
reducing the risk of uncontrolled reliance on emotion, unfounded
intuition, impulsive response, and personal or political considerations
liable to be disruptive to an orderly routine.

The Winograd Commission Report, p. 54




Is military leadership an art or is it an orderly, organized analytical
process? Is it the result of brilliance and intuition or of calculated,
logical deduction? Or is it a combination of these and other factors?
What are the major obstacles in the attempt to provide a process to
guide military decision making using an orderly format so that the
commander and the members of his staff can make decisions in an
effective, harmonious, synchronized way?




Decision-making is the first step in implementing human will, and is
therefore a prime human factor in warfare.

British Military Doctrine (BMD) states that the “exercise of command is
primarily concerned with the decision making process.”

British Army doctrine emphasizes that it requires “good judgment and
initiative” to know when a decision is needed




Factors that are closely linked to the personality of the commander, like
intuition and creativity, are generally emphasized in doctrine as being

Important.

However, these aspects are rarely given any significance in the
education, training, and exercise environment, as they are impossible
to teach, but they are regarded as crucial in wartime, and are expected

to materialize when they are most needed.




Henry Mintzberg has discussed corporate planning and the
inadequacies of the rational and analytical process for the business

world.

“A good deal of corporate planning ... is like a ritual rain dance. It has
no effect on the weather that follows, but those who engage in it think
it does. ... Moreover, much of the advice related to corporate planning
is directed at improving the dancing, not the weather.”

This is not to suggest that the rational, analytical process of planning
and decision-making has become obsolete. It is still an important and
necessary tool, but new research shows that it can be supplemented by
other strategies that explore the resources of the unconscious mind.




These strategies are not new, but were somehow ‘lost’ during the
industrial and technical revolution. A number of factors influence

decision-making, including factors that are tightly linked to the
personality of the decision-maker.




- Individuals have a limit for processing data. Research indicates that, on
the average, when an individual is working with more than
approximately seven pieces of information, the result will be
information overload.




Rationality

Rationality refers to consistent, value-maximizing choice within
specified constraints.

Decision makers choose among alternatives on the basis of their
expected consequences, but those consequences are not known with
certainty. “Limited rationality recognizes that not all alternatives are
known, that not all consequences are considered, and that not all
preferences are evoked at the same time.”

Thus only a limited number of elements are considered and then only
sequentially rather than simultaneously.

The concept of limited rationality recognizes that human limitations do
not allow exhaustive consideration of all alternatives and
consequences. Further, as problems increase in complexity,
information will be increasingly incomplete.




Types of
Rationality

Substantive Rationality — It is the adjustment to outer
environment

It involves a choice of means to ends leaded by some
larger system of human values

Procedural Rationality — It is the ability to discover
adaptive behaviors through knowledge and
computation

Involves real-life interactive decisions like how much to
produce and what to market.

Problem changes from one of choosing the right course
of action to locating a good action
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Rational Decision Making
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the situation

2. Define the

8. Implement
problem

alternative

3. Define
objectives

7. Choose best
alternative

4. Diagnose the
problem

6. Evaluate
alternatives

5. Develop
alternatives




The Importance of Rational Decision Making
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Embracing Rational Decision Making
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Benefits of Embracing Rational Decision Making
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| Rational Choice
1" Theory

[rash-nal ‘chois thé-a-reé]

A theory that states that
individuals use rational
calculations to make
rational choices and
achieve outcomes that are
aligned with their own
personal objectives.
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Rational-Comprehensive

~ The rational-comprehensive model of decision-making focuses on the steps
or activities in selecting alternatives. These steps or activities are:

1. Define the problem so that it is separate from other problems

2. List all the goals and objectives and their relative weights or values

3. List all the alternatives

4. List the costs and consequences of each alternative

5. Calculate the ratio of costs to benefits for each alternative

6. Identify the alternative that maximizes attainment of goals and objectives
7. The best alternative is that which most efficiently achieves the given goal.




COMPARISON OF DECISION-MAKING MODELS

RATIONAL-COMPREHENSIVE

INCREMENTAL

1. Define the problem so that 1t 15 separafe from other problems

|. It 15 accepted that problems arise 1n a context, that problems are not distinct from one another.

1. Listall the goals and obyectives and thetr relative weights or values

1. The guiding criteria are program objectives.

3, List all the alternatives

3, Afew alternatives are considered, which differ only marginally from the existing program,

4. Listthe costs and consequences of each alternative

4. Some of the consequences of each lternative are considered.

5, Calculate the ratio of costs to benefits for each alternative

3. The problem may be continwally re-defined as different means are proposed to achieve the desired
ends; 1t 15 adjusted to make it more manageable.

6. Identify the alternatrve that maximizes attainment of goals and objectives

6. Agreement 1 teached on at least one good solution, even i 1 s nof the best possible solution.

7. The best alternative 1s that which most efficiently achieves the grven goal,

7. A good deciston 15 one which 1s agreed upon and which produces better conditions in the short run.




Taking into account the limitations of the rational-comprehensive model, and
observing how public decision-makers actually C}oerform, another type of decision-
making can be identified. It is called the method of successive limited comparisons,
or incrementalism. The steps are:

1. It is accepted that problems arise in a context, that problems are not distinct from
one another.

2. The guiding criteria are program objectives.

3. A few alternatives are considered, which differ only marginally from the existing
program.

4. Some of the consequences of each alternative are considered.

5. The problem may be continually re-defined as different means are proposed to
achieve the desired ends; It is adjusted to make it more manageable.

6. Agreement Is reached on at least one good solution, even if it is not the best
possible solution.

7. A good decision is one which is agreed upon and which produces better
conditions in the short run.




The Dynamics of Decision-Making: Groups vs. Individuals

Groups may be more ready to make risky decisions, because the
responsibility is shared,;

groups may make more accurate judgments by including high quality
specialists;

groups may make more rational decisions, as more points of view
must be considered,;

groups can identify more alternatives, develop a definition of objectives,
evaluate more courses of action, and consider innovative suggestions, and
enhance the likelihood of acceptability and implementation of decisions.




However, groups are slower and take up more resources.

Groups may make compromises rather than the most effective decisions;
a dominant personality or clique may gain control;

status differences can inhibit group participation;

size limits the amount each member can participate;

groups can become subject to group-think;

the structure of group decision making influences the output, as cooperatively
structured

groups are usually more productive than competitively structured groups.




Types of group decision-making may include:

. Brainstorming--

group members suggest as many solutions as possible in the time
allotted without discussion or criticism;

Nominal Group Technigue--

all members contribute their own solutions, which are then
discussed and voted on by secret ballot;




Delphi Technique--
respondents independently answer a guestionnaire.
Results are then summaried and circulated in a second round;
the process goes on until alternatives are
selected by the decision-maker(s).

Outside Groups—
Consultants, citizen groups, or other grassroots or expert advice is sought.

Scenario Writing--

~ Knowledgeable people try to think of the factors that will be important in
making a decision.




The Importance of Marginal Utility in Rational Decision Making
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Strategies for Enhancing Rational Decision Making

_ ) Acknowledging the Influence of Bias

Seek Diverse Perspectives

il L N 3 Question Assumptions and
Slow Down and Reflect . | k= ~ ) Stereotypes
» V X @

Utilize Decision-Making Tools and
Frameworks

. Embrace Diversity in Decision-Making
Processes

Learn from Past Mistakes

&
Fewae fryafaemes

University of Hyderabad




Unconscious Pitfalls in Rational Decision Making

The Power of Cognitive The Confirmation Bias

Biases

k . The Anchoring Bias The Availability Heuristic

Tips for Overcoming
Cognitive Biases

Case Study

—_— _x Conclusion
. .
Y 4 3

University of Hyderabad



Key Examples of Rationality in Decision-Making for Military
Engineers

1. Infrastructure Design Under Resource ConstraintsScenario: During
the reconstruction of a war-torn region, military engineers are tasked
with rebuilding roads, bridges, and supply lines.

Rational Decision-Making:

- Conducting a cost-benefit analysis to prioritize projects that have the greatest
impact on military operations and civilian recovery.

- Using optimization models to allocate limited resources such as materials, labor,
and time.

- Incorporating risk assessments to design structures resilient to future attacks or
natural disasters.




2. Battlefield Logistics Scenario:

Ensuring efficient delivery of supplies like ammunition, fuel, and
medical equipment to troops in a high-risk zone.

Rational Decision-Making:

- Developing a logistics network using Geographic Information Systems (GIS) to
optimize delivery routes while minimizing exposure to enemy fire.

- Considering weather, terrain, and enemy movements in real-time to adapt the
supply chain.

- Employing decision support systems to predict potential bottlenecks and plan
contingencies.




3. Bridge Construction Under FireScenario:

Building a temporary bridge in a combat zone to enable troop
movement.

Rational Decision-Making:

- Quickly evaluating multiple designs for speed of construction, material
availability, and load-bearing capacity.

- Implementing safety protocols to minimize risks to engineers working under
hostile conditions.

. Using pre-fabricated modular bridge components to expedite construction while
ensuring structural stability.




4.Designing Bunkers and Protective Structures Scenario:

Constructing bunkers to shield personnel from aerial attacks or artillery
fire.

Rational Decision-Making:

- Applying principles of structural engineering to design blast-resistant materials
and structures.

. Incorporating computational fluid dynamics (CFD) simulations to test designs
against various explosion scenarios.

- Balancing protection levels with construction speed and cost-effectiveness.




5. Decision-Making During Natural DisastersScenario:

Military engineers are deployed to assist in disaster relief after a flood
destroys critical infrastructure.

Rational Decision-Making:

- Prioritizing repairs to critical infrastructure like bridges, hospitals, and power
grids.

- Using engineering software to evaluate structural integrity and recommend the
best repair techniques.

- Coordinating with other agencies for efficient use of resources, avoiding
duplication of efforts.




6. Minefield Clearance Operations Scenario:

Clearing landmines in post-conflict areas to enable safe civilian
resettlement.

Rational Decision-Making:

- Utilizing robotic technologies and detection tools to identify and safely disarm
landmines.

- Balancing the speed of operations with the need to ensure the safety of both
operators and local communities.

- Conducting cost analyses to determine whether manual or automated clearance
methods are more appropriate.




Discussion questions

How can military engineers effectively balance rational decision-making with
the need for quick action in high-pressure situations?

What role does technology, such as Al and GIS, play in minimizing biases and
enhancing the rationality of decisions in military engineering projects?

What are the ethical challenges of rational decision-making when military
objectives conflict with civilian safety or environmental sustainability?

Can you think of a situation where intuitive decision-making might be more
effective than a purely rational approach for military engineers? Why?

What training methods or tools can be implemented to help military

engineers improve their decision-making under uncertainty and resource
constraints?
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