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ABSTRACT

TACTICAL DECISION MAKING: A PROPOSED EVALUATION CRITERIA
MODEL FOR THE INFANTRY BATTALION'S TACTICAL ESTIMATE
DURING OFFENSIVE OPERATIONS, by MAJ John A. Davis, USA,
184 pages.

This study seeks to determine if it is possible to construct
an evaluation criteria model that improves the infantry
battalion's capability to select the best course of action
during the deliberate tactical estimate. It examines U.S. and
selected foreign army doctrine, related literature, and
lessons from the U.S. Army Combat Training Centers.

The literature review concludes that there is no agreement on
the selection and use of evaluation criteria during the
tactical estimate. However, it provides an operational
definition for the "best" course of action, as well as several
theoretical requirements for the “optimal" evaluation criteria
model.

Using the results of the literature review, the study presents
a proposed model that the author believes will improve the
capability of selecting the best course of action during the
tactical estimate. The study tests the model using a tactical
scenario developed at the Joint Readiness Training Center.
Model evaluation is based on established measures of
effectiveness that relate the performance of the proposed
model to the characteristics of the theoretically optimal
model.

The study concludes that the proposed model i3 applicable for
use as an instructional aid, but that further research and
field testing are required before it should be applied by
units throughout the U.S. Army.

iii



ACKNOVLEDGENENTS

Completing this thesis has been a significant challenge
that was made possible with the assistance of many people.
Accordingly, I acknowledge and express thanks to those who
have both materially and spiritually assisted me in this
research project.

First, I thank my wife, _ and my two sons, -
and - for their support. Their sacrifice of time and
attention is worthy of special praise. Vithout their support
and understanding, my effort would have failed.

Secondly, I thank the members of my research committeea,
COL Mark Cornwell, LTC Scott Carey, and LTC James Swartcz.
They provided encouragement, maintained academi:c discipline,
and helped me put into words my many thoughts on this subject.

Next, are the numerous people who helped clarify my
thoughts on the subject of evaluation criteria and decision
matrices, and who helped me with graphics and content review:
LTC Roger Carter, LTC Pete Simmons, MAJ (P> Dewey Biyth, MAJ
Dave Kneafsey, MAJ Bob Ortiz, and CPT (P> Craig Nixon.

Finally, while acknowledging those who provided me
invaluable help, I remain solely responsible for anvy remaining

errors and faults in this thesis.

iv



TABLE OF CONTENTS

APPROVAL PAGE .

LBSTRACT

ACKNOWVLEDGEMENTS

LIST OF ILLUSTRATIONS . . . . . . . . . .

CHAPTER

ONE. INTRODUCTION . . . . . . . . . . .

Definition of the Problem .
Background . . . . c
Assumptions . . .
Operational Definitions ;
Limitations . c .
Delimitations .

TVO.

THREE.

FOUR.

FIVE.

Significance of the Study 5 o pge 0 O ¢
LITERATURE REVIEV .

Purpose . ol o

Method . . . .

Information Needs and Availability
Current U.S. Doctrine 5 o o ¢
Secondary Sources . 0 ¢
Concluding Observations .

METHODOLOGY .

Research Design . . . . . . . . .
Measurement Procedure . . . . . .
Summary .

EVALUATION CRITERIA MODEL AND MATRIX .

A Proposed Evaluation Criteria Model
A Proposed Decision Matrix :
Summary . o o o o ¢

ANALYSIS .

Scenario Vignette .
Application of the Hodel / Hatrix .
Analysis of the Model Using MOE .
Findings DR R 0 .

Pagze
1
T K
iv

.viil

s

25
26

25
27
no
79

83

&3
91
94

95
2%

. 104
. 108

.lon

.1009
. 122
. 128
. 136



SIX. CONCLUSIONS . .

Model Evaluation

Research Design Evaluation

Reconmmendations .

APPENDIX: PRESENTATION OF COMPONENT CRITERIA .

ENDNOTES

BIBLIOGRAPHY

INITIAL DISTRIBUTION LIST .

vi

. 138
. 140
142

. 178

. 184



LIST OF ILLUSTRATIONS

Figure Page
1. Military Decision Making Process . . . . . . . . . 6
2. Phases of the Tactical Estimate . . . . . . . . . @
3. Generic Decision Matrix . . . . . . . . . . . . . 8
4. Combat Power Model . . . . . . . . . . . . . . . . 40
5. Sample Decision Tables . . . . . . . . . . . . . . 4%
6. Correlation of Troop Leading Procedures / Estimate

of the Situvation ¢/ METT-T . . . . . . . . . . . . 851
7. Correlation of METT-T to Doctrinal Terminology . . 53
8. Evaluation Criteria Model in FM 7-20 . . . . . . . 56
9. Decision Matrix and Evaluation Criteria Model in
FM 7-20 . . . . . . « « « v v v v v v v v v o w . 58
10. Decision Matrix and Evaluation Criteria Model in
FM 101-5 (Coordinating Dratet> . . . . . . . . . . 62
11. "“Revolutionary®" Concept for Evaluation Criteria
Model . . . . . . . + « « + v ¢ v v v v 4 e v . . 04
12. The French Method . . . . . . . . . . . . . . . . 71
13. Decision Matrix and Evaluation Criteria Model in
ST 100-9 . . . . . . « « « « v v v v w73
14. Sample Evaluation Criteria Model for the S-1 . . 74

15. Decision Matrix and Evaluation Criteria Model
from Brigade Battle Simulation Course . . . . . . 78

16. Example of Recommended Decision Matrix and
Evaluation Criteria Model from Center for Army
Lessons Learned . . . . . . . . . . . . . . . . . 78

17. Thesis Methodology (Research Design) . . . . . . &S

vit



16.

19.

20.

2l.
ee.
23.
24.
2s.
26.

a27.

28.

29.

30.

31.

Basic Evaluation Criteria Model . . . . .

Component Menu by Evaluation Criteria Model
Category b o o o ¢

Proposed Evaluation Criteria Model for COA
Analysis 5> 0 0 0 0 0o 0 9 © 0 b o0 o ¢
Raw Data Matrix . . . . . . . . . . .
Simplified Decision Matrix

l1st Brigade Operations Overlay

Enemy Situation from lst Brigade OPORD

COA #1 Sketch . . . . . . . .

COA #2 Sketch .

Evaluation Criteria Model Applied to Commander’
Initial Intent . . . . . 6 o o o K s

Application of Evaluation Criteria Model to
CoA #1 . . . . . .. .. . 6 0 o a o o

Application of Evaluation Criteria Model to
COA ’2 . . . . . . . . . . . . . . . . . .

Application of the Raw Data Matrix (COA
Comparison) . . ST e R

Application of the Decision Matrix

vitl

28

100

102

105

107

127

-
-

30

-



CHAPTER ONE

INTRODUCTION
(Ilt is essential that all leaders . . . familiarize
themselves with the art of clear, logical thinking. It is
more valuable to be able to analyze one battle situation
correctly, recognizing its decisive elements and devise a

simple, workable solution for {t, than to memorize all the
erudition ever written about war.'

Infantry Inp Battle, (1939

During the planning of combat operations, tactical
decision making is usually a difficult, complicated endeavor.
As indicated in the preceding quote, the first critical key to
successful tactical decisions is the recognition of “"decisive
elements” in the combat situation. By successfully
identifying these elements, it would appear that a commander
and his staff could then use them as the basis for evaluating
possible solutions in order to choose the best one.

Since 1910, the U.S. Army's tactical decision making
process has not significantly changed.-< An integral part of
this process i3 the evaluation of possible tactical solutions,
called courses of action (COAs), in order to decide which one
is "best.” This highlights the important link between the
identification of "decisive elements” and their use as
evaluation criteria in the current tactical decision making

process.



DRefinition of the FProblem

The purpose of this thesis is to develop an evaluation
criteria model that will improve the current U.S. Army
tactical decision making process. The scope of *he thesis
limits research to the infantry battalion (light, airborne,
air assault, and ranger) level, and (s further defined by
parameters that are reviewed later in this chapter. The
primary research question that this thesis serves to answer
is: Is 1t possible to construct an evaluation criteria model
that improves the infantry battalion's <capability to select
the best COA during the deliberate tactical estimate process?
In essence, the research is a quest to more clearly define the
“decisive elements” previously described, and incorporate them
into the tactical estimate.

In order to answer the primary research question, the
following six secondary questions require research and
analysis:

1. Vhat is the purpose and process of the tactical
estimate of the situation?

2. VWhat problems exist in the tactical estimate
process?

3. How can a standard evaluation criteria model
contribute to solving problems that have been identified in
the estimate process?

4. Vhat does doctrine and related literature revzal
about the selection and use of evaluation criteria during the

tactical estimate?



S. What essential elements define the "best® COA, and
how are these elements measured?

6. VWVhat are the doctrinal and theoretical
raquirements for the development of an optimal evaluation
criteria model for an infantry battalion during the estimate?

In order to explain the nature of this research and
provide perspective for the approach to solving the problemns
of the study, this chapter provides background, assumptions,
definitions, limitations, and delimitations. It concludes by

stating the significance of the research.

Background

In order to set the stage for this research, it is
important to review the tactical decision making concept and
define the purpose and process of the estimate of the
situation within this concept. Next, preliminary
investigation reveals several problems asso:ciated with the
tactical estimate process. Finally, this section describes

how these problems relate to the research.

Vhat Is Tactical Decision Making?

Tactical decision making is a subordinate element of
the military command and control asystem in the tactical
planning context. It i3 both an art and a science. '
Commanders make decisions during the planning phase of
tactical operations. The most important of fthese decisions
focuses on the selection of the best COA for the organization,

given the situation and an analysis of possible solutions.



Due to the relationship between the requirement for an

organization to act, the situation that defines the context ot
the act, and the responsibility of the organization's
commander to determine the best poscible way to accomplish the
requirement, U.S. Army doctrine views the tactical decision
making process as a problem solving process.

The problem solving process entails a systematic
approach that is based in effective analysis (the science
aspect) and is designed to enhance effective application of
professional knowledge, logic, and judgment <(the art aspect’.
The following six steps define the systematic approach of *the
problem solving process:

. Recognize and define the problen.

. Gather facts and make assumptions necessary to
etermine the scope of and the solution to the problem.
. Develop possible solutions.

. Analyze each solution.

Compare the outcome of each solution.
Select the best solution available. ™

1
2
d
3
4
S
6
Of particular note i3 the role of criteria in this
proceas. Criteria, which are "the data that define the limicts
within which the solutions to a problem must fall," impact
directly on steps three through six of this process. There
are two categories of criteria; screening and evaluation.
Screening criteria impact on step three by defining the limits
that 2stablish whether or not a proposed solution i3, ia fact,
possivle. If a particular solution does not mee’ “he
screening criteria, it is not considered in any of the
subsequent steps of the process. Evaluation criteria impact

2% ¢f =ztandards

Us

cn steps four through 3.x by 2stablishing a



for assessment and comparison of possible solutions in order
to facilitate selection of the best one.

In terms of tactical decision making, this systematic
approach to problem solving has evolved into a process called
the estimate of the situation, which is conducted as part of
the organization's overall tactical planning process. In
essence, the estimate process “requires full definition of the
mission, collection of all pertinent information, development
and analysis of options, and finally, a decision which forms
the basis for a plan or order.*” The purpose of the estimate
is to

collect and analyze relevant information for developing,
within the time limits and available information, the most
effective solution to a problem. The estimate is
applicable to any situation and to any level or type of
command. ¢
Vithin the military decision making process, the estimate
begins with the receipt of a mission and ends with the
commander's decision on the best solution to accomplish the
nission. The interim steps involve certain staff actions and
actions accomplished by the commander, as depicted in
figure 1.

Figure 2 identifies the phases in this process, which
consist of mission analysis, COA development, COA analysis,
COA comparison, and the decision. Note here that the
comparison phase mentions the determination of decision

criteria and that a key product of this action is the decision

matrix (figure 3). This matrix and the decision
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|
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Figure 1. Military Decision Making Process. The Estimate of
the Situation is shown as steps 1L - S.



PHASES

1. Mission Analysis

- Facts
- Assumptions

Analysis of higher mission

- Limitations
= Analysis of time

Developnment

Analyze relative force ratios
Array initial forces

Develop schems of maneuver
Deteraine C* means

Deteraine control measures
Prepare COA statements / sketches
Apply screening criteria to
verify suitability, feasibility,
acceptability, variation, and
completeness

Analysis

Vargame

Comparison

Deteramine DECISION (EVALUATIOD)
CRITERIA

- Assign weighting values to criteria
- Compare COAs (¢CONSTRUCT DECISION

NATRIXD
Nake recommendation

S. Decision

Figure 2. Phases of the Tactical Estimate. Note that

decision (evaluation) criteria are not determined until phase

4.



oe] Y 1 COA #2

EVALUATION CRITERION #1

EVALUATION CRITERION #2

BVALUATION CRITERION #3

EVALUATION CRITERICHN #4

TOTAL

S 3 -——- - ad

Figure 3. Generic Decision Matrix. This matrix compares the
COAs by using nominal values to rank order each COA according
to each evaluation criterion. By totaling the nominal values,
the matrix indicates which COA best satisfies the criteria
overall. This indicates the "best" COA.

8
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criteria selected for use in the matrix are the means by which
the staff justifies a recommended COA to the ~commander. [t i3
designed to graphically indicate the "best" COA. For clarity,
decision criteria in this context refer to evaluation
criteria.

Vhile the estimate process corresponds to a
methodology that evolved from "scientific" problem solving, it
is important to recognize the doctrinal emphasis on the art
versus science aspects of this process. Doctrinally, the
science aspect of tactical decision making provides a frame cf
reference that aids the decision maker in organizing thought
and developing judgment. The art aspect preserves the
commander's experience, skill, and judgment as the final
arbiter in applying the scientific model in order to make the
decision. Doctrinally, the U.S. Army allows considerable
latitude %o the commander in this sense. In fact, the
emphasis on “tactical genius as an art . . . i{s reflected in
current US tactical quantification practice with respect %o
doctrine, training, research and field application."™

Using these complementary aspects of decision making
as a doctrinal foundation, this study recognizes that research
designed to improve the estimate process must account for the
balance between art and science. A "cookie cutter" evaluation

criteria model i3 not the objective of this study, because:
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The leader who would become a competent tactician must
first close his mind to the alluring formulae that well-
m2aning people otffer in the name of victory. To master
his difficult art he must learn to cut to the heart of a
situation, recognize its decisive elements and base his
course of action on these.'"”

What Are Some of the Problems Associated With the Esztimate”?

Ultimately, the commander alone makes the decision of
which COA best accomplishes the mission. The commander bases
his decision on some set of evaluation criteria, whether
stated or not, since criteria are fundamental in problean
solving, and the estimate of the situation i{s nothing more
than an application of the problem solving process in the
context of a tactical situation. A central aspect of this
thesis is the contention that since evaluation criteria are a
fundamental part of the problem solving process, they are alzo
a fundamental part of the tactical decision making process in
general, and of the estimate in particular. Moreover. this
thesis contends that the selection and use of evaluation
criteria are even more important than the selection of the
best COA, because the latter i3 simply the applied result of
the former--if done correctly. All too often the oppcsite is
the case.

The problen is to determine what evaluation criteria a
commander uses to decide the best COA and how he selects these
criteria. The U.S. Army's current doctrine does not ci=arly
define these criteria or provide sufficient guidance on how tsS

select them. It only provides the vague statement that a

commander uses his "judgment, skill, and experience"'' in

10
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making the decision. This highlights what is <learly, and
rightfully, a central aspect of command; the "art“ of decision
making. But this is only half of the aquation. Current
decision making doctrine does not provide specific guidance
for the selection of evaluation criteria, or the details for a
method to organize thought about the critical elements to
consider in applying judgment to make the decision. Thus,
*"{tlhe reality of current US tactical decision making practice
is that COA . . . analysis is primarily an intuitive
process.”'< This reveals a lack of the "science" aspect of
decision making.

Additionally, the doctrinal decision making process
depicted in figure 1 prescribes a parallel estimate process by
the staff and the commander. WVhile the parallel process saves
time, the lack of clearly defined evaluation criteria prior to
separate analysis and comparison by the staff and commander
can lead to inconsistent analysis and ineffective estimates.
That which a staff officer considers as a “decisive element®
may not coincide with the same for the commander.

Formal analysis of the estimate conducted by the Fort
Leavenworth office of the Army Research Institute indicates
several concerns that relate to these same issues:

1. Cognitive biases: Human adopted strategies <an be

suboptimal due to the effects of group thinking and consensus

confirmation.



2. Overconfidence of the commander and staff: This
leads to a misleading implementation of plans and results in
the lack of contingency development.

3. Lack of experience: With many commanders and
staffs, the possibility of an inadequate experiential base %o

make sound tactical judzments exists.

4. Management of the process: The overall group
decision making process is poor. A fairly common occurrence
is that issues are resolved using the last option discussed.

5. Definition of insufficient options: When multiple
options are created, they are often simple variations of a
main theme. VWVhen there i3 variance, it {35 normally the
practice to generate something to "throw away" to give the
appearance “hat more than one option was considered.

6. Decision analysis: The applicability of the
estimate and {ts components is highly situational dependent.

As a result of these problems, experienca undar
simulated combat conditions shows that the estimate process
can be difficult for tactical units to understand and apply.

Observations from the Combat Training Centers (CTCs>
at Fort Irwin, Fort Chaffee, and Hohenfels indicate that many
battalion commanders and their staffs have difficulty
developing effective tactical plans. The common failure is
the incorrect conduct of the tactical decision making process.
During training, commanders and staffs have problems
understanding how to conduct each step in the estimate process

becaus2 the doctrine provides insufficient detail to plan

12



quickly and effectively. Doctrine provides a logical
saquence, but little detail on how to execute the individual
steps to meet different conditions. "The result is (that]
commanders and staffs deviate from the doctrinal process by
eliminating or shortening necessary steps, causing their plan

to be ineffective."'4

How Does This Relate to the Research?

Tactical decision making ia heretofore defined as a
problem solving process in a tactical planning context.

Within the tactical decision making framework the estimate of
the situation is the heart of the process that directly
relates to a problem solving, methodical series of activities
that commanders and staffs use to examine battlefield
possibilities in order to determine the best solution. The
key node in the estimate is the selection of evaluation
criteria, because the application of these criteria determines
the best COA. Furthermore, this process is both an art and a
sclience since the process describes an effective procedure to
formulate thought, but requires the commander's application of
Judgment in order to act or decide.

The estimate of the situation has been the foundation
for tactical decision making in the U.S. Army since the turn
0of the century. It has weathered time and combat, but the
doctrinal process is apparently not without flaw.

Preliminary analysis of current doctrine and

observation of lessons from the CTCs identifies several

13



problems. Current decision making doctrine lacks a detalled
description of the evaluation criteria a commander uses to
asses3s and compare COAs in order to decide which i3 best, and
how he selects these criteria. In other words, it fails to
provide a detailed frame of reference to organize thought in
an area (selection of evaluation criteria’) that is key to the
problem solving, and therefore the tactical decision making,
process and purpose. Additionally, the lack of evaluation
criteria selection prior to separate analysis by the commander
and staff during parallel estimates can lead to inconsistent
and ineffective results. CTC observations indicate that the
estimate is often vague and ineffective because a number of
commanders and staffs do not understand the steps in the
process.

This description of the estimate process and the
identification of problems associated with it lead to the need
for research. Specifically, this thesis is designed to answer
the primary question of determining if it is possible to
develop an evaluation criteria model that improves the
infantry battalion's capability to select the best COA during
the deliberate tactical estimate. Research and analysis of
the secondary questions are required in order to contribute %o

a 30lution of the primary research question.

Assunptions

Analytical research on this topic requires the

following assumptions:

14



1. Since this research focuses on evaluation
criteria, only the final three phases of the estimate (COA
analysis, comparison, and decision) are subject to analysis.
In chapter five, Analysis, this study assumes that mission
analysis and COA development (phase one and two) are conducted

correctly, and that screening criteria are applied correctly

to COAs such that they are, in fact, feasible, suitabdble,
acceptadble, varied, and complete. The reason for this
assumption is because the purpose of the study is to improve
the estimate process as it pertains to evaluation criteria and
the selection of the best COA from among those that “pass the
gauntlet” of screaning criteria applied in phase two of the
estimate. It is beyond the scope of the research to address
any improvements required during mission analysis or COA
development.

2. During analysis in chapter five, the study assumes
that COA wargaming is conducted correctly in accordance with
the procedure outlined in ST 100-9, Ihe Command Estimate.
Inherent in this assumption is a staff that is sufficiently
experienced to properly conduct the wargame, and sufficiently
“honest” during the wargame process. This means that the
staff uses established planning data (movement rates,
ammunition expenditure rates, combat power ratios, casualty
rates, fuel consumption rates, etcetera) accurately, but also
tempers these variables through the exercise of experience,
skill, and judgment so that the wargame results in an honest

visualization of each friendly COA's ocutcome relative to the
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enemy's most likely COA. After all, this is the purpose of
the wargame. The reason for this assumption is based again on
scope, since it is outside the scope of this research to
improve the wargame procedures.

3. In this study, hypothesis (evaluation criteria
model) development is predicated on the ability and
willingness of the infantry battalion commander to provide
planning guidance to the staff at the conclusion of the
mission analysis phase of the estimate. Although
inconsistently described in current doctrine and related
literature, the key component of this guidance is the
commander's initial intent.'® This study assumes that the
commander is able and willing to provide initial intent to the
staff, including the purpase of the operation, the methad for
the force as a whole, and the commander's vision of successful
andstate relative to the enemy and friendly forces, the
terrain, and time. The commander's inability or unwillingness
to do so in this form prior to COA analysis and comparison
undermines the hypothesis and causes the staff to derive, or
worse, "guess” at the commander's definition of success. This
increases the risk that the evaluation criteria model will be
ineffective and inconsistent.

4. This study assumes that the doctrinal and
theoretical requirements for the optimal evaluation criteria
model, which are derived from the literature review, are valid
and reliable. These requirements are revealed in chapter two,

are the foundation for model development in chapter four, and
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form the basis for analysis of the model in chapter five.
This assumption is specifically addressed in chapter three,
Methodology, and evaluated in the thesis conclusion.

These assumptions isolate the issue of evaluation
criteria as the cobject of analysis within the estimate at the
expense of any attempt to improve other portions of the
estimate process. The effect of each of these assumptions
forms the basis for research design evaluation in chapter six,

Conclusions.

Qperational Definitions

The following operational definitions apply to tarns
that are integral to this study:

1. Estimate of the situation: A problem solving
procedure used by a military organization to collect and
analyze relevant information for developing, within the time
limits and available information, the most effective solution
to a tactical problem. It is-applicable to any situation and
to any level or type of command. It is composed of the
commander‘'s estimate and staff estimates. '™

2. Command Estimate: Some non-doctrinal manuals an
relatad literature refer to the estimate of the situation as
the command estimate. The chief reason for the different
terminology is to differentiate between the deliberate
estimate process and the abbreviated command estimate, which
shortens specific steps of the deliberate estimate process

becaugse o0f the lack of sufficient time. This 3tudy focuses
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only on the deliberate process. Therefore, the term command
estimate i3 synonymous with the estimate of the situation.

3. Commander's estimate: The process that results in
a dacision on how to accomplish a given mission. After
considering the mission, enenmy, terrain, troops available,
time, and other relevant factors, a decision is reached. The
estimate is based on personal knowledge of the situation, on
ethical considerations, and on staff estimates.'”

4. Staff estimates: The process that a staff uses to
assist the commander in reaching a decision by making
estimates in their assigned areas of responsibility. These
estimates analyze the influence of factors within the starf
officer's particular field of interest on the accomplishment
of the command's mission and identify those factors that
affect formulation, analysis, and comparison of feasible COAs.
The operations estimate is identical to the commander's
estimate, except that it results in a recommendation. The
other staff estimates.result in conclusions and
recommendations that substantiate the supportability of
COAs.'”

§. Course of action (COA): A feasible way to
accomplish a task or mission that follows the guidance given,
will not result in undue damage or risk to the command, and is
noticeably different from other actions under consideration.

It should include the following elements:
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VHAT (the type of action)
VHEN (the time the action will begin>
VHERE (the assigned sectors in defense; zones in offense)’
HOVW (the use of available assets)
VHY (the purpose of the operationd
Each COA should be significantly different from others in
terms of the use of reserves, task organization, main
effort, and/or scheme of maneuver.'™
6. WVargaming: A conscious attempt to visualize the
flow of battle, given friendly strengths and dispositions,
eneny assets and possible COAs, and a set piece of ground. It
attempts to foresee the action, reactioﬁ. and counteraction
dynamics of a battle in order to analyze friendly COAs and
deternmine advantages and disadvantages that can be used to
compare COAs and determine which is best. <
7. Commander's intent: Provides the basis for
developing the concept of operations. It defines the
operation's purpose, the method for the force as a whole, and
the commander's definition of successful endstate in relaticn
to the status of the enemy, the friendly force, the terratn,
and time. During the estimate, it is called the initial
intent, and is issued as part of the commander's planning
guldance to the staff after the mission analysis phase.- '
8. Decision Criteria: A set of standards, rules, or
tests by which COAs can be judged. -~ Decision criteria
consist of screening and evaluation criteria.

a. Screening criteria determine the legitimacy of

a COA and apply to the COA development phase of the estimate.
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This means the COA must satisfy the following conditions in
order to be valid:
Suitability: Does the COA actually accomplish the mission
if carried out successfully? COA does not violate any
constraints or limitations imposed on the operation.

Feasibility: Are the required resources, units, and time
available?

Acceptability: Even if the COA will accomplish the
mission, is it worth the cost in terms of possible losses”?
Losses include time, material, and position in additicn *o
purely military losses.

Variety: Is the COA sufficiently different from other
COAs?

Completeness: Does the COA describe the who (in generi:

terms of combat power two levels below the planning

headquarter level), what, when, where, how, and why of a

tactical operation in sufficient detail to allow

comparison with other COAs?#™

b. Evaluation criteria, on the other hand,

provide a means for assessing COAs that satisfy the screening
criteria. They pertain to both the analysis and compariscna
phases in the estimate, and determine the best COA.
Evaluation criteria should be measurable and observable.
During the analysis phase, a COA is assessed against each
eavaluation criterion to determine advantages and
disadvantages. This requires a definition of the distinction
between advantage and disadvantage for each evaluation

criterion. During the comparison phase, evaluation criteria

form the categories in which COAs compare to one another.
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Limitations

The following limitations represent weaknesses imposed
by constraints beyond the scope, resources, or intent of this
research:

1. Effect of time: This research is applicable to
current Airland Battle doctrine and the corresponding command
and control doctrine that addresses the tactical decision
making process. The study recognizes that emerging Airland
Operations doctrine may influence the validity of this
research because current Airland Battle doctrine is the
toundation on which the thesis hypothesis (the proposed
evaluation criteria model) i{s built. The result of this
limitation will not negate the value of the study, since it
will expand the overall body of research conducted in tactical
decision making, and can be used for future study.

2. Effect of research design: Both the derivation of
theoretical requirements for an optimal evaluation criteria
model and analytical measurement of the proposed model
involves some subjective interpretation. Development of the
proposed model directly relates to the science aspect of
decision making. But,

science (s based on empiricism . . . . Thus, for science
all evidence used for theories must come originally from
the senses, and it must be possible for any person who has

the normal sensory equipment . . . to be able %o make the
same observation.

This study uses “evidence" gained through gbservation and
interpretation of doctrine and related literature in order to

develop a model. I¢ also conducts analy%tical measurement of
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the model through observation and interpretation of the

model's application in a tactical scenario. Recognizing the
subjective nature of this design, the effect of this

limitation will be addressed in chapter six, Conclusions.

Relimitations
This study concentrates on the decision making process
as it relates to the following imposed constraints:
1. Level of war: Tactical, as opposed to strategic
or operational.
2. Spectrum of conflict: Mid to high intensity, asz
opposed to low intensity conflict and operaticns other than

war.

3. Type of forces: Combat maneuver, as opposad to
fire support (artillery, air defense), combat support, and
combat service support.

4. Level of organization: PBattalion (the ratiocnale
is based on the decision to analyze a line and staff
organization that focuses only on close operations, as opposed
to higher level organizations that must specifically address
deep and rear operations as well-=).

S. Type of organization: Infantry, defined as light,
airborne, air assault, and ranger. Mechanized infantry,
armor, and cavalry units are excluded from analysis due =0
significant differences in mobility and firepower factors.

6. Type of operations: Offensive in general;

deliberate attack specifically. Defensive and retrograde



operations are excluded from analysis due to doctrinally
different battlefield frameworks and separate planning
considerations.

7. Time for decision making: This i3tudy focuses on
the estimate as a process that aids the commander in his
decision on the best COA from among at least two. Therefore,
the scope of the study is limited to the deliberate process.
Accordingly, "speed” of the estimate process will not be one
of the determining factors for the optimal evaluation criteria
model.

8. Analysis of foreign decision making methods: The
study restricts the review and analysis of foreign methods to
the following four: British, German, French, and Soviet.

This is based on the need to analyze a variety of methods that
allow both comparison and contrast, but are not so completely
different as to lose continuity with respect to the basic
problem solving process. This variety provides a degree of
inductive strength to the thesis hypothesis. The British and
German methods provide a process similar to the U.S., and have
the added benefit of providing insight into the historica:l
derivation of some current U.S. concepts within the estimate.
The French method provides a similar process, but no
historical connection. The Soviet method provides an
excellent contrasting model because of its centralized
process. However, all of these models are normative in that
they allow simultaneous analysis of multiple COAs to determine

a "best® solution.-* Far eastern models are excluded because
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they are either adaptations of the U.S., British, or French
methods (South Korea, Malaysia, Indonesia’, or so
fundamentally different in procedure and approach that they
preclude relevance to the "western" normative process

(Chinese, Vietnamese’>.-”

Significance of the Study

The application of knowledge . . . is art. All arts .
rest on science. Var is both a science and an art; and,
as for any art, we will apply it more effectively as an
art 1f we understand the science underlying it. -

The purpose of this research focuses on i{mprovement of
tactical decision making within the parameters previously
described. Vhile this study expands the body of research in
an area that has ever expanding importance on the modern
battlefield, its significant contribution is that the
resulting evaluation criteria model complements, rather than
contradicts, the delicate art and science balance invoived in
effective tactical decision making.

Creative imagination is the essential characteristic of
genius . . . when coupled with dynamic energy, it produces
an executive genius. Vhen balanced by cool calculation,
it makes a Great Captain.=*

This study's resulting evaluation criteria model
provides a framework to organize thought and increase
efficiency during the tactical estimate process. However, the

effaectiven2ss of the model i3 predicated on the commandar's

underlying experience, skill, and judgment.
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CHAPTER TVWO

LITERATURE REVIEV
({Tlhe origin of thinking is some perplexity, confusion, or
doubt . . . . Given a difficulty, the next step is
suggestion of some way out - the formulation of some
tentative plan or project, the entertaining of some theory
which will account for the peculiarities in quastion, the
consideration of some solution for the problem. The data
at hand cannot supply the solution; they can only suggest
it. Vhat, then, are the sources of the suggestion?
Clearly past experience and prior knowledge.'

John Dewey, How We Thipnk, (1910)

Purpose

This chapter identifies information requirements and
availability for the conduct of the research. It provides a
doctrinal framework to establish perspective and approach for
solving the research question. It isolates pertinent
literature sources that provide the basis for sharpening the
focus of the research, and demonstrates credibility through a
broad grasp of the existing body of knowledge on the topic of
tactical decision making. Finally, it refines the research
problem through analysis of the information available and
leads to the development of an evaluation criteria model for
subsequent. testing. In short, the literature review serves as
the data at hand that provide a “"suggestion” to solve the

problem.



Method

In order to accomplish the above purpose, the chapter
begins with a description of the research information needs.
Next, it examines the three primary U.S. Armv manuals +that
establish the doctrinal framework for tactical decision making
at the infantry battalion level. Emerging command and zontrol
doctrine from the U.S. Army Combined Arms Command, selected
foreign army decision making methods, Command and General
Staff College decision making course literature, previous
related research, and CTC reports are secondary sources that
provide answers to the information needs and sharpen the focus
of the research. Finally, the chapter concludes with an
assessment of the information as it pertains to the
development of a theoretically optimal evaluation criteria

model for an infantry battalion during the estimate process.

Information Needs and Availability

Research on the optimal evaluation criteri; model for
an infantry battalion requires answers to the following
(secondary research) questions:

1. Vhat does doctrine and related literature reveal
about the selection and use of evaluation criteria in the
estimate?

2. What essential <lements define the “best" CQOA, and

how are these elements measured?
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3. Vhat are the doctrinal and theoretical
requirements for the development of an optimal evaluation
criteria model?

This information is avallable through three sources.
First, the Combined Arms Research Library at Fort Leavenworth
provides U.S. and foreign doctrinal literature, and pertinent
related research on military command and control, tactical
decision making, and the estimate of the situation. Secondly,
the Command and General Staff College at Fort Leavenworth
provides literature on current decision making course
instruction as well as documentation on emerging command and
control doctrine as it pertains to tactical decision making.
The third source of information is the Center for Army Lessons
Learned at Fort Leavenworth, which provides a data bank of
reports from the CTCs. Information in these reports provides
an assessment of the current state of tactical decision making

based on unit rotation after-action reports.

Current U.S, Doctrine

There are three primary sources for a review of
current U.S. Army doctrine as it applies to tactical decision
making at the infantry battalion level. In descending
hierarchy, they are:

1. FM 100-5, Qperations

2. FM 101-5, Staff Organization and Oparations

3. FM 7-20, Ihe Infantry Battalion
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FX 100-5
The logical place to begin the doctrinal review is

with the U.S. Army's capstone doctrinal manual, FM 100-5,
which describes Airland Battle doctrine as

the Army's approach to generating and applying combat

power at the operational and tactical levels. [t 1is based

on securing or retaining the initiative and exercising it

aggressively to accomplish the mission. The object of all

operations is to impose our will on the enemy - to achieve

our purposes. To do this we must . . . achieve the higher

commander's goals.*
The command and control system that supports the execution of
Airland Battle doctrine describes the planning function as

the i{nitial basis of action . . . . Ideally, the ini<«ial

plan for an operation will establish the commander's

intent . . . . It will, however, leave the greatest

possible . . . tactical freedom to subordinate leaders.

The plan must therefore be flexible enough to permit

variation by subordinates in pursuit of the commander's

goals. >
The clear doctrinal emphasis on a flexible command and <ontrol
system requires a commander to "know the intention of the
commander two levels above him."<

In hierarchical form then, a central aspect linking

Airland Battle doctrine, the supporting command and control
system, and the general planning process therein is the notion
that “{iln every case, the only purpose . . . is to implement
the commander's will in pursuit of the unit's objective.”"™
With this clear emphasis on the central aspect of the
commander’'s will, goal, and intent as an underpinning, the

next section examines what the capstone manual reveals about

the planning of tactical offensive operations.



Iactical Planning

FM 100-5 describes many general requirements for
successfully planning tactical offensive operations, but it
does not provide any specific guidance on the selection or use
of evaluation criteria for determining the best COA during the
estimate process. Analysis of the section entitled "Planning
and Conducting Tactical Operations” results in the
identification of several key concepts and models which,
although inadequate for evaluation criteria purposes, provide
insight into the doctrinal requirements for the optimal
evaluation criteria model and an operational definition for

the "best” COA.

First, this section of FM 100-S continues to translate
the central aspect of "commander's intent," and defines the
scle measure of tactical success as the ability to achieve the
higher commander's intent in terms of his definition of
purpose, method for the force as a whole, and successful
endstate relative to the terrain, the friendly force, the
enemy, and time.

Secondly, this section of the manual describes the
commander's requirement to take risks in order to "inflict
heavy losses on the enemy and to retain the initiative."”
However, the commander must minimize risk in order to preserwve
the force 30 that it is capable of achieving the commander's
intent.“ This implies that the commander nmust determine an
acceptable level of risk during planning as it pertains to his

definition of successzful endstate within his intent.
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Finally, this section describes three primary models
that require the commander's consideration when planning
tactical operations. The first model contains four
subordinate models (sub-models). These models are:

1. Tenets of Airland Battle Doctrine

a. Characteristics of Offensive Operations
b. METT-T

¢. The Offensive Framework

d. Battlefield Operating Systems

2. Airland Battle Imperatives

3. Dynamics of Combat Power

Each of these models represents a “scientific" aspect
of warfare by providing a framework to organize thought.
However, it is a “loose" framework that allows for
considerable interpretation, or "art.®" Analysis of these
models will demonstrate that although none of them serve as
useful evaluation criteria, each provides a link to doctrinal
requirements that help to define an optimal evaluation

criteria model.

Tenets
The first model {3 the Tenets of Airland Battle
Doctrine. Success on the battlefield depends on a unit's
ability to fight in accordance with four basic tenets:
initiative, :xility, depth, and synchronization.”
Initiative. Initiative is characterized by the

setting or changing of the terms of battle by action. At the
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tactical level it requires a "willingness and ability to act
independently within the framework of the higher commander's
intent. "' Initiative {nvolves risk taking in two forms:

“One is the risk of losing men and equipment to attain tte
nission. The other is that a chosen COA may not be
successful, or even i{f successful, fail to achieve the desired
effect. "’

The first form of risk taking reinforces the notion
that the "best” COA qptimizes the level of risk to the force
without exceeding the commander's determination of acceptatle
risk. The second form i{llustrates an important point that
relates to decision criteria. By definition, a “legitimate"
COA is a feasible way to accomplish the mission. One way %o
differentiate between several legitimate COAs is to weigh the
risk of achieving the desired effect, or endstate as
deternmined by the commander in his intent, and not simply the
feasibility tc accomplish the mission. Decision criteria used
to determine feasibility of mission accomplishment are simply
screaning criteria, and are used to deavelop a legitimate COA
in the first place.

During offensive operations, initiative requires tha2
elements of surprise, concentration, speed, flexibility, and
audacity.'® These elements form a sub-model within the tene*
of initiative called "Characteristics of Offensive
Operations.” While these elements fail to qualify as adequate
evaluation criteria, they reinforce the concept that the

comander’'s intent, and the carrying out of that intent bv his
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staff during tactical planning, is a key component in
deternmining the "best” way to accomplish the miasion.

Doctrinally, "all successful offensive operations are
characterized by (each element]).”' ‘ This implies that the
elements are of value in developing feasible COAs (screening
criteria), but of questionable value in determining the best
COA from among several.

Each element in this sub-model addresses the "method”
portion of commander's intent, or how the commander envisions
the employment of the force as a whole in accomplishing the
mission. Two examples that illustrate the link to the

commander's intent are spaed and flexibility:

Speed is absoloutely essential to success . . . . [(It]
depends on the violent execution of the plan . . . , but
it will also depend on full understanding of the
commander's intent . . . . The attack must be flexible

: Subordinates must understand the higher
commander's aims 50 well that they can properly exploit
battlefield opportunities even when communications rfail

Agility. The tenet of agility refers to the abilicty
of friendly forces to act faster than the enemy. It is "a
prerequisite for seizing and holding the initiative."'™ As
applied to tactical decision making, agility i3 "as much a
mental as a physical quality."'*" In order to overcome the
friction of battle, leaders must continuously "read the
battlefield, decide quickly, and act without hesitation."'”

FM 100-S provides a sub-model to assist tactical
commanders in “"reading the battlefield" during any situation.

This sub-model is called “"METT-T," and is composed of five

factors: (M)ission, (E)nemy, (T)errain and weather, (T'roors,
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and (T)ime available.'™ Vhile these factors do not constitute
adequate evaluation criteria for use in determining the best
COA during the estimate, this form of guidance is a bit more
concrete than words like “audacity,” and provides key
doctrinal and theoretical requirements for the development of
an optimal evaluation criteria model for this study. This
next section will firat explain the METT-T considerations as
they apply to the infantry battalion during offensive
operations, then discuss the resulting key doctrinal and
theoretical requirements for the development of an optimal
evaluation criteria model.

In FX 100-5, the section entitled "Planning,
Preparing, and Conducting Attacks"” provides an explanation of
the NETT-T factors as they apply to the tactical unit level
during the estimate of the situation.

The mission is what the unit must acompiish. It is
restated to contain the elements of WHO, WHAT, WHERE, VHEN,
and VHY.

The enemy factor relates to an evaluation of who the
enemy i3 (unit, size, type), and how he fights (doctrine>.
The goal of enemy analysis is to identify enemy intentions and
capabilities.

The terrain factor requires analysis of terrain for
its military application (observation/fields of fire,
cover/concealment, obstacles, key terrain, and avenues of

approach), and for its effect on both friendly and enemy COAs.
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The weather is considered for the same reasons and focuses on
visibility, precipitation, wind, temperature, and clouds.

The troop factor relates to combat power in terms of
relative mobility, protection, firepowar, and leadership.
Combat power is another, and more "scientific,” doctrinal
model that is described later in this chapter. The analysis
of friendly forces available is essential to establishing what
a unit is capable of doing.

The time factor drives tactical planning and execution
for all military operations. Analysis of this factor
determines the critical time aspects of the operation. This
factor is most closely linked to the tenet of agility--the
ability to act faster than the enemy.

The METT-T model provides great potential use in this
study because it highlights key doctrinal and theoretical
requirements for developing an evaluation criteria model
designed to help determine the best COA during the estimate.
The key requirements are that any valuable evaluation criteria
model must be measurable, observable, and adaptable to any
situation, because "every situation encountered in war is
likely to be exceptional."'™ The METT-T model is the
doctrinal method for assessing any situation, and its elements
are measurable (even if subjective) and observable.

Depth. This next tenet refers to the extension of
operations in time, space, and rasources. " During tactical
planning, commanders must "see beyond the requirements of the

moment, actively seek information on the area and the enemy i{n
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depth, and employ every asset available to extend their
operations in time and space."-'

FM 100-5 provides a sub-model to assist commanders in
planning offensive tactical operations in depth. It i3 called
the "Offensive Framework.* At corps and division level, the
framework consists of close, deep, and rear operations. Since
this study focuses at the battalion level, only close
operations apply.#< Within the close operations framework,
commanders plan the use of the following three complementary
elements:

. A main attack with supporting attacks as required.
. Reserve operations in support of the attack.

. A reconnaissance and security operation forward and to
he flanks and rear of the main and supporting attacks.-

1
2
3
t

Vhile the tenet of depth and its supporting otfensive
framework sub-model provide a guide for developing feasible
COAs (and therefore are of value with regard to saraening
criteria), and even relate to the “method" portion of
commander's intent, they do not provide any guidance about the
selection or use of evaluation criteria.

Synchronization. The final Airland Battle tenet is
synchronization, which is the arrangement of battlefield
activities in time, space, and purpose to produce maximunm
relative combat power at the decisive point. <<
*Synchronization i3 both a process and a result. Conmmanders

synchronize activities; they thereby produce synchronized

operations.”” " The “"Battlefield Operating Systems" (BOS) sub-
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model provides the commander a tool to synchronize battlefield
activities. *¥

There are seven BOS elements that serve as a common
base for the grouping of subordinate activities. Thase
elements can be reduced to a common denominator of time:

1. Intelligence

2. Maneuver
3. Mobility, Countermobility, Survivability
4. Fire Support
S. Air Defense
6. Command and Control

7. Combat Service Support

Like all previous primary and subordinate models, the
BOS model provides a guide for developing feasible COAs, and
even helps improve COAs during the wargame through the
synchronization of battlefield activities. However, it does
not constitute an adequate evaluation criteria model to
facilitate the observable, measuradle determination of which

COA is best.

Airland Battle Imperatives
The second primary model from FM 100-5 that requires
the commander's consideration when planning tactical
operations is called Airland Battle Imperatives. The ten
imperatives are:
1. Ensure unity of effort.
2. Anticipate events on the battlefield.

3. Concentrate combat power against enemy
vulnerabilities.
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Designate, sustain, and shift the main effort.

4.
S. Press the fight.

6. Move fast, strike hard, and finish rapidly.

7. Use terrain, weather, deception and OPSEC (operational

security).
8. Conserve strength for decisive action.
9. Combine arms and sister services to complement and

reinforce.
10. Understand the effects of battle on soldiers, units,
and leaders.
One can almost detect a blending of some of the models
previously discussed.

These imperatives provide more specific guidance than the
principles of war and Airland Battle tenets, and they
apply to all operations. They are historically valid and
fundamentally necessary for success on the modern
battlefield. ="

It is precisely for these reasons that the imperatives
do not qualify as adequate evaluation criteria. By the very
nature of the term “imperative,” they represent screening
criteria that separate legitimate COAs from those that will
not accomplish the mission. If they were used as avaluation
criteria to compare COAs in order to determine the best, four
things are evident. First, each COA should adhere to each
imperative. Secondly, distinction between COAs is only
possible if they adhere to the imperatives in varying degrees.
Next, it would be difficult, if not impossible, for a
commander to predetermine the "cutoff degree” that separates
advantage from disadvantage in terms of a COA's adherence to

any particular imperative. Finally, few of the imperatives

are measurable or observable.
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Dynamics of Combat Power

The last primary model from FM 100-5 relevant to this
study is called Dynamics of Combat Power. Combat power
decides the outcome of battles and engagemeants at the tactical
level, and is considered the unit's ability to fight. I¢
measures the effect created by combining the element:s of
maneuver, firepower, protection, and leadership in combat
action against an enenmy.“® In measuring the effects created
by combinations of the four elements, there i{s doctrinal
emphasis on both the quantitative and qualitative aspects of
each element. *” The elements of friendly force combat power
are always relative, and have meaning only as compared to the
enemy's combat power.

Maneuver is a function of unit mobility, tactical
analysis, resource management, and command / control /
communications. It requires knowledge of the terrain and the
enenmy, logistical support, and flexidbility. Maneuver ties to
firepower.

Firepower is the actual employment of weapon svystemns
and is a combination of volume of fires, lethality, and weapon
systems flexibility. Firepower effects directly contribute *o
maneuver. Elements that make up the firepower effect variable
include target acquisition systems, command and control,
adequate ammunition supply, firepower delivery means, and the
necessary mobility to range critical targets on the

battlefield.

38



Protection is the sum of defensive measures taken %o
preserve friendly fighting potential. It has two components.
First, protection consists of those actions taken to hide or
secure forces. The second component is made up of thosze
things done to maintain the health and fighting spirit of
friendly soldiers. Protection is designed for people,
equipment, and units.

Leadership is the "most essential element of combat
power.**' It provides purpose, direction, and motivation in
combat. It is the "overall effect the leader creates on the
battlefield vis-a-vis the enemy through the proper application
of his potential maneuver, firepower, and protection
capabilities which generates relative combat power."--

In a paper entitled "Understanding and Developing
Combat Power," by Colonel Huba Wass de Czege, a method
identifying analytical techniques for the application of each
combat power element provides a "scientific” framework to
assist tactical decision makers. This model is depicted in
figure 4. [t is unique 16 that it argues against the opposing
methods of “"gut feel” and "cookie cutter” by placing a heavy
emphasis on the intangible factors that temper objective
measurement. [t "supplements but does not replace the .
decisionmaking process or the wargaming methodologvy . . . to
analyze coursas of action." "

Each variable in the model is a factor for the
decision maker to consider during the wargame in order to

analyze COAs. This model, combined with "scilentific" wargame
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1. FEIREPOVER EFRECT: (Vhich is a function of)

a. Yolume of Fire: Number of delivery means. Supply
capability. Rate of fire cf{ weapon systems.
Lethality of Munitions: Design characteristics. Explosive

energy.
b. Accuracy of Fires: Veapon and munition design. Clrew
pro!icicncy Terrain effects. Visibility.

c. Intelligence and intelligence
analysis. Location and functioning of observers and

sensors. Transmission of target data.
d. Elaxibility of Eaployment: Veapons ranges. Mobility.

Signature effects. Fire control systems. Tactical
esploymsat doctrine.

2. MANEUVER EFEECT: (Vhich is a function of)

a. Unit Mobility: Physical fitness and health ot
soldiers. Unit teamwork and esprit. Equipment

capabilities. Equipment maintenance. Unit mobility
skills.

b. lactical Analysis: Intelligence and knowledge of enenmy
tactics. Understanding terrain effects and own unit
capabilities.

c. Management of Resgurces: Utilization of equipment,
supplies, personnel, time, and soldier energy.

d. Command., Control, Communications: Span of coatrol.

SOPs and doctrine. Staff and communications efficiency.

3. PROIECTION ERFFECT: (Vhich is a function of)

a. Concealaent: Camouflage. Stealth. Equipment design.
Counter enemy intelligence acquisition means.

b. Exposure Liattations: Minimize potential target size

and exposure tims. Complicate potential target tracking.

c. Jamage Lisitations: Iadividuai protective equipment

design and use. Use of natural or artificial cover.
Combat vebicle design. Medical treatment and evacuation
systea. Combat equipmsnt cannibalization and repair.
Alternate C* arrangement. ®roviding personnel and
materiel replacements. Niscellaneous efforts to maintain
continued combat effectiveness.

4. LEADERSHIP EEEECT: (Vhich (s a function of)

Technical proficiency, understanding unit capabilities,
analytical and communication skills, dedication,
comnitment, moral force, and understanding battlefield
effects.

Figure 4. Combat Power Model.
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planning factors (movement, fuel <consumption, casualty, and
combat power ratio), and tempered by the experience and skill
of the wargamers, can improve the realism of the wargame.
Howaver, it provides only part of the answer in determiningz
the best COA. It is used during the warzame, and not as a set
of criteria to measure the results of the wargame for
comparison of COAs.

Vhile the combat power model offers only limited value
for use in developing evaluation criteria, it does highlight
three doctrinal requirements for the development of an optimal
evaluation criteria model. First, it highlights the
quantitative and qualitative nature of measurement. This
suggests that the optimal evaluation criteria model will
contain both objective and subjective criteria. Secondly, it
provides insight into the key concept of relativity. This
suggests that measurement of the "best" COA i35 always relative
to the situation (METT-T). Finally, it reemphasizes the
commander's central role (leadership) in determining what the
“best” COA should be. In other words, the optimal model
should focus the staff and result from the commander's
determination of what is most important “up front,*” and not

simply at the end of the estimate when he makes his decision.

FM 101-5
The second primary doctrinal manual that provides
answers to information needs in this thesis is FM 101-5. This
manual describes the military decision making process as a

problem solving process whare
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{slound decisions result only from a thorough, clear,
unemotional analysis of all the facts and assumptions
relating to the situation. A systematic approach to
problem solving assists in applying thoroughness, clarity,
Judgment, logic, and professional knowledge to the task. ¢
This section will review the estimate process prescribed in
the manual, demonstrate the manual's anmbiguity concerning
evaluation criteria models, and reinforce several doctrinal
requirements for the development of an optimal evaluation
criteria model for an infantry battalion during the estimate.
FM 101-5 highlights the difference between the
commander's estimate and the staff officer's estimate during
the decision making process. The commander's estimate
results in a decision on how to accomplish a given
mission. After considering METT-T and other relevant
factors, a decision is reached. The estimate is based on
personal knowledge of the situation, on ethical
considerations, and on staff estimates. **
The staff officers' estimates
analyze the influence of factors within the staftf
officer's particular field of interest on accomplishment
of the mission and identify those factors that effect
formulation, analysis, and comparison of feasible courses
of action. The staff estimate results in conclusions and
recommendations which identify feasible courses of
action. 2«
This definition of staff estimates demonstrates more of a
focus on the screening criteria that identify and substantiate
the supportability of feasible COAs, than on the evaluatiogn
criteria that identify which COA i3 best. In fact, the manual
states that a commander may have to make the decision without

the benefit of staff interaction.®” This demonstrates that

the cummander's estimate, which is step five in the military
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decision making process, is the hub of the entire process and

the focus of the following analysis.

bErocess

The commander's estimate contains five paragraphs that
equate to methodical steps in the problem solving process.

Paragraph one is “"MISSION." It is the unit's restated
mission and becomes the basis for all further estimates. *

The mission paragraph does not mention any consideration of
higher commander's intent or identification of evaluaticon
criteria that can later assist in analysis or comparison or
COAs. Additionally, formulation of commander's intent and
determination of an acceptable degree of risk are noticeably
absent from this paragraph.

Paragraph two is "SITUATION AND COURSES OF ACTION."

[* is an analysis of considerations affecting the area ot
cperations, and possible enemy and friendly COAs. In this
paragraph the commander analyzes both the enemy and friendly
situation. The final portion of the paragraph describes an
analysis of relative combat power, and the development of
enemy and friendly COAs. **

This paragraph fails to identify any specific factors,
or evaluation criteria, that can be used later in COA ana.ivsis
or compariszon. It does not provide guidance for determininz
what constitutes advantages or disadvantages in relation to a

friendly COA. It addresses relative combat power, but
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provides no guide to quantitative or qualitative analysis cf
combat power. <

Paragraph three analyzes COAs through the wargame
process. During warganming, each friendly COA {3 "mentailvw
fought" against, at the minimum, the most probable enemy COA.
The commander considers the “degree of success" in the face of
eneny opposition, and the "degree of risk and its
acceptability” for each COA.“4' During this step, the manual
Clearly states that the commander will not yet compare COAs,
but will attempt to "visualize and . . . discover strengths
and weaknesses of each course of action."““ On completion of
the wargame, several key results emerge:

1. Requirements for COA improvement.

2. Probable outcome in terms of friendly / enemy
action, attrition, location, and time.

3. COA advantages and disadvantages.

The wargame process and results highlight several
points key to this research. First, “degree of success and
risk” seem to be the only two discernable factors cn which the
commander bases his advantage / disadvantage assessment.

These two factors are clearly elements that the commander
defines, and establishes thresholds for, in the "endstate"
portion of his intent. Secondly, the wargame's outcome i3
expressed in terms that are also defined by the "endstate"
portion of the commander's intent. Next, the probable ocutcome
emphasizes that friendly action, attrition, location, and time

are relative to the same for the enemnmy. This indicates that
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it is possiblc.to neasure a friendly COA in relation to its
effect on the enemy, attrition, terrain, and time. Finally,
the determination of adbantagc. and disadvantages comes at the
end of the wargame, or analysis, without any prior definition
of the criteria that determine advantage from disadvantage.
Are 20% friendly losses at the conclusion of the wargame an
advantage or a disadvantage? It would be easy to call this a
disadvantage if another COA resulted in only 10% losses, but
in the analysis step the advantages and disadvantages of a COA
are supposed to be determined without comparison to other
COAs.

In paragraph four, the commander compares COAs in
order to determine which is best. "He uses his judgment,
skill, and experience in making this comparison.”<+ He lists
advantages and disadvantages that emerged during analvsis.
This paragraph suggests two methods. The first lists each COA
with all the advantages and disadvantages. The second
isolates “certain significant factors (such as terrain, tinxe,
nuclear vulnerability, and own dispositions)"+”™ and discusses
all COAs for each factor. Here is the first doctrinal mention
of an evaluation criteria model. The manual clearly states
that when using the second method, the commander “first
determines decisive factors in the situation confronting nim
because there 13 no list of significant factors applicabie *to
all situations."** Figure S is an extract from FN 101-5

showing these twoc models.
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ok Aok ADVANTAGES DISADVANTAGES
COURSE OF | M e o i rover | Main attack faces stronger
ACTION 1 room for ﬁuin attack and reserve. resistance at beginning.
COURSE OF Main attack gains good observation | Initially, reserve may have to be
ACTION 2 early. Supporting attack provides employed in zone of supporting
flank protection to main attack. attack.
DISCUSSION
COURSE SIGNIFICANT FACTORS
OF ACTION O it Weather/ Terrain Su:poninﬂ Obstacles
Relies heavily on Encounters a
COURSE OF | Avoids main | ofasomsenie | successot | fimied
ACTION 1 enemy strength. | . . on objective. supporting artificia!
sttack.
obstacles.
Best of the avenues
Not as
E t
CouRse oF | Hits main Gvivon objective | dependenton | Ll
ACTION 2 enemy strength. | . ng considered. success :f of antificial
Secures dominant ::.ck”"' ting obstacles.
terrain. )
Course of _ Course of action | Course of
Favors action 1 over Course of action 2 ¢ | action 1 over
course of action | over course of action fct °::: ‘;f’“'“ | course of
2. 4 action 2,
Figure 5. Sample Decision Tables. These tables diaplay two

types of evaluation criteria models extracted from FM 101-5.
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The following key points emerge from an analysis of FM
101-S5's paragraph four:

1. The advantage / disadvantage decision matrix can
result in a comparison of “apples to oranges." Without prior
definition, the criteria that result in identification of
advantages and disadvantages in this matrix are merely an
intuitive guess that the commander uses as he assesses the
results of the wargame.

2. The selection of evaluation criteria in the second
form of decision matrix comes at the end of the process.
Therefore, ' -'se criteria apply only to the commander's
estimate. Since the commander selects them at the end of th2
process, he cannot use them during his analysis of the
individual COAs prior to comparison of all COAs. This goes
against the fundamental value of evaluation criteria in the
problem solving process.

3. Since the commander selects evaluation criteria at
the end of the process, the staff cannot use these critical
factors during the analysis and comparison steps of their
individual staff estimates. This can result in a divergence
between the staff and commander as both procesd through the
estimate. In other words, key information that should guide
and focus the staff during the estimate process i35 withheld
until it may be too late for effective integration and
application.

4. Although FM 101-5 states that no standard list of

evaluation criteria, or significant factors, (s applicable
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to all situations, the wargame always results in a probable
outcome measured in terms that are clearly defined in the
commander's intent format. This would therefore indicate
that, at least in the basic form of enemy, force, terrain, and
time, it is possible to establish evaluation criteria that are

applicable to all situations.

Summary
FM 101-5 applies the problem solving methodology to

the estimate, but it deviates from this methodology concerningz
evaluation criteria. Although it mentions an evaluation
criteria model as a recommended technique, it is ambiguous
with regard to the way evaluation criteria are selected, and
it places the selection of criteria at the end of the process
s0 that these critical factors are not available in two key
areas; during the commander's analysis step, and during ais
staff's estimates. This can result in an ineffective and
diverging process between the commander and his staff.
Although the manual clearly states that development ol
a standard evaluation criteria model i3 not possible, it
reinforces the opposite view. First, it highlights the
central role that certain elements of the commander's intent
play in determining inherent advantages and disadvantages of
COAs. Secondly, 1t points to a method of measuring a COA
against criteria that are derived from the commander's intan*,

and available for consistent measure of any COA.
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FM 7-20

The final primary doctrinal manual applicable to this
research is FM 7-20, Ihe Infantry Battalion. This manual
presents doctrine for light, airborne, air assault, and ranger
infantry battalions during in combat situations. Section II
of the manual concerns the command and control process, and
defines planning, the decision making process, troop leading
procedures, and the estimate of the situation as they pertain
to the infantry battalion level. This section of the
literature review will analyze the decision making proceszs
outlined in FM 7-20, and discuss key concepts as they relate
to the information needs. It will conclude with an assessmen<

of the information.

Brocess

FM 7-20 provides a detailed procedure for tactical
planning and decision making at the infantry battalion level.
The procedure recognizes the rapidly changing situation in a
combat environment. Commander's intent and common
doctrine/valcabulary are the two underlying concepts that
reduce the effect that the fog and friction of combat have on
a unit's tactical decision making effectiveness.“’

The commander and his staff use troop leading
procedures and command and staff actions to make decisions.
The process begins and ends with the commander, is dynamic,
and requires the commander to know the troop leading

procedures and METT-T*". Upon receipt of a mission, the
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infantry battalion initiates the decision making process in
order to plan and prepare for combat. The relationship
between troop leading procedures, the estimate of the
situation, and METT-T during this process is illustratad i(n
figure 6.47

The estimate of the situation forms step three, "Make
a Tentative Plan,” of the troop leading procedures. Within
the estimate, there are five steps that relate directly to the
five paragraphs of the commander's estimate described in FX
101-5, as well as the problem solving methodology described In
chapter one of this thesis. The time available and the
planner's experience determine the thoroughness of the
estimate, but no matter how short the time, each step of the
estimate must be at least considered.”’ What follows i3 a
brief review and analysis of each of the five steps described
in M 7-20. Comments will focus on key differepces between
these steps and the five paragraphs of FM 101-5, as well as
key concepts that relate to this study's information needs.

The first step of the estimate is mission analysis.
It is the means for the commander to gain an understanding of
the mission. Two key products result from this step: the
restated mission, and the commander's intent. Unlike FM 10i-
S, the procedure for applying this step focuses on task
analysis and issuance of initial planning guidance.

Task analysis, a subordinate step with mission
analysis, identifies all tasks required for success during the

cperation. Tasks may be specified or implied (not directly
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Troop Leading Procedures Estimate of the

Situation
L _Reoeive Mission L Detalled Mission M
Hasty METT-T Asalvele Analysis E
2. Issue s Warning Order 2. Situation and T I
Courses of Action T
3. Mske a Tentative Plan A. Analysis of T
Situation
4. Initlate Movement B. Development of
Courses of Action

8. Reconnoiter 3. Analysis of Courses
of Action -

6. Complete the Plan 4. Comparison of Courses
of Action
8. Recommendation or
7. lssue the Order Decision
8. Supervise and Refine

l IDENTIFY OR RECEIVE NEW CHANGES TO TRE SITUATI

Figure 6. Correlation of Troop Leading Procedures / Estimate
of the Situation / METT-T.
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stated) in the higher level operations order, but all tasks
are oriented as to terrain, enemy forces, friendly forces, or
a combination of these factors. Figure 7 illustrates this
correlation of METT-T as it applies to doctrinal task
terminology. Within the focus of the METT-T correlation,
mission analysis ends with the formulation of a restatad
mission, which identifies the essential task(s)> that, if not
acconplished, could cause the unit to fail to accomplish its
primary purpose for the operation.

Having completed the mission analysis step. the
commander issues initial planning guidance to focus the
staff's efforts and speed the development of feasible COAs.
Although the manual states that the commander's initial
intent “provides a framework for the remainder of . . . the
estimate process,"™' the section on “"Commander's Guidance®
curiocusly omits any mention of the role that commander's
intent provides to focus the staff in subsequent steps of “he
estimate. In fact, there is no mention of where the commander
issues his initial intent during this, or any subsequent
pertion of the estimate.

Step two is an analysis of the situation and
formulation of feasible courses of action. Unlike FM 101-S's

focus on relative combat power during this step, this manual

1d
0

again highlights the key role that the METT-T model zrovid
in both analysis of the situation and influence on CCA

feasibility. ==
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COXBINATION

TERRAIN EFENY FRIENDLY TERRAIYN/EBNENY
Seize Destroy Overwatch Reconnoiter
Secure Jeutralize Screen Deny
Occupy Suppros; Cover Contain
Retain Disrupt Guard Isolate

Fix Clear

Interdict

Breach

Feint

Demonstrate

Block

Canalize

Isolate

Figure 7. Correlation of METT-T to Doctrinal Terminology.
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After situation analysis, planners should develop two
or more COAs. Each COA must be feasible, reasonable, and
distinguishable. According to FM 7-20, a feasible COA “mnust
accomplish the mission and support the commander's intent."’
A reasonable COA does not cause “undue harm to the
battalion.”*< The “distinguishable"” feature requires the
various courses of action to “differ in missions assigned to
subordinates to allow the consideration of options. Planning

one good course of action then planning others that are not

L

feasible or are like the first is a common pitfall.""" These
elements of feasibility, acceptability, and distinguishability
are, in essence, gcreaening criteria. The reference to
“commander's intent” and “"undue harm” highlight an important
point. Up to this point in the estimate process that FM 7-20
prescribes, the commander has not yet issued his initial
intent or his determination of the acceptable level of risk.
Step three is the analysis of COAs. The wargame i3
the primary vehicle for analysis. “Shoré of combat, the
wargame 1s the best test of a course of action."® Vargaming
relies heavily on the commander and staff's tactical judgment
and experience, but is a step by step process similar to that
described in FM 101-5. However, there are some significant
differences.
According to FM 7-20,
the S-3 must . . . select ~<riteria (significant factors)
that are used to analyze the courses of action. The

degree to which a course of action satisfies a significant
factor results in an advantage or disadvantage for that
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course of action. This information helps the
ﬁommander select the best course of action. The
significant factors the commander/S-3 selects help him

evaluate the overall concept of each course of
action during the wargame. As the planner wargames, he
asks for each factor, "Does the course of action
accomplish this?* For the wargame to be manageable the
nunber of significant factors should be small. Three to
seven are enough. For courses of action to be compared to
a common standard, the same significant factors must be
used to wargame all courses of action. These factors
include mission-specific factors, doctrinal fundamentals,
the commander's planning guidance, or any other criteria
that the commander/S-3 deens appropriate for this specific
situation.®?

The manual provides a criteria model that is
structured from the METT-T model, but adds the factor of
logistics. Figure 8 Lllustrates the criteria by factor. This
model is designed to help identify COA advantages and
disadvantages without comparison to other COAs.

Analysis of this step leads to several points that are
pertinent to this study. First, the wargame results in a
subjective probability of success for each COA without regard
to comparison with other COAs. The wargame uses objective
measurenments that are tempered by subjective judgment and
experience. This results in a prediction of the COA's
endstate relative to the status of the enemy, the force, the
terrain, and time. However, the predicted measure of success
cannot be compared to the commander's desired degree of
success i{f he has not yet issued his initial intent.

Secondly, many of the evaluation criteria (significant
factors) depicted in this manual's model are actually

screening criteria. As an example, if the COA "will not
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Kission

Is COA within commander's intent?

Is COA restrictive or flexible?

Doea COA allow for follow-on migsion posture?
Is COA within constraints?

Does COA exploit weakness?

Vill COA limit enemy capabilities?

How will COA affect enemy morale or will to fight?
How will COA affect enemy intentions?

How will COA affect enemy reserves, reaction, or both?

Iacrain and Veather

How does COA use avenues of approach?

How does COA use cover and coancealment?

How does COA use or avoid obstacles?

How does COA use key or decisive terrasin?

How does COA use ground conditions, speed of movement?
How does COA facilitate fire and control of movement?
How is COA affected by weatber and visibility?

rNMoooooo0o0 )

Iraops

How doces COA use ousber aad type?

How does COA use location and disposition?

How does COA use past performaance?

How dces COA use leadersbip and morale?

How does COA use level of training and discipline?
How does COA use combined arms?

How does COA use CS and CSS asssets?

How does COA facilitate task organization?

line

How simple or complex is COA?

Does COA provide adequate time for movemsat?
Does COA provide adequate time for preparation and planning?
Does COA limit evemy reaction time?

Does COA meet time limitations imposed by higher?

Does COA provide time for synchronization of the battle?
Does COA provide time for limited visibililty operations?

How does supply avatlability affect COA? W
How does transportation availability affect COA?
How does maintenance availability affect COA?

- cocoacnecrerccencranne e e o= o

Figure 8. Evaluation Criteria Model in FM 7-20.
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accomplish the mission,” it is not a legitimate COA at all.
Additionally, most of the model's criteria are neither
measurable nor observable, and none of them define the
difference or degree between advantage or disadvantage.

Finally, the S-3 selects the criteria. If the
commander disagrees with his selection, or if the rest of the
staff is unaware of the S-3's focus, analysis of COAs by the
planning group can result in a diverging process rather than
focused one, as it is intended.

Step four of the estimate compares COAs. FNM 7-20
recommends a comparison matrix for this step., and discusses
the weighting of significant factors. The comparison matri:x
uses the same list of significant factors that was developed
in step three as the evaluation criteria, and compares each
COA to summarize the results of the analysis and comparison
steps. Figure 9 illustrates this model.

According to the procedure, the commander/S-3
determine if any of the criteria are more important than
others based on the situation, and weigzht the criteria
appropriately to indicate the importance of one or more
factors over others.

Analysis of step four indicates that the recommended
model fails to translate advantages and disadvantazes
discovered during step three. It is conceivable that a
significant disadvantage common to all COAs for a particular
criterion will lose {ts effect in a simple comparison that

rank orders the COAs for that criterion. Additionally, the
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Figure 9. Decision Matrix and Evaluation Criteria Model in FM
7-20.
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issue Of who weights the criteria again points out the
possibility of a diverging process.

The final step in the estimate process is the
decision. The staff recommends the best COA and the commandar
decides. In his recommendation, the S-3 "considers other
staff estimates sO his recommendation represents a coordinated
staff position.*®® This is the first place that other staff
estimates are mentioned, and there is no guidance or method
for the purpose Or procesa of the staff estimates in this

manual.

Summary

FM 7-20 provides a tactical decision making procedure
that parallels that of FM 101-5, and is relatively consistent
with the problem solving process. However, it provides a
model for the selection and use of evaluation criteria during
the estimate that is separate and distinct from FM 101-5. The
model in FN 7-20 mixes screening and evaluation criteria,
provides no guidance on the method of determining advantages
or disadvantages for each criterion, contains few criteria
that are measurable or observable, can lead to a diverging
process because of ambiguity regarding who selects and weights
the criteria, and fails to provide a link to the central
doctrinal concept that defines success for any orzanizaticn =r
mission—--the commander's intent.

Analysis of this manual reiterates several importan®

doctrinal and theoretical requirements for the deelopment of
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an optimal evaluation criteria model. Although absent from
the estimate procedure, the manual reinforces the pivotal role
that commander's intent and METT-T provide in tactical
decision making. It implies a requirement that the "best" COA
must be consistent with doctrine in order to effect unity of
effort through a common understanding and language. It
highlights the commander's requirement to provide focus to the
staff's efforts early the estimate process. It recognizes the
wargane as the best method for predicting and measuring a
COA's probability of success based on a careful combination of
subjective and objective elements. Finally, it reveals a
decision making process that first requires analysis of all
COAs based on a common set of criteria, and then comparison of

COAs with regard to the same criteria.

Sacondary Sources

Vith a current doctrinal framework now established,
this section of the literature review examines emerging U.S.
Army command and control doctrine, selected foreign army
decision making methods, Command and General Staff College
decision making course instruction literature, previous
related research, and CTC reports in order to sharpen the
research focus, as well as to provide answers to the studv's

information needs.

Emerging C= Doctrine
There are only two sources for emerging command and

control dostrine in the U.S5. Army that pertain to this study.
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Both sources come from the Combined Arms Command / Command and
General Staff College at Fort Leavenworth. The first source
is a coordinating draft of FM 101-5 in the Concepts and
Doctrine Directorate, which presents an avolutionary approach
to the current decision making process. The approach is
evolutionary because it does not significantly change the
basic steps in the deliberate estimate as depicted in current
doctrine. However, it does address alternative methods for
conducting the estimate under time and staff experience
constraints. The second source is still in the conceptual
stage, and comes from the Center for Army Tactics. This
source represents a ravolutiopary approach because of its
radical departure from the current estimate process. Analysis
of these two sources will focus only on the evaluation
criteria models they contain and the resulting implications

for this study.

Dratt FM 101-5

Figure 10 illustrates the evaluation criteria model in
the draft FM 101-5. This model depicts a combination of the
principles of war, Airland Battle imperatives, and the BOS.
It incorporates the "weighting® concept as described in FM 7-
20. The draft manual states that either the commander cr
staff may assign <criteria pertaining to the mission, and that
the principle staff officers assign numerical values for each
criterion in order to reflect the relative advantages or

disadvantages of each criterion for each COA. It states that
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COURSES OF ACTION

Figure 10. Decision Matrix and Bvaluation Criteria Model in
FN 101-5 (Coordinating Draft).
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the commander is responsible for weighting the criteria based
on their relative importance. The resulting decision matrix
is meant to provide a graphic portrayal of subjective
indicators, and not absolute or objective measuremants. '
Analysis of this modal reveals saveral of the same
problems identified earlier. First, the options for criteria
(BOS, Principles of Var, Tenets, Imperatives, etcetera) are
not measurable or observable, making determination of
advantages and disadvantages difficult, and are usually not
productive except by "gut feel." Secondly, the problem of who
assigns the criteria again raises the possibility of a
diverging process. Finally, the most important and unifying
factor of all is not specifically addressed. The commander's

intent serves no apparent role in this model.

Ihe “Revolutionary® Model

Figure 11 illustrates the evaluation criteria model in
the "revolutionary" decision making doctrine concept. This
model uses three simple criteria: suitability, feasibility,
and acceptability.*= Unlike the current estimate process,
this new approach provides a rapid procedure that begins with
the commander formulating a concept to accomplish the mission.
The concept is subjected to a suitabillity test to determine if
it will accomplish the mission and is within the higher
commander's intent. This is done primarily “by inspection.”
Next, the staff examines the concept to determine if it is

feasible. This test is quantitatively based on the
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Figure 11. “"Revolutionary" Concept for Evaluation Criteria
Model.
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interpretation of time, space, and means. Time and space
calculations are based on objective planning factors.
Assessment of means is based on the calculation of force
ratios and estimates concerning losses. After determining (f
the concept is suitable and feasible, the commander and staft
develop a COA (a developed concept) and conduct the wargans.
After the wargame, the commander uses the final criterion to
select a COA. Acceptadbility refers to the "pain versus gain"
aspects of competing COAs. This is determined by comparing
the advantages and disadvantages of the COAs, and is
envisioned as being a rapid subjective and objective analysis
to select the best one.

In essence, suitability and feasibility are nothing
more than screening criteria. The only real evaluation
criterion is acceptability. This determination i{s made by the
commander. The staff's role is primarily limited to the
scientific substantiation of the commander's concepts based on
the planning considerations during the feasibility check.
Furthermore, the discussion of the acceptability criterion
provides no insight into what is going on in the commander's
mind, other than the balancing of advantages and disadvantages
for the various COAs. 1If the staff is going to help the
commander determine which COA i3 best, which i3 their job in
the current estimate process, they need to know what he

considers important “up front.*®
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Summary

Analysis of these two sources illustrates continuing
disagreament on the selection and use of evaluation c<riteria.
It highlights the confusion between screening and evaluation
criteria, and provides no definition for the formulation of
observabdble, measurable criteria that assist in the selection

of the "best™ COA.

Foreign Methods
This section examines four foreign army tactical
decision making methods as they pertain to the selection and
use 0of evaluation criteria. These four types consist of the
British, German, Soviet, and French methods. The study limits
analysis to these four as explained in chapter one

(Delimitations).

British

The British method for the estimate is called an
appreciation, and consists of five distinct steps that
correlate loosely with the U.S. Army's estimate. The first
two steps analyze what must be done by *" (1) studying the
existing situation and (2) specifying the aim to be
attained."<' The next three steps choose how the aim should
be attained by “(3) examining and reasoning out all relevant
factors, (4) considering all practicable courses, and (S
deciding on the best course of action to attain the aim. "'~ A
focus on step (2) and (3> will highlight points that are

pertinent to this study.



Step (2) is considered to be the crux of the
appreciation. Unless the aim is right, the whole appreciation
may be worthless. Vhile several things may need to be done at
the same time, there must never be more than one aim. The aim
must by kept in mind throughout the appreciation process. and
all reasoning must relate to its attainment. The aim is
different from the mission, and is more akin to the
comnmander's intent within U.S. Army doctrine.

In step (3), a factor is described as "a circumstance,
fact or influence contributing to a result."' * Some factors
considered include, but are not limited to, time, space,
weather, surprise, comparison of forces, ground, logistics,
communicat.on, and morale. Each factor must be discussed in
relation to the aim. <

Analysis of this method leads to a key point that i3
ralavant to this study. Vhile the British method provides
only vague examples of evaluation criteria (factors), and
states that its list of factors is not all-inclusive, it does
reinforce the concept that each factor, or criterion, must be

tied to the aim, or commander's intent (in U.S. doctrine).

german

The German estimate of the situation is a cgontinucus
and recurring process. It includes the following steps:

Analysis of the mission.

Estimate of the friendly and enemy situation.
Evaluation of environmental conditions.
Comparison of forces.

Formulation of own courses of action.
Conmparison of each course of action.*"

SR WND -
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For purposes of this study, the most significant
feature of the German method is the determination of combat
povwer and the estimate of combat effectiveness. These vital
elements are a part of each step in the estimate except for
the first. Combat power is determined by estimates of
personnel and materiel strengths, condition of equipment,
degree of mobility, supply status, and capabilities of command
and control means.

In addition to these factors, consideration is given
to the combat morale of units, capabilities of commanders.
level of training, and physical conditioning of soldiers. Tae
details of the individual factors represent the basis for the
determination of the combat effectiveness, or “the
quantification of forces for a certain mission."**

Conmbat effectiveness i3 clear if combat power factors
are evaluated and rated in relation to mission, enemy,
availability of troops in space / time, terrain, weather, and
situation of the population. As a result, the combat
effectiveness of a unit rates as high, medium, or low."”

WVhile the German method provides no specific guidance
on the selection or use of evaluation criteria specifically
during the comparison step, it is clear that the U.S. Army
METT-T and combat power model equivalents play an important

role in determining the advantages and disadvantages of COAs=.
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A study of the Soviet decision making process reveals
an underlying principle of one-man command and centralization
of control. The staff's role is primarily one of scientific
substantiation of the commander's concept. The essence of the
Soviet style commander's decision is “the result of the
creative thought and will of the commander and defines the
objective of the combat operations and the forces, resources,
procedures, and times for achieving it and also the missions
of his subordinates."sv

The decision is based on the laws and principles of
military science, correct understanding of the tactical
mission, and evaluation of the situation. Although the Soviet
method does not correlate closely with U.S. Army estimate
process, the following description of the Soviet commander's
thought process during the comparison step provides a striking
resemblence to the U.S. Army wargame concept:

During the course of this process, a competent,
experienced commander rather easily “sifts out” the
obviously erroneocus (courses of action) from the many
possible ones. The remaining few (two or three) expedient
or well-founded versions are compared by the commander at
the end of the decision making process in terms of the
anticipated combat results (the possible enemy and
friendly losses, the cost in material resources and time
of carrying out the mission and capturing of terrain,
etc.), and he finally selects the best one.=™

This implies that the "best" COA 1{s the one that most
closely matches the wargame results with the commander's

desired outcome. As noted earlier, the same implication is

evident in U.S. doctrine.
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The French method, entitled "La Methode de
Raisonnement Tactique" (The Tactical Reasoning Method)”’', is a
varsion of concurrent COA analysis under <conditions of
uncertainty. Figure 12 portrays this method graphically, and
denotes certain "critical factors" that serve as evaluation
criteria in determining the best COA. At the battalion level
and above, the decision maker keys on time-space factors, the
influence of terrain, and the balance of power of forces. He
also keys on “where the effects of physical mass and BOS <an
be concentrated to achieve the greatest effect."”'

In essence, thisz is just another method of combining
many of the factors already discussed in order to form

evaluation criteria.

CGSC Literature
There are two sources for tactical decision making
course instruction from the Command and General Staff College.
The first is ST 100-9, Ihe Command Estimate. The other is
Advance Book A311l, Brigade Battle Simulation. Since there are

no significant doctrinal differences in the approach to
tactical decision making contained in these sources. analysis

will focus solely on the evaluation criteria model= therein.

- fn
ST 100-9 mentions the use of evaluation criteria
models as a recommended technique for the staff's use in

comparison of COAs, and in briefing the commander for his
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SIER o

Deterzine enemy and friendly COAs.

SIEP 2

Analyze friendly COAs as they compare to enemy COAs

Boemy COA 1 Enemy COA 2 Enemy COA 3

Friendly COA 1

Friendly COA 2

- — - - - - e LT T P L DL L L

Friendly COA 3

SIER 2

Compare friendly COAs against “"critical factors"

Factor 1 Factor 2 Factor 3

Friendly COA 1

Friendly COA 2

Friendly COA 3

Decide best COA and implement the decision

Figure 12. The French Method. Evaluation Criteria are
described as "critical factors."
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decision. Figures 13 and 14 illustrate examples of the S$-3
and S-1 evaluation criteria models.”* These models are meant
to graphically portray subjective indicators, and are not
meant to be absolute or objective in nature. The manual
states that each staff officer "may use his own matrix for
comparison in his own area of responsibility."”" The criteria
options include specific elements of the commander's guidance,
BOS, tenets, terrain, or critical events. Additionally, the
commander may weight any of the criteria as he deems

appropriate.

Erigade Battle Simuylation
The A31l1l booklet provides a “"laundry list" of
evaluation criteria under each of the BOS categories in its

recommendation for a decision matrix. Figure 15 {llustrates

this model.

Summary

Analysis of these two sources provides no
clarification on which model is "optimal." In fact, the more
we look, the muddier the water gets. The one key point that
emerges from these two scurces deals not with evaluation
criteria, but with commander’'s guidance. Both sources
enmphasize that the commander's guidance, which is issued to
the staff prior to the COA development phase, must contaln th=
commander’'s initial intent. The intent should contain the
elements of purpose, method for the force as a whole, and

endstate (in terms of desired status of friendly forces, =nenv
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Figure 13. Decision Matrix and Evaluation Criteria Model in
ST 100-9.
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Etfect of terrain on data processing links
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Figure 14. Sample Evaluation Criteria Nodel for the S-1.
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forces, terrain, and time). Given this, it would seem that
the staff could more easily focus their analysis and
comparison of COAs with regard to the commander's initial

intent.

CTCs

As stated in chapter one, cbservations from the Combat
Training Centers indicate that many battalions have difficulty
developing effective tactical plans, the common cause cf which
is the incorrect conduct of the military decision making
process. Based on this assessment, and on a compilation of
techniques and procedures that proved to be successful by
various units during CTC rotations, the Center for Army
Lessons Learned at Fort Leavenworth documented several
recommendations. Analysis will focus on two of these
recommendations as they pertain to evaluation criteria.

The first recommendation stems from the observation
tQat commanders often do not provide sufficient planning
guidance for their staffs to develop estimates and feasible
COAs.”* The recommended solution for correctly providing
Planning guidance is that the commander must give the sta:if
“his vision of the operation."’* One of the most important
elements of the commander's vision is his inteant. Given this,
the staff may more effectively develop options, and analyze
and compare those options with regard to a focusing concept.

The second recommendation is related to the

observation that
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often a course of action comparison i3 reduced to a vote
by staff officers rather than an actual comparison. A
vote for the course of action the staff likes best does
not always result {n what will be the most successful
course of action.?””

The recommended sclution is a detailed analysis during the
comparison step that identifies a COA that satisfies the
criteria better than the others. As seen in previous
literature, the criteria are displayed in a decision matrix.
An exanple is provided in figure 16.7*" This
particular technique requires the staff to develop criteria
using commander's guidance, critical events, and "other
significant factors®" pertaining to the mission. The staff
uses the criteria to deternine advantages and disadvantages of
each COA. It is the comparison of the advantages and
disadvantages that helps the staff determine the COA with the
highest probability of success. By quantifying the
assessment, COAs are rank ordered according to each criterion.
Analysis of these recommendations highlights two key
points. First, we now see a practical reason for the
commander to state his intent early in the estimate process,
not just a doctrinal or theoretical reason. GSecondly, the
same problems emerge as we loock at the recommended evaluation
criteria model from this source. The criteria are not used
during the analysis step, they are defined by someone other
than the commander, they fail to easily distinguish advantage
and disadvantage, and they are a mixture of other models tha¢

do not adequately constitute evaluation criteria.



FACTORS COA #1 CoA #2 COA #3

Simplicity

Deception

Fratricide

Assault

Supportiag Atk

Passage of Lines

TOTAL

Figure 16. Example of Recommended Decision Matrix and
Evaluation Criteria Model from Center for Army Lessons
Learned.
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Concluding Qbservations.

The literature review results in the following
conclusions that pertain to the research information
requirenents:

1. Nowhare in the literature relevant to this study
is there any aggreement on the selection and use of evaluation
criteria during the estimate procass.

2. There are many exanmples of evaluation criteria in
doctrinal manuals and in related literature, but in every case
the examples suffer from one or more of the following
problens:

a. The evaluation criteria are confused with
screening criteria.

b. The criteria are not measurable or observable.

¢. The criteria do not readily distinguish
advantage from disadvantage.

d. The criteria are formulated at the end of the
process, rather than early in the process so that they can be
used during analysis.

e. The criteria are selected by someone other than
the commander, which can lead to a diverging estimate process.

3. There appears to be a doctrinal/theoretical basis
for operationally defining the “"generic"” best course of

action. This definition is as follows:

The "best" course of action has the highest relative
praobabllity of success.
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Therefore, in order to determine the best COA, success must
first be defined, and then measured. The operational
definition results in the following key points that relate to
success definition and measurement:

a. The first key point in this definition relates
to the commander's initial intent, as defined in his statement
of purpose (related to his higher commander's intent), method
for the force as a whole, and endstate relative to the enenmy
and friendly status, location, and time. This is where the
commander defings success to the staff for planning purposas.
Doctrinally, the commander should issue his initial intent to
the staff prior to COA development. It should be the single
most important and unifying factor during planning and
execution. It can be stated in measurable terms, such as the
desired percentage of enemy destruction or defeat, the
acceptable level of risk in terms of friendly losses, the
location in which the unit must be postured for future
operations, and the critical time factors that impact on
success.

b. Once success i3 defined in the commander's
initial intent, the second key point in the definition of the
best COA relates to the wargame. This is the doctrinal
procedure that a staff uses %o pmeasure the probable success of
a COA. The results of the wargame correspond directly to the
elenments of desired endstate as defined by the commander in

his intent.
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Given these two key points, it appears that the commander's
initial intent and the wargame results should be the basis for
the formulation of an evaluaton criteria model during the
estimate.

4. The doctrinal and theoretical requirements for
defining the optimal evaluation criteria model for an infantry
battalion during the estimate are as follows:

a. The model must be based on the commander's
initial intent.

b. The model must apply to any situation within
the infantry battalion's parameters. In essence, this
requires the model to be sensitive to METT-T.

c. The model must use criteria that are
measurable, observable, and capable of distinguishing
advantage from disadvantage in an individual COA prior to
comparison of all COAs.

d. The model must.tocus the planning group during
the estimate, not just at the end.

e. The model must exclude screening criteria.

f. The model must sufficiently differentiate COAs
during the comparison step.

g. The model must relate directly to the wargame
process, since this process i{s the doctrinal method for COA
analysis, and it results in a visualization of the COA's
cutcome. In essenca, it is the best means of measuring a
COA*'s probable ocutcome against the desired success as defined

by the commander in his initial intent.
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h. The model must account for both subjective and
objective assessments.

i. Elements of the model must conform to current
doctrine.

J. The model must complement, rather than
contradict, the delicate balance between art and science in

the tactical decision making process.
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CHAPTER THREE

METHODOLOGY

This study uses two complementary methods in order to
answer the primary research question. The first method
applies the “"scientific approach to inquiry"' as a basis for
thesis formulation. This is the research design that
addresses the application of the thesis, as a whole, in
deternmining the possibility of constructing an evaluation
criteria model that improves the infantry battalion's
capability to select the best COA during the deliberate
tactical estimate. The second method specifically addresses
measurenent and analysis of the thesis hypothesis (proposed
evaluation criteria model), and how the hypothesis is tested.
This is the measurement procedure that determines whether the
hypothesis is accepted or rejected. The following sections

describe these complementary methods in detail.

Research Design

The scientific approach is generally accepted as a
reliable way to examine the decision making process.- For
this reason, the thesis structure parallels the following
steps of the scientific approach:

1. Problem identification.

2. Literature review.
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2. Hypothesis formulation.
4. Hypothesis testing.

5. Conclusions

Mg
(=]

Each of these steps and the associated tasks relate directly
to the organization of this thesis as subsequently discussed,

and as i{llustrated in figure 17.

Problem ldentification (Chapter One)
Research is rarely an orderly business. . . . Order arnd
disorder, however, are not of primary importance. What iz
much more important is the controlled rationality of
scientific research as a process of reflective inquirvy,
and the paramount importance of the problem and itz
statement.

This step in the scientific approach provides focus to
the study and involves drafting and reviewing the probienm
statement. The initial draft of the problem directs the
review effort to verify the problem's existence and further
narrow the scope. Chapter one accomplishes this by answering
the initial two secondary research questions:

1. What is the purpose and process of the estimate?

2. Vhat problems exist in the estimate process?

The review results in an initial problem statement:
How can the development of an evaluation criteria model
contribute to solving the problems that have been identitied?
The initial problem statement establishes parameters tnat make

successful research attainable, and guide the study efiort.

The problems identified in chapter one focus on the lack of
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Figure 17,

CHAPTER DESCRIPTION

One Define Problen
Two Literature Review
Four Form Hypothesis

Five Test Hypothesis
Six Conclusions
(Recommendations)

1]

Thesis Methodology (Research Design).
explains the correlation of the thesis organization to the
five steps of the scientific approach.

TASK

Draft problem definition.
Review current doctrine/CTC
experience, Davelop tinal
problem definition and
parameters.

Identify information needs
(Doctrinal -

US/foreign) (Related sources
- CGSC/related research/CTC
lessons). Determine
availability. Conduct
research. Consolidate
relevant information.

Develop evaluation criteria
model. Identify basic model
and component elements.
Draft model for testing.

Scenario vignette.
Application of the model.
Analysis using MOCE.
Findings.

Evaluate draft model.
Identify strengths and
weaknesses. Evaluate
research design. Revise
model.

Finalize model. Identify
areas for future study.

This figure



clear doctrinal guidance on the selection and use of
evaluation criteria during the tactical estimate, and its
resulting effect on the infantry battalion as observed at the
CTCs. The parameters focus the study at the infantry
battalion level, and eliminate the problem of decision making
time constraints so that the research considers only the
deliberate estimate process.

Consequently, this leads to the central issue of the
primary research question: Is it possible to construct an
evaluation criteria model that improves the infantry
battalion's capability to select the best COA during the

deliberate tactical estimate?

Literature Review (Chapter Twa)
Social science theories are rarely elegant or
sophisticated. In fact, social science theories usually
assume the form of a series of assumptions that are
loosely tied together and seem to lead to hypotheses.®
The purpose of the literature review i3 to determine
what i3 known about the problem in order to generate a theory
that aids in the development of a hypothesis. Chapter two
accomplishes this by identifying information needs,
deternining the availability of this information, conducting
research, and consolidating relevant information.
The three remaining secondary research questions
represent the information needs for the study:
1. WVhat does doctrine and related literature reveal

about the selection and use of evaluation criteria duriag the

estimate?



2. VWhat essential elements deifine the "best" COA, and
how are these elements measured?

3. VWhat are the doctrinal and theoretical
requirements for the development of the optimal evaluation
criteria model for an infantry battalion during the tactical
estimate?

By induction, “observed facts are used to generate a
theory consistent with the facts.“~ The research in chapter
two concludes that there is no agreement in the literature
about the selection and use of evaluation criteria, but
reveals an operational definition for the "best" COA, a method
for measuring it, and several key doctrinal / theoretical
requirements concerning the development of the optimal
evaluation criteria model.

These conclusions represent a theory that is
consistent with the facts. By deduction, "we ask what are tie
consequences of the theory?"* The consequences of the theory
aid in the development of a hypothesis (in the form of the
proposed evaluation criteria model central to this thesis),
and therefore lead to the next step in the scientific

approach.

Hypothesis Formulation (Chapter Four)
A hypothesis i3 a <conjectural statement of the relation
between two or more variables . . . and (carries]
implications for testing the stated relations.”
Chapter four of this thesis addresses hypothesis

formulation and deduces an unproven, preliminary solution to

87



the primary research question based on the theoretical
conclusions of the literature review. Since these theoretical
conclusions are based on a review of relevant, current
decision making doctrine, the hypothesis is considered fto have
a degree of deductive validity.™ 1In other words, it i3 based
on a review of the "right" data. Since the thecretical
conclusions are substantiated by numerous and varied related
sources in the literature review, the hypothesis is considered
to have a degree of inductive strength.® This means that 1t
is consistent with a "variety" of data.

In statement form, the hypothesis declares that th=
proposed evaluation criteria model improves the infantry
battalion's capability to select the best COA during the
deliberate tactical estimate. This statement demonstrates a
relationship between an independent variable (the proposed
model> and a dependent variable (selection of the best COA:.

The hypothesis formulation step involves the
development, modification, and drafting of the proposed
evaluation criteria model for testing. Model development
includes identification of the basic evaluation criteria model
and {ts component elements. The doctrinal and theoretical
requirements obtained from the research in cthapter two provice
a yardstick for model examination and modification, which is
necessary to finalize the product for subsequent testing. The
final product i3 an evaluation criteria model and decision

matrix (that incorporates the model) for use during the
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conduct of the infantry battalion's deliberate tactical

estimate for a planned offensive operation.

Hypothesis Testing (Chapter Five)
The quality of research depends not only on the adequacy

of the research design but also on the quality of the
measurement procedures employed.'*®

This step in the scientific approach tests "the
relation expressed by the hypothesis.”'' In other words, does
the proposed evaluation criteria model improve the infantry
battalion's capability to select the best COA during the
deliberate tactical estimate? This test requires a
measurement theory, or "a set of assumptions about the way the
world of theory is related to the world of observation."'~

This measurement theory is the subject of special
attention in this chapter's subsequent discussion about
measurement procedures. For now, a general concept of
hypothesis testing is all that i3 required. This concept
includes the following steps:

1. Scenario Vignette

2. Application of the Proposed Model

3 Analysis Using Measures of Effectiveness

4. Findings

Conclusions (Chapter Six)

Scientific knowledge is knowledge under conditions of
uncertainty., . . . Thus, theories and hypotheses can
never be ultimately verified on logical grounds, and thev
can never be ultimately falsified on more practical
operational grounds. Theories and hypotheses, however,
certainly can and are made more or less plausible, and the



most plausible theory is the one for which we have the
strongest evidential support.'-”

Conclusions determine the verification of the
hypothesis and serve as a basis for its improvement.
Additionally, the conclusions address an evaluaticn of the
research design based on the following validation questions:

1. Does the design adequately test the hypothesis?

2. Does the design adequately control the variables?

3. Can we generalize the results of the study to
other subjects, groups, or coaditions?

4. Did experimental manipulation really make a
significant difference (internal validity)?

5. WVhen the experiment (s completed and a
relationship discovered, to what population can it be
generalized (external validity)?'<

Chapter six provides an evaluation of the proposed
evaluation criteria model to determine strengths and
weaknesses so that revision is pqssible. This effort results
in a finalized model. Next, the chapter provides an
evaluation of the study's research design in accordance with
the validation questions listed above. Then, the chapter
provides recommendations that focus on the usefulness of ths
madel in light of qualifiers that were identified during the
study. Finally, the chapter identifies areas for future =ztudv

that were beyond the scope of this research.
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Measurement Procaedure
This section provides an elaboration of the
measurement theory used to test the hypothesis in chapter
five. The following discussion canters on each of the

subordinate steps of the test, and then a summary.

Scenario Vignette

In order to determine if the proposed evaluation
criteria model improves the infantry battalion's capability to
select the best COA during the deliberate tactical estimate,
the first step is the introduction of a situation that causes
the infantry battalion to initiate the estimate process.

Chapter five begins by introducing the scenario
vignette of an infantry brigade operations order that tasks
the battalion to conduct an offensive operation. This
vignette comes from the Tactical Commander's Development
Course - Light Infantry Section (TCDC-L) at Fort Leavenworth,
whose mission is to refresh light infantry battalion commander
designees in the command estimate process as part of their
Pre-Command Course (PCC) curriculum. Based on the brigade
order, the infantry battalion initiates the deliberate

estimate process.

Application cf the Model
The next step applies the proposed model to the COA
analysis, comparison, and decision phases of the estimate.

Based on the commander's initial intent, the model lists the

91



evaluation criteria that define success. These criteria serve
to focus the COA analysis process as the staff wargames the
COAs.

Based on a comparison of each COA'ss probable results
(from the wargame) against the evaluation criteria that define
success (from the commander's initial intent), the {nfanftry
battalion applies the model to a decision matrix that
indicates which COA has the highest relative probability of
success. This, then, results in the selection of the “best"

COA.

Analysis Using Measures of Effectiveness (MOE>
The third step in the measurement procedure requires
measurement of how well the proposed model performed its
function relative to the “perfect” model.'® This step
requires a measurement theory that relates the proposed mecd=l
to the optimal model that was defined in the literature
review. This study uses the concept of "measures of
effectiveness” (MOE) in order to accomplish this. The process
of developing MOE is described as "an art trying to become a
gclence."'® MOE relate
the extent to which a . . . system performs a task
assigned to that system under a specified set of
conditions. Thus, an individual MOE supplies a partial
answer to the question: How well does system X perform
assigned task Y under a set of . . . conditions 27'"~
The lack of standardized MOE to support the Army's

tactical decision making process is a documented, historical

problenm.'® However, the Military Operations Research Societv
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(MORS) dedicated a workshop to address this issue in 196&5.
The workshop developed a guide to command and control systenms
evaluation and architecture development, which resulted in a
list of desired characteristics for MOE.'™

This study uses that list of desired characteristics
to show a direct relation to the theoretical requirements for
the optimal evaluation criteria model, as outlined in the
literature review. This provides a way to measure the
proposed model relative to the theoretically optimal model,
and it facilitates the analysis of how well the proposed model
improved the infantry battalion's capability to select the
best COA. Listed below are the MOE characteristics from the
MORS workshop as they relate to the optimal evaluation
criteria model definitions. Note the modification of MOE 1
and 6 from the original MORS MOE characteristic titles. This
modification facilitates a more accurate description of the

MOE as they apply to the theoretically optimal model.

MOE CHARACTERISTIC DEFINITIONOptimal model must...>
1. Intent-oriented Relate directly to the definition
(Mission-oriented> of successful endstate relative to

eneny, force, terrain, and time I[AVW
commander's initial intent

2. Discriminatory ldentify real differences betwaeen
COAs; sufficiently differentiate
COAs during comparison phase

(O]

Measurable Account for observed, computed. or
estimated results of the wargame

4. Quantitative Provide a method to assign numbers
and rank COAs

S. Realistic Relate realistically to the C-
system and associated uncertainty;
adapt to any situation (METT-To
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6. Balanced Account for objective definition
(Objective) tenpered by subjective insight

7. Appropriate Relate to acceptable standards and
analysis objectives; conform to
current doctrine

8. Sensitive Reflect change in system variables:
distinguish advantage from dis-
advantage prior to COA comparison

9. Inclusive Reflect those standards required by
the analysis objectives; account
for "art versus science" balance

10. Independent Be nutually exclusive with respect
to other measures; exclude screen-
ing criteria

11. Simple Be easily understood: focus the
planning group; keep number of
criteria to manageable level'"
Findings

After model analysis using the MOE, the final step

consolidates relevant information and forms the basis for

conclusions about the proposed model.

Summary

The two complementary methods discussed in this
chapter provide the means to answer the primary research
question. The scientific approach structures thesis
organization in such a way that one can have reasonable
confidence in its findings. The method used for hypothesis
testing provides a measurement procedure consistent with an
accepted (albeit inexact) design for measuring the

effectiveness of the decision making process.
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CHAPTER FOUR
EVALUATION CRITERIA MODEL AND MATRIX
Ve want to assist the commander in (commanding’> . . . (so
he can) visualize what's happening now and then visualize
what the futur: state must be, and then make the decisions
that must ba made to get that unit from the current state
to the future state.'

General Frederick M. Franks, Jr., (1993

A_Propozed Evaluation Criteria Model

The review of literature demonstrates that there is no
aggreement on the selection and use of evaluation criteria
during the tactical estimate. There are many examples of
evaluation criteria models throughout the literature, but all
nodels suffer from one or more of the problems identified
earlier in this study.

However, there appears to be a consistently central
concept thrcughout the literature that provides an operational
definition for the "best™ COA--which is the COA with the
highest relative probability of success. If the proposed
model is to improve the infantry battalion's capability to
select the best COA, 1t logically follows that this
operational definition must form the basis of the proposed
model. What follows is an evaluation criteria model that is

derived from the doctrinal manuals and other related saources
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examined during the literature review, and based on the

operational definition of the best COA.

The Basic Model

The first step in developing the model requires an
understanding of the relationship between the operational
definition of the best COA and the commander‘s initial intent.
For now, discussion excludes the "highest relative
probability” elements of the operational defintion and focuses
first on the "success" element.

Vhat is success and where is it defined? The answer
to this question is the commander's initial intent, which is
the single most important aspect of the guidance issued by the
conmmander to his staff at the conclusion of mission analysis
(phase one of the estimate).=

Three essential parts form the commander's initial
intent. The first part is the purpose. This relates the
current operation to the higher commander’'s intent one and two
organizational levels up. The second part is the method for
the force as a whole. This is a brief statement that provides
general guidance to the staff for the development of COAs.
Particularly relevant to this study is the third part, which
is the endstate. Here, the commander defines the successtful
endstate of the operation relative to the ztatus of the 2n2ny,
the friendly force, the terrain, and critical time aspects.
Included in each category is a definition of the level of

acceptable risk, if applicable. Thus, the commander's
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definition of a successful endstate provides the vital link to
the operational definition of the best COA (figure 13).

This definition begins in the mind of the <~ommander.
As such, it is clearly within the realm of "art.* But it mus*
be expressed to the staff in the most unambiguous terms
possible if it is to be usaful throughout the subsequent steps
or phases of the estimate. This requirement suggests that the
commander's ipnitial intent may be significantly more detailed
than his final intent, which is issued in the actual order
once the estimate is completed. The level of detail {n the
initial intent should relate directly to the level of
experience of the staff. The next step in developing the
evaluation criteria model provides an explanation of the

components of the basic model.

Components

The basic model described above provides a general
framework to systematically formulate evaluation criteria
based directly on the commander's initial intent. It provides
broad categories, but no detail. In order to formulate
detailed evaluation criteria that are useful in both the COA
analysis and comparison phases of the estimate, the following
<considerations apply.

First, each criterion must express an element of the
commander's definition of success, by basic model category
(enemy, force, terrain, and time), in a manner accessible to

quantifiable estimation. However, the term quantifiable does
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BEST COA = HIGHEST RELATIVE PROBABILITY OF 'SUC'.'CBSS"

7
THE "LINFK* -- VHERE AFD HOV IS SUCCESS DEFINED?

COMNANDER'S IFITIAL IFTENT = PURPOSE
(Guidance to staff after
mission analysis) NETHOD

EFDSTATE = SUCC%SS DEFINED BY:

v
DESIRED STATUS OF:
ENEXY
FORCE <
S
TERRALN p e
S
-~
TINE ~
- - - * = ~
r 3
l |
BASIC EVALUATION CRITERIA MODEL PROVIDES "SCIENCE" FRAKEVORK
|
|
COXMANDER'S ®ART® APPLIES THE BASIC MODEL BY DEFINING CONTENT

Figure 18. Basic Evaluation Criteria Model. The basic model
provides the categories of enemy, force, terrain, and time.
The commander applies the basic model by defining the desired
status within each category. This results in the commander's
definition of success and shows the vital link between the
commander's initial intent and the operaticnal definition of
the best COA.
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not necessarily mean objective. Credible criteria require the
application of military judgment, and may be expressed in form
other than numbers, such as degrees (high, moderate, or low>,
percentages, or additional dimensions of value.

Seconaiv, each criterion must express a clear
distinction between advantage and disadvantage. This
consideration requires the commander to establish a threshold
that distinguishes advantage from disadvantage. It requires
more than a simple expression of the acceptable level of risk
--a screening criterion. This is particularly important since
the doctrinal estimate process requires this distincticn
during the analysis of each COA, and hefaore the <comparison of
all COAs.

Lastly, each criterion must be expressed in terms that
provide conzistent measure among all COAs. Thisz is i{mportant
for effective application during the COA comparison phase.

Given these considerations and the basic evaluaticn
criteria model's categories, it is possible to develop a
component “menu” of separate evaluation criteria. This menu
is not an all-inclusive list, but provides a detailed
framework to guide the development of specific evaluation
criteria that satisfy the conditions stated above. Figure 19
depicts the component menu by basic model category. The
thesis appendix provides a detalled statement and description
of each component criterion in accordance‘with the following
format:

Definition: A complete statement of the criterion that
includes comrutational data and methods of processing.
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Figure 19.

Category.

presentation of each component criterion. Note:r This is not

an all-inclusive list, but provides a framework to guide the

CATEGORY COXPONENT CRITERION COMPONEB® CATEGORY
VEIGHT' VEIGHT?

Endstate Combat Power -
Fadstate Losses -
Degree of Neutralization -
Level of Effectiveness -
Effect of Reaction / Reinforcemsnt| -
Posttional Disadvantage -
$0ther -

Bodstate Combat Power =
Bodstate Losses -
Required Resources Remaining 3
Additiona]l Nissions Capadle s
Probability of Compromise S
Level of Effectiveness S
Positional Advantage S
#0tber =

concccce= pecosscsvcsvcncncns - L R L L LTI T Py

T1ERRALX =
Area Acquired =
Coverage of Target Area =
Degree of Area Control =

Posture for Follow-on Operations
Degree of Collateral Damage
#0ther =

Time to Complete Nission =
Exposure Time to Enemy Acquisition| -
Time Support Availabdle -
Recuperation Time

Critical Task Timing -
¢0ther =

‘Rationale for iadividusl cosponent criteris waighting factors
within each category: 1 - base value of importance (at least
one component criterion must have this value);: 1.5 - more
important than base value; 2 - sigoificantly more important
thans base value.

Rationale for overall category weighting factors: Same
oominal values as abcve. Based on the component weights
within each category, the same method for assigning nosinal
values is applied to show the external relationship between
categories. Like the component criteria weights, at least one
category must have the base value of 1.

The thesis appendix provides a detailed

development of specific component criteria.
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Dimension: How the criterion i35 expressed (level and unit
of measure). Levels of measure include nominal. ordinal,
interval, ratio, and degree.

Limits: A statement of the commander's designhated level
of acceptable risk (a screening criterion). Then, a
statement of the "threshold" measurement that clearlvy
distinguishes advantage from disadvantage. Note: The
disadvantage limit must not violate the level of
acceptable risk as determined by the commander.

Rationale: Why the criterion was selected and what
properties make it useful.

Relevance: Circumstances in which the criterion
contributes to the decision process.“

Based on the commander's definiton of success, (%t is
then possible to select the appropriate criteria within the
framework of each basic model category as it applies to the
situation at hand.

To complete the component listing, the commander
decides which, {f any, of the selected criteria are more
fmpcrtant than the cthers, and waights them appropria%t=2iy. He
d0es <this for both the component criteria and the bac:ic
categories (enemy, force, terrain, and time). The assisnment
of weights to each component criterion assists in a better
assessment of the appropriate weight for the basic categoryvy as
a whole. This is a worth or value judgment, but should bte
expressed nominally.

It is extremely iamportant to exercise great caution in
assigning weizhts to evaluation criteria, for haphazard cr
inprecise weights will result in a misleading analysis and
comparison of the COAs. The Combined Arms and Services Staff

School teaches one method that facilitates a more “scientific®
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approach to establishing nominal weights based on a
commander's subjective expression of value judzments.”™
Another, less scientific, method is demonstrated in figure 13.
This method seeks to use an "about right" approach in
assigning weights to <omponent and category criteria.

In order to complete the model, the “probability”
element cf the operational definiton of the best COA requires
explanation. Doctrinally, the wargame provides the best
assessment of the COA's 253 short of actual
or simulated combat. Experienced wargamers temper planningz
factors and the action-reaction-counteraction procedure with
sound military judgment. The result is a COA's probability of
success 1in measurable terms that relate directly to the four
basic categories of evaluation criteria; endstate status of
th2 enemy, the friendly force, the terrain, and time. Figure
20 depicts this relationship and the completed evaluaticn
criteria model for COA analysis.

Even though the proposed model is complete, there is
cne remaining element of the operational definition for the
best COA yet unresolved. The “highest relative®" aspect of the
definition leads into a discussion of the next phase of the
estimate; COA comparison.

To demonstrate the relationship between tae COA
comparison phase, the “highest relative" element of the
operational defintion of the best COA, and the proposed

evaluation criteria model, the next section introduces
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FROX CDR'e INTENT |VEBIGHT FROR RESULTS OF COA VARGAXES
ADVABTAGE DISADVAFTAGE
| =
ENENY ! ! |
X i
1. Selected |
2.{ Component | ? |
Criteria |
[}
|
-.l..- ————
FORCS |
|
[
1. Selected
2. ( Component '
Criteria |
|
------------------------ -1------------------
TERRALD !
|
|
1. Selected |
2. ( Component
Criteria |
|
................... S = J = ——— e
(
T3 |
i
1. Selected I
2. ( Componeat |
Criteria |
|

'Overall weight for the basic model category.

2ladividusl componest weights within each category.

Figure 20. Proposed Evaluation Criteria Model for COA
Analysis. Based on the results of the wargame and the
distinction between advantage and disadvantage for each
component and basic criteria (determined by the commander),
the staff completes the model by filling in the blanks either
during or at the completion of the wargame for each COA.

Note: The model pertains to only one COA; comparison of COAs
does not occur until the next phase of the estimate.
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decizsion matrices. These matrices provide the basic formart
for use during the COA comparison and decision phases of the

estimate.

AP = acis
There 1s nothing fancy or complicated about the
formulation of the decision matrix. It is simply a compari-son

of the results from each independent COA analysis. The
following two steps simplify the comparison and demonstrate
how it results in a determination of the “highest" probability

of success “relative” to the competing COAs.

Raw Data Matriz

This step simply combines the evaluation criteria
models for each wargamed COA so that the raw data are
avallable for comparison (figure 21>. This {s particularly
useful when staff teams wargame separate COAs simultaneouslv.
It allows the XO or S-3 to consolidate the information
affectively and efficiently.

Given the number of possible criterlia selected froa
the menu and the amount of raw "measured"” data from the
wargame results, the raw data matrix should now be converted
into a simplified decision matrix that briefs easily, and that

Lve

(L]

the commander can understand without the need for exces

elaboration.



CDR'S INITIAL INTENT VARCAME RESULTS
(Defined Success) (Neasured Success)
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Figure 21. Raw Data Matrix. This matrix is used in the
initial portion of the COA comparison phase of the estimate.
It combines the evaluation criteria models that were developed
separately during the COA analysis phase. In this way, the
raw data resulting from each of the separately wargamed COAs
can be compared using the same evaluation criteria and
weights. Additionally, it provides a graphical comparison of
advantages and disadvantages for each COA.
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Decision Matrix

Based on the information in the raw data matri:x,
simple nominal values are applied to each COA for each basic
model category. Figure 22 depicts the resulting declisicn
matrix. These nominal values indicate the “"relative" aspect
of each COA as compared to cne another. If higher nominal
values indicate a battar correlation between the results of
the wargame and the defintion of success from the commander's
initial intent, then this matrix unambiguously indicates the
“best” COA as the one with the "highest relative probability
of success.”

Once again, it is important to exercise great caution
and precision when translating the raw data matrix into
nominal values on the simplified decision matrix. Otherwiss,
imprecise values will only serve to "paint"” a false or
misleading evaluation. Figure 22 describes qne method to
translate the raw data into simplified form.

Regardless of the translation methecd, it is important
to use the raw data matrix in a back-up role so that the
briefer can answer any specific questions pertaining %o the
rationale for any of the nominal values on the simplified
decision matrix. Additionally, *the raw data matrix serves to
focus the staff on reducing the identified disadvantages of
the gselacted COA once they begin to formulate and coordinate

the operations order.
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*Sum of acaissl values ‘T B for each criterion).

Sus of weighted nomiaal values (I C for esch criterios).

Figure 22. Simplified Decision Matrix. In this example,
analysis of a "notional” raw data matrix resulted in the
assessnent that COA #1 showed a greater advantage to
disadvantage evaluation than COA #2 for both enemy and force
sriteria. COA #2 showed a greater advantage to disadvantage
evaluation than COA #1 for terrain criteria, and a
significantly greater advantage to disadvantage evaluation
than COA #1 for time criteria. Based on a “notional”
commander's value judgment of the criteria, force factors were
~onsidered to be more important, and time factors were
considered as significantly more important, than enemy and
terrain factors (base values). The results of the simplified
decision matrix indicate that COA #2 is the best COA. VNote:
The rationale for assigning category weighting factors and COA
nominal values in this figure represents qQne method *hat
attempts to achieve an "about right" approach. Weighting
factors show small variance (1,1.5,2) in order to temper but
not disproportionally skew the results. COA nominal values
show a larger variance (10,15,20) in order to provide a
greater dispersion of the final results. Regardless of the
method used to translate these values, the raw data matrix is
designed to provide measurable rationale for each of the
neminal values in the simplified decision matrix.
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Summary

The proposed evaluation criteria model and its
incorporation into a decision matrix provide a way to selact
the best COA. This method is soundly based in dcctrine and
theory, but it is important to recognize that it is not
specifically designed for use as a field model.

The proposed model assists the commander in training
his staff to understand and focus on his intent during
planning. The more inexperienced the staff, the more detailed
the initial intent will likely become, particularly regarding
the commander's definition of the desired successful endstate.
Once the model is understood and internalized by the staff, it
would appear that they may use only the raw data and
simplified decision matrices as quick references to assist
planning during time constraints.

The model appears to be a logical method for
analyzing, comparing, and selecting the best COA. In the nex*
chapter it is applied to a tactical scenario to test its
validity and measure its effectiveness as compared to the

theoretically optimal model.
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CHAPTER FIVE

ANALYSIS

This chapter tests the thesis hypothesis by applying
the proposed evaluation criteria model and decision matrix to
the tactical estimate process based on an offensive scenario
for an infantry battalion. After application of the model and
matrix, the chapter then examines how well the proposed model
performed relative to the thevretically "perfect® model
through the use of the MOE developed in chapter three. As a
result of the analysis, the chapter concludes by consclidating

all relevant information in the form of findings.

Scepario Vignatte

The following scenario vignette provides the
strategic, operational, and tactical setting as a basis for
application of the proposed evaluation criteria model and
decision matrix. It uses an example from the Tactical
Commander's Development Course (Light) to do this, and
provides critical information from the Joint Task Force and
Division level perspec-tive to establish the situation. This
example comes from a model scenario that 15 used at the Joiat
Readiness Training Center (JRTC) at Fort Chaffee. VNext, it
provides an infantry brigade operations order (OPORD> that

causes the initiation of the estimate process at the battalion
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level. Finally, it provides the results of the first two
phases in the estimate (mission analysis and COA development),
as well as the infantry battalion commander's initial intent,
in order to isolate analysis of the proposed model and matrix
as they apply to the CCA analysis, COA comparison, and

decision phases of the estimate.

Strategic Setting
On 10 January 199X, SOUTHCOM Headquarters received a

nessage to establish Joint Task Force (JTF) Cortina for
planning purposes. This action was based on the following
situation:

Insurgent activity in the country of Cortina continued to

increase. Insurgent operations in the country's mountain

regions have brought large rural areas under enemy

control, thereby isolating Cortinian military units in the

urban areas. Terrorist activities in the urban centers

have disrupted communications, causing significant

problems in commerce, government, and transportation.

Intelligence sources confirm that the 144th Airborne Rifle

Brigade, an element of the People's Revolutionary Armed

Forces of Atlantica (PRAFA), recently entered Cortina by

ground infiltration. Atlantica is Cortina's communist

neighbor. This brigade's suspected mission i3 to conduct

reconnaissance and small unit operations in the Fort Smith

area.'

Operational Setting
On 20 March 199X, the X Corps Commander received a

warning order to prepare to deploy the 213t Infantry Division
(Light), 21 ID (L), and attachments to Cortina within thirty
days to conduct combat operations with Cortinian forces as

part of JTF Cortina. This action was based on the following

situation:
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The insurgency continued to escalate. The inability of
Cortinian security forces to seal their political border
with Atlantica and protect their coastline has made
massive quantities of arms available to the People's
National Revolutionary Movement (PNRM), an insurgent
terrorist group active in Cortina.
The external threat posed by an increasingly well armed
PNRM force has heightened U.S. and Cortinian officials'
concern. North Korea's providing several new weapon
systems in recent months has increased the combat power of
the PRAFA forces, further destabilizing the island's
political situation.=

Tactical Setting

Upon arrival in Cortina, elements of the 21 ID (O
conducted search and attack operations with the Cortinian
Army. Their success resulted in the PRAFA forces massing to
mount a two-division mechanized and armored attack to seice
the industrial complex of Fort Smith and control the Arkansas
River Valley area. Although the tactical situation now moved
from the low intensity conflict to the <conventional aoperations
level, the PRAFA attack met with limited success, and
subsequent offensive operations of JTF Cortina resulted in the
PRAFA forces establishing hasty defensive positions along the
current Forward Edge of the Battle Area (FEBA).

During the last 24 hours, the 21 ID (L) occupied an
assembly area in preparation for the next attack. The
division will attack in 72 hours to penetrate enemy first
e-helon defenses, facilitating Cortinian forces passing
through U.S. forces to exploit the gaps and cut PRAFA lines of

communication, and block the withdrawal of PRAFA forces intao

Atlantica. If this attack 13 successful, the Cortintian
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Government will gain a strategic advantage during the current

peace talks.

Initiation of the Estimate

The 1lst Brigade, 21 ID (L) is occupying positions in
an assembly area while preparing to attack in 72 hours. 2£-97
Infantry (2-67 IN) is a light infantry battalion asssigned to
13t Brigade. It has been in the assembly area for 6 hours
resupplying in preparation for the upcoming operation. 2-67
IN's Commander has just arrived at the lst Brigade tactical
operations center to receive the new brigade OPORD. The tinme
i3 now 20 1200 April 199X.

The brigade OPORD provides 2-67 IN with the following

information necessary to begin the deliberate tactical

estimate process.

21 ID (1) Misaian

21st ID (L) attacks 23 2100 APR 9X to seize OBJs LEE,
BRAGG, POLK, PICKETT, and HOOD NLT 24 0530 APR 9X to
destroy the continuity of the enemy's defense and
facilitate passage of 313th (US) Sep Mech Bde through
Zone.

el 1D 0 Commandar's Intent

The intent of this operation is to seize the initiative,
exploiting the enemy’'s inability to sustain offensive
operations by attacking to seize critical terrain along PL
TAN to assist the passage of 313th (US) Sep Mech Bde in
support of the JTF counteroffensive. Success i3 defined
as the unimpeded passage of the 313th Sep Mech Bde and the
Divisicn in position to continue the attack.*“

lst Brigade Mission

lst Brigade, 21 ID (L) attacks 23 2100 APR 9X to selze
OBJs POLK, PICKETT, and HOOD NLT 24 0530 APR 9X to destroy
the continuity of the enemy's defense and facilitate
passage of the 313th Sep Mech Bde through zone. ™
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lst Brigade Commander's Intent

Purpose: To destroy or capture enemy forces in zone,
secure key terrain in zone and deny the enemy freedom of
maneuver and / or the ability to influence the counter-
attacking forces as they move through the 2d (US
Brigade's zone to our north and 2d (C) Brigade's zone to
our south.

Method: To acomplish this we will first destroy the enemy
regimental command post to hinder command and control,
then attack his two main defensive positions which control
the key terrain in zone and use the attack helicopter
support to destroy the enemy counter forces before they
can reinforce the eneny defense.

Endstate: The enemy vicinity OBJs POLK and HOOD,
including observation posts, will either be destroyed or
captured, and the enemy will be unable to maneuver in zone
without being engaged by direct fire weapons from efther
ground or air. Key terrain vicinity OBJs POLK, HOOD, and
the high ground vicinity Backbone Narrows will be occupizd
by a minimum of 2 infantry companies.”

lst Brigade Scheme of Mapneuver (Figure 23 - 1lst Bde Operations

Overlay)

2-67 IN (main effort) and 2-68 IN infiltrate beginning 22
2100 APR 9X to destroy enemy and secure key terrain
vicinity OBJs POLK and HOOD, respectively. NLT 24 0530 APR
9X. ©2-66 IN conducts air assault to destroy enanmy
regimental CP vicinity OBJ PICKETT NLT 24 0530 APR 9X,
then moves to secure key terrain vicinity Backbone
Narrows. Task Force SPUR will destroy enemy tank reserve
in EA Z0OO before it can reinforce the enemy defense in OBJ
POLK. Brigade reserve is a tank platoon from B/3-32 AR.
Priority of commitment of reserve is 2-67 IN, then 2-68
IN.?

Iasiks tg 2-67 1IN
1. Do not alliow enemy units in zone to interfere with
313th (US) Sep Mech Bda's movement as they pass through 24
(US> Bde in the north.

2. Coardinate with 1lst Bde for commitment of the resarve
platoon.

-t =

1. Scouts can cross LD/LC NET 22 0100 APR 9X.

€. Be prepared to continue the attack to the east.
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‘WOTE: Figure is not to scale

Figure 23. 1st Brigade Operations Overlay.
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3. Civilian communities are off-limits without 1lst
Brigade Commander approval.

4. Carnis and Lone Star Villages are no-fire and ofsf-
limits areas.”

Enemy Situation (Figure 24)

The Atlantican conventional attack was not successtul.
Atlantican forces are conducting a retrograde towards the
Atlantican border. The enemy (s establishing two company
sized strongpoints and a possible regimental headquarters
within the area of operations. A company (minus) size
counterattack force, consisting of one tank platocon and one
EMP platoon, can support either strongpoint. The enemy has

been preparing positions for the last 24-36 hours.

Disposition

The 11th Motorized Infantry Regiment, lst Motorized
Infantry Division defends in two echelons with the 34
Mechanized Infantry Battalion in the north, the 1s*%
Motorized Infantry Battalion in the south, and the 24
Motorized Infantry Battalion in the rear.'®“

Composition (as it effects 2-67 IN)

Objective POLK contains one mechanized infantry company
(minus), with two mechanized platoons and one tank

section. '’
Strength (as {t effects 2-67 IND

1. Committed forces. Regimental recon platoon elements
with 8 BRDMs, 3 combat outposts with 1 platoon forward ot
each objective. One mechanized company (-> on OBJ POLK
with two mech pla%toons and one tank section. &Zmm mortars
will be in direct support of the enemy in CBJ POLK. kA4
assets (122mm, 152mm, and BM21> will provide general
support. The enemy in OBJ POLK will be supported by SA
14s and ZSU-23-4. The enemy will prepare extensive
defensive positions including wire, bunkers, trenches, and
minefields.

115



NCTE: ~igure is not to scaile.

Snemy positions / units
are superimposed on
friendly grapnics for
clarity.

Figure 24. Enemy Situatior from lat Brigade OPORD.
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2. Reinforcements. One tank company <(-) with one tank
platoon and one mech platoon lccated aspproximately 30
minutes east of OBJ POLK. '~

Recent and Present Significant Activities

The 144th ABN RFL BDE continues low level harassment and
sniping attacks throughout the 21 ID (L) sector. The ist
Motorized Infantry Division used both persistent and
nonpersistent chemical agents in the attack. The PNEM
used a female posing as a stranded motorist in the 24 USH
Brigade sector to draw a passing US vehicle into an
ambush. '™

Peculiarities and Veaknesses

Enemy forces cn OBJ POLK have been reconstituted to near
full strength. However, replacement of further battle
losses is unlikely.

The eneny has made extensive use of deceptive radio
transmissions, decoys, and deception plans. PNRM
intelligence cells in the area will pass information to
defending PRAFA forces.

Combat effectiveness of defending forces is high.
Regimental recon screen will consist of ERDMs well forward
to provide early warning and BMPs operating as mobile
observation posts to provide warning and reconnaissance in
depth. The enemy will establish combat outposts witli one
platoon forward of the objective, and conduct patrolling
within range of organic mortars. Armor will consist of T-
62s and BMPs, which will b%e in dug-in vehicle fighting
positions within the strongpoint. The enemy possesses one
set of night vision devices per vehicle. All crew-served
weapons will fire from bunkers or trenches %o enhance
survivability. The enemy will emplace minefields and wire
obstacles.

Colonel Thomas Serrano (the enemy regimental commander’ is
regarded as having great potential for higher command.
However, the performance of his regiment in the attack
indicates that his reputation may be more due to political
maneuvering than to tactical ability. Anticipate that he
will direct a determined defense to recover the honor of
this regiment, but that his defensive disposition will be
flawed and that once it appears that they are being
overrun, the enemy strongpoints may attenmpt to
exfiltrate. '«
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Conclusions

1. Seasonal weather predictions favor 1lst Brigade

operations. The most promising axkes of advance include

POTATO HILL ROAD and FT SMITH BOULEVARD.

2. The 11th Motorized Infantry Regiment will conduct a

tenacious defense of strongpoints to allow withdrawing ls*

Motorized Infantry Divisicn forces to pass through the !l11

Infantry Division and proceed across the PDRA border.

However, once defeat is eminent they may break and run.

3. Remnants of the 2/144 Airborne Rifle Brigade will

conduct low level sniping and harassment attacks during

hours of darkness to disorganize 1st Brigade's attack.

4. Elements of the PNRM Massard Group will conduct

terrorist actions against unprotected targets of

opportunity.'*®

Results of Mission Analysis and COA Development
Based on the information in the lst Brigade OPCORD, 2-

67 IN initiated the deliberate tactical estimate process and
completed the mission analysis and COA development phases.
Additionally, the 2-67 IN Commander issued guidance to his
planning staff at the conclusion of mission analiysis. This
guidance included his initial intent. In order to isolate the
analysis of the proposed evaluation criteria model and
decision matrix during the COA analysis, comparison, and

decision phases, this section summariczes the results of %the

first two phases in the estimate.

Mission Analysis

After a consideration of specified and implied tasksz.
limitations, and an initial time analysis, the 2-67 IN staff
identified the mission essential tasks and proposed the

following restated mission:



2-67 IN attacks 23 2100 APR 9X to seize OBJs POLK 1 and
POLK 2 NLT 24 0530 APR 9X in order to destroy the

continuity of the enemy's defense and faclilitate passage
of 313 (US> Sep Mech Bde through 2d (US) BDE zone to the

north.

> ‘3 ant
The 2-67 IN Commander appraved the restated mission

statement and issued guidance to his staff for subsequent
planning. Recognizing that his staff was relatively
inexperienced, he decided to issue very detailed guidance.
The most essential element of this guidance was an gxpanded
form of his initial intent, as follows:

PURPOSE. The purpose of this operation is to destroy or

capture enemy forces vicinity OBJs POLK 1 and POLK 2, and

secure key terrain vicinity Coal Ridge and the

intersection of Marietta Church and Potato Hill Roads, in

order to facilitate denying the enemy freedom of maneuver

and the ability to influence the 313 (US) Sep Mech Ede as
they move through 2 (US) Bde zone to the north.

METHOD. 2-67 IN infiltrates, isolates the objectives fron

enemy approach or withdrawal, and then attacks fto destrov
enemy forces vicinity the objectives. Since the enemv's
defense will be well prepared, I want to focus the attack
and breach at a vulnerable point to create confusion and
gain surprise.

ENDSTATE. Success is defined as follows: I want
effective suppression of the objectives by direct and
indirect fires during breaching operations. [ want to
destroy or capture 75% of the enemy faorce and 100% of his
vehicles in the vicinity of the cbjectives by 24 0330 APR
9X, leaving him incapable of operating above the sguad

level. Ve should retain 2 companies at 20% combat pcwer,

without exceeding 20% losses overall. One company size
force in the vicinity of Potato Hill Road and Coal Ridge,

and one company size force in the vicinity of the Mariatta

Church / Potato Hill Roads intersection sheould be in
blocking positions by 24 0530 APR 9X. In infiltrating

undetected, [ want to bave limited our exposure time along

Auburn Rcad to 20 minutes. All final positions should be
oriented tc the east, and we should be prepared to
continue the attack NLT 24 0800 APR 9X.
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COA Development

Based on the mission analysis and commander's
guidance, the staff organized two teams to develop COAs.
During the COA brief, the commander and staff determined that
both COAs were suitable, feasible, acceptable, significaatly
different from one another, and doctrinally complete. COA

statements and sketches are as follows:

COA #1 Statement (Figure 2% depicts COA #1 sketchd

2-67 IN crosses LD/LC 2100 hours and infiltrates along
Infil Lane ANNE with one company (2 rifle platoons, 1 GSK
platoon, 1 stinger section) in the lead, followed by a
company (=) (2 rifle platoons, 1 anti-armor platoon, 1
stinger section), and a third company (+)> (4 rifle
platoons, 1 engineer platoon) in trail. Scout platoon
provides security and guides along Infil Lane Anne. A*
Checkpoint 2, the lead company moves to establish Ambush
Positions A, B, and C to isoiate the objectives and
destroy enemy armored vehicles that reinforce or withdraw
from the objectives. The company (-) moves along
Direction of Attack 2 to seize the high ground east of the
objectives and support the main attack by fire. On order,
the trail company (+) attacks along Direction of A<tack 1l
as the battalion main effort and seizes OBJ PCLK 1, ther
POLK 2 to destroy or capture enemy personnel and
equipment. TF SPUR is lst Bde's deep fight asset;
destroys enemy tank reserve in EA Z0O0O before it can
reinforce OBJs POLK 1 and POLK 2. 2-67 IN accepts risk
initially and has no internal reserve. 1lst Bde reserve
tank platoon has priority of commitment to 2-67 IN. On
order, 2-67 IN secures key terrain in zone to deny eneny
freedom of maneuver or ability to influence 313 (US> Sep
Mech Bde movement through zone to the north. 3Battalion
main effort is one company (+) which occupies Blocking
Fosition 1, orients east and south to deny any vehicular
movement throughout the zone. Another company occupies
Blocking Position 2, orients north, east, and south to
prevent enemy ability to influence 313 (US> Sep Mech Bde
movement to the north. One company remains in Assemoliy
Area DOG as reserve. Priority of commitment is to the
main effort. Scout platoon screens battalion eastern
boundary along Phase Line Banana.
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Figure 2%. COA #1 Sketch.
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COA

#2 Statement (Figure 26 depicts COA #2 sketch)

2-67 IN crosses LD/LC at 2100 hours and infiltrates along
multiple lanes, with one company (+) (3 rifle platoons, 1
anti-armor platoon, 1l stinger section, 1 GSR team) along
Infil Lane BERNICE; one company (3 rifle platoons, 1
engineer platoon (-]1> in the lead followed by one company
(3 rifle platoons, 1 engineer squad) in trail along Infil
Lane GRACE. Scout platoon provides security and guides
along Infil Lane Grace. At Checkpoint 1, the company (+)
moves to establish Blocking Position 1 and Ambush
Positions A and B to isolate the objective and destroy
enemy armored vehicles that reinforce or withdraw from the
objectives. On order, from Checkpoint 2 the lead company
is the main effort; attacks along Direction of Attack 1 to
seize OBJ POLK 2 and destroy or capture enemy personnel
and equipment. The trail company follows the lead company
and assumes the main effort, passes through the lead
company, and attacks to seize OBJ POLK 1 in order tc
complete the destruction or capture of enemy personnal and
equipment. TF SPUR is 1st Bde's deep fight asset;
destroys enemy tank reserve in EA 200 before it reinforces
OJBs POLK 1 and POLK 2. 2-67 IN accepts risk initially
and has no internal reserve. 1st Bde reserve tank platoon
has priority of commitment to 2-67 IN. On order, 2-57 IN
secures key terrain in zone to deny enemy freedom of
maneuver or ability to influence 313 (US) Sep Mech Bde
movement through zone to the north. Battalion main effort
shifts to one company (+) at Blocking Position 1, which
orients east and south to deny enemy vehicle movement
throughout the zone. One company occupies Blocking
Position 2, orients north, east, and south to prevent
enemy ability to influence 313 (US) Sep Mech Bde movement
through zone to the north. One company remains in
Assembly Area CAT as battalion reserve. Priority of
commitment is to the main effort. Scout platoon screens
battalion eastern boundary along Phase Line Banana.

Given these two COAs, the commander then directs the

staff to wargame each COA.

Application of the Madel / Matrix

This section applies the proposed evaluation criteria

nodel and decision matrix to the COA analysis., <comparison, and

decision phases of 2-67 IN's tactical estimate. For COA

analysis, it will apply the evaluation <criteria model to COA 1
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COA #2 Sketch.

Figure 286.
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and COA 2 based on the commander's initial intent and the
wargame results for each COA. For COA comparison, it will
apply the decision matrix to determine the best COA. The
results of this application provide the information required

for analysis of the model, which occurs in the next section.

COA Analysis

Based on the commander‘'s initial intent, and
particularly on his definition of successful endstate, the
evaluation criteria model for the COA analysis phase forms as
shown in figure 27. The commander applies the weights to each
component criterion and the overall model categories as
indicated in the figure. This {llustrates the relative value
that the commander places on each individual criterion and the
basic model categories. Additiocnally, the commander
identifies the threshold that distinguishes advantage from
disadvantage for each component criterion.

During the next portion of COA analysis, the staff
wargames each COA based on the most likely enemy COA and a
consideration of planning factors (movement, casualty,
ammunition expenditure rates, combat power ratios, etcetera).
Figure 28 depicts the results of the wargame for COA | as they
relate to the evaluation criteria model. Figure 29 depicts
the same for COA 2. Note that the staff is able to portrav
advantages and disadvantages for each COA without comparing

then.
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CATIGORY

CONPONEST CRITERIA

COXP.

VEIGHT

1.

- - - oonom

(suppression of Objs)
Adv-high, Disadv-moderate/low
Endstate Losses (pers.)
Adv-375%, Disadv-<7%%

(ved.)
Adv-100%, Disadv-<100%

Endatate Leval of Ef{fectivanssa
Adv-(Sqd size, Disadv->Sqd size

ook

FORCE

Brobability of Compromise
Adv-low, Disadv-moderate/high

Endstate Losses (NTR 20%)
Adv=<15%, Disadv-15%-20%

Endstate Combat Power
Adv-390% in 2 companies
Disadv-<90% 1a 2 companies

CAT.

1.82

TBRRAIY

1.

4.

(Carnis Village)
Adv-none, Disadv-minimal to highf

(Co at N.C. Rd and Coal Ridge)
Adv-790% 1 Co, Disadv-<90% 1 Co

(Co at P.H./N.C. Rd)
Adv-390% 1 Co, Disadv-<90% 1 Co

(orientation of forces)
Adv-east in zone, Disadv-other

1.9

- -

TINB

‘C

(at Aubura Rd)
Adv-¢20 min, Disadv->20 min

(Objs secure ELT 0330)
Adv-FLT 0330, Disadv-0330-0530

Gritical Task Iiaisg
(establisb Block Posne)
Adv-TLT 0530, Disadv-after 0530

Recuparation Tinme
Adv-TLT 0800, Disadv-after 0800

1.8

22

'Jote that this componeat criterion is considered more
important than the other criteria within the category "Epemy®.

ZJote that "Time” category is considered significantly more
important, and “"Force® and “Terrain® are considered more
importaat than the “Enemy” category (base value).

Figure 27. Evaluation Criteria Model Applied to Commander's
The component criteria, component weights,
and category weights in this figure apply anly to the study
scenario and demonstrate how the proposed model is applied to
the 2-67 IN Commander's initial intent and vaiue judgments in

Initial Intent.

this scenario.
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FROX CDR'S INTENT

FRON RESULTS OF COA #_|_ VARGAME

-Endstate Lvl Eff 1
(Squad level)

ESTIMATE NOTHIG
ABIVE SCATIERED SQUADS

EVAL CRITERIA VT ADVANTAGES DISADVANTAGES
ENEXY 1 :
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(Suppression)
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|
|

FORCE 1.5
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(Pers.)

1.5

|
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lsie

|§STIMATE 20% - Seme

| FAATRICIOE Fhom $9T fosn

-Endstate Cbt Pwr | 2 |2 ¢ AT 95 %

(% and # Cos) |
TERRALX 1.5
-Degree of Collat | 1 | Weng

Damage (Carnis)
~Dagree of Area

Catl (Coal Ridge)
-Degree of Area 2

Catl(P.H./X.C.Rd)|
-Posture for Fol-

on Ops

1.5

1'5

Co AT BP 2 (45%)

Co AT BPL (95%)

AW UNITS sIENTER GAST

—_— e e G e eem G el

(

TIXE 2
-Exposure Time to |1
- Acquis(luburn)ﬁ
-Time to Cmplt Nsn | 2
(Objs secure)
-Crit Task Timing | 2
(Establish BPs)

-

I520 Mm BVE T Fonce G126
|

|08 SEcvee AT odoo
1Bt2 ger8 AT pboo

|

-Recuperation 1.5] awr 2Qo0
Tine |
'
Figure 28. Application of Evaluation Criteria Model to

COA #1.
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FROK CDR'S INTENT

FROX RESULTS OF COA #_&_ WARGANE

EVAL CRITERIA

ADVANTAGES DISADVANTAGES

EFEXY

-Degree of Jeutr.
(Suppression)
-Endstate Losses

(Pers.)
-Endstate Losses

(Vehs.)
-Endstate Lvl Bff

(Squad level)

!
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FORCE

-Prob. Compromise
(Force size)
-Bndstate Losses

(Pers.)
-Endstate Cbt Pwr
(% and # Co®)

|
|
Low |
|

10-15%
)
ll €O ar lr-%'/o

1

TERRAIN

1.9

-Degree of Collat
Damage (Carais)

~Degree of Area
Catl(Coal Ridge)

-Degree of Area

Catl (P.H./N.C.Rd)

1.5

|
'mmus- FolcE RooTE
| nBAR CARMis WiLLAGE
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Co @\ Foscg ar S°2 mad
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oa Ope
TIXE 2
F-
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!
]
!
I
!
I
!
|
|
|
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St 1 €sr8 0230
-Crit Task Tiaming | 2
(Establish BPs) Br2 €570 0520
-Recuperation 1.5| mr 0300
Time
Figure 29. Application of Evaluation Criteria Model to

COA #2.
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COA Comparison

Using the resulting evaluation criteria modals for
each COA during the wargame, the staff first compares the raw
data of each using the raw data matrix in figure 30. To
sinmplify the results of this comparison, the staff constructs
a decision matrix that incorporates the basic categories of
the evaluation criteria model, and applies nominal values to
indicate which COA best satisfies the commander’'s definition
of success, by basic category, as neasured during the wargame.
After applying the commander's weighting factors, the matrix

indicates the overall "best” COA (figure 31).

Decision

Based on the staff recommendation, the commander
finalizes the decision, and is catisfied that the staff has
focused its efforts on the "decisive elements” of the
operation that he identified in his initial intent. He
selects COA #2, directs the staff to begin preparation and
coordination of the OPORD, and has ého staff attempt to reduce
the COA disadvantages that are identified in the raw decision

matrix.

Analysis of the Model Using MOE

This section analyzes the applied model to determine
how well it worked as compared to the theoretically optimal
model. Using the MOE described in chapter three as
characteristics of the optimal model, the following discussion

demonstrates the proposed model's measure of

128
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Figure 30.
Comparison).
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wrs th oot o 1 tat  cspmade
e

BVALUATION CRYTERIA|VEBIGHT COA #1 CoA #2
BFENY FACTORS 1 15/1% 10/10
FORCE FACTORS 1.9 10/18 10718
TERRAIF FACTORS 1.3 15/22.5 10715
TINE FACTORS e 10/20 20740
TOTAL / VEIGHTED TOTAL 50/72.9% 50/80

GREATER VALUE IS BETTER

Figure 31. Application of the Decision Matrix. COA #2 is the
“best” because it has the highest relative probability of
success, as defined in the commander's initial intent and as
measured during the warganme.
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eftectiveness, and the degree that it improves the infantry

battalion's capability to select the best COA.

MOE i--Intent-Orientec
The proposed model relatad directly to the definition
of successful endstate relative to the enemy, the force, the
terrain, and time in accordance with the 2-67 IN Commander's

initial intent.

MOE 2--Discriminatory

Vhile the wargame process detarmined real differences
between COAs, the proposed model identified those differences
and sufficiently differentiated the COAs during the comparison
phase.

Interestingly, application of the model during COA
comparison was best accomplished by first comparing the COAs
using the raw data matrix. This allowed identification of
real differences in detail. Then, by converting the raw data
matrix to the decision matrix, the detail was lost, but the

COA differences were transformed in a simplified manner.

MOE 3--Measurable
As MOE 1 (Intent-oriented) links the perfect model to
the definition of desired success, this MOE links it to a
measurement of probable success: the wargame. In this
situation *“he proposed model accounted for the observed,

computed, or estimated results of the wargame.
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Recognizing that the wargame, itself, is an art and a
science, the measurable results of the wargame in this
scenario toock on many forms. “Fuzzy" measurement {s not
necassarily an indication of error or inaccuracy. What is
important i3 that the measurable results are reliable. One of
this model's benefits is that in displaying the warganme
results, it provides the opportunity for a "critical eye" to
examine the results and apply judgment in thelir
interpretation. This point is lost in most of the tactical

decision matrices found in the literature.

MOE 4--Quantitative

This MOE requires that the model provide a method to
assign numbers and rank COAs. The proposed model accomplished
this in the final decision matrix, where the staff assigned
numbers and ranked the COA based on the raw data matrix and
the commander's weighting factors.

Superficially, the proposed model appeared to satisfy
this MOE. However, closer examination reveals very little of
the "method” used to transiate the raw data into nominal
values and rankings on the decision matrix. It is based
primarily on subjective value or worth assessments of both
basic category criteria and weights. If the method is "by
observation,"” then the model can be misinterpreted and the
matrix can be unjustifiably manipulated. This highlights the
importance of using and keeping the raw data matrix as a
reference in case questions arise about the rationale for
simplified nominal values in the decision matrix.
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MOE S5--Realistic

This MOE is perhaps the most difficult to satisty
because it requires the ideal model to relate realistically to
the estimate process and associated uncertainties, and
therefore, adapt to any situation.

On the positive side, the proposed model has as it=
heart the METT-T model, except for the M--mission. It omits
mission because if a COA does not satisfy any criterion
relating to accomplishing the mission, it is not a legitimate
COA. Both the commander's definition of successful endstate
in his initial intent and the wargame results are expressed in
terms of the status of enemy, troops, terrain, and time (ETT-
T). §Since METT-T is the doctrinal way to analyze and adapt to
any situation, and since the estimate is doctrinally valid for
any situation, it appears that the proposed model has some
credibility.

However, there are three drawbacks to this model tha<
realistically relate to the tactical estimate as a whole.

Each drawback relates to three of this study's assumptions.
The assumption that the mission analysis and COA developnment
phases are conducted correctly, that the commander is willing
and able to define successful endstate in such detail or form.
and that a sufficiently experienced staff conducts the wargame
correctly and honestly might apgear to be "tall arders in the
real world.” This study makes such assumptions in order to

isolate the evaluation criteria model for research. In doing



so, the resulting model appears to risk a degree of idealism

at the expense of realism.

MOE 6--Balanced
The proposed model satisfied the requirement to
account for objective definition tempered by subjective
insight and judgment. The objective criteris were predicated
on the subjective insight and judgment of the commander. The
objective wargame results were predicated cn the staff's
experience and skill in the realistic application of planning

factors.

MOE 7--Appropriate
This MOE requires the model to conform to doctrinal
standards. RNothing about the proposed model or decision

matrix appeared to violate doctrinal standards or terminoloavy.

MOE 8--Sensitive
The model provided a distinct mechanism to distinguish
advantages from disadvantages for each COA prior to COA
comparison. The determination of each COA's advantages and
disadvantages during COA analysis had direct bearing on the
ultimate ranking of each COA, by basic model category, in the

decision matrix.

MOE 9--Inclustve
The standard required by the analysis objective aof
this study was to account for the complex, but critical, "“art

versus sclience®" balance in tactical decision making. The



proposed model complements this balance by providing a
framework to organize thought and develop judgment. However,
it does not preempt or preclude the exercise of judgment,
skill, and experience. Rather, {t is eminently depandent on
them. The proposed model was, therefore, inclusive of both

art and sciencea.

MOE 10--Independent
The proposed model provided evaluation criteria that
were mutually exclusive with respect to the zcreening criteria

used to develop the two COAs.

MOE ll1--Simple

This MOE requires the model to be easily
understandable, to focus the planning group, and to keep the
number of criteria to a manageable level.

On the positive side, the model focused the planning
group throughout the estimate on those decisive elements the
commander determined "up front" in his i{nitial Iintent.
Additionally, the simplified decisicn matrix used only the
four basic model categories (enemy, force, terrain, and time’
to display the COA comparison for the commander's decision.
According to FM 7-20, three to seven criteria represent a
manageable number. ‘'™

On the negative side, the model and raw data matri:x
can become unwieldy in terms of the number of component

criteria. Additionally, a determination of the mode.i's
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general acceptance in the field as #asily understandable

requires further study.

Eindipngs

This final section of the chapter consolidates
relevant information from the analysis and forms the baszis for
conclusions about the model. The findings focus on
implications both internal and external to the application of

the model in this particular scenario.

Internal Implications

Vithin the framework of the scenario, the model
appears to adequately satisfy all but one of the MOE that
characterize the theoretically optimal model.

Analysis of the model in relation to MOE 4
(Quantitative) reveals a weakness in the method of translating
raw data into nominal values in the simplified decision
matrix. The raw data matrix partially rectifies this weakness
by serving as a justification reference for the nominal values
assigned to the decisicon matrix.

Therefore, based on the analysis internal to the
scenaric, the proposed model appears to improve the infantry

battalion's capability to select the best COA.

External Implications
Outside the framework of the scenario, the model
appears to satisfy all but two of the MOE that characterize

the theoretically optimal model.
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Analysis of the model in relation to MOE 5 (Realistic)
reveals a propensity toward idealism rather than realism due
to the nature of several of the assumptions inherent in this
study, and as applied in the scenario. However, tha model
does adhere to the requirement to be adaptable to any
situvation since it relates directly to the METT-T model.

Analysis of the model in relation to MOE 11 (Simple)
reveals a need for further research to determine if the
proposed model is easily understandable among infantry
battalions throughout the U.S. Army.

Therefore, based on the analysis there are external
implications that require additional research in order to
determine if the proposed model will actually improve the

tactical decision making process "outside of the laboratory. "
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CHAPTER S5IX

CONCLUSIONS

This chapter determines the verification of the
proposed evaluation criteria model and serves as a basis for
its improvement. It addresses an evaluation of the model (n
order to determine strengths and weaknesses, and an evaluation
of the thesis research design in order to determine internal
and external validity. Next, it will provide recommendations
that focus on the usefulness of the model. Finally, the

chapter identifies areas for future study.

Model Evaluation

The proposed evaluation criteria model appears %o be
soundly based in both problem solving theory and current U.3.
Army tactical decision making doctrine. WVithin the framework
of this study, it appears to illustrate the basic premise that
the best COA i3 the one whose measured success (wargame
results) best satisfies the desired or defined success
(commander’'s initial intent). Therefore based on the research
scenario, the proposed model credibly improves the infantry
battalion's capability to select the best COA during *he

deliberate tactical estimate.
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The following sections of the chapter identify the
strengths and weaknesses of the proposed model, as they

pertain to the research scenario.

Strengths

The model addresses all of the problems that were
identified in other models during the literature review. [t
is based first and foremost on the commander's initial intent
and the results of the wargame. It adapts to any situation
within the infantry battalion's parameters because {t
incorporataes the METT-T model.

Its component criteria are measurable and observabiaz
via the wargame, and they provide a mechanism for the
identification of advantages and disadvantages during COA
analysis, before COAs are compared to one another. It focuzes
the planning group from the point in time that the commander
issues his initial intent. It excludes the screening <riteria
that are used to develop COAs, and sufficiently differentiates
COAs during the comparison phase. It conforms to current
doctrine and accounts for both subjective and objective
assessments.

Most importantly, it accounts for the <ritical balance
betwaen art and science by providing a logical framework to
organize thought and develop judgment, while supporting the
commander and staff's application of experience, skill and

military judgment.



Veaknesses

During the COA comparison phase of the estimate, the
model provides a technique or method to describe how the
information in the raw data matrix is transformed nominally
into the simplified decision matrix. While the method
provides qne way to preserve some degree of accuracy, it still
risks misinterpretation and inaccurate manipulation of the
nominal values in the decision matrix.

This weakness can be somewhat reduced by maintaining
the raw data matrix as justification in case questions arise
about the rationale for the nominal values assigned to eacn
COA through the translation of raw data from the wargame

results.

Research Design Evaluation

The scientific approach to inquiry provides an
adequate research design for this study, even thoush the
subject of tactical decision making is primarily one of art
and "social®” science. The research design results in an
acceptable degree of confidence for conclusions about the
propcsed model within the given test scenario.

However, this design results in a much less conclusive
answer to the primary research question when applied to other
situations.

The following sections address the internal and
external validity of the proposed model, bazed on the resear:h

design.
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Internal Validity

Internal to the atudy, the research design adequately
controlled the hypothesis variables and tested the thesis
hypothesis. Given the stated scenario, the proposed model
demonstrated an effective method to select the best COA by
adhering closely to the majority of MOE for the theoretically
optimal model.

However, the model's inability to completely szatisfy
two of the MOE demonstrates several implications that reflect

on its external validity.

External Validity

The assessment that the proposed model may not relate
realistically to the tactical decision making rrocess and its
associated uncertainties (MOE 5) stems from a careful
consideration of several thesis assumptions. First, the
assumption that the first two phases of the estimate <mission
analysis and COA development) are correctly conducted is a
valid one in order to isclate analysis of the proposed model
within the design of this study. However, this assumption
cannot be considered valid in all cases outside of the
research design. Secondly, the assumption that the commander
is willing and able to issue his initial intent to the staff
at the conclusion of mission analysis, in the form and detail
associated with that described in this study, <cannot be
considered valid in all cases cutside of the research desizn.

Finally, the same implication is true for the assumption that
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an experienced staff conducts the wargame skillfully and
honestly, in accordance with the procedure that {3 taught at
CGSC, PCC, and TCDC.

Vhile each of these assumptions is necessary in order
to isolate analysis of the proposed evaluation criteria model
during the COA analysis, comparison, and decision phases of
the tactical estimate, the assumptions result in a degradation
of the model's realistic capability to improve any infantry
battalion's capability to select the best COA during the
deliberate tactical estimate.

The assessment tha: the proposed model only partiall
satisfies the requirement to be simple (MOE 11) stems from
uncertainties regarding whether or not it is easily
understandable among infantry battalions throughout the U.ZS.
Army.

This uncertainty indicates the need to ~onduct further
research, which was beyond the scope, means, or intent of this
study's research design. .

All of the factors listed above point to possible
limitations regarding the proposed model‘'s applicability to
the general population of all infantry battalion's within the

U.S. Army.

RBecammendations
This section of the chapter addresses final
modification of the aodel and i4¢s usefulness. It concludes

with recommended areas tfor future study.
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Finalized Model and Use

The proposed evaluation criteria model actually
incorporates five steps of model <onstruction. Step one is
the transformation of the commander's initial intent
(successful endstate) into the basic model categories of
enemy, force, terrain and time. Step two 135 the selection of
appropriate component criteria within each basic model
category, the determination of the dimension of measure and
identification of advantage / disadvantage for each component
criterion, and the weighting of each component criterion and
the overall category criteria to reflect the commander's wvalue
Judgment. Step three occus during COA analysis, when the
COA's wargame results are displayed as a measure of probable
success relative to each component criterion. Step four is
the inittal part of COA comparison, when the raw data matrix
displays the information from each separate COA analysis in
comparison form. Step five is the simplified decision matrix,
which transforms the information from the raw data matrix into
nominal values that indicate the COA with the highest relative
probability of success.

As indicated earlier in this chapter, it is critical
that the raw data matrix from step four accompany the
simplified decision matrix in step five in order to account
for inherent weaknesses in the transformation b2tween the two
matrices.

Based on the model's apparent limitations regarding

its external validity, it is primarily useful as a teaching
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instrument for the conduct of the infantry battalion's
deliberate tactical estimate during a deliberate attack. It
provides a method to address problems that have bteen
identified in units at the CTCs, and correct the lack of
clearly defined guidance in current decision making doctrines.
By teaching, underatanding, and internalizing the model, the
infantry battalion commander and staff can more effactively
apply the tactical estimate process under the realistic

conditions of time and experience constraints.

Recommendations for Future Study

The recommandations for future study about this topic
center around the research limitations and delimitations
addressed in chapter one. They also focus on a proposed
direction to lead future research within the same scope of
this study.

At the time that this study began, emerging Airiand
Operations doctrine was not available. The final draft of
this doctrine is now in circulation, and should be analyzed to
determine its influence on the validity of the proposed model.

This study analyzed current U.S. Army decision making
doctrine and related sources in order to arrive at a theory
about the requirements for a "perfect® evaluation criteria
model. Thiz theory is admittedly based on a subjective
interpretation of the literature within the sterile context of

peacetime research. Clausewitz wrote:
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Theory must stay with simple terms and straightforward
observation of the conduct of war; it must avoid spurious
claims and unsaesnly displays of scientific formulae and
historical compendia; and it must stick to the point and
never part company with “those who have to manage things
in battle by the light of their native wit.'
Keeping Clausewitz's point in mind, future research that
focuses on the validity of this study's theoretically optimal
model will provide additional evidence to either support or
refute the hypothesis of this study.

This study imposed several constraints in order to
narrow the scope of the research to a manageable level. These
constraints focused on the level of war, spectrum of conflict,
type of forces, level of organization, type of organization,
type of operations, and time available for decision making.
However, it appears that the proposed model may apply outside
of this narrow scope. For example, level and type of
crganization appear to be two constraints that may be
excessively restrictive. 7This model may be just as etfective
for an armor brigade or a Marine Expeditionary Unit as for an
infantry battalion.

Future research to determine the model's applicability
outside the bounds of any one of these delimitations will
provide valuable insight to a complex topic that will alwavys
bear close scrutiny on the future battlefield.

Finally, in proposing a direction to lead future
research within the same scope of this study, the Tactical

Commander's Development Course (Light)> at Fort Leavenworth

appears to be an excellent vehicle to test the model's
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applicability and acceptance among future infantry battalion
commanders. The study's scenario and resulting evaluation
criteria model can be compared to actual estimate formulation
by students in the course. Additionally, the JANUS computer
simulation system can "play out® the selected COA. This
provides a means to assess the validity of the model, as it
pertains to the raw data from the wargame results.

The model's noted weakness in translating the raw data
matrix {nto nominal values in the simplified decision matrix
perhaps warrants additional research in determining the
“optimal” translation method. This recommendation for future
research would appear to be a suitable task for the U.S&.

Army's Operational Research Systems Analysis (ORSA) community.



APPENDIX

PRESENTATION OF COMPONENT CRITERIA

1. Basic Model Category: Enemy
2. Component Criterion Title: Endstate Combat Power

3. Definition: The probable proportion of enemy initial
combat power (maneuvar, firepower, protection, leaderszhip, or
any combination rating) at endstate based on the application
of established conmbat power planning factors and scund
subjective judgment and experience during the wargama. 1% <an
apply to a particular enemy subordinate unit or to the enemy
force as a whole. Relation of ocutput to input is:

remaining combat power
Endstate Combat Power = -~-------—-cecc—-re-—-- X 100
initial combat power

4. Dimension: Ratio -- cutput is a proportion in terms oOf
initial enemy combat power, such as 50%. It 13 expressed as
an estimation of combat power. (During hasty analysis it can
be expressed in generic degrees, such as high, moderate. o1
low.)

S. Limits:

a. Level of acceptable risk - (determined by commander as
a screening criterion)

b. Advantage / disadvantage threshold - (determined by
commander; disadvantage limit must not violate level of
acceptable risk)

<. Qutput can vary from 0% to the level of acceptable
risk.

6. Raticnale: This is a direct measure of the probable sneav
capabilities degrada*ion as a result of the combat powsr
ratios used during the wargame process. It addresses the

probable effectiveness of a COA.

7. Ralevance: The criterion is used to evaluate %he
probability of total force effectiveness when the primary
mission is oriented on the <eneay or when enemy combat power L=
ef critical importance in detfining succe3sful endstate.
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Basic Model Category: Enemy
2. Component Criterion Title: Endstate Losses

3. Definition: The probable proporticn of 2nemy losses at
endstate based on the application of objective combat power
ratios, established planning factors, and sound subjective
judgment and experience during the wargame proc2ss. L0323
may include separate categories of personnel, vehicles, w2apon
systems, or other. Relation of output to input is:

number of loses in force

Endstate Losses = ----------------c------- X 100
initial number in force

4. Dimension: Ratio -- output is a proportion in terms of
initial force, such as 50% losses. It is expressed as an
estimation of losses. (During hasty analysis it can be
expressed in generic degrees, such as high, moderate, or low.:

5. Limits:

a. Level of acceptable risk - (determined by commaniar as
a 3creening criterion)

b. Advantage / disadvantage threshold - (determined by
commander; disadvantage limit must not violate level of
acceptable risk)

c. Qutput <an vary from the level of acceptable risk to
100%.

6. Rationale: This is a direct measure of the probable <nemv
losses suffered as a result of the warzame process. It
addresses probable effectiveness of a COA.

7. Relevance: The criterion is used to evaluate the
prcobability of total force effectiveness whan the primary
mission is oriented on the enemy or when enemy losses are of
critical importance in defining successful endstate.
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1. Basic Model Category: Enemy
2. Component Criterion Title: Degree of Neutralization

3. Definition: The probable degree of enemv neutralication
at endstate or during specific portions (time and location) of
the operation based on the applicaiton of established plannirns
tactors (combat power ratios, range of engagements, typzs oOf
weapons and ammuniticn, expected volume of fire, etcetera’ and
sound subjective judgazent and experience during the warzame
process. Relation of output to input is:

# (destroyed + defeated + suppressed>
Degree of Neutralization = ----~---=-c-cc-crccomonoroooramaana-
total # in enemy force

Ncte: Numerator can alsoc include other effects such as
blocked, denied, jammed, etcetera, but must be defined az "not
operating” for a specific period of time. Numerator

categories must be exclusive -- one may not be counted in
another.
4. Dimension: Ratioc -- a pure number expressing a rac

=]
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between two counts of force sice. May be expressed in ¢
of a fraction, proporticn, or percentage of force size or
faorce capability. It is expressed as an estimate of
neutralization. (During hasty analysis it can also be
expressed in generic degrees, such as high, moderate, or low.’

S. Limits:
a. Level of acceptable risk - (determined by <Tommandar a3
a screening criterion)

b. Advantage / disadvantage threshoid - t(determined by
commander; disadvantage limit must not violate level or
acceptadble risko

<. Qutput can vary from the level of acceptable rizk to
unity.

9. Ratlonale: This i3 a measure of the probadble enenmy
capabilities degradaticn that takes account of more than just
killed, wounded. and destroyed (equipment} at a given %tine.

I i3 used to assess both lecthal and non-iethal emplcyment o:
riendl vy assets.

H.

ot Relevance: The criterion is used to evalua%te the
probability of total force effectiveness whether the mission
i3 oriented on enemy, force, terrain, or time.
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1. Basic Model Category: Enemy
2. Component Criterion Title: Level of Effectiveness

3. Definition: The probable unit proportion of enemy initial
force that survives at the time of measure (and possibly at a
particular iocation), tased cn the application of established
planning factors and sound subjective judgment and experienca
during the wargame process. Relation of output to input {=:

remaining number in force

Level of Effectiveness = ----------——-—-------—--c-o-co-—-o-
standard size of selected force level

Normally, the selaected force level is a subordinate unit level
of the total enemy force. For example, if a friendly
battalion is attacking an enemy reinforced company, the
selected force level may be an enemy squad. A3 a resul+%, the
level of effectiveness is a determination of the probable
number of enemy squad size units remainingz at the time of
measure. To carry the example further, tour sguad =zize units
remaining within a particular location <an combine to form an
enenmy platoon, which exceeds the selected force level. 1Iif the
four remaining squads are “scattered,” then the level ot
effectiveness does not exceed the squad.

4. Dimension: Nominal values -- cutput i3 an estimation ot
the number and size of the enemy force at the time of measure
and throughout the area of operation.

9. Limits:

a. Level of acceptable risk: <(determined by the
conmander as a screening criterion; it is expressed as the
maximum enemy unit level he considers incapable of erffectively
interfering with a particular mission or aspect of the
mission’

b. Advantage / disadvantage threshold - (determined bv
~he commander; disadvantage limit must not violate level of
acceptable risk)

¢. Output can vary from zero to the level of acceptabi=
risk.

4. Rationale: This i3 a measure of probable enemy
capabiilties degradation based on the wargame results. It
provides an assessment of the enemy's remaining capability =a
operate at a level that can effectively interfere with
friendly operations.

7. Relevance: The criterion {35 used to evaluate the
provability of remaining =neny tforce effectiveness whather tin-
primary nission is oriented on enemy, force, terraina, or time.
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1. Basic Model Category: Eneny

2. Component Criterion Title: Effect of Rzacticn /
Reinforcement

3. Definition: The probable ability of the enenmy force to
react with internal reserves or reinforce the main fors2 with
external reserves based on positioning, detection, decision,
movenent, firepower, and communications aspects of bo%th the
iriendly and enemy forces during the wargame process.
Relation of output to input i3 not in formula form, but i3
expressed by the action, reaction, counteraction process o
the wargane.

4. Dimension: Degree -- output is expressed as an =stimation
of degree that the enemy can influence the action with
internal and external reserves, such as high, moderate, or
low.

a. Level of acceptable risk - (determined by thae
commander as a screening c<riterion

b. Advantage / disadvantage threshold - (determinsd bdv
the commander; disadvantage limit must not violate level of
acceptable risk)

<. Output can vary from no ability to react / rainior:=2
to the level of acceptable risk.

%. Raticnale: This i3 a neasure of probabie enemy
capabilities degradation as a result of the action, reactuion,
counteraction process of the wargame. [t addresses probable
eneny flexibllity versus friendly pre=mption cr counter-
measures.

7. Relevance: The criterion is used to evaluate <%he
probability cf total force effectiveness whether the primary
mission i{s oriented on enemy, force, terrain, or time.



1. EBasic Model Category: Enemy
2. Component Criterion Title: Positional Disadvantaze

3. Detinition: The probable degree to which an enemy force
is vulnerable to friendly operations based on positional
orientation, maneuver, detection / surprise, and decisiva
point(s). It is based on the application of friendly
strengths against enemy vulnerabilities during the warzame.
The relation of output to {nput {3 not in formula form, but i=s
expressed by the action, reaction, counteraction process of
the wargame.

4. Dimension: Degree -~ output is expressed as an estimation
of the degree to which an enemy force is vulnerable to
friendly operations, such as high, moderate, or low.

S. Limits:

a. Level of acceptable risk - (determined by the
commander as a screening criterion)

b. Advantage / disadvantage threshold - (determined bv
the commander;: disadvantage limit must not exceed level of
acceptable risk>

c. OQutput can vary from the level of acceptable risk to
the highest defined level of positional disadvantage.

9. Rationale: This 13 a measure of probable enemy
vulnerability based on the action, reaction, couaterac%ion
process of the wargame.

7. Relevance: The criterion is used to evaluate the
probability of friendly force effectiveness when the primary
mission is oriented on the enemy, or when positional
disadvantage i3 of critical importance in defining successful
endstata.

>
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l. PBasic Model Category: Force
2. <Component Criterion Title: Endstate Combat Power

3. Definition: The probable proportion of initial triendly
combat power (maneuver, firepowar, protection, leadership, cr
any <combination rating’)> at endstate based on the application
of established combat power planning factors and sound
subjective judzment and experience during the wargame prcces:s.
It can apply to a particular friendly subordinate unit or to
the force as a whole. Relation of output to input is:

remaining combat power

Endstate Combat Power = --~-=----c-eccoc—cccnca- X 100
initial combat power

4. Dimension: Ratio -- output is a proportion in terms of
initial friendly force combat power, such as 90%. It is
expressed as an estimation of combat power. (During hastv
analysis it can be expressed in generic degrees, such as hirh,
moderate, or low.)

S. Limits:

a. Level of acceptable risk - (determined by commandar as
a 3creening criterion>

b. Advantage / disadvantage threshold - «determined by
ccmmander; disadvantage limit must not violate level otf
aczeptable risk)

<. Output can vary from the level of aceptaple risk -c
100%.

6. Rationale: This is a direct measure of the probabie
friendly fcrce capabilities degradation as a result of tae
combat power ratios used during the wargame process. [+
addresses the probable eiffectiveness, survivability, and
flexibility of a COA.

7. Relevanc2: 7The criterion i3 used to evaluate the
probablility of total force etffectivena2ss when the primary
misszion {s oriented on the enemy, or when friendly combat
power {5 0of critical importance in defining successiul
endstate.

[
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1. Basic Model Category: Force

2. ~Component Criterion Title: Endstate Losses

3. Definition: The probable proportion of friendly losses at
endstate based on the application of objective combat power
ratios, established planning factors, and sound subjective
judzment and experience during the wargame process. Lozses
may include separate categories otf personnel, vehicles, weapon
systems, or other. Relation of output to input is:

nunmber of losses in forcge
Endstate Losses = ---=-------em-omoroncomooa— X 100
initial number in force

4. Dimension: Ratio -- output is a proportion in terms ot
initial force, such as 207% losses. It is expressed as an
estimation of losses. (During hasty analysis it can be
expressed in generic degrees, such as high, moderate, or low.»

5. Limits:

a. Level of acceptable risk - (determined by commander az
a screening criterion)

b. Advantage / disadvantage threshold - ¢(determined by
commander; disadvantage limit must not violate level of
acceptable risk)

c. Qutput can vary from 0% to level of acceptabie rizk.

6. Rationale: This is a direct measure of the probable
friendly force losses suffered as a result of the wargame
process. It addresses the “cost effectiveness" aspect of a
COA. )

7. Relevance: The criterion is used to evaluate the
prcbability of cost to a unit when the primary mission is
oriented on the enemy, or when friendly losses are of critical
importance in defining successful endstate.
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1. Basic Model Category: Force
2. Component Criterion Title: Required Resource: Remaining

3. Detintition: The probable amount of vital friendly force
re3ources remaining at endstate based on the application of
objective planning factors (ammunition expenditure ratas. fuael
/ battery / subsistence consumption rates, ert.cetera’ and sound
subjective judgment and experience during the wargame proc2ss.
Relation of output to input is:

initial resource
Required Resources Remaining = resource = amount (3?
amount (s) consumed

4. Dimension: Nominal value(s) -- a stated amount of a vital
resource or a combination of vital resources. It is expressed
an an estimate. (During hasty analysis it can be expressad in
generic degrees, such as sufficient, questionable, or
insufficient.)

5. Limits:

a. Level of acceptable risk - (determined by commander as
a screening criterion)

b. Advantage / disadvantage threshold - «determined by
commander; disadvantage limit must not violate level of
acceptable risk)

c. Qutput can vary from level of acceptable rizk to
initial resource amouat(s).

6. Rationale: This measure addresses the probability of both
the cost to a unit and the capability of the unit tmmediately
following the operation (flexibility for future operations).

7. Relevance: TLe criterion is used to evaluate the
probability of certain aspects of total force capability
whether the primary mission is oriented on enemy. force.
terrain, or time.



1. Basic Model Category: Force

2. Conmponent Criterion Title: Additional Missions Cavable

2. Definition: The probable degree that the friendly force
is capable of psrforming possible contingencies or follow-on
missions btased on the status of the force during and after ths
primary mission. [t i3 based on the action, reaction.
counteraction process of the wargame, and relies heavilv on
sound subjective judgment and experience. Relation of output
to input is not in formula form, but s expressed by degr2e
values.

4. Dimension: Degree -- output is expressed as an estimation
of the degree that a friendly force is capable of reacting to
possible contingencies or the degree that it is capable of
performing a branch or sequel to the primary mission. It can
be expressed as follows: Fully capable, marginally capable,
or incapable without external assistancae.

S. Limits:

a. Level of acceptable risk - (determined by commander as
a screening criterion)

b. Advantage / disadvantage threshold - (determined by
commander; disadvantage limit must not violate level of
acceptable risk)

c. Qutput can vary from ievel of acceptavle risk to fuliv
capable.

6. Rationale: This is a measure that addresses the
probability of friendly force flexibility. Effective
ass-ssment requires a detailed consideration of possiile
contingancies, branches, and sequels to the primary mission.

7. Relevance: The criterion is used to evaluate the
probability of total force flexibiiity whether the primary
mission is oriented on anemy, force. terrain, or time.
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Basic Modal Category: Force’
2. Component Criterion Title: Probability of Compromise

3. Definition: The probable proportion of detection of the
friendly force (that might result in a compromise of the
primary mission) to detection opportunities of the enenv
force. It is based on the action, reaction, counteraction
process of the wargame, and takes account of terrain, weacher,
light, and both human and mechanical sensory means and
capabilities. Relation of output to input is:

number of detestions

Probablity of Compromise = --==—--—--------cocceo——-oo-
number of detection opportunities

4. Dimension: Ratio -- the probable ratio of detections to
opportunities. (During hasty analysis, it can be expressed in
generic degrees, such as high, moderate, or low. Analysis on
this level will likely focus on force size, tempo, terrain,
and weather / light data in addition to the enemy‘'s d=2tection
capability.>

S. Linmits:

a. Level of acceptable risk - (determined by commander as
a screening criterion)

b. Advantage / disadvantage threshold - (determined by
commander; disadvantage limit must not viclate level of
acceptable risk)

¢. Qutput can vary from zaro to level of acceptable ri:k.

6. Rationale: This is a measure of probable friendly force
capability to surprise the enemy force by eluding detection
that will likely result in a compromise of the primary
mission.

7. Relevance: The criterion is used to evaluate the
probability of force effectiveness whether the primary mission
is oriented on enemy, force, terrain, or time.

157



1. Basic Model Category: Force
2. Component Criterton Title: Level of Effectiveness

3. Definition: The probable unit proportion of friendly
initial force that survives at the time of measure (and
possibly at a particular location), based on the application
of established planning factors and sound subjective judzment
and experience during the wargame pro<93s. Relation of output
to input is:

remaining number in force

Level of Effectiveness = -—-—----------—---——c-c-o—coococcoooo-
standard size of selected force level

Normally, the selected force level is a subordinate unit level
of the total friendly force.

4. Dimension: Nominal value -- output is an estimation of
the number and size cf the friendly force at the time of
measure and throughout the area of operations.

S. Limits:

a. Level of acceptable risk - (determined by the
coamander as a screening criterion; it is expressad as the
ninimum friendly unit level he considers capable of
effectively performing a contingency, branch, sequel., or
possible follow-on mission)

b. Advantage / disadvantage threshold - (determinad dv
commander; disadvantage limit must not violate level of
acceptable risk)

¢. QOutput can vary from level cf acceptable risk to fuil
current level of effectiveness.

6. Rationale: This i{s a measure of the probable friendiy
force capabilities degradation based on the wargame process.
It provides an assessment o0f the friendly force's remaining
capability to operate at a level that can effactively
accomplish contingencies, branches, sequels, or posiible
follow-on missions.

7. Ralevance: The criterion i3 used to evaluate the
crobability of remaining friendly force 2ffectiven2ss whather
the primary mission i{s oriented on eneay, force, terrain, or

time.
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1. Basic Model Category: Force
2. Conmponent Criterion Title: Fositional Advantage

3. Definition: The probable degree to which a friendly ZIorce
achisves a decisive advantage over an enemy force basad on
positional orientaticn, maneuver, surprise, and deciziva
poiat¢(s). It is based on tne application of friendlvy
strengths against snemy vulnarabilities during the wargamne
process. The relation of outpu® to input is not in formula
form, but is expressed by the action, reaction, counteraction
process of the wargame.

4. Dimension: Degree -- ocutput is expressed as an estimation
of the degree to which a friendly force achieves a positional
advantage over an enemy force, such as high, moderate, or low.

5. Limits:

a. Level of acceptable risk - (determined by commandar as
a screening criterion; example would be "I will not accept a
frontal assault on the enemy position">

b. Advantage / disadvantage threshold - (determined bv
commander; disadvantage limit must not violate level of
acceptable risk -- example would be "I consider it an
advantage to envelop the enemy position along a covered and
concealed route, but a disadvantage to attack his flank over
open terrain®)

¢. OQutput can vary from lavel of acceptable risx tc <a=
highest defined degree of positional advantage.

6. Ratiocnale: This i3 a measure of probable friandly for:e
capability to achieve surprise or to concentrate overwhelninz
force against an snemy vulnerability based on the action,
reaction. counteraction process of the wargane.

7. Relevance: The criterion is used to evaluate the

probability of friendly force effectiveness whather the
primary mission is orientad on 2nemy, foree, terrain, or tine.
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1. Basic Model Category: Terrain
2. Component Critaerion Title: Area Acquired

3. Definition: The probable amount of area taken by a
friendly force as a result of the application of established
planning factors (time-distance rates, etcetera) and 3cund
subjective judgment and experience during *he wargame pro.zss.
Input data are the amount of area taken in square meters,
square kilometers, or other area measuremant, and the lengzth
of time regquired. Relation of output to input is:

Area Acquired = (area held at end time) - (area held at start
time)

4. Dimension: Interval -- amount of area in terms of some
suitable unit of measure.

5. Limits:

a. Level of acceptable risk - (determined bv commander as
a screening c<riterion)

b. Advantage / disadvantage threshold - (determined by
commander; disadvantage limit must not violate level of
acceptable risk)

¢. Output can vary from level of acceptable risk to any
value up to the total amount of area assigned as the objective
or requirement.

{11]

6. Rationale: This 13 a measurement that directly addiressa
the probable effectiveness of a COA 1if the miszsion is to %ake
terrain. Otherwise, it may still be a useful supplementary
measura.

7. Relevance: The criterion can be used to evaluate a COA
when the primary mission is to take terrain.
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1. EBasic Model Category: Terrain
2. Componant Criterion Title: Coverage of Target Arsa

3. Definition: The probable percentage of a given area which
is under influence of the friendly force (weapon or
surveillance systems, or manned positions) during a 2sritical
portion of the operation or at endstate. It is based on the
aprlication of established planning factors (equipment and
weapon system ranges, etcatera) and sound subjective judgment
and exparience during the wargame process. Relation of cutput
to input is:

area coverage

Coverage of Target Area = ----=---c--c---- X 100
area assigned

4. Dimension: Ratio -- a percentage of area in an
appropriate unit of measure of area, such as 80% of the
engagement area assigned. (During hasty analysis it <an be
expressed in generic degrees, such as high, moderate, or low.»

S. Linmits:

a. Level of acceptable risk - (determined by commander as
a screening criterion)

b. Advantage / disadvantage threshold - (determined by
commander; disadvantage limit must not violate level of
acceptable risk)

¢. Output can vary from level of acceptable risk <o 130%
inclusive. Resolutior of the measure depends on refinemen® ol
the unit of measure.

6. Rationale: This is a measurement of the probable
effectiveness of a COA's dagree of influence on the terrain.

7. Relevance: The criterion is used t0o evaluate the
probability of total force effaectiveness when the primary
missicn (s oriented on the control of terrain.
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1. PBasic Model Category: Terrain
2. Component Criterion Title: Degree of Area Control

3. Definition: The probable degree of friendly force control
over the assigned area of operation. It can include control
of avenues of approach into or out of the assigned area ot
operation. An integral part of this <riterion i3 the 3ize oI
force required to establish and maintain control over the
area. It is based on the appiication of established planning
factors and sound subjective judgment and experience during
the wargame process. Relation of output to input i3 not in
formula form, but is expressed by the action, reaction,
counteraction process of the wargame.

4. Dimension: Degree -- output is expressed as an estimation
of the degree that the force can control the area of operation
and the force size required for such control.

5. Limits:

a. Level of acceptable risk - (determined by commandzr as
a screening criterion)

b. Advantage / disadvantage threshold - (determined by
commander; disadvantage limit must not violate level of
acceptable risk)

c. QOutput can vary from level of acceptable risk tc the
highest defined degree of area control.

6. Rationale: This is a measurement of the probable degree
that friendly forces <ontrol an assigned area of opera+ion.

7. Relevance: The critericn is used to evaluate the
probability of force effectiveness when the primary missicn (s
oriented on terrain or when a critical aspect of the miszion
is control of terrain.
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1. Basic Model Category: Terrain

2. Conmponant Criterion Title: Posture for Follow-on
Operations

3. Definition: The probable location and orientation ol
friendly forces at endstate based on the action, r=actien,
sounteraction process of the wargame. Relation of output *cC
input is expressed as a location and/or an orientation.

4. Dimension: Position / direction -- location and/or
orientation.
5. ULimits:

a. Level of acceptable risk - (determined by commander as
a screening criterion)

b. Advantage / disadvantage threshold - (determined by
commander; disadvantage must not violate level of acceptablie
risk)

c. Output can vary from level of acceptable risk to the
best possible location and orientation for the force at
endstate.

#. Rationale: This is a measure of the probable friendlv
force capability to effectively conduct possible follow-on
operations.

7. Relevance: The criterion is used %o evaluate %the

probadbility of force effectiveness whether the primary miszion
is oriented on enenmy, force, terrain, or time.

167



1. PRasic Model Category: Terrain
2. Conmponent Criterion Title: Degree of Collateral Damaze

3. Definition: The probable degree o collateral damaze to
designated civilian personnel, structures, or property based
on the action, reaction, counteraction praocess of the warzame.
It takes account of friendly control measures and weapon's?
effacts.

4. Dimension: Degree -- output i3 expressed as an estimation
of degree that both friendly and enemy operations will <ause
non-military collateral damage, such as high, modaerate,
minimum, oOr none.

5. Linmits:

a. Level of acceptable risk - (determined by commander as
a screening criterion; may be dictated by higher headguarters)

b. Advantage / disadvantage threshold - (determined by
commander; disadvantage limit must not violate level of
acceptable risk)

c. Output can vary from none to the level of acceptable
risk.

6. Rationale: This is a measure of the probable cost
associated with a COA based on the ac*ion, reaction,
counteraction process of the wargame.

7. Relevance: The criterion is used to evaluate the
probability of total force effectiveness whether the primarv
mission is oriented on enemy, force, terrain, or time.



1. Easic Model Category: Time
2. Conponent Criterion Title: Time to Complete Mission

3. Definition: The probable elapsed time from start to =ud
of an assigned mission based on the applica%tion of established
rlanning factors (time-distance, etcetera’ and scund
subjective judgment and e:iperience during the wargame proc2::
Input data are the initiation and completion times, and cutctut
i3 the subtracted difference:

Tirme to Complete Mission = (end time) - f(start time)

4. Dimension: I[nterval -- output i3 an estimation of an
ealapsed time in any appropriate nmeasure of time.

5. Limits:

a. Level of acceptable risk - (determined by the
commander as a screaeening criterion; it is usually a "no later
ttan" or specified time in the higher commander's OPORD, but
it can be a different time as long as there i3 no violation of
the mission or higher commander‘'s intent)

b. Advantage / disadvantage threshold - (determined bv
commander; disadvantage limit must not violate level ol
acceptable risk)

<. Output can vary from any positive expressicn of timxe
to the level of acceptable risk.

5. Rationale: This i3 a measure of the 2robapility of the
timeliness of the COA based on the action, reaction,
counteraction process of the wargame.

7. Relevance: The criterion is used to evaluate the
probabiiity of force effectiveness when the primary nission {3
criented on time, or timeliness is of critical i{mportan:ce in
defining successful endstata.
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1. Basic Model Category: Time

Z. Component Criterion Title: Exposure Time to Enenmy
Acquisition

3. Definition: The probable total elapsed time a friend.y
force {3 exposad to enemy acquisition based on the appiizaticon
of established planning tactors (time-distance, 2atietera,
enemy acquisition capabilities, and sound subjective judzmen<
and experience during the wargame process. Input data ar=
start time of exposure and end time. Relation of output to
input i3 the difference in the two ifnput times:

Exposure Time to Enemy Acquisition = (end of exposure
timepoint) - (start of exposure timepoint>

4. Dimension: I[nterval -- an estimation of elapsed time in
any appropriate measure of time.

5. Limits:

a. Level of acceptable risk - (determined by commands=r as
a 3creening criterion)

b. Advantage / disadvantage threshold - (determined by
commander; disadvantage limit must not violate level of
acceptable risk>

c. Output <can vary from zero to level of acceptable risk.
5. Rationale: This is a measure of the probabie extent ol

te
friendiy force vulnerability. It is reiated to the for:is
abiiity to achieve surprise.

[T

7. Relevance: The criterion is used to evaiuate the
probability of force vulnerability whether the primary mission
i3 oriented on enemy, force, terrain, or time.



1. Basic Model Category: Tinme
2. <Component Criterion Title: Time Support Available

3. Definition: The probable portion of the total time
obsaerved during which the type of support examined is
available on call. Types of support include resupply,
nedical, fire support, air detrfense, communication, enzineer,
etcetera. [t is based on supporting unit capabilities, the
action, reaction, counteraction process of the wargame, and
sound subjective judgment and experience. Input data are the
total elapsed time observed (T) and the sum of the elapsed
times of nonavailability for any particular type otf support
(Z tv ... tn) where n is the number of periods of
nanavailability. Relation of output to input is:

Time Support Available = T - (€ ¢t ... t.)

4. Dimension: Interval -- output is expressed as an
estimation of the time that the specified support is
available. (During hasty analysis it can be expressed in
generic degrees, such as high, moderate, minimal, or not
available.)

S. Limits:

a. Level of acceptable risk - (determined by commander as
a screening criterion)

b. Advantage / disadvantage threshcld - (determined by
commander; disadvantage i1imit must not viclate level or
acceptable risk)

c. Output can vary from the level of acceptable risk to
total elapsed time observed.

6. Rationale: This is a measure of the probable force
capability based on critical support aspects of the COA. It
also can identify specific vulnerabilities in a COA.

7. Relevance: The criterion is used to evaluate the

probability of total force capability whether the primary
mission is oriented on enemy, force, terrain, or %time.
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1. Basic Model Category: Time
2. Component Criterioun Title: Recuperation Time

3. Definition: The probable elapsed time that a friendly
force requires to consolidate, reorganize, resupply (man, arm,
move, fuel, fix) and otherwise recover from the primary
mission added to the designated time of mission completion.

It {s based on both force and support unit capabilities.

Input is mission completion time and recovery time. Relation
of output to input is:

Recuperation Time = (mission completion time point) +
(recovary time period)

4. Dimension: Designated time point -- output is expressed
as an estimation of the time point that a unit will be ready
to effectively conduct a follow-on mission.

S. Limits:

a. Level of acceptable risk - (determined by command2ar as
a screening criterion)

b. Advantage / disadvantage threshold - (determined by
commander; disadvantage limit must not violate level of
acceptable risk’

c. Output can be any time point, but cannot excez2d tha
lavel of acceptable risk.

6. Rationale: This i3 a measure of the protable for:e
capability to effectively <onduct follow-on operations. 1=
addresses force flexibility and timeliness as they reliate tc
sustainabllity aspects of the COA.

7. Relevance: The criterion is used to evaluate the
probability of total force effectiveness whether the crimarv
mission is oriented on enemy, force, tarrain, or time.

[
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1. Basic Model Category: Time
2. Component Criterion Title: Critical Task Timing

3. Plefinition: The probable elapsed time it takes a friendly
{orce to conduct designated critical tasks during an
operation. It is based on the application of established
planning factors and sound subjective judgment and experien:e
during the wargams process. Critical tasks can include:

mové :nt, establishing positions, breaching operations,
actions on the objective, reconnaissance, etceteara. The tasks
may be prior to, during, or after the execution of the primary
mission. Reolation of output to input is:

Critical Task Timing = (task end time) - (task start time)

4. Dimension: Interval -- output is an estimation of the
elapsed time it takes to accomplish the critical task.

S. Limits:

a. Level of acceptadble risk - (determined by commander as
a screening criterion)

b. Advantage / disadvantage threshold - (determined by
commander; disadvantage limit must not violate level of
acceptable risk)

¢. Output can be any amount of tine as long as 1t doses
not exceed the level of acceptabdle risk.

6. Rationale: This i3 a measure of the probable timeliness
0f critical aspects 0f the mission, rather than simply <he
mission conmpletion time.

7. Relevance: The criterion is used to evaluate the
probability of certain aspects of force effectiveness whether
the primary mission is oriented on enemy, force, terrain, or
time.
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