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Summary

FORCED CHANGES OF COMBAT POSTURE

Objecti.e
The objective of the study was to gain increased knowledge of the fac-
tors associated with forced changes in combat posture, in order to develop a
model of forced posture changes, and thus improve representations of transi-

tions from one posture to another in Army combat simulations and wargames.

Methodology
The study was carried out in three tasks:

e collection of information from historical combat records, struc-
tured discussions with combat veterans, and a survey of the related litera-
ture;

e compilation and analysis of factors assoclated with forced posture
changes; and

o development of a forced posture change model for use, with appro-
priate parameter values, at the divisional and regimental levels.

Principles guiding the model development may be summarized:

e The model 1s descriptive, not causal; its factors represent con-
ditions under which units change posture, not reasons for such changes.

e The choice of model factors was constrained by the requirement that
all numerical parameters be derivable from historical data and all model

factors be available in combat simulations and wargames.

® A high value was placed on simplicity.
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e A primary goal of this first development was to capture first-order
effects; later developments can add detaills.

® Methodology and structure were placed above specific results It
was considered more important to produce non-subjective, easily followed
rules for deriving model parameter values from historical data than to pro—

duce a set of parameters giving the lowest error rate.

Results

Historical Data Base. The data base of military engagements started
with the existing Land Warfare Data Base (LWDB). From that compilation came
59 engagements, all involving US forces, that were fought after 1940 and
exhibited clear-cut forced posture changes. A central accomplishment was the
formulation of a procedure for identifying the posture change for each
engagement, information that was not in the LWDB.

To the LWDB cases were added 24 engagements, also all involving US
forces and exhibiting forced posture changes, that were newly researched from
offical records for this study. The product was an 83-engagement Bre joints
Data Base used for the wmodel development,

Focused Discussion Groups of Veterams. Discussions were held with 36
vererans of combat engagements in which forced posture changes were believed
to have taken place, and their views on the factors that were crucial in de-
termining these events were sought, recorded, and analyzed. From these dis-
cussions came a list of 30 factors considered by group members to have been
crucial.

Literature Search. A survey of the literature revealed very little work
directed specifically to the question of posture changes. Tho most relevant
were ftound tc be works by Dorothy K. Clark, Richard C. Adkins, Robert McQuie,

and Trevor N. Dupuy.
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Clark's study, the earliest and probably most detailed, ylelded a long
. .‘ list of factors Clark believed were related to loss of cowmbat effectiveness.
Adkins's thes!s o; modeling battlefield decision-making provided additional
factors. McQuic addressed the questicn of posture change directly in a study
of the causes of defeat in some 60 World War II batcles, and provided, for
the first time, a ranking of the causes oi posture changes by the frequency
of their occurrence in battle. Dupuy set forth specific conditionc under
j which he believed attackers and defenders would change posture.
Compilation and Analysis of the Posture Change Factors. Lists of pos-
ture change factors were compiled from all sources and sorted into categor-
0 les. With duplicates removed, there were 39 individual factors. Each one
was assessed for its suitability as & component of the Breakpoint Moael on
the basis of its evaluation in the literature, opinions of the discussion
. [4 groups, limited statistical testing with historical data, the requirements of
the model, and the availability of historical data for parameter estimation.
Development and Testing of the Breakpoint Model. Factors remaining
j 3 after the individual assessments fell into three general categories:
e Tactical situation,
® Relative combat power, and

i o Combat losses.

Specific factors representing each general category make up the Break-

point Model. 1Its structure consiste of a set of if-then statements, which
\ represent checks of combat force factors against numerical wvalues derived )
from a set of historical combat engagements.

The general form of these statements is:
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If Factor X is less than, or equal to, xl, then there is an
attacker posture change.
If Factor X is greater than, or equal to, x2, then there is a
| defender posture change.
Factor X is one of the specific factors in the Breakpoint Model, and %1 and
x2 are values of the corresponding model parameters,

Quantifiable factors chosen to represent the three general areas listed
above are:

e Distance advanced by the attacker/width of Front

e DPersonnel ratio (attacker/defender) (Event version)

® Change in personnel ratio (attacker/d fender) (Time-step version)

o Aitacker and defender casualties (% initial personnel)

e Casualty ratio (attacker/defender) (Event version culy)

Two versions of the model were developed. Ore fits more naturally
within a time-step ground combat model; the other is better suited to an

event-sequence moael.

Parameters for both versions vere derived for engagements at the regi-
mental and divisional levels. Procedures for obtaining the numevical para-
meter values from the historical data are fully described ir the study
report,

Applied to the cases in the Breakpoints Data Base, the model had the

following rates of successful posture charge prediction.

Model Version
Engagement
Level Event Time-Step
Regimental 86% 95% .
————————————————————————————————— ‘

Divisional 77% 74%




o

The overall success rate 1s approximately 80Z, a success rate that the study
team judges acceptable.

The report councludes with a discussion of those historical engagements
in which the postur» :linges were incbrrectly identified by one, or both, of
the model versioneg.

In general, categories of cases which would be decided erroneously by a
breakpoint model include

(1) Engagements in which the posture charge is caused by factors exo-
genous to the engaged units;

(2) Engagements involving such rare circumstances that no model could
hope to call them correctly, nor would it be desirable that it do so;

(3) Engagements decided by factors not currently treated by the model
but that could reasonably be added to it,

Engagements in ~category (1) have been consciously excluded from the
Breakpoints Data Base. Whether an engagement in which the side changing
posture 1s erroneously identified by the Breakpoint Model belongs in category
(2) or (3) is a question of judgment. For 2ach of these cases, an analysis
of thr historical factors leading to the actual posture change is provided in

Appendix F.

Conclusions
A Breakpolnt Model using factors for which numerical values are normally
available in a computerized combat simulation has been develoved. Although

attacker and defender casualties, variables often used in determining a

breakpoiut in simulations, are necessary to the Breakpoint Model, they are



only two of the several required. The other factors are .~idth of front,
distance advanced, and numbers of attacker and defender personnel.

There are two versions of the Breakpoint Model -- or.e for use in time-
step simulations and one for event-sequence gimulations. Parameters have
been derived from historical data for each model version for use at the regi-
mental and at the divisional levels.

The model successfully predicts forced posture changes in 74-957 of the
engagements in the sets from which the parameters weve derived. The mnext
step should be testing on a new set of combat engagements -- for example,
engagements from the Middle East conflicts,

In addition to the model, which was the primary goal of the project, the
information collection tasks have yielded products which themselves may be
useful to the military analysis community. Twenty-four new engagemeuts have
been added to the combat data base and are available for the prnjects -- for
example, the CAA benchmark work. In addition, the veterans' discussiuns are
a potential source of much detailed information about combat activities.

With the preparation of this report, the project tasks have been com-

pleted and the preject goals have been met,
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Final Report

FORCED CHANGES OF COMBAT POSTURE

A DMSi Report

I. Introduction

Study Objective

The objective of the study, as expressed in the statement of work of the
contract, was to determine the causes of and relationships governing forced
changes of tactical posture by military units in combat, for the purpose of
improving the representation of transitions from one tactical posture to

another in Army combat simulations and wargames.

Background of the Problem

Designers of combat simulations and wargames have long been concerned
about the problem of bringing a realistic conclusion to a simulated battle or
engagement. How can the model determine that the combat has reached the
point at whi:h one orf the adversaries would, in real combat, shift to a less
aggressive combat posture; that 1s, stop atts. ing and go on the defensive,
or stop attempting to hold a position and begin a retrograde movement?

It has long been assumed that equipment or personnel losses are the most
useful measure of combat effectiveness degradation, and losses as a percent
of authorized or duty strength have been the most commonly used indicator
that a forced posture change (or "breakpoint”) will occur. Some models have
considered additional factors, such as supplies remalning and force ratios.

However, both factors and parameters have varied widely, and have not been
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based on objective evidence. There has been considerable concern in the
modeling community and the larger defense community that current techniques
do not model forced posture changes with adequate realism. The rejuest for
proposal that led to this study, and the study itself, are efforts to find a
way to model forced posture changes that is more firmly grounded in the real-

ity of combat experience.

Definftions of Terms
For purposes of this study, the following definitions have been estab-
lished:

The combat posture of a military force is the immediate intention of its

commander and troops toward the opposing enemy force, together with the pre-

parations and deployment to carry out that intention. The chlef combat pos-

tures are attack, defend, delay, and withdraw.

A change in combat posture (or posture change) is a shift from one pos-

ture to another, as, for example, from defend to attack or defend to with-

draw. A posture'change can be either voluntary or forced.

A forced posture change (FPC); is a change in combat posture by a mili-

tary unit that is brought abnut, directly or indirectly, by enemy action.
Forced posture changes are characteristically and almost always changes to a

less aggressive posture. The most usual FPCs are from attack to defend and

from defend to withdraw (or retrograde movement). A change from withdraw to

combat ineffectiveness is also possible.

Breakpoint is a term sowetimes used as synonymovs with forced posture
change, ard sometimes used to mean the collapse of a unit into Ineffective-

ness or rout. The latter meaning is probably more common in general usage,




while forced posture change is the more precise term for the subject of this

study. However, for brevity and counvenience, and because this study has been
known informally since its inception as the "Breakpoints™ study, the term
breakpoint 1s sometimes used in this report. When it is used, it is synony-

mous with forced posture change.

The term causes 1s used above in stating the oojective of the study,
because that term was used in the request for pruposal, proposal, and con-
tract. However, it is not, strictly speaking, possible to identify causes of
a phenomenon such as forced posture change, which is determined by wmany
complex and interacting processes, all of which involve human behavior.
Attempts to 1dentify causes in such a case will almost inevitably become
mired down in philosophical and sewmantic discussions. Therefore, although
causal relatioaships have becn explored in the course of the study, no effort
has been made to 1dentify causes definitively as part of the study's conclu-
slons., Rather, the study team has focused on factors with which forced
posture change apﬁears to be associated in actual combat experience, factors

that can serve as indicators for forc=d posture change in a combat model.

Study Approach

On the assumption that actual experience is the best guide to realism in
simulating the dynamics of combat, and in accordance with the study proposal
and contract, the study approach focused on . lstorical experience as a major
source for hypotheses as to the factors with which forced posture change is
assoclated, and used historical data to test hypotheses and to compute para—

meter values for the model formulated as the end product of the study.




The study was carried out in three tasks (exclusive of planning and
report preparation):

e Information collection and analysis;

e hypothesis collectiuvn and examination;

e model design and development,

Eac: task is suumarized below.

Information collection and analysis. The purpose of this task was to
gather information relevant to forced posture change and to analyze 1t for
factors with which FPC appeared to be closely associated. There were three
chief sources for information:

e Historical combat data as found 1in primary archival sources,
other primary sourceg, and scholarly secondary accounts, and organized into
combat data bases. For this study, a Breakpoints Data Base was created, made
up of 83 land-combat engagements i1nvolving US forces in World War II, all
engagements in which forced posture changes occurred. World War 11 engage-—
ments, most of them in Europe or North Africa, were us.ad because this 1s the
most recent conflict for which, at least in the battl:- egsinst the Germans,
reasonably good records exist for both sides and sre available to US re-
searchers.

The Breakpoints Dat« Biwse war created by integrating two collec-

tions of data:
= 59 engagements, druawn from the Data Memory Systems, Inc.
(DMS1), Land War Data Base {LWDB), ¢ collection of previously researched data

on 603 military engagements sinca2 1€90. These engagements formed the core of

the Breakpoints Data Base.
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= 24 newly researched engagements. For thir study, 10 mili-
tary cperations in which FPCs were lLinown to have occurred were :asearched in
primary archival sources. From these operations, 24 discrete engagements
ending in FPCs were identified., Data on these engagements were assembled,
and they were added to the Breakpoints Data Base.

The 83 engagements of this combined data base were sorted 1into
groups of 62 engagements at the division level and 21 engagements at the
regimental level, to enable application of the model at these two different
levels.

e Focused group discussions were held with 36 veterans of opera-
tions researched for the new—combat-data subtask described immediately above.
These veterans contributed their personal observations and judgments as to
the key factors with which forced posture change was associated in the
engagements they experienced. The discussions were analyzed to identify the
frequency with which specific factors were cited, and the significance given
to each factor by the discussion participarts.

@ Review of earlier studies. Previous literature relevant to
forced posture change was reviewed for factors that earlier analysts of this
prchlem had found, or considered, to be important.

Hypothesis Formulation and Testing. A list of 39 key factors associated
with forced posture change was drawn up on the basis of the literature review
and the discussion groups' judgments, and these factors were formulated as
hypotheses. The hypotheses were then tested against the Breakpoints Data
Base to check their compati™ility with historical experience as represented
in the data base. They were also checked for the availability of a quantifi-

able measure of the factor, and against the question, "Is this a factor
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specific to forced posture change, or is it more properly part of a more
inclusive ground combat wmodel?” On these bases the factors for the Break-
point Model were selected.

Model design and development. Using the factors selected, a model was
designed, consisting of a series of parameter checks in the form of "if-then"
statements, and a method for choosing parameters was devised. The €inal
model was developed in two forms, an event-sequence version and a time-step

version.

Study Team

The study team was composed of Dr. Janice Fain, Mr. Richard Anderson,
Mr, Charles Hawkins, Mrs. Gay Hawmcrman, and Col, Trevor N. Dupuy (USA, Ret),

Dr. Fain is a physicist who holds a Ph.U. from the University of Texas,
has done postdoctoral work at the University of Paris (the Sorbonne), holds
an M.A. in political science from Yale University, and has over 30 years'
experience in military operations research with a major irnterest 1n the
simulation of ground combat. She is co-developer of the Tactical Warfare
Simulation Program (Center for Naval Analyses;, and during a year at SHAPE
Technical Centre (The Hague) developed an air-strike simulaticvn used for
misslon planning. Dr. Fain directed this study, carried out the literature
review, and designed and developed the Breakpoin: lModel.

Mr. Hawkins, a West Point rraduate and Virgfnia National Guardeman, has
11 years of Infantry command and operations experience, including combat in
Vietnam and a rotation at the National Training Center. An experienced
computer systems speciallst, he carrvied out the research and analysis of the

engagements frcem vhe Land Warfare Data Base.
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Mr. Anderson, a military historian with a B.A. degree from George Mason
University, carried out the archival researcu and unalysis on the 24 new
engagements that were researched for this study.

Mrs. Hammerman, a historian holding a B.A. degree from the University of
North Carolina and an M.A. from Harvard University, has directed 15 previous
research studies for DMSi and cerried out focused discussions with veterans
for two of these studies, She carried out the focused discussions with
veterans for this study and analyzed the results. She is also coordinating
editor of this repo:xt.

Colonel Dupuy, President of DMSi, author of scores of book-lergth works
on military history and military affairs, and a specialist in the quantita-
tive analysis of combat, participated in weekly meetings of the study team,
providing ongoing review and advice. He is the author of Appendix F.

Lt. Col. James T. Price, USA, Ret., assisted in planning and leading the
focused group discussions. Colonel Price, a Vietnam combat veteran, holds
B.S., M\A,, J.0., and M.M.A.S. (US Army Command and Staff College) degrces.

Consultants. The following were principal consultants for the study:

Dr. David Segal provided advice on the focused group discussions,
reviewed all reports relevant to this topic, and prepared a paper summarizing
literature on the reliablity of long-term memory. Dr, Segal, a Professor of
Sociology at the University of Maryland with a Ph.D. from the University of

Chicago, is =

%

pecialist in the sociology of military service whose publica-

tions in this field include five book-length works and numerous articles. He

has been editor of the journal Armed Forces and Society (1982-1988), and is

Visiting Professor of Soclology at the US Military Acadeny, 1988-1989,
Dr. Abraham Wolf, President of the Philadelphia psychological research

firm ARBOR, Iuc., and a research psychologist with a Ph.D. from the Univer-
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sity of Peunsylvania, is a speclalist in the design of amnalytical tools and
assessment techniques. Dr. Wolf vrovided advice and review on hypothesis
testing.

Dr. Peter Shapiro carried out the major part of the hypothesis testing
and analysis. Dr. Shapiro holds a Ph.D., in social psychology, with secondary
speclalization in statistics and methodology, from the University of
Wisconsin (Madison), and has published work in statistics and methodology

(Psychological Bulletia, 1986).

Col. John R. Brinkerhotff, USA, Ret., made contributions to the develop-
ment of the model. Colonel Brinkerhoff, a military affairs specialist and
model designer, has an MSA degree in operations research from George Wasning-

ton University.

Description of This Report
The remaining portionc of this report discuss the following:
e The three sources of hypotheses:
= the collection and analysis of the historical data on
engagements ending in forced posture changes, including data from both the
DMSi Land Warfare Data Base and the newly researched engagements;
= the planning and carrying out of the focused group discus-—
slions with veterans, and the analvsis of data frvom those discussions;
= the literature szurvey.
@ Hypothesis collection and examination
® Model design and development

e Conclusions




II. Historical Data Base

Purpose

A key aspect of the study was its dependence on historical experience as
a fundamental source, and the purpose of this task was to produce a systemat-
icelly organized data base of combat engagements fror relevant past experi-

ence.

The Breakpoints Data Base

The foundation of the Breakpoints Data Base that was produced for the
study was the Land Warfare Data Base (LWDB), created by DMSi's predecessor
organization iu 1983 for the US Army Concepts Analysis Agency (CAA) (CAA

Study Report CAA-SR-84-6, Analysis of Factors That Have Influenced Outcomes

of Battles and Wars: A Data Base of Battles and Engagements, CAA Contract

No. MDA903-~82-C-0363). Additional research since 1983 has modified and re~
fined the LWDB; some of these revisions have been prepared under contract to
CAA, while others have been carried out and incorporated into the LWDB more
recently. The LWDB in its revised form as of November 1987 was the source
for LWDB data for this study.

Fifty-nine engagements from the LWDB that met the specific study criter-
ia constituted the core of the Breakpoints Data Base. To them were added 24
engagenents rewly researched for this study. Figure II-1 is a list of the 83

engagements forming the Breakpoints Data Base.

Cases from the Land Warfare Data Base
The LWDB .omprises 603 engagements from 1600 to 1973. As was stated in
the study rroposal, the data base for the studvy was to include only engage-
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wents from the beginning of World War II; 216 engagements met this criterion.
0f these, 21 were eliminated because it was determined that they included no
forced posture change. As the study progressed, it became clear that for
reasons of comparability of data, and the special relevance of US experience
to those modeling US combat, only engagements involving US forcezs should be
included in the data base. This eliminated another 136 engagements, leaving
a data bhase of 59 cases since 1941 in which US forces participated and which

included a forced posture change.

Determining the Forced Posture Change

The LWDB includes 96 data fields for each engagement, but, having been
researched well before the inception of the current study, has no field for
forced posture change per se. Thus, in order to identify engagements in
which FPCs took place, and to make the data base suitable for this study, it
was necessary to find a means to determine whether the posture change ending
an engagement was voluntary or forced and, 1f forced, whether it was carrlied
out by the attacker or the defender.

Initial screening to remove the few engagements ending in voluntary
posture changes was based on a case-by-case comparison of initial and final
postures and a study of engagement narratives.

The next task was to determine, for each instance of forced posture
change, whetuer the attacker or defender changed posture. The principal
fields used in making this identification were the attacker and defender
resolution codes. The types of combat resolution shown In the data base are
penetration, repulsion, breakthrough, pursuit, stalemate, withdrawal, with-

drawal with heavv losses, and annihilation.

ITI - 2

O

iw.




Figure I1-2 shows the posture change type for each attacker-defender
resolution palr found in the Breakpoints Data Base. It will be unoted that
two resolution pairs cannot be identified as to attacker or defender posture
change on the basis of combat resolution alone and are indicated by a ques-—
tion mark in Figure II-2., In these cases, the misslion accomplishment field
was consulted, and the degree of mission accomplishment for the sttacker was
compared with the degree of mission accomplishment for the defender, In this
field, mission accomplishment 1is evaluated on a scale from 0, for total
mission faillure, to 10, for total mission success. A posture change was
assigned to the side with the lower score, and in the rase of a tie, an

attacker posture change was assumed.

The New Engagement Data Collection

In order to provide at least 20 cases from a lower aggregation level,
new research was carried out on 10 World War II and Korean War operations in
wuich forced posture changes were believed to have taken place. This re-
search yielded 24 new cases, 16 of them at the regimenfal level, which were
combined with the 59 cases from the LWDB to form the 83-case Breakpoints Data
Base. Since there were 5 regimental-leve) cases among the 59 from the LWDB,
21 cases at this level were available for the Breakpolnts Dats Base. Figure
II-3 shows the way in which the Breakpoints Data Base was dJderived.

Scope. It was originally planned that the data collection would include
US units in both World War II and Koreaa War engageuments. However, examina-
tion of Korean War engagements showed that accurate 1information for both
sides was not accessible, and for this reason the Korean War engagements were

eliminated. Since it w.s considered desirable that a number of posture
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change types be examined, engagements were chosen with U5 units in both
attack and defense, in at it equal proportions.

Methodology. The information collection had a number of requirements,
First, as nearly as possible, each case was to represent a single engagement.
Therefore, it was determined thet each engagement should have a clearly
identifiable endpoint, the most appropriate being the breakpoint itself. The
second requirement was that the most reliable and consistent information,
which was that found in the relevant G-1 and G-3 (or thelr German equivalent)
records of the units in question, would be used. In some cases these records
contained estimates; however, this approach yields the most sccurate approxi-
mation of the information available to the commanders at the time.

The collection methodology employs the following rules:

Total unit personnel includes all perscnnel of the unit involved, and of

attached maneuver elements and suppwting artillery, who are subject to enemy

direct or indirect fire.

Artillery totals include all direct-support and general-support units

avallable to the engaged unit during the operation. The general-support
artillery include only the supporting units actually used in the operation to
support the maneuver unit in question, if this information is known.

Armor totals include all tracked armored fighting vehicles (AFVs) avail-~
able to support the unit during the operation. However, if the information
is known,; all AFVs used primarily or exclusively in an indirect-fire role are
included in the artillery rather than the armor totals.

Air sorties include all combat air sorties known to have been flown in
suppertc of the unit during the‘engagement. If the information is known, only

those aircraft actually flying or configured for a close-air-svpport role are
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ircluded in the total, (Thase Include fighter bombhers, dive bombers, and
light bombers. Unless known to have been used in a close-air-support role,
medium bombers and heavy bombers are exc) :ded.)

Sources

The records used in the data collection include

® Records of the Adjutant Gemeral, US Army, found in the Washington
Mational Records Center, Suitland, Md. These include G-1, G-2, and G-3
journals, diaries, and after action reports and statistical reports.

® Records of the German Armed Furces found on microfilm at the Nationail
Archives, Washington, D.C. These captured records include unit diaries, i
message joarnals, and statistical records for varjous German units concerned.
Although incomplete, these records represent the best readily available
source of data for the German Army in World War II.

® Records of the German Armed Forces found at the Bundesarchiv,
Freiburg, FRG. These records contain much data missing from the microfilmed
records in the National Archives. They have recently become avaii?ble
through research being cone concurrently by DMSi.

e Where considered to be appropriate, unofficial or semioffiecial unit
histories were used¢ as confirmation or explanation of information found in
the official records. Unless it was found to be the only information avail-
able, statistical data found in these sources was treated as secondary in

nature and used only when confirmed by the official records. Included in

this group are the series of postwar interviews of German officers conducted
by the US Army Historical Section, Headquar s US Army, Europe.

e The official US Army Historical series on World War II (the "Green
Books"”) were usad as a source for delineating the engagements to be studied

and as a reference resource for information on primary records available.

IT - 5




A bibliograpny cf primiry sources used will be found iu Apperdix 4.

Estimation methods. Both US and German records were generally complete
and appeared to be accurate. However some estimates were required for a
small proportion of the engagements, The data items in which estimution was
necessary, the extent of that estimation, and the estimation methods used are
described below:

US Strengths. Personnel strengths weie not explicitly stated for
several units in the Sidi Bou Zid I and II engagements and the Kasserine Pass
engagement., Since the units were newly arrived in the combat zone, and since
other units involved in the engagements were known to be at or above Table of
Organization (T/0) strength, it seemed reasonable to estimate at T/0 strength
the units for which strengths were not explicitly given. Equipment status
was alwost always stated in the records, and strengths and losses were gene—
rally reported on a daily basis; virtually no estimates were required.

German Strengths. Personnel strengths were not explicitly stated for
the Sidi Bou Zid I and II, Xasserine Pass, and Mortain T and II engagements.
However, the strength of the units for tlhese engapgements was Indicated in
general terms, i.e., "full stremgth,” "half strength,” "strong,” "weak,” or
“"burnt out.” Estimates used the following percentages of T/0 strengths to
translate these descriptions into strength figures: full strength = 100%;
half strength = 50Z; strong = 83%; weak = 40%; burnt out = 25X, Equipment
records, like comparable US records, generdlly gave complete and specific
figures.

Casualties. Casualty flgures in the records appeared complete and
accuraie, but in some cases the only casualty records available were for a

reporting period lenger than the duration of the engagement being studied.
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This was true for the US records for the two S1di Bou Zid engage 2nts and for
the German records for the three Bowling Alley (Anzio), two Mortain, and
three Schmidt engagements. For these engagements, casualty figures were
estimated as the pr..duct of the engagement duration and the average daily
casuulties, computed from the recorded casualty figures after removing days
in which the unit was not in combat or was not actively engaged and took
negligible casualties. Valuable cross-checks for these estimates were thz
prisoner—of-war records of the opposing forces, since the ratio of prisoner-
of-war figures to casualty figures appeared to be close tuv constant.
The New Engagements. Figure 1I-4 shows the list of engagements derived
from the new data collection. A careful evaluation of preliminary sets of
engagements has produced this final list, consisting entirely of engagements
which clearly ended i1a a forced posture change. The engagements have been
ordered as for the model-design phase of the study, with attacker posture
L

changes 1isted first.

A sumnary of the engagements is given below:

Type of Posture Change by
Posture Totals
Change Germans US Units

A— D 5 8 13

D — W ’ 1 10 11

Totals 6 18 24

Two of the engagements may be termed "armor” battles, the battles of
5idi Bou Zid (Engagements Rl and R15). Of the other engagemerts, 12 may be

considered to be armor "heavy,” with armor playing a significant or dominart
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role on one or both sides (Engagements R6-7, 10-~11, 17, »28--29, 58-62). 1In
the remaining 10 engagements, armer may have been present, but did nct play a
significant or dominant role.

Brief narratives for the newly researched engagements will be found in
Appendix A, together with printouts of the data-base entries.

Evaluation of Accuracy. The new-engagement data base r. 2sents the
best available estimate of conditions that obtained at the start and znd of
the engagements in ques-ion. The metholology of analysis was maintained in a
consistent fashion throughout the data—collection and analysis phases of tae
task. All judgments made on the nonquantitative factors found in the data
base were made by the researcher, using contemporary accounts of the engaze-
ments and later assessments by participants and historians. These judgments

were further reviewed by the historical staff of DMSi.

Summary

The Breakpoints Data Base provided a systematically organized body of
data, with a large number of consistently defined categories of information,
quantitatively measured wherever possible, on 83 combat engagements fought
since 1940 and involving US forces. Of these engrgements, 62 were at divi-~
sional level and 21 at the regimental level. 1In all of them a forced posture
change took place, usually as the endpoint of the engagement. Of the divi-
sional-level engagements, 25 shoved rorcod posture changes of attack to
defend; 3 showed FPCs from defend to retrograde. The regimental-sized
engagements comprised 14 cases of attack-to—-defend FPC and 7 cases of defend-
to-retrograde FPC. This data base, once formed, was available for testing

hypotheses and for a number of tasks needed in model development.
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Figure II-1: Engagements in the Breakroints Data Base
Regimental Engagements
LWDB # 1d # Engagement
1. 15 Feb 43 8idi Bou Zid II
2. 20-21 Jan 44 Rapido I North
3. 21-22 Jan 44 Rapido II North
4, 20-21 Jan 44 Rapido I South
5. 21-22 Jan 44 Rapido ITI South
6. 7 Aug 44 Mortain II
7. 2-5 Nov 44 Schmidt I
8. 2-3 Nov &4 Schmidt Il
9. 2-4 Nov 44 Schmidt III
10. 17-19 Dec 44 Krinkelt-Rocherath II
11. 7 Aug 44 Mortain I
5289 12, 4~5 May 45 Jap Counterattack I
5310 i3. 24-25 May 45 Jap Counterattack II
4280 14, 7-9 Feb 44 Moletta River Defeunse
15. 16-19 Dez 44 Schnee Eifel Center
16. 14 Feb 43 §idi Bou zZ4id I
17. 19-20 Feb 43 Kasserine Pass
18. 13-16 Dec 44 Wahlerscheid
19. 16-17 Dec 44 Krinkelt-Rocherath I
5360 20. 12 Jun 45 Yae ju-Dake
5170 21. 20-24 Nov 43 Tarawa-Betio

Divisional Engagements

LWDB # 1Id # Engagement

4330 1. 21-23 Feb 44 Fioccia

4300 2. 11-12 Fedb 44 Factory Counterattack

3920 3. 23 Mar 43 El Guettar

4010 4, 6-12 Aug 44 Mortain

5260 5. 28-29 Apr 45 Kochi Ridge-Onaga II

5250 6. 25-27 Apr 45 Kochi Ridge-Onaga I

5400 7. 3-12 Apr 45 Kakazu and Tombstone Ridges

5440 8. 14-18 May 45 Attack on the Shuri Line's
Eastern Flank II

5470 9. 10-11 Jun 45 Initial Attack on the Yuza-
Dake/Yae ju Escarpment

4170 10. 6-7 Nov 43 Pozzill4

5320 11. 26-27 May 45 Shuri Envelopment, Phase IIL

4820 12. 6 Dec 44 Singling-Bining

5340 13. 6—~8 Jun 45 Hill 95-I

4470 14. 26 May 44 Velle ri

4740 15. 14-15 Nov 44 Bourgaltroff
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5460

4520
4510
3 4310

C 4160
- 4480
3960
4780
3950
4690
4770
4620

5239
. 5350
5370
5330
5300
5290
5240
5390
5420
5480

4390

4140

' - 4340
' 4360
4570

4530

4080

4410

® 4550
5380

4580

) 5210
4440

4450

) 4460
4630

3930

16.

17.
18.
19,
20.
21.
22,
23,
24.
25.
26.
27.
2e.
29,
30.
31.
32.
33.
34,
35,
36.
37.
38.
39.

41.
42.
43,
4b,
45.
46,
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59,
60.
61.
62.

6-9 Jun 45

29 May-1 Jun 44

29-31 May 44
16-19 Feb 44
6-7 Nov 43
26-28 May 44
11 Sep 43
27-29 Nov 44
13-14 Sep 43
2-13 Nov 44
26 Nov 44
16 Aug 44
16~19 Feb 44
16-19 Fel 44
16 Dec 44
19-21 Apr 45
9-11 Jun 45
15-17 Jom 45
25-31 May 45
22-23 May 4%
5~7 May 45
19-23 Apr 45
5-8 Apr 45
26~29 Apr 45
12~17 Jun 45

17-19 May 44
4=5 Nov 43
11-14 May 44
14-15 May 44
13-17 Sep 44
1-2 Jun 44
13-14 Oct 43
22-24 May 44
1-2 Jun 44
2-4 Apr 45
11-18 Jul 44
2-4 Apr 45
23-25 May 44
23-25 May 44
25~27 May 44
23-25 Aug 44
23 Apr~6 May
16 Dec 44
16~17 Feb 44
16~-19 Dec 44
16-18 Dec 44
16-17 Dec 44

11 - 10

43

F Figure Ti~1: Engagements in the Breakpoints Data Kase (cortinued)
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Santa Maria Oliveto

Santa Maria Infante \

Castellonorato
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Advance from the Beachhead
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Melun
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Schnee Eifel North I

Bowling Alley TI1

Schnee Eifel North II

Cur River Center
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Figure TI-2: TIDERTIFYCATION OF FORCED POSTURE CHANGES

IN THE BREaKPOINITS DATA BASE

Defender Resolution

Attacker Withdrawal
Resolution Penetration Stalemate Withdrawal w/Hvy Losses Annihilation
Pursuit N N n D D
Breakthrough N N D D D
Penetration N ? D D D
Stalemate A ? D N N
Repulsion A A N N N
Withdrawal A A N N N
Withdrawal w/

Heavy Losses A A N N N

Note:

= Attacker Posture Change
= Defender Posture Change
= This combination did not occur

-~ 20 >

= This combination requires a check of the mission

accomplisbment codes. See text, p. 1I-3.

Rows and columns that would have consisted entirely of Ns have been

omitted.
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figure II-4: TiE NEWLY RESEARCHED ENGAGEMENITS

)
No. Name Posture Changer Posture Change Type
R1 Sidi Bou Zid II us A — D
‘ R2 Rapido I North us A — D
-- R3 Rapido II North us A — D
R4 Rapido I South Us A — D
R5 Rapido II South us A —~ D
) D28 Bowling Alley I Ger A — D
__‘J D29 Bowling Alley III Ger A — D
R6 Mortain II Ger A -~ D
R7 Schmidt I Us A — D
. R8 Schmidt II us A -~-» D
¢ R9 Schmidt III UsS A — D
R10 Krinkelt-Rocherath II Cer A — D
R1l1 Mortain I Ger A — D
_ R15 Schnee Eifel Centex us D — W
- D30 Schnee Eifel South Us D — W
D58 Schnee Eifel North I Us D — W
R16 Sidi Bou Zid I Us D — W
R17 Kasserine Pass Us D — W
“ o D59 Bowling Alley II us D — W
D60 Schnee Eifel North I Us D — W
R18 Wahlerscheld Ger D — W
R19 Krinkelt-Rocherath I us D —- W
D61 Our River Center Us D — W
D62 Our River North us D — W
R(+ numeral) - Regimental engagement A - Attack
o D - Defend
D(+ numeral) - Divisional engagement W - Withdraw
(or retrograde)
¢
1T - 13
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1IX. Focused Discussion Groups
P
Purpose
The purpose of the discussion-group task wzs the generation of hypo-
O theses. The DMSi team that planned the proposal for the study believed that
i1f all factors significantly affecting forced posture change were to be con-

sidered, it was important to have the observations and judgments of people

JQ who had actually experienced a forced change of posture in a combat situa-
tion,
® Locating and Recruiting Participants

It was decided that participants in discussion groups would be drawn

from combat veterans who had participated in one of the 10 military opera-

_‘; iﬁ tions that were belng researched for the new-engagement collection task.

Thur the DMSi historians would be well informed or. tle details of the opera-

tions and able to lead the discussions effectively, and also the experiences

e | of the participants could serve as a check on the fullness and accuracy of
the archival data, and vice versa.

For the discussions, we were seeking veterans of 11 dAivisions who had

° been in 10 specific operations in which those divisions participzted in World

War II or the Korean War. We sought only veterans who lived in or near the

Washington, D.C., area, as the study provided only limited funds for travel,

] To find these men, we asked the help of the Department of the Army (Community

Relations); the Veterans Administration; veterans' organizations, including

the American Legion, Veterans of Foreign Wars, and eight others; and the

© . : diviszion associations, which might be called the alumni organizations of Army

IIT - 1
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divisions. All rhese groupr were positive in their responses, and the divi-
sion assoclations were especially helpful. Through them, either directly or
through notices placed in newsletters, we were able to reach considerable
numbers of veterans, and to find at least one veteran who was willing to
participate in the research from all but one of the 10 operations.

In recruiting participants, and in all contacts with organizations, we
were careful to stress the voluntary nature of the participation. Our
standard formula, used with slightly varying wording in all approaches by
thone or letter, was "Participation in this study is completely wvoluntary.
We are not asking you to participate., However, we want to let you know about
our work, and 1f you would like to talk with us, we would be very happy to
talk witu you."

The response from the veterans was generally very positive. Most were
willing and many were eaper to participate. Many brought contemporary let-
ters, memoirs, copies of official documents, maps, and artifacts to the dis-

cussion., Most seemed to find the discussion experience rewarding.

The Participants

A total of 36 veterans, including 13 former officers and 23 former
enlisted men, participated in discussions. One officer participated in two
discussions, since he had served in two of the cperations being studied. 1In
addition, 3 former enlisted men who live outside the Washimgton, DN.C,, area
volunteered, telephone conversations were held with them, and the information
thus gathered was tabulated and used in the analysis. Thus a total of 40

individual combat experiences were represented in the data-gathering task.

I1r - 2
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The military ranks of the participants, at the time of the engagements
in which they took part, ranged from private to brigadier general, The larg-
est num: :rs were first lieutenants (6) or sergeants (6), with smaller numbers
scattered through most other ranks. At the time of the engagements, their
assignments included platoon leader, battalion commander, mortar man, company
commander, medic, regimental staff officer, rifle squad leader, armorer-
artificer, and rifleman, among many others.

After their military experience, about two-thirds of the men returned to
civilian life. The rest remained in the Army, most of them as officers; four
rose to general-officer rank. All the men appeared highly motivated to
remember eveunts accurately and to give thoughtful judgments. Almost all
appeared to have reasonably clear and complete memories of the events dis-
cussed. »

The research team judged that ir was valuable to have the accounts and
judgments of both former officers and former enlisted men. For example, only
an officer who had been with a regimental commander at the time he surrend-
ered his regiment could have provided convincing testimony as to the reasons
that officer gave at the time for his decision. On the other hand, only an
enlisted man could testify convincingly as to morale in the ranks before an
attack began, or could report that a squad leader had not briefed his squad
on their objectives in the attack, an omission so unusual that it made the

unbriefed soldier fearful for the outcone.

Discussion Guide
The discussion gulde was designed to encourage consideration of all

aspects of the unit's background and all the circumstances of the operation
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that conceivably might have been related to FPCs. Thus participants were
given an opportunity to evaluate their training, the leadership of their
unit, the strength of the positions they were holding or attempting to
capture, and the iImpact c¢f the casualties they took, among many other
factors. It should be stressed that the discussion guilde was planned and
used to stimulata and focus, rather than to restrict, discussion. A copy of
the discussion guide is attached to this study as part of Appendix B.

At the time the discussion guide was drawn up, the literature review had
not yet been carried out, so the previous writings relevant to forced posture
change were not used as sources for factors in the discussion guide. How-
ever, most of the factors cited in the literature were in fact included in
the discussion guide.

At the end of the discussion, participants were 1invited to comment
specifically on the reasons for the forced posture change, as they understood
them. They were encouraged to distinguish between factors that were simply
problems and factors tiat made a crucial difference, in their view, in the

occurrence of the FPC.

The Discussions

An effort was made to find as many veterans as possible from the divi-
sions and operations under study who wished to participate in the discussicu
groups. The configuration of groups that resulted is shown in Figure II1I-1.
It will be noted that at least one veteran who wished to participzte in a
discussion was found for 9 of the 10 targeted operations. Only cne veteran
was found for 5 of the 9. For one operation there was a total of 17 men,

meeting in four groups of 5, 4, 1, and 7 men. These men were veterans of the
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106th Infantry Division in the Sclknee Eifel operation of the Battle of the
Bulge. For one other operation, the defense of St. Vith, there was also a
relatively large representation: 10 men in three groups of 1, 6, and 3 men,
The other two operations were each represented by single groups of 2 and 3
men.

Both the larger groups and the single-person discussions proved to be
good sources of data. In the group discussions, participants could stimu-
late, confirm, supplement, and correct each other's memories -- an important
advantage. However, most of the single-person discussion participants were
very good witnesses, by reason of their opportunity to see the action and/ot

decision-making process, and their clear memories and thoughtful analysis.

Analysis of Discussion Results

Reports were prepared om each discussion group, summarizing the discus-
sion and identifying the factors comsidered by members of the group to have
been crucial in determining the breakpoint. (These reports on each discus-
sion were submitted to CAA as part of the progress report on Task 3.2 of this
study. Summaries of the discussions, grouped by.military operation, will be
found in Appendix B.) Thirty factors were listed as crucial by members of 13
groups representing 8 military operations. (The discussion for onme of the 9
original operations did not yield any key breakpoint factors.) These can be
assligned no hierarchical value, as the numbers of participants and operations
were too small. Nevertheless, the study team found it instructive for an
understanding ¢~ forced posture change, and in evaluating hypotheses to be
tested for the Breakpoint Model, to see the array of factors and note those

that were most often cited. The factors are shown in Figure II1I-2.
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An immediately striking feature of Figure III-2 is the frequency with
which tactical factors were cited, and especially the fact that a flanking or
envelopilng waneuver was cited for six of the eight operations. 1In one of the
tvo operations for which it was not cited, the force experiencing the forced
posture change had placed itself in a tactical situvation virtually indistin-
guishable from envelopment. This pattern is all the more striking because
there was no item in the discussion guide that dealt specifically with enemy
maneuver. The pattern fits well with the analysis of the operations on the
basis of the historical-record data; that is, these operations did inaeed
include the threat or achievement of envelopment by the enemy.

Aside from the fact that maneuver is cited in most cases, the other
striking pattern 1is the very large number of factors cited by groups from
Operation D, the 106th Infantry Division at the Schnee Eifel, This pattern
may be partly due to the large nuumber of participants for this operatjon, and
the correspondingly large number of views and ideas they brought; partly due
to the magnitude of the disaster to the 106th, which undoubtedly intensified
the search for answers over the years; and partly to the fact that the divi-
sion did indeed bhave many problems, and it was probably difficult for the
veterans to disti ‘nguish between those that were crucial to the breakpoints
ind those that were simply severe obstacles and hardships. The factors that

stood out, and were cifted by three or more of the four discussion groups for

this operation were poor communications, low ammunition, lack of combat

experience, and &£ history of high personnel turnover in the division. .
An additional analysis task was carried out in order to tabulate the

judgments of the discussioa groups on all 42* breakpeint factors, including

the 12 factors found in the earlier literature z1d not specifically cited by y

* Note that these were later coniolidated to 39 factors.
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the group. The historians who had met with the groups reviewed reports and
tapes of the meetings and assessed the groups' implied judgments on all
factors.

In order to distinguish among factors that were present but not con~
sldered by the veterans to have played a significant role in bringing about
the breakpoint, on the one hand, and factors that were simply not present, on
the other, .ach factor was rated as having been seen by the veterans as
decisive, significant, present but not significant for the breakpoint, not
present, presence unknown, or present but with effect unknown. Figure III-3
shows the resulte of this analysis.

The results were fundamentally the same as for the previous analysis:
No other factor was cited as frequentliy or strongly as enemy maneuver. The
veterans had described this factor in such terms as "they cut uvs off,” or
“they were moving in behind us.” Another factor frequently {implied in the
veterans' discussions, though not so often cited specifically, was the tac-~
tically vulnerable position of the mea's own force. The men had made such
statements as these: "We never should have been out there." "If a more
aggreseive corps commander had . . . seized key terrain [origimally], that
would have made a difference [in the breakpoint].”

Not present in as many cases, but judged by the groups as crucial or
important when they were present, were the factors of poor communications and

low ammunition. The other factors were fairly widely scattered,

Sumrary
The discussion groups proved to be the most productive area of research
for suggesting hypotheses as to the factors with which forced posture change

is most closely associated. Their findings also supported and su;plemented
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the primary archival research. Further, they provided concrete examples of
abstract military concepts and showed how such concepts as forced posture
change are experienced in real combat. Probably their chief contribution to
the substance of the study was the emphacis they gave to the significance of

tactical factors.
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Figure IY1I~2: Key Factors in Breakpoints, As Judged by Veterans

Operations
4 B Cc D [3 r [~ B
36 Div 45 Div 28 Div 106 Div 2 Div 7 And Div 24 Div 2 Div
Rapido  Anzio Schmidt Schnee E{f Krink-Roch St. Vitn Taejon Kunu-Ri

Factorsa

- Porce Strength Factors
H gh enemy-friendly force ratio X b 4
Low zroop-frontage ratio
Ligh casualty rate X

™

Tactical Factors
Enemy maneuver/flank/envelop
- Force tactically vulperable X.
High~level intelligence failure X X

[

Kuvironsent Factors
Terrain broke. by crevasses - X
Terrain hilly/heavily forested ’
Poor roadnet

e

L Means and Materiel Yactors
Poor communications b 4
No antitank weapons
Low ammunition b &
No air support
No/poor artillery support
No afir supply
Poor/noc mans
b Low/no food

RO D)
[

Humso Factors
Poor leaderchip
Poor staff work
Poor cohesivn/esprit
Inexperienced officers for
- inexperienced troops
d Poor training and fitness
Poor training for specific operation X
Poor joint engineer/infantry
trainfog and coordination b ¢
Little/nc unit cowbat experience 8
X
X
X

MM MM

Higa personnel turnover/replacements X
Jittle time in positioun before
® operation
Troop expectation of quiet sector
Confusion among troops as to
orders ard objectives x
Exhaust fon/time {n combat in
current operstion g x

Source Descriptors
® Number of groups 1 1 1 I’y 1 3 1 1
Total participants . 3 1 2 17 1 10 1 1
Group identification number(s) [ X} 14 8 £1,4,6,11 [} #2,7,12 #10 £13
Level at which operation seen pltn/bn div pltn/ce co/bn/regt co pltn/co/ btry regt

cabt cmd
Participart(s) at command level no yen no yes yes yen no yes

X = Factor cited by st least one group.
= Factor cited by at least three groups in this multigroup operation.
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Figure III-3.
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High enemy/friendly force ratio
Perception of high enemy/frendly force ratio
Heavy enemy artillery attacks

Heavy air attacks

Heavy personnel casuslties

Severe equipment losses

Defective tactical plan

Low troops—to—frontage ratio

Enemy maneuver-—-flanking,envelopment,penetration
Enemy occupied key terrain

Surprise by enemy

Unfavorable movement rate

Unfavorable status of unit in adjacent sector
Force in tactically vulnerable position
Hasty unit commitment on mew ground
Lack of artillery support

Lack of air support

Inadequate weapons

No reserves left

Troop exhaustion during combat

Supply shortage

Low ammunition

Lack of food; hunger

Comnunirations failure

Troop confusion over orders,objectives
Poor reconnaissance

Poor staff work

Intelligence failure

overall level of training

of combat exerience

personnel replacements

training for specific operation

Inadequate combined arms training
Little time in line before engagement

—— - — - b S -

. = — - -

- —— - o ——— -

212 3 1{ 80
1{3j2]1 1| 57
3213 60
1|7 0
2{11411 42
2§2(11]3 50

2 4l1j1] 67
12113 75
6 2 100
5 3 100
1134 25
2]111]4 1] 50

3 41 100
21511 g8
216 0
1{3}113 80
1j413 20
211]|1|4 75
113(2 2| 17
1]13}2]1 25
11215 33
3]1 4 100
414 0

3|2 3 100
2 213])1 50
111133 50

1 113]3 50
2 2 100
1 7 100

1 7 100
1{1]|4]|2 33
1 1]6 50
1 7 100
1 3|4 25

Summary of Factor Assessments by the Discussiocn Groups




Figure II1-3. Summary of Factor Assessments by the Discussion Groups
(continued)

- - -——— - -
- S e = - - - e . s e R fse = G P A i G - S D G R G an G S S Sm

RATINGS

FACTOR p|s|I|N|U|E] %
Pre-ccabat fatigue 414 0
Pour morale 1 61 100
Poor lesdership 1 6(1 100
Poor, or no, maps 1(1)2{1}3 50
lLov mission urgency 1 6 100
Poor rosdnet 2|42 33
Weather change 117 0
Unfavorable terrain 113113 80

v - = e T A Em e T v B e M S e W W Ay Gie e A G S G G G e SR GE G5 M G G S G A A e S S e - e e S W WV e S O W W S

The ratings are: D, Decisive
S, Significant
I, Present, but insignificant
N, Not Present
U, Presence unknown
E, Present, but effect upknown
Numbers in Eggiggg columns indicate numbers of discussion groups;

total discussion groups = 8.
%2 = Percent of cases in which the factor was present

that it was decisive or significant = (D45)/(D+S+1)
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IV. Literature Survey

Purpose and Scope

The literature search was «onducted as pait of the search for hypotheses
as to why and under what circumstances combat units change posture.

The DMSi proposal included a compre :ensive survey of literature directly
treating the subject of forced posture changes by combat units and, in addi-
tion, a review of related works in sociology, psychology, and organizational
theory. Durinz contract negotiations, this proposed broad literature search
was drastically curtailed to "those works already known to DMSi analysts.”
This list of works was augmented by a search througii the National Technical

Information Services (NTIS) files.

Methodology

Each item located in the information collection task was reviewed for
its potential contribution to the breakpoints project. Thils review was not
intended to be a complete evaluation of each author's work; only those
aspects of direct interest to the breakpoints project were covered.

Thre: classes of literature were found:

® Vorks addressing directly the topic of forced posture changes in com-
bat;

e Works which, while not directly relevant, provided background mater-
ial; and

@ Works not useful to the project.

Works in the first group were studled carefully and all suggestions re-

garding posture changes were retrieved as potential Breakpoint Model factors.
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Works in the second group were listed in an annotated bibliography, while

those in the final group were not considered turther.

Resuits

The literature on breakpoints appears to focus principally, but not
exclusively, on casualties. A major theme is that while casualties are used
frequently in models and war games to terminate engagements, in real combat,
neither high casualties nor high casualty rates appear to be the sole cause
of breakpoints, or posture changes. The historical evidence cited 1s two-
fold:

® The large number of cases in which a unit suffered high casualties
and did not break; and

e The wide range of casualties taken by units which did undergo a
forced posture change.

A number of the papers used historical data to investigate this point,
but provided no further suggestions about alternative factors. The following
five studies that did suggest factors which, in additiom to casualties and
losses, might be related to posture changes, were reviewed.

e Adkins, Richard. Analysis of Unit Breakpoints in Land Combat.

® Clark, Dorothy. Casualties as a Measure of the Loss of Combat

Effectiveness of an Infantry Battalion.

e Dupuy, Trevor. "Representing Battle Termination in Combat
Siwulations: The Hodeling of 'Defeat Criceria.'”

e McQuie, Robert. “Battle Outcomes: Casualty Rates as a Measure of
Defeat™ (published article).

e McQuie, Robert. "Causes of Defeat in Battle (1941-1942)"
(unpublished paper).
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Discussions of these primary sources, together with full citations for them,
will be found in Appendix C.

Figure IV-1 summarizes the factors mentioned in the literature as
causing, or belng associated with, unit breaks, or forced posture changes.
Although several factors appear similar, there were differences i1im the
wording that could be significant. For example, consider the following:

"Relative tactical posture of c¢pposing forces” —— Adkins

"Tactical plan” -- Clark

"In an adjacent sector, the opponent is 10 km behind the defending
(attacking) unit's FEBA."™ —- Dupuy

“"Enemy occupled key terrain™ -- McQuie

Although all these descriptions seemed to have been addressing the same
basic notion of the opponents' relative tactical positions, they were all
retained in Figure IV-1 as independent factors at this stage of the study.

The factors in Figure IV-1 have been grouped into the following cate-
gories:

1. Force strengths, casualties, and losses
2. ! .veuver, tactical positions
3. Resources
4. Physical environment
5. Exogenous factors
0f the four authors, only McQuie placed the factors into categories,

The categories presented here are adapted from those -~ his pablished paper.
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Summary

This examination of the literature led to a few conclusions which may be
briefly summarized.

® The subject of breakpoints, or posture changes, has not been widely
studied and literature relevant to this project is not extensive.

® Vhile making the point that casualties alone are not sufficient for a
posture change, the authors generally agree that casualties, casualty rates,
and relative force strengths are relevant and must be considered,

e Relative battlefifeld positions are critical.

® The Breakpoint Model must depend in some measure on unit size. The
structure of the regimental model may be the same as the divisional model,

but the parameter values will be different.

Iv - 4

s




T

.

amh §

Summary of Factors Mentioned in the Literature

- 1.
Figure IV ith Posture Changes by Combat Units

As Associated W

e e e S S R e S e S SR G G G S S A - S G GEr e TR S e e R G S e G D S WS e W g G - BA A S S G e

Mentioned By*
Factor CL|McQ|AD |DYU

Combat power ratio X
Force vratio X X
Perception of relative force size

Enemy opposition X

Heavy artillery and air attacks by enemy X
Casuvalties or equipment losses X

Number of casualties (inc. key personnel) X
Casualty rates X X

e - - ——— - - G - P e G G G S D . e G T G G G G G S S AW G G e S G G S G G G S S W S G G- G G Ovl

Maneuver, Tactical Positions
Tactical plan X
Relative tactical posture of oppposing forces X
Opponent's position X
Envelopment, encirclement, penetration X
Enemy occupied key terrain X
Attacker's advance rate X
Adjacent friendly unit withdrew X
Status of adjacent units X

G G S S G = = e G WS T S S e R D e G SR GE GEe G S (IR G AT R R R G WD M W G (R S R S S G S G Gm S M SEr e e S G G Y e W WS G

Resources
Fire support and reinforcement X X
No reserves left X
Proportion of reserves committed X
Supply shortage X
Avallability of critical supplies X
Logistical support X
Amount of ammunition remaining X
Communications
Reconnaissance
Enemy achieved surprise X
Enemy reinforced X
Avallability of means Lo evacuaié and ireat

casualties . X

e A M S S G GRS T S G T rn G - . T 408 . S G e S TS S = S S W G 6 G BT e A - N - - b S P S -

. - e i S G S - G G —— . — g G 5 - . — G S W Smr G MR G G W e W S R A G S S G -

Condition of troops at the beginning X
Training and experience level of iriendly unit X
Fatigue and motivation

Morale X
Leadership X

R S et S S A e e e W S W A S 8 S SR e e e e e - W Tt G M e S e G P Pas e G G T G S G e SR G W e S e e - —— -

* CL = Clark; McQ = McQuie; AD = Adkins; DU = Dupuy
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Figure IV - 1. Summary of Factors Mentioned inm the Literature
As Associated With Posture Changes by Combat Units
(Contd.)
<
Mentioned By*
Factor _ CL| McQ| AD| DU
Mission
R ettt - -
The imperative of the assigned mission X
Mission and associated objectives X
Physical Environment
Unusual environmental stress X
Change in the weather X
Weather and terrain conditions X
Exogenous Factors
Truce or surrender X s
Orders to withdraw X
* CL = Clark; McQ = McQuie; AD = Adkins; DU = Dupuy
|
e
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V. Collection and Examination of Hypotheses

Purpose and Scope

This task was, in effect, a bridge between the three data-gathering
tasks and the design of the breakpoint model. For this task, all hypotheses
as to factors with which breakpoints were associated were assembled from all
sources == including the survey of literature, the opinions of combat veter-
ans as revealed during the focused discussions, and the historical research
carried out to add new engagements to the data base. The hypotheses were

then organized as building blocks for the model.

Methodology

These were the steps leading to the identification of breakpoint wmodel
building blocks:

e collecting the factors and placing them in categories;

e removing duplicates, thus creating a comprehensive organized list of
posture change factors; and

@ evaluating each factor's potential contribution to the breakpoint
model.

Collection of Factors. Figure V-1 displays all the factors thought to
play a significant role in a forced posture change as they appeared in the
various sources; there has been no attempt here to remove duplicates or to
organize the factors beycnd sorting them into categories,

It will be noted that there are two modes in which factors are ex-
pressed. Clark and Adkins were listing tactors which the amalyst must think

about 1n creating a breakpoint model. These factors are, therefore, stated
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ir nonspecific neutral terms. For example, Clark lists the general area of
' logistical support as a factor to be considered. e
F -
d In ccr rast to the abstract Clark-Adkins list, McQuie and the discussion
.

= groups were citing factors knmown, or believed, to have been responcible for
posture changes in real engagements. Thelr factors are generally phrased in
speciflc, negative terms. Thus while McQuie would agree that logistical

support 1s important, it is supply shortage that 1is list~d as a contributing

- factor. Again, Adkins mentions amount of ammunition remaining as a factor to

be considered, while the discussion groups listed low ammunition as responsi-

ble for a pasture change.

® Organizing the Factors. The first step in organizing the factors in e
' Figure V-1 1is pairing the neneras factors of Clark and Adkins with the corre-
. spondiryg speciiic factors. This pairirg is tchown in Figure V-2 where the
a - facture in parentheses are not in the origimal 1list, but were added to [ ]
complete the table. Then, Figure V-3 drops the general factors, which are
unsvitable for testing, and lists only the specific ones.
.; Tt will be noted that the title of this sectlon mentions hypothesis .
giiminatioq while the discugsion so far has centered on factors. For clarity
. in the tables and to reduce the verbilage In the text, the factors have not
‘*ﬁi' been reduced to formal statements of hypotheses, However, it should be
understood that listing a factor is intended to be equivalent to a statement
of the forum:
" . A forced change of posture by a combat unit is associated i
with [FACTOR].
For example, listing the factor low ammunition is intended to imply the
. hypothesis: «




A

A forced change of posture by 4 combat unit is associated
with low ammunition.

Evaluating the Factors. The factors shown in Fignre V-3 were considered
from the point of view of the combined information provided by the litera-
ture, the discussion group assessments, and the historical data. Wherever
possible, statistical checks of factors were made against the Breakpoints

Data Base. (See Appendix D.)

Regults
On the basis of this combined information, coupled with the needs of the
breakpoint model, each factor was judged on its potential contribution to
that model. Discussion of the individual factors is given in Appendix D.
This evaluation produced the list of potential breakpoint model factors

in Figure V-4, This list was the starting point for the breakpoint model

design.




Figure V-1, Combined Summary of Factors Associated with
Forced fosture Changes
FACTOR Lit
(1)* (2)*
c|M|A|D

- G w— e e G e G e G e R e G, AR G e e g S Ve GE A Gen S A e = - -

Unit strength

Combat power ratio

Force ratio

High enemy/friendly force ratio

Perception of relative force gize

Enemy opposition

Heavy enenmy artillery and air attacks

Casualties or equipment losses

No. casualties(inc.key personnel)
1sualty rates
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Tactical plan

Kelative tactical posture

Enemy unaneuver

Envelopument, encirclement, pevetration

Enemy achieved surprise

Enemy occupied key terrain

Force in tactically vuvlnerable position

Adjacent friendly unit withdrawal

Status of adjacent units

Withdrawal by adjacent friendly defen-
sive unit

Failure of adjacent friendly attacking
unit to advance

Low troops—to-frontage ratio

Ineffective friendly wmaneuver

Hasty unit commitment on new ground

* See notes at the end of the table.
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Figure V-1.

Combined Summary of Facturs Assocliated with

Forced Posture Changes (continued)
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support and reinforcement
of effective fire support
of artillery support

of alr support

No reserves left

Proportion of reserves committed
Troop exhaustion

Supply shortage

Logistical support

No air supply

Amount of ampunition remaiuning
Low ammunition

No antitank weapons

Lack of food; hunger
Comuwunications

Troop contusion over orders,objectives
C3I failure

keconnaissance

Inteliigence failure

Enemy achieved surprise

Enemy reinforced

Poor staff work
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of trocops at the beginning
conmbuei exerieace

Lack of combat exerience

Training and experience level

Poor overall level of training

Previous training for current sitaation
Poor training for specific operation
Inadequate combined arms training

Time Iin line befcre engagement

Poor physical fitness of troops
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Figure V-1,

Combined Summary of Factors Associated with

Forced Posture Changes (continued)
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Factor
Lit
c|M|AlD
Nature of latest combat experience x
Fatigue and motivation x

Morale

Esprit de corps X

Poor unit cohesion and esprit de corps
Prior expectation of a 'quiet' sector

Number of new replacements x

High personnel turnover/replacements

Leadership x

Poor leadership

Poor staff work
Troop confusion over orders/objectives
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Imperative of the assigned mission
Mission and associated objectives

Uuusual environmental stress x
Previous experience in this terrain x

Previous experienc
Change in the weather

Rugged terrain (steep,narrow crevasses)
Hilly and heavily forested terrain
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Truce or general surrender
Orders to withdraw

in this climate x
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Notes for Figure V-1

1. The horizontal lines are added to assist the reader. There s no signi-
ficance in the order of the factors other than the placement into general
categories.
2. Literature
C = Clark (Clark listed 11 general factors, several of which were aggre-
gates of two or more specific factors. Both kinds are listed in this table.)
M = McQuie
A = Adkins
D = Dupuy
3. Operations discussed by the groups
A,B,C, ... H = Operation identification codes. Se¢e Appendix B.
4, Historical Research
Factors coming out of the historical research for the new data collec-

tion.




Figure V-2:

ovparation of Posture Change Factors into

General and Specific Categories

GENERAL FACTORS

SPECIFIC FACTOURS

Combiat power ratio, force ratio

1. High enemy/friendly force ratio

Perception of relative force

Casualties and equipment losses

2.

(Perception of high enemy/friendly
force ratio)

3. (Heavy personnel casualties)
4, (Severe equipment losses)

Tactical plan

5.

(Defective tactical plan)

Relative tactical posture and

6.

— —— e o e o

Low troops/frontage ratio

opponent's posicion 7. Force in tactically wvulnerable
position
8. Surprise by enemy
9. Enemy occupied key terrain
10. Unfavorable status of unit in
ad jacent sector
Enemy maneuver; attacker's 11. Flanking, envelopment, penetration
advance rate 12. Unftavorable advance rate by the
attacker
Fire support and reinforcement 13. Lack of artillery/air support
l4. Heavy enemy artillery and air
attacks
Yroportion of reserves left 15. Lack of reserves
Logistical support 16. Supply shortage
17. Inadequate weapons
18. Lack of food; hunger
. Low ammunition

o e e ot e gt B ot e e i e et e o 2 e

Communications 20. Communications failure

Reconnaissance, intelligence 21. Poor reconnaigsance
22. Intelligence failure

Cnndition of troops at the 23. Precombat fatigue

beginning 24. Little time In line before engagement

25. Hasty unit commitment on new ground

Training and experieuce 26. Poor overall training and experience
27. Poor traiuing for specific operation
28. Inadequate combined arms training




- Fatigue

29,

Troop exhaustion during combat

i

Morale and motivation

30.
31.
32.

Poor morale
High personnel turnover/replacement
Low mission urgency

Leadership

33.
34,
35.

36.

Poor leadership

Poor staff work

Troop confusion over orders, objec-
tives

Poor, or no, maps

Unusual environmental stress
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37.
38.
39.
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Poor roadnet
Weather change
Unfavorable terrain




= 13

e 25

i 31

o~ O N W

\o

10.
11.
12.

14,
15.
16.
17.
18.
19.
20.
21.
22.
23,
24,

26,
2

&~

28,
29.
30.

32.

"~

S I

34.
35.
11,
37,
38,
39.

Figure V-3: Factors Considered for the Breakpoint Model

. High enemy/friendly force ratio

Perception of high enemy/friendly force ratio

. Heavy personnel casualties

Severe equipment losses
Defective tactical plan

. Low troops/frontage ratio

Force in tactically vulnerable position

. Surprise by enemy
. Enemy occupied key terrain

Unfavorable status of unit ipn adjacer sector
Flanking, envclopment, penetration
Unfavorable advance rate by the attacker

. Lack of artillery/air support

Heavy enemy artillery and ailr attacks
Lack of reserves

Supply shortage

Inadequate weapous

Lack of food; hunger

Low ammunition

Communications failure

Poor veconnaissance

Intelligence failure

Precombat fatigue

Littie time in line before engagement

. Hasty unit commitment on new ground

Poor overall training and experience

. Poor training for specific operation

Inadequate combined arms training
Troop exhaustion during combat
Poor morale

. High personmnel turnover/replacement

Low mission urgency

Poor leadership

Poor staff work

Troop confusion over orders, objectives

. Poor, or no, maps

Poor roadnet
Weather change
Untavorable terrain
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. Lack of reserves

. Low ammunition

Figure V-4: Factors Retained as Potenti:l
Breakpoint Model

. High enemy/friendly force ratio

Heavy personnel casualties
Severe equipment losses

. Force in tactically vulnerable position
. Enemy occupied key terrain
. Unfavorable status of unit in adjacent sector

Flanking, envelopment, penetration
Unfavorable advance rate by the attacker

Supply shortage

Communications failure
Poor morxale

Elenents of the
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VI. Model Des~ription

Purpose of this Section

This section presents the Breakp:int Model and the results of applying
it to the engagements in the Breakpoints Data Base, The history and philos-
ophy of 1its development will be discussed in the next section; this section
is8 confined to a description of the model and its use. Computation of the

parameter values 1ls covered in Appendix E.

Factors for the Breakpoint Model
The model development started with the 1list of factors shown previously
in Figure V-4. After elimination of factors for which there are no numerical
values in the historical data base, three general areas of concern were left:
e The tactical situation
® Relative combat strength, and
e Combat losses
Figure VT-1 shows the factors selected from those avallable in the data

base to be representative of these three general areas.

The Model Structure

‘fhe Breakpoint Model has been developed as 8 sub-model to be incorpo-
rated into ground combat simulations and war games for the purpose of ter—
minating cumbat engagements. The model 18 a set of factor checks in the form
of if-then statements. The general form is:

If factor 1 is less (greater) than or equal to X1, then

there is au attacker posture change.

Vi -1
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If factor 1 is greater (less) than ox equal to X?, then
there 1s a defender posture change.

X1 and X2 are parameters representing the model factors. Their numeri-
cal values are to be determined from the historical data.

Two versions of the Breakpoint Model were developed. They share a com-—
mon view of forced posture changes and employ similar, although not identi-
cal, factors., Their differences lie primarily in the way in which they are
related to simulaced time.

The tirst version, termed the event version, is called once at the end
of the engagement to determine which side changed posture. At the start of
the engagement, the engagement duration must be determined so that the call
to the Breakpoiat Model may be scheduled by the parent ground combat model.

The second, the timc-step version, 1s called perlodically to determine
if conditions for a posture change exist. The duration of the engagement is
obtained from the simulated time at which these conditions are met. How
often the time-step version 1s called depends on the basic time-step of the
parent model., The versions described here are based on a one-day time-step,
since one day is the basic time unit in the Breakpoints Data Base,

For each model version, two sets of parameters are derived -- one for
the divisional-level engagements and one for the regimental-level engage-

ments.

The Event Version
Duration Times. Figure VI-2 shows au operational flow diagram of the
event version of the Breakpoint Model showing the factors checked at the «nd

of the engapement to ‘dentify the side changing posture. Before a call iop
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this version of the model can be scheduled, the duration of the engagement
nust be determined. There are several options.

The first option makes use of the historical distribution of engagement
durations, shown in Figure VI-3. The simplest procedure is to set all dura-
tions to the median values -- three days for the divisional-level engagements
and one dav for the regimental-level engagements.,

An alternative to using a constant duration for all engagements is to
choose & random duration from the historical distribution.

A third option 1s to estimate the duration time on the basis of some
factor representing information available before the engagement starts. One
such factor is the initial personnel ratic. Figure VI-4 shows scatter plots
of this ratio versus the e-\gagement durations. There is clearly no strong
relationship in either the divisional-level or the regimental-level cases.

The step~function shown for divisional engagements in the scatter plot

corresponds to the following table:

Initial Personnel Engagement Duratiom
Ratio (Days)
< 1.0 1
1.0-1.9 2
2.0-2.9 3
3.0-4.9 4
5.0-6.9 5
27.0 6

This is an example of a step—function that might be used, but it is obvious
from the figure that there are others that would be equally appropriate.
This particular step~function leads to the distribution of a visional engage-~
ment duratioms given in Figure VI-5, which appears similar to the historical
one, Looking at the engagements individually, it 1s found that there are 16

duraticns estimated correctly plus 24 which are correct to within one day.
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In the regimental cases, the relationship between personnel ratic and
duration Is too weak to permit such an estimation. For the regimental model,
then, a constant vuratioa of one day will be used.

Model Parameters. From the flow chart previously shown in Figure VI-2,
it was seen that the following seven parameters are requir-d:

Al - 1If the utu..:ker has advanced no farther than this distance
(velative to the width of the froni), then the attack 1s
essentlally halted end the attacker is forced to defend.

A2 - If the attacker has penetrated this far, then the attack is
successful and the defender must withdraw.

If the distance advanced (relative to the front width), is between Al
and A2, then this factor is not determining, and the model proceeds to check
the persomnnel ratio.

Bl - If tlhe personnel ratio (attacker/defender, is below this
figure, then the attacker has heen halted by superior defen-
sive strength.

B2 — If the persounel ratio (attacker/defender) is above thic
figure, then the defender has been overwhelmed by superior
attacker strength,

If the personnel ratio is between Bl and B2, then this factor is not
determining, and the model proceeds to check the attacker casualties.

€ - The attacker mest change to a defensive pogture if hig total
casualties (expressed as a percent of his initial force)
exceed thir amount.

D - The difender must withdraw if his total casuaities (expressed

as a percent of his Initial force) exceed this amount.
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E =~ The attacker must change to a defensive posture if the value
of the casualty rati» (attacker/defender) is equal to, or
greater than, this parameter. Otherwise, there is a defender
posture change.

It can be seen that this last factor, casualty ratio, will assure that
no engagement will emerge from the Breakpoint Model without identification of
the side changing posture.

The procedure for obtaining parameter values from the data base 1s

described in Appendix E. Tueir values are summarized in Figuie VI-6.

The Time—Step Version
Figure VI-7 shows a flow diagram for the time-step version of the
Breakpoir.t Model. This version uses the following parameters:
Al - If the attacker has advanced no farther than this distance
(relative to the width of the fromt), then the attack 1is
essentially halted and the attacker is forced to defend.
While in the event version Al 18 a constant, the time-step
parameter Al is an increasing function of simulated time.
Since it represents a cumulative advance that must be attained
if the attack is to continue, a value suitable for the first
day of the engagment would not be appropriate for subsequent
days.
There are not sufficient data to determine the functional form. The
simple linear relationship shown below is assumed:

Al = (M - 1) x AO
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where: Al is computed by the time-step version of the model tc check

the factor distance advanced/front width for an attacker pos—

ture change;

M is the day of the engagement;

AQ0 1s the parameter, whose value is determined from the his-
torical data, used by the model to compute Al.

Figure VI-8 illustrates the use of Al in a hypothetical case in which AO
= 0.10 and the attacker is advancing at an average rate of 0.08 km. per day
across a l-km. front. The column labeled Al shows the value of the model
parameter on each day of the engagement. The next column shows the distance
advanced by the attacker through each day. As long as the distance advanced
is greater than Al, there is no posture change (at least by this factor). At
the end of the fifth day, the values are equal and there is an attacker
posture change.

A2 - 1f the attacker has penetrated this far, then the attack is
successful and the defender must withdraw.

If the distance advanced (relative to the front width) is between Al and
A2, then this factor has not determined the posture change, and the model
must proceed tc the next factor,

Bl - If the change in the persomnel ratio since the start of the
engagement 1s above this figure, then the defender has been
uvverwiielmed Dy tne superior sirengih of the attacker.

Like Al, this paramecter is taken to be a function of simulated time.
The same simple linear form assumed for Al 1is used:

Bl = (M-1) x BO

VI - 6
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where: Bl 1is computed by the time-step version of the model to check
the factor change in personnel ratio for an attacker posture
change;
M is the day of tl: engagement;
BO 1s the parameter, whose value is determined from the his-
torical data, used by the model to compute Al;

B2 - 1f the change in personnel ratio since the start of the en-
gagement is above, or equal to, this value, then the defender
has been overwhelmed by the superior strength of the attacker.

If the change in the personuel ratio is between Bl and B2, then the pos-
ture change has not been determined and the model must proceed to the next
factor.

C - If the attacker's cumulative casualties equal, or exceed, this
value, then the attacker must change to a defensive posture.

D - If the defender's cumulative casualties equal, or exceed, this
value, then the defender must withdraw.

If the posture change has not been de;ermined after this last factor
check, then the engagement continues and the factor checks are repeated dur-
ing the next time period.

Figure VI-9 summarizes the parameter values. Detalls of their deriva-

tion from the historical data are given in Appendix E.

Regults
Both versions of the Breakpoint Model have been tried on the engagements

in the Breakpoints Data Base. In Figures VI-10 through VI-13 the posture
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changes assessed by the models are compared with the historical posture

ctanges. 1.¢ percent of correct identifications are summarized below:

~
Percent of the Posture Changes Correctly Identified
a Event Time~Step
v Level Version Version
,5 - Regimental 86 95
g Divisional 77 74
- The overall success rate is approximately 80Z.
Model Errors
* Successful prediction rates of 74-95% suggest thut the Breakpoint Model
is a more-than-adequate representation of the posture changes in this set of
engagements. Although cas' . in which the posture changes are covrectly iden-
v - tified generate confidence in the model, the more interesting cases are those
in which the model results do not match the historical outcomes.
- A detailed discussiocan of the misidentified posture changes is given ir
_rdi Apper.iix F. 1In brief, the 1ncorreétly identified cases include
® engagements that were incorrectly decided by the model on the
basis of personnel strength, and in which the personnel strength of the his-
¢ torically successful side was significantly enhanced by afr support, artil-
lery, or, most frequently, armor -- factors the model does not include;
e engagements in which a “~termined defender made use of favorable
? terrain features and accepted unusually high casualties to force an attacker
FPC; 1in most of these cases the defenders were Japanese forces, whose
national military culture put an especially high valu= on chrosing death over
®

surrender;
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e engagements that were extremely close, hard—-fought battles that

could have gone either way.

Additional factors influential in the engagement outcomes are discussed

in Appendix F.
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Figure VI-1., The Breakpoint Model Factors

General Category Specific Factor From the Database
Tactical Situation Total Distance Advanced/Width of Front
Relative Combat Strength Personnel Ratio (Attacker/Defender)
Combat Losses Attacker Casualties

Defender Casualties

Casualty Ratio (Attacker/Defender)
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Figure VI-2., Operational Flow Diagram of the Event
Version of the Breakpoint Model
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See Figure VI-6 for regimental and divisional parameter values.
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Figure VI-3. Distribution of Durations for
the Historical Engagements

Engagement Number of Engagements
Duration = = = -—-=--c-rmmrmrm e
(Days) Regimental Divisional
1 11 8
2 4 18
3 2 19
4 3 9
5 1 3
6 0 2
7 0 0
8 0 1
9 0 0
10 0 0
11 0 1
12 0 1
Totals 21 62
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Figure VI-4. Engagement Duration vs Initial Personnel Ratio

Regimental Engagements

P
w
>
g ¥ 4 - 4 °
e 3 ¢ @ i P
o
o~
o A s .
[ ]
1%
D3 4 4ee @ . .o - . oe o -
o
A Y S - . i y 4 A o
Initial Personnel Ratio
(Attacker/Defender)
Divisioual Engagements
.t
Py aL L ]
w
>
w L
Qa
[ 4 L] L3 ———— o o e
o ¢t :
[ ]
-t . [ R ;—-—--—--——c_—__;
+ 1
i !
o % 4 L B e - -
2 s
9 [ ) ..-.r.-.w - L] - - Y -
2 . Q—O-—”—“-}. [ XY} [ o o [
]
.......-——J .9 &0 L
e Kt . A I S A — 2 A A A 4 ) A, a A A A —d "
o 1 a 3 L 5 [ 3 <7 » -< io
Initial Personnel Ratio
(Attacker/Defender)

Vi - 13




Figure VI-5., Distribution of Estimated Durations
for the Divisional-Level Engagements

Engagement Number of Engagements
Duration = = = ——-mommmommommemeee——
(Days) Estiuated* Historical
1 3 8
2 12 18
3 21 19
4 14 9
5 7 3
6 5 2
7 0 0
8 0 1
9 0 0
10 0 0
11 0 1
12 0 1

Totals 62 62
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Using the step function shown in Figure VI-4.
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Figure VI-6.

Parameter Values for the Event
Version of the Breakpoint Model
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See Figures E-3 through E-7 in Appendix E

ﬁee Figures E-8 through E-12 in Appendix E




Figure VI-7. Operational Flow Diagram of the Time-Step
Version of the Breakpoint Model
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See Figure VI1-9 for regimental and divisional parameter values,




Figure VI-8. TIllustration of the Use of Al
in an Hypothetical Engagement

Simulated Value Cunulative
Time (Days) of Al Distance Advanced/
Width of Front

1 0.00 0.08
2 0.10 0.16
3 0.20 0.24
4 0.30 0.32
- 5 0.40 0.40 Atk Pos Chng

Assumptions

e a . - —

e Al - (Day - 1) x 0.10
e Attacker's movement rate = 0.08 (km/day)
e WwWidth of front = 1 (km)

Vi - 17

LR RIS e et S,




Figure VI~9.

*

- = -

Parameter Values for the Time-Step
Version of the Breskpoint Model

. o - - -

Vi ~ 18

See pages E-7 through E-8 in Appendix E
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l; Figure VI-10. Breakpoint Model (Event Version) Output:
Regimental Posture Chunges ve History
L
| |
L ) Histaorical Model Results
P Eng Dur Pos Dur Pos
BRI Id (Days) Chg (Days) Chg J
. 1 A 1 A _Q,
- 2 1 A 1 A
3 1 A 1 A
4 1 A 1 A
5 1 A 1 A
6 i A 1 A =
7 4 A 1 A *
d 8 2 A 1 A
9 3 A 1 A
o 10 3 A it A
e 11 i A 1 A
Y 12 2 A 1 A
MIEE A 13 1 A 1 A ®,
i 14 2 A 1 A i
‘, 15 & 1 1 @ 3
. 16 1 D 1 N 1
Y 17 2 D 1 D
I 18 4 D 1 D ‘
TR - I > "
B 20 1 D 1 D :
o 21 5 )} 1 ® i
‘1
A = Porture change by the attacker.
D = Tosture change by the defender
) O = pPoscure change identified incoirectly.
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Figure VI~11, Breal:point Mondel ('fime-Ste) Version) Qutput:
Regimental Posture Changes vs History
-
Historical Model Results
Eng Dur Pos Dur Pos
Id (Days) Chg (Days) Chg
' 1 1 A 1 A S
- 2 1 A 1 A
3 1 A 1 A
4 1 A 1 A
5 1 A 1 A
6 1 A 1 A
- 8 2 A 1 A
9 3 A 1 A
) 11 1 A 1 A
12 2 A 1 A
13 1 A 1 A
14 2 A 1 A
] 15 4 D 1 D
16 1 D 1 D
19 1 D 1 D
p 20 1 D 1 D
21 5 D 1 @
- 7 4 A A |
10 3 A 2 A
18 4 D 2 D
. 17 2 D 3 D
:"-'=ir |
A = Posture change by the attacker.
D = FPosture change by the defender,
O = Posture change identified incorrectly.
L
®
-
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Figure vI-12., Breakpoint Model (Event Versiom) Qutput:
Divis{onal Posture Changes vs History

Eng
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Historical Model Results
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= Posture change by the attacker.
= Posture change by the defender.
= Posture change identified incorrectly.
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Figure VI-13. Breskpoint Model (Time~Step Version) Qutput:
piviaional Postur: Changes vs History
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A = Posture rhange by the attacker.
D = Posture change by the defender.
O = pPosture change {dentified lucorrectl~
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VI1. History and Philosophy of the Model Development

In this project we set out to accomplish a task which had not been done
before. We ourselves thus had no role model and no textbook so'utions. The
purpose of this section is to present a broad discussion of our developmental
philosophy, and to lay out, as well as we can, some c¢. the reasons why the
Breakpoint Model is what it ie.

We started with the ccacept that there is, fundamentally, only one
source for knowledge -- namely, human experience. Obviously, for our task,
we could not produce an experimental war to gain direct personal experience;
we would have to draw on the experience of others. So we began trying to
find out what had already been discovered, or concluwed, about forced posture
changes. And we used a systematically organized body of data on past combat
engagements to serve as a resource of military experience in which we could
check out our informed guesses.

There were two 1Initial sources for information: studies by military
analysts and the comments and observations of veterans who volunteered to
talk with us about their combat experiences. A third source which proved
valuable was the detailed historical resear-h undertaken to add new engage-
ments to the histcrical data base.

As 1in all research, there was neither sufficient Information of exactly
the right kind, nor sufficient time . to ponder thoroughly th. Informution wo
did acquire. But having collected what information we could, we tried to put
1t all together to see 1f a coherent picture of the posture change phenomenon
emerged., The principal obstacle to a combining of information from different

sources was the multitude of viewpoints represented.
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But after much drawing up of factor lists and sorting of factors into
categories, some common ideas did become apparent. The first, ard strongest,
idea was the overwhelming importance of tactics. To a combat veteran or
military historian, this 1is not really a new or radical idea. To an analyst
brought up on Lanchester theory or other erudite mathematical formulations,
it may be. We knew, then, almost from the beginning, that some element
representing tactics or maneuver or spatial configurations on the battlefield
must be a part of the model.

A second critical element to come out of our information-gathering was
the importance of some representation of relative combat power. Power 1is an
ili-defined term; like “beauty,” it lies in the eye of the beholder. We can
list the commonly accepted elements of power: men, weapons, leadership,
training, experience, morale, motivation, and even the elusive factor, luck,
and still feel that we have not yet captured its essence. But whatever shape
it would ultimately assume, we knew we needed a representation of thkat qual-
ity which, if you have enough of it, you can win battles.

A third conviction began to form. In the past a major role in determin-
ing the outcome of warfare had been assigred to casualties. T1i was logical
to assume that the fear c¢f being killed would influence the Individual sol-
dier as would the prospect of losing his forces lead u commaader to a deci-
wton to halt an attack or withdraw from a defensive posirion. Tn addition,
casualties are (relafrively) easy to count and, given sophisticated mathemati-
cal techniquey, to compute in a combat simulatfon or war game. The very
success —-— or wide ucceptance —- of casualties as a "battlefleld scorecard”
led critics to examine the hiutorical data to find cvidence for, or against,

this practice.
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There was much evidence against it. Two observations about historical

I ) | warfare were cited:

(1) The casualty levels suffered by units changing posture during
combay vary greatly. Some units (admittedly few) are essentially wiped out

"',.‘ ” before changing posture while others give up after very low losses, and

(2) There are some cases in which units suffered very high losses with-
out changing posture.

..; Thus, casualties appear to be neither & necessary nor a sufficient
condition for a posture change. We therefcre started the project with the
notion that casualties would not play a prominent role in the Breakpoint

* Model.

One of the surprises of the Information collection effort was the dis-
covery that, examined closely, military analysts were not saying that casual-

o - w ties did not matter, only that the level at which they mattered varied widely
according to circumstances of the battle.

A little reflection will suggest reasons why this might be so. Suppose,

-ﬂ " for the sake of argument, that two commanders had decided that they would
break off an attack when their cumulative casualties reach 30%. Consider the
difficulties of actually determining, on the ground, exactly when casualties

hd reached that figure. One commander who happened to be in the most active

ct bat zoue might conclude that his unit war suffering high losses and change

to a defensive posture while hig actual losses were atill low. The other
i compander might lose communication with his subordinates and continue the
wo artack well past hir intended breskpoint.
Now to this difficulty of determining when casualties actually reach a
g pre—-determined poiut, add all those circumstances that would change the
|
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values of that pre-determined point from engagement to engagement, and the
reasons for the wide variation in the casualties suffered by unit changing
posture becomes apparent. We concluded that casualties, and comba. .osses in
general, do play a major role in determining the outcome of combat; ascer-
taining the level at which they influence a commander is the problem.

Thus, we entered the model development phase of the project with the
conviction that three areas would be critical to the model:

e Tactics and enemy maneuver,
o Relative combat strength, and
e Combat losses.

The model structure now began to take shape. We had determined that we
could not handle a causal model; we do not now know, we may never know, why
one combat force gives up exactly when It does. But, however intellectually
satisfying it would be to pin down the real reasons for success, or failure,
in combat, 1t 1is not really required to satisfy the goals of this project.
What we needed to do was to establish the conditions under which a unit
changes posture -- that 1s, we needed a description of a unit changing pos-
ture, not a list of the reasous why.

This suggested a model in the form of conditioms to be checked. 1t
condition A, then a posture change. If not A, then check the next condition.
It B, then a posture change. If not B, theun check C, and so forth.

Now our model had a primitive structure: it would be a series of 1f-
then statements.

The nrext step was to find specific conditions to represent each of the

three general aveas we had determioed to be ciltical. In choosing specific
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factors, we were gulided by the idea that what is of primary iImportance is
testing the major concepts. The important questions at this point were
these: Could the model we were attempting to develop actually be developed?
Could we get numerical values for 1t? Would its predictions come anywhere
close to the historical resuits? We felt that the important thing was to get
the big picture approximately right; the details cculd be added later.

The first area was tactics. Now we began to perceive that we would be
limited by the available data. We might describe elaborate and compelling
tactical factors, but unless we had numerical values from which we could
compute model parameters —--— the levels against which the factors in an indi-
vidual engagement might be checked —— the tactical factors would be useless.

After & careful consideration of what we had available in the data base,
we chose distance advanced by the attacker as the most realistic representa-
tion of how the attack 1s progressing.

We perceived a difficulty with this measure. The medel should handle a
reasonably wide variety of engagements, and this measure had no scale tying
it to specific circumstances. Surely the meaning, or effect, of an advance
depended on how big the attack was =-- that is, how much spuace it covered.
Knowing that the attacker has advanced one kilometer is certainly some infor-
mation, but not enough to be decisive until you know the scale of the engage—
ment.

So we looked through the data base to find a measure of distance speci-
fic to each engagement. We found only one -~ the width of front. Thus, we
now had a "unit of distance” (the front width) in which to measure the

attacker's advance. This produced our first factor:
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Distance Advanced/Width of Front

The next critical area was that of relative combat power, Our choice
was driven by two considerations. The first was a desire for simplicity. As
we noted earlier, power can be a very complex notion. Rather than create an
elaborate measure that attempted to cover this many-faceted concept, we
decided to be content at this stage with one that would capture the first-
order effect —— that 1s, that would get it about right,

The second consideration was quite practical. As in the case of the
factor chosen to represent tactical considerations, we had tu be able to get
numerical values. So, we based our second factor on the number of combat-
aats. We know this isn't exactly right, but unless a host of modifiers—-
training, experience, weapons, leadership, and many others —— are taken ilnto
account (and there goes simplicity), the head count is our best rough-cut
estimate of combat power. Again, to get a factor scaled to the particular
engagement, we took a ratio of the number of men for both sides. To minimize
confusion, we egtablished the convention that all ratios (personnel, casual-
ty) will be expressed as attacker divided by defender, regardless of the
nationalities involved.

This provided our second factor:

Personnel Ratio (Attacker/Defender)

For one of the model versions, we substituted change in personnel ratio

for the persomnnel ratio itself. Using the change (a crude first derivative)
made the trend easler to identify —— low or negative changes indicate trouble
for the attacker; larger changes are evidence that the defender is in diffi-

culties.
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Finally, as indicative of the losses suffered by each side, we chose
attacker casualties to check for attacker posture changes and defender
casualties to check for defender posture changes. Again, these factors need
to be scaled; absolute numbers are not very meaningful, So, we expressed
casualtles as a percent of the initial personnel utrength.

These beczame our next factors:

Attacker Casualties (% initial personnel)
Defender Casualties (% initial personnel)

One of the model versions required a "safety net" to catch any engage-
ments not resolved by this set of checks. We added a factor that represents
the relative combat losses of the two sides to provide the last factor:

Casualty Ratio (Attacker/Defender)

With the factors selected, we could draw the model flow diagrams shown
earlier (Figures VI-2 and VI-7). The model parameters are shown in the dia-
grams as the abstract quantities Al, A2, Bl, and so forth. The next task was
to obtain numerical values for them.

After careful consideration, we concluded there was nothing structurally
dif{erent about posture changes by a division and those by its next subor-
dinate unit -- in the historical engagements, the regiment. Therefore, the
same model could be used for both, although the parameter values would be
different.

We separated the Breakpoints Data Base into divisiona”’ and regimental-
level engagements for the parameter computations. The methods uszed to
extract parameter values from the historical data were based on a very simple
idea. When the list of engagements 18 ordered by numerical values of one of

the model factors, say personnel ratio, it is found that the cuases with
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attacker posture changes are clustered at one end and the cases with defender
posture changes at the other., We chose as parameter values those factor
values that would minimize the number ¢f errors if the posture change was
identified oa the basis of that factor. To be very conservative, values
close to either extreme (either low or high) were selected. This left cases
in the middle that were not assessed by this one factor, but were left for
further checking.

The procedure for computing parameter values is described in great de-
tail in Appendix E. It 1s pointed out that this procedure does not necessar-
ily give the lowest error rate for this particular set of historical engage-
ments., Better results might be obtained by a few ad hoc changes here and
there. liowever, these changes would have no bet:ter justification than that
they worked. We resistel this course of action for two reasons:

e At this point, we are more interested in procedures and model struc-
tures than in improving our scorecard of correct predictions. Once the model
and parameter estimation procedures have been used and understood, then there
will be time for adding details. Then, it should be the model that is modi-
fied rather than the parameter estimatlon.

® Just how these parameter "tweakings"” might be done is almost entirely
intuitive at this point. 1f these manipulations were used, it would be
impossible to record them as a part of a procedure that all other investi-
gators could follow, and developing such a procedure is more important than

the results for these particular engagements.
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VIII. Conclusions

The project goals have been accomplished. The study team hes:

e To the extent permitted by the project resources, surveyed what
others have written on the subject of forced posture changes,

® Gathered groups of veterans to discuss their experiences in an
orderly, systematic fashion, and analyzed their contributions,

® Collected data for a new group of engagements in which forced
posture changes occurred,

e Combined the new engagements with previocusly researched engage-
ments that met the study requirements tc foru a Breakpoints Data Base of 83
historical cases, comprising 62 divisional and 21 regimental eagagements, all
of which include forced posture changes,

e Created a model suitable for use in a combat simulation or war
game to terminate combat engagements,

e And, finally, produced voluminous documentation for each step of

this process.

The Next Steps

The Breakpoint Model developed in this project could be described as a
first-order model. We think it captures the essence of the posture change
phenomenon. It 18 still lacking in the finer datails, but th details are
useless if the baslc structure is flawed, and getting the basics right has
been the purpose of this project.

It is the judgment of the study team that encugh work has now been done

on the model; what is needed is additional testing and experieuce in applying
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it. This will provide information on the model's strengths and weaknesses,
s0 that we will know what about it needs to be changed and what additional
data will be needed to change it.

Since all of the parameter estimation and model testing have been done
on World War II engagements, an obvious next step 1s to apply the model to
later combat data —-- Korean War data, where available, and, especially, the
extensive data on tl: Middle East conflicts.

If the model, with its current parameter values, produces acceptable
"first-order” results for these engagements, this will be evidence that the
nature of modern combat retains much In common with the combat of World War
1T, and that combat in Europe 1s much like combat in the Middle East.

If, as seems more likely, the model requires new estimations of the
parameter values, then we can say that, while details cnange, thé same basic
factors are critical,

1f the model, even with new parametere, fails to reproduce the essence
of the historical engagements, then we must conclude that the model structure
is flawed and must be modified. However, should this prove to be the case,
the new model development need not start from scratch, but may go forward

from the point reached here.
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Appendix A

THE NEWLY RESEARCHED ENGAGEMENTS

Introduction
This appendix presents information on the 24 engagements that were re-
searched specifically for this study, and that form part of the Breakpoints
Data Base. The appendix includes three bodies of material:
e narratives of the engagements;
e a list of sources used in researching the engagemen.s;
e printouts of the data entered in the Breakpoints Data Base for the

engagemer Is.

S§idi Bou Zid I, 14 February 1943 (R)*

CCA, 1lst Armored Division, with the attached 168th RCT (-), was given
the mission of defending the Eastern Dorsal mountain pesses in Tunisia. The
positions chosen were widely separated and not mutually gupporting. Before
first light on 14 February elements of the 10th and 21st Panzer Divisions
attacked to envelop these positions and destroy CCA. Moving swiftly, the
German forces overran the outposts of CCA, and isolated the 168th RCT. The
main body of CCA counterattacked against superior German forces, was out-
flanked, and was forced to withdraw with heavy losses,

Significance. RCT 168 was isolated. CCA was rendered combat ineffec-
tive and was unable to support the counterattack to relieve RCT 168 on the

following day.

* R following an engagement namr indicates a regimental-level engagement; D
indicates a divisional-level engagement.
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S§idi Bou Zid IX, 15 February 1943 (R)

CCC, lst Armored Division, was to attack from the northwest to clear an
escape route for RCT 168(-), trapped by the German attack of the previous
day. The attack was to be made by the armored elements of CCC, supported by
artillery and with tank destroyers on its flanks, Initial resistance was
minimal, consisting mainly of effective harassing attacks by German dive
bombers on the supporting US artillery. By late afternoon advanced US
armored units had penetrated to Sidi Bou Zid. There the US forces were
trapped .n a well-planned German antiarmor ambush. German tanks then coun-
terattacked, threatening both flanks of CCC, which subsequently withdrew to
the west with heavy loss.

Significance. Half the armored strength of rhe lst Armored Division had
been rendered combat ineffective in two days of combat, The isolated RCT
168(-) attempted to break oit on the night of 16-17 ¥ebruary, but most of its

men were captured.

Kasserine Pass, 19-2Z0 February 1943 (R)

Allied forces were attempting to develop new positions to protect the
logistical instailations exposed by the collapse of the southern flank of II1
Corps in the battles of Sidi Bou Zid. Task Force Stark, lst US Infantry
Division, was to defend positions on the high ground flanking Kasserine Pass
with tanks and tank destroyers, suppcrted by artillery. On the evening of 18
February a German a*tempt to seize the pass by coup de main failed. A more
methodical assault on 19 February seized commanding terrain on the left flank
of the US forces. By early morning of 20 February commanding terrain onm both

flanks was in German hands, and the U forces withdrew in disorder.




Signiticance. Although forced to withdraw, US forces delayed the Ger-
mans long enough to allow II Corps reserxrves to occupy strong positions to the
northwest, The depleted German forces were unable to penetrate these posi-

tions and withdrew on 22 February.

Rapido River North I, 20-21 January 1944 (R)

The 36th Infantry Division's l4lst Infantry Regiment /+) was to make an
assault crossing of the Rapido River north of St. Angelo. On the night of 20
January boat parties met effective artillery, mortar, and small arms fire,
and portions only of the 1lst Battalion were able to cross. These elements
were 1solated by the loss of their footbridge and were wiped out by a German

counterattack on the morning of 21 January.

Rapido River North II, 21-22 January 1944 (R)

A second attempted assault crossing of the Rapido River was made on the
night of 21 January and was partially successful, with the 2d and 3d battal-
ions, l4lst Infantry Regiment, crossing and advancing about 1,000 meters into
the German position. hHowever, effective German fire again destroyed the
unit's bridges and isolated the battalions that had crossed. The two battal-—
lons defended themselves against increasingly strong countirattacks but were
overwhelmed on 22 January.

Significance. The 1S attack failed completely with heavy losses. No

German reserves were drawn to the area, so the secondary intention of divert-

ing forces from the vicinity of the intended Anzio landings falled as well.
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Bapido River South Y, 20-21 January 1944 (R)

As part of the US 36th Infantry Division's attempt to cross the Rapido
River, the 143d Infantry (+) was to make an assault crossing of ¢ river
south of St. Angelo. Elements of the lsr Battalion crossed on the night of
20 January. Attempts by the 3d Battalion to cross were frustrated by mine-
fields and effectiva German artillery and mortar fire. On the morning of 21
January the US troops were withdrawn to their assembly areas, having made

little or no progress.

Rapido River South II, 21-22 January 1944 (R)

A second attempted assault river crossing by the 2d and 3d battalions on
the evening of 2{ January also failed. The US units crossed the river but
were disorganized by heavy mortar and small arms fire. Unable to advance
more than 700 meters and under heavy counterattack, the survivors withdrew
early on 22 January.

Significance. The US attack failed completely with heavy ln-ses. No
German reserves were drawn to the area, so the secondary intention .f divert-

ing forces from the -‘icinity of the intended Anzio landings failed as well.

Bowling Alley I, 16-19 February 1944 (D)

On 22 January 1944 the US VI (orps established a beachhead at Anzio.

Although initial resistance was minimal, the Germans reacted rapidly, moved
reserves to the area, and blocked expension of the beachhead. Hitler made -
the elimination of the beachhead a priority. A decisive attack was to be
made when sufficient forces were available. This attack began on 16 Feb-
ruary, with the main effort directed at the center of the Allied line, held e

by the US 45th Infantry Division,




The 157th Infantry, with a single battalion in the line, held the left
of the divisicn's position. Initial German assaults on 15 February were re-
pulsed with heavy loss tc the atrackers. During the night of 16/17 February
German armor and infantry moved scuth on the Rome-Anzio highway, attacked
along the highway at the boundary between the 157th Infantry and the 179th
Infaniry on its right, and succeeded in enveloping the right flank of the
157th. The 157th withdrew tec its left and went into a perimeter defense,
opening the highway to German movement. Further German attacks on che unit
failed, and the German assault ended on 19 February as Allied counterattacks
developed strength,

Significance. The withdrawal by the 157th Infantry on 17 February ex-—
posed the left flank of the neighboring 179th Infantry, which withdrew with
heavy losses (see Bowling Alley II). However, the strong defemse by the
157th in its new position prevented the Germans from widening their penetra-—
tion of the 45th Division sector and ailded materially in stopping the overall

German offensive,

Bowling Alley II, 16-17 February 1944 (D)

The 179th Infantry, with two battalions in line, held the center of the
US 45th Infantry Division's sector during the German offensive at Anzilo.
Strong German attacks on 16 February were repulsed with heavy loss. However,
the withdrawal of the 157th Infantry on the 179th's s left, on the moruning of
17 February, exposed the regiment to envelopment. The 179th withdrew while
in contact with the Germans, and two of its battalions suffered heavy casual-

ties. The regiment was hard-pressed to hold its new line under the con-

tinuous cnemy pressure. The arrivsl of division and corps reserves on 18




February allowed the two disorganized battalions of the 179th to pass into
reserve to reorganize.

Significance. The near destruction of the 179th Infantry created a
serious threat to the Allied beachhead. Only by heavy use of air and artil-

lerr assets, and bLv the commitment of reserves, was the situation stabilized.

Bowling Alley III, 16—17 February 1944 (D)

The right of the 45th Division at Anzio was held by the 180th Infantry
with two battalions in the line. The German attacks of 16-17 February were
repulsed with heavy loss. The collapse of the 179th Infantry on the 180th's
left, on 17 February, forced the regiment t. refuse its left flank to prevent
envelopment from that quarter. This was skilfully done, the companies dis-
engaging under protective fire from supporting artillery, The new position
was maintained until the German attack halted on 19 February.

Significance. The defense by the 180th Infantry was material in iimit-
ing the German penetration of the 45th Division's line. The great skill with
which the regiment's left flank btattalion withdrew was in marked contrast to

the withdrawal of the 179th Infantry, which virtually collapsed.

Mortain I, 7 August 1544 (R)

The US 30th Infantry Division was to defend the left flank of VII Corps,
and prepare to continue its advance to the east and southeast. On the morn-
ing of 7 August the German Avranches counterattack struck the US position be-
tween Mortain and St. Barthelemy. The lst and 3d Battalions, 117th Infantry,
held the village of St. Barthelemy and the high ground to its west against

heavy German attack. The 3d Battalion was forced back some 70 meters, but
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continued to control the main road Juvigny - St. Barthelemy. The lst Battal-
ion was penetrated on the evening of 7 August and withdrew west to new defen—
sive positions on the right of the 3d Battalion. These positions were held
against repeated assault until elements of the 119th Infantry and CCB/3d
Armored Division arrived to stabilize the situation on 3 August.
Significance. With the arrival of the reserves the 117th Infantry was
able to counterattack, eventually forcing the Germans to withdraw omn 12
August. The German attack failed to penetrate the US lines, and, with their
armored forces engaged at Mortain, the Germans were unable to prevent the
breakout by US forces east into the flank and rear of the German armies in

France.

Mortain 1I, 7 August 1944 (R)

The initial German attacks on the 30th Infantry Division isolated the 2d
Battalion, 120th Infantry, on Hill 317 east of Mortain. The 1st Battaliom,
120th Infantry, was forced westward, where it was joined in defending Hill
285 by the 24 Battalion, 117th Infantry. Effective artillery fire called
down by observers on Hill 317 broke up further German attacks on Hills 285
and 317. Effective artillery fire was also brought to be r on the German
attacks on the 117th Infantry (see Mortain I). The situation stabilized with
the arrival of elements of the 119th Infantry on 8 August.

Significance. With the arrival of reserves, the 120th Infantry was able
to counterattack, forcing the Germans to withdraw by 12 August. The German
attack failed to penetrate US lines, and with their armored forces engaged at
Mortain, the Germans were unable to prevent the breakout by US forces east—

ward into the flank and rear of the German armies in France.
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Schmidt I, 2-5 November 1944 (R)

The US 28th Infantry Division was assigned the mission of advancing
through the Huertgen Forest to the Roer River., All three regiments of the
division were to attack simultaneously along three divergent axes. In the
center, the 112th Infantry was successful initially. The village of Vosse-
nack was captured on 2 November. On 3 November the 2d and 3d Battalions con-
tinued the advance, seizing Kommerscheidt and Schmidt against little opposi-
tion. The Germans counterattacked on 4 November, forcing the 34 Battaliom
out of Schmidt. The rugged terrain delayed the supporting armor, and US
tanks were only able to Intervene to ald the 2d Battalion at Kommerscheldt.
By 5 November elements of the 2d and 3d Battalions were able, with armor
support, to stabilize a defense which held against repeated attacks until 8§
November, when the two battalions withdrew.

Significance. After initial success the US attack was halted by the
rapid Germau response. The lack of armor support was a critical factor in
the collapse of the 3d Battalion. With the exception of Vossenack, none of

the objectives captured were held.

Schmidt IXI, 2-3 November 1944 (R)

The second of the three 28th Division attack axes was on the right
flank. The attack was made by the 110th Infantiy. The 2d and 3d Battalioms
made repeated but unsuccessful attacks against strong German positions on 2
November. Little ground was gained, and the Germans mounted a winor counter-
attack, which was repulsed, on the night of 2-3 November. The attack was
continued on 3 November, bur. with little success. On 4 November the two bat-
talions went over to the defense, their new mission being to support b fire

a new flanking attack by the lst Battaliom.
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Significance. The failure of the 110th to advance resulted in the sole
divisional reserve, its 1lst Battalion, being released to conduct a flank
attack, which was ultimately unsuccessful. This reserve was then not avail-

able to support the 112th Infantry at Schmidt.

Schmidt I1X, 2-4 Noveamber 1944 (R)

The third 28th Division attack axis was on the left flank. The attack
was made by the 109th Infantry. This attack met with scme success on 2
November. The 3d Battalion advanced some 500 meters against light resistance
before halting for the night. The regiment resumed the attack on 3 November
and immediately encount=red strong resistance and local counterattacks. On &
November the attack bogged down completely under heavy artillery, mortar, and
small arms fire. German infiltration into the flank and rear of the 109th,
along with strong counterattacks, forced the regiment over tc the defens=z,
which was maintained until the 12th Infantry relieved the 109th on 6 Novem-
ber.

Significance. The 109th Infantry incurred lieavy casualties for little
gain. TUnable to carry out its mission, the regiment was alsc unavailable to
support the advance of the 112th Infantry -- the only attack that showed some

possibility of success.

Wahlerscheid, 13-16 December 1944 (R)

The US 2d Infantry Divisio' was to drive northeast from Krinkelt-
Rocherath to take the Roer River defenses from the flank and rear in concert
with an attack by the 8th Infantry Division from the west. The German

defenses at Wahlerscheid, although weakly held, were well sited and camou-
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flaged. 1Initial attacks by the 9th Infantry made little progress and result-
ed in heavy casualties. On 15 December a combat patrol finally succeeded in
penetrating on a narrow front at a point where the German wire and minefields
were not covered by fire. This penetration was exploited on 16 December, and
the German defenses were taken in fiank and rear on a 1,000-meter front.
Many prisoners were taken, and the 38th Infantry was alerted to pass through
the 9th Infantry and expand the penetration further.

Significance. Although the 2d Division had a local success, the value
of the penetratior was negated by the opening of the German Ardennes offen-
sive on 16 December. The cffensive forced the division to withdraw south ana

west to prevent its encirclement in the salient created at Wahlerscheid.

Krinkelt-Rocherath I, 17 December 1944 (K)

At the beginning of the German Ardennes offensive (16 December 1944} the
US 2d Infantry Division was in a vulnerabie position. The bulk of the divi-
sion, the 9th and 38th Infantry and attached units, was deployed in the
Wahlerscheid salient with a single rnad its only route of withdrawal to the
south and west, This xoute was threatened by heavy pressure that was forcing
back the 99th Infantry Division on the 2d Division's right rear. To stabi-
lize the situation the 23d Infantry was committed from 2d Division reserve to
counterattack to restore the position of the 99th Civision,

The 3/23d Infantry took positicn east ot Krinkelt-Rocherath to cover the
withdrawal of elements of the 99th Division on 17 December. The battalion
was struck almost immediately by strong German infantry attacks. Although It
lacked artillery support and was hampered by poor fields of fire, the 3/23d

held out until] German armor penetrated the positions of its left flank com-
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pany. The remnants of the battalion then withdrew to Krinkelt-Rocherath with
heavy losses,

Significance. The 23d Infantry was unsuccessful in its counterattack
mission. However, the stand in the woods east of Krinkelt—-Rocherath did suc-
ceed in delaying the German advance long enough for the 99th and 2d Divisions
to withdraw to new positions at Krinkelt-Rocherath. As a result the 3/23d
Infantry played & Key role in stopping the northern pincer of the German

Ardennes offeusive.

Krinkelt—Rochersth II, 17-19 December 1944 (R)

The leading elements of the 3/38th Infantry, 2¢ Infantry Division, plus
attached troops, were withdrawn from the Wahlerscheid salient on the night of
16/17 Decenmter to take up defensive positions at Krinkelt-Rocherath. Initial
German attacks on 17 December penetrated into the positiors at Rocherath but
suffered heavy losses. Strong German arwored and infantry forces then
attempted to seize Krinkelt during the night of 17/18 December, but without
success. Additiorel elements of the 38th Infantry and fragments of other
vnits of the 2d and 99th Divisious arrivad to bolster the defense during this
period. Combat was at close quarters, and loeses were heavy on both sides.
The Germans, unable to exploit their superiority in armor in the confines of
the village streets, made little progress. Critical to the defense was the
concentration of artillery north and west of the villages, with over 11 bat-
talions available to fire ia support of the 38th Infauntry and attached units.
Further German attacks on 19 December were also repulsed. The arrival of the
lst Infentry division to the west allowed the defenders at Krinkelt to with-

draw to new positions on Elsenborn Ridge during the night of 19/20 December.
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Significance. The defense of the villages was critical in stopping the
German Ardennes offensive. The losses and delay inflicted on the German
spearhead wrecked the timetable for the advance to the Meuse River. Enough
time was gained for the arrival of US reinforcements and for the withdrawal

of the 2d and 99th Divisions from tneir exposed positions.

Schnee Effel Center, 16-19 December 1944 (R)

The 423d Infantry, 106th Infantry Division, was deployed in defensive
positions on the Schnee Eifel on 16 December 1944. It was intended that the
division should gain combat experlence in a quiet sector of the front. Om
the morning of 16 December the German Ardennes offensive opened, with ele-
ments of the 18th Volks Grenadier Division forcing .he provi,in~nal buttalion
of the 423d Infantry (Cannon Company, Antitank Company, and C/820th Tank
Destroyer Battaliom) out of Bleialf. The 423d then committed elements of
Headquarters Company and B/8lst Engineers, regaining Bleialf on the evening
of 16 December. The regiment was again forced from the village on the morn-
ing of 17 December. The German forces moved north to link up at Schoenberg
with the right wing of the 18th Volks Grenadier Division, encircling the US
forces on the Schnee Eifel. The 423d Infantry attempted to break out on 18-
19 December, but failed and was forced to surrender.

Significance. The collapse of the Schnee Eifel position led to the
largest mass surrender by the US Army in Europe during World War II. The
German attack opened a major hole in the VIII Corps line, allowing the

Germans to develop their planned penetration to the Meuse River.
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Schnee Effel South, 16 December 1944 (D)

Deployed to the south of the 423d Infantry on the Schnee Eifel, the
424th Infantry wae to be the only major element of the 106th Division to
remain intact during the German Ardennes offensive., The 424th was in good
defensive positions, utilizing in part elements of the German Westwall
defenses captured by the 28th Division in October 1944, These positioms
allowed the 424th to stop frontal attacks made by the Germans on 16 December.
On the regiment's left flank, however, was a line of outposts manned by the
424th Regimental Cannon Company (fighting as infantry), the Division Cavalry
Troop, and B/18th Cavalry Squadron. Much outnvmbered, these light forces
were forced back to the Qur River on 16 Decexmber. Their withdrawal threaten-
ed the rear of regimental elements remaining to the east of the Our River,
which, although reinforced by elements of CCB/9th Armored Division, withdrew
on the night uf 16 December.

Significance. The withdrawal of the 424th Infantry to the west of the
Our River increused the isolation of the two regiments of the 106th Division
on the Schaee Eifel. The 424th suffered severe losses but withdrew relativa-

ly intact and became a needed addition to the defenders of St. Vith.

Schice Eifel North I, 16 December 1944 (D)

On 16 December the 1l4th Cavalry Group manned outposts 1in the Losheim
Gap, on the lefr fiank of the 106th Infancry ivision. The cuipusis covered
a front some six kilometers wide, with company-sized strongpoints. These
positions were so widely scattered that uo cchetent, mutually supporting

defense was possible. German assault teams were able, in mos: cases, to

infiltrate the positions unobserved. These teams then were able to ambush
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elements of 1l4th Cavalry Group that attempted to counterattack. By noon on
16 December the forward elements of l4th Cavalry Sroup withdrew, where able.
By the eveniug of 16 December tne remnants of the l4th Cavalry Group had
broken contact with the Germuns and were attempting to reorganize in the
woods northeast of St. Vith,

Significance. The failure of the l4th Cavalry Group to hold the Losheim
Gap exposed the left flank of the 106th Division on the Schnee Eifel to
envelopment. By failling to remain in contact with the Germans, the 1l4th
Cavalry could not provide the 106th Division the vital information needed to

assess the scope and objectives of the German attack.,

Schnee Eifel North II, 16-19 December 1944 (D)

On the morning of 16 December elements of the 18th Volks Grenadier Divi-
sion, after breaking through the positions of the l4th Cavalry Group (Echuee
Eifel North I), enveloped the left rear of the 4224 Infantry. The German
penetration threatened US artillery positions southwest of Auw. Elements of
Headquarters Company andlL Company were committed to block the penetration,
but were then diverted to meet a threat to the regimental CP at Schlausen-
bach, With their route unimpeded, the Germans were able to advance to Andler
on the Our River and, by mornirg of 17 December, to capture Schoenberg. The
loss of Schoenberg closed the withdrawal route of th. 4224 Infantry and the
adjacent 423d Infantry (Schnee Eifel Cenier). The trapped regiments prepared
to break out on 18 December but were met with heavy fire; they surrendered on
19 December,

Signi icance. The loss of the 42.d and 423d Infantry marked the largest

mass surrender by the US Army in Europe during World War II. The collapse of
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the 106th Division and the attached 1l4th Cavalry Group opened a major hole in
the VIII Corps line, allowing the Germans to develop their planned penetra-

tion to the Meuse River.

Our River Center, 16-i8 December 1944 (D)

The 110th Infantry, 28th Infantry Division, was defending the line of
the Our River on 16 December 1944, The regiment had been hard hit in the
Huertgen Forest In November, and was absorbing replacements for its losses.
The Germans attacked before first light, and before the commencement of their
artillery preparation. Assault parties crossed the Qur River and infiltrated
through the company strongpoints that were disperced over a 12-kilometer
front. With one battalion in divisican reserve, the 110th Infantry had only
two battalions available for the defense. The strongpoints inflicted heavy
casualties and delayed the Germans, but were unable to stop the advance.
Some units in strongpoints held out until 18 December, while others withdrew
to the regimental CP at Wiltz. The defense of Wiltz collapsed orn 18 Decem—
ber, and from that point the 110th Infantry existed only in scattered rem-—
nants. It was not reconstituted #s a regiment until the middle of January.

Significance. Given the length of f-ont to be defended, the 110th
Infantry was unable to maintain a coherent defense. The hours gained by the
tenacio's defense of the strongpoints delayed the German attack long enough
for the 10lst Airborne Division te arrive to defend the critical road jurc—

tion at Bastogne.

Our River North, 16-17 December 1944 (D)
On 16 December the 112th Infantry, 28th Infantry Division, was defending

the line of the Qur River ' ‘th two battalions east of the river and one west.
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The German attack, by elements of the LVIII Panzer Corps, struck the left
flank and front of the US position, The 112th Infantry was well prepared,
utilizing sections of the captured German Westwall fortifications in its de-
fense. The German attack on the left was stopped, and heavy casualties were
inflicted on the attackers. The 424th Infantry (Schnee Eifel South) aided
the defense by bringing effective fire on the flank of the German attack. On
the right, however, German infantry was able to infiltrate and threaten the
1121ii's withdrawal route over the Ouxr River. This threat, and a threat to
the left flank caused by the withdrawal of the 424th Infantry on 17 December,
forced the 112th Infantry to withdraw under heavy pressure on the evening of
17 December.

Significance. The 112th Infantry was able to maintain a coherent
defense until the threat to its flanks made withdrawal imperative. The delay
imposed by the 112th slowed the completion of German hridges over the Our
River, preventing fuil employment of the German armor until 18 December. The
US regiment broke contact on 18 December and moved north, where it became a

welcome reinforcement to the defenxse of St. Vith.
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Sources for Daita fcr Newly Researched Engagements

Archival Sources

The records may be found as follows:

® RBGA07 (Record Group 407) may te found at the Washington National

Records Tenter, National Archives and Records Administration (NNMF).

e T numbered records are microfilmed German records found at the

National Archives, Washington, DC.

® R numbered records are German records found at the Bundesarchiv~

Militararchiv, Freiburg, FRG.

Siui Bou Zid

RG407,

RG407,

RG407,

RG407,

RG407,

RG407,

RG407

RG407,

RG407,

T313

Box 14916, 601-TK(1)=G.2, History, lst Armored Regiment, 8 Nov
42-9 May 43

Box 23700, TDBN-6701-0.3, Operatiors Report, 70lst Tank Destroyer
Bn, 21 Jaa 43-16 Feb 43

Box 14816, 601~-CCA-3.0, Narrative, CCA lst Armored Div, 23 Jan
43-26 Feb 43

Box 9417, 334-0.3, Opevations Report, 34th Infantry Div, 3 Jan
43~-13 May 43

Box 14767, 601-3.2, Operations Reports, lst Armored Div, 30 Jan
43-14 Feb 43

Box 9425, 334-1.16, 34th Infantry Div, Report of Casualties, Feb
43

Box 14967, 601-INF(6)~0.3, 6th Armored Infantry, Report of Opera-
tions, 19 Feb 43-23 Feb 43

Box 3172, 2020-3.2, Operations Reports, II1 Corps, 15 Feb 43-20
Feb 43

Box 14923, 601-TK(13)-0.1 ro 0.2, History, 13th Armocred Regiment,
10 Jan 43-9 May 43

Roll 416 Frame 8709090, 5th Fanzer Army, Specfal Report on Supply
Situation and Combat Forres of the Army, 15 Feb 43
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T313

T313

Kagserine Pass

RG407,

RG407,

RG407,

RG407,

T314

Rapido

RG4O7,

RG407,
RG407,

RG4O7,

RG407,

RG4O7,

T312

T312

Roll 416 Frame 8709617-8709618, 5th Panzer Army, Operations
Report, 15 Feb 43

Roll 416 Frame 8709751 and 8709756, Artillery Strength Reports,
10th and 21st Panzer Divisions, 6 Feb 43

Box 5952, 310-INF(26)-0.3, Operations Report, 26th Infantry, 8
Nov 42-8 May 43

Box 19525, ENGR-19~0.3.0, Diary and File, 19th Engineers, 19 Jul
42-18 Jul 43 .

Box 5899, 301-FA(33)-0.3, Operatiors Report, 33rd Field Artillery
Bn, 8 Nov 42-28 Feb 43

Box 23768, TDBN-805-0.1 to 0.7, 804th Tank Destroyer Bn, Engage-
ment in Combat, 10-24 Feb 43

Roll 21 Frame 001198, 15th Panzer Division, Report of Operations,
15 Feb 43

Roll 23 Frame 000296, 15th Panzer Division, Strengthk Report, 7
Feb 43

Roll 460 Frames 8756888 and 8757131, Afrika Korps, War Journal
and Quartermaster Reports, Feb 43
River

Box 9934, 336~INF(l41)-0.3, Operations Report, l4lst Infantry, l-
31 Jan 44

Box 9794, 336-0.3, Operations Report, 36th Infantry Div, Jan 44
Box 9804, 336-1.0 to 1.2, 36th Infantry Div, G-1 Journal, Jan 44

Box 97840, 336-3.2, G-3 Journal and Fdle, 36th Infantry Div, 19

Dec 43-19 Jan 44

Box 9841, 336-3.2, G-3 Journal and File, 36th Infantry Div, 20
Jan 44-19 Feb 44

Box 9992, 336-INF(143)-0.3, Operations Report, 143rd Infantry,
10-31 Jan 44

Roll 410 Frame 7605294, 10th Army, Strength and Losses Jan 44

Roll 83 TFrames 7606014 and 7606306, 15th Panzer Grenadier Divi-
sion, Armor and Artillery Strength Reports, 19-21 Jan 44
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T312

T312

Roll 83 Frames 7606256 and 7606513, 15th P: azer Grenadier Divi-
sion, Casualty Report, 20-21 Jan 44

Roll 83 Frame 7606301, 15th Panzer Grenadier Division, Strength
Report, 20 Jan 44

Bowling Alley

RG407,

RG407,

RG407,

RG40O7,

RG4O7,

RG407,

RG407,

RG407,
RG407,
RG407,

RG4O7,

rG407,

RG407,

RG407,

T312

T312

Box 107890, 345~1.16 to 1.17, 45th Infantry Div, G-1 Report on
Personnel Statistics, Feb 44

Box 16638, ARBN-191-0 to 0.3, 191st Tank Bn, Historical Record
and G-3 Journal, Feb 44

Box 23640, TDBN-645-0.7, 645th Tank Destroyer Bm, Unit Journal, 1
Jan 44-29 F=b 44

Box 10957, 345-3.2, 45th Infantry Div, G-3 Journal and rile, 11
Feb 44-20 Feb 44

Box 11057, 345-INF(157)-0 to 0.3, 157th Infantry, Operations
Summary, Feb 44

Box 10866, 345-1.2, G~1 Journal and File, 45th Infantry Div, 20
Feb 44-31 Mar 44

Box 11068, 345-INF(157)-3 to 3.2, G-3 Journal and File, 157th
Infantry, 1 Jan 44-31 Aug 44

Box 3635, 206-1.2 to 1.6, VI Corps, G-l Journal and File, Feb 44
Box 3762, 206-3.2, VI Corps, G=3 Journai #nd File, 16-20 Feb 44
Box 3596, 206-0.3, VI Corps, After Action Report, Jan—Jun 44

Box 11077, 345-INF(179)-0.3, 179ch Ipfantry, History, 1 May 43-30
Apr 44

Box 11083, 345-INF(179)-0.7, 179th Infantry, G-3 Journal and
File, 1 Jan 44-31 Mar 44

Box 11097, 345-1nF{1803)-0.3, 180th Infantry, Operations Report,
Feb 44

Box 11112, 345-INF(180)-3.2, G-3 Journal and File, 180ih Infan-
try, 1 Jan 44-29 Feb 44

Roll 483 Frames 8073981 - 8073985, l4tn Army, Report on Troops,
16 Feb 44

Roll 483 Frame 8074390 -~ 80743%9, 14vh Army, Artillery Composi-
tion, Feb 44
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T312 Roll 483 Frame 8074031, l4th Army, Weapons Losses, Feb 44
T312 Roll 483 Frame 8074705, l4th Army, Personnel Losses, Feb 44

GMDS combined British, Canadian, and US Staff. The German Operation at
Anzio., NP, ND, (Translation of l4th Army War Diary)

Mortain

RGA07, Box 8895, 330-INF(117)-0.7, 117th Infantry, Unit Journal, 14 Jun
44-13 Sep 44

RG407, Box 23847, TDBN-823-0.1 to 0.7, 823rd Tank Destrovyer Bn, Unit
History, Aug 44

RG407, Box 23850, TDBN-823-0.8, 823rd Tank Destroyer Bm, Unit Reports,
19 Jul 44-8 Ar g 44

RG407, Box 23851, TDEN-823-0.8, 823rd Tank Destroyer Bn, Unit Reports, 9
Aug 44-31 Aug 44

RG407, Box 3827, 207-0.3, VII Corps, After Action Reports, Aug 44

RG407, Box B733, 330-1.2, 30th Infantry Div, G-1 Journal and File, 1 Aug
44-30 Sep 44

RG4J7, Box 8853, 330-ART-0.7, 30th Infantry Div, Artillery Operations
Report, Aug 44

RG407, Box 8918, 330-INF(120)-0.3, 120th Infantry, History, Aug 44
RG407, Box 6707, ARBN-743-0.3 to 3.2, S-3 Journal, 743rd Tank Bn, Aug 44

7312 Roll 1569 Frames 000205 and 000359, XXXXVII Panzer Corps,
Strength Reports, 7 Jul 44 and 7 Aug 44

T3l Roll 4 Framee 3913, 4329, and 4330, Strength Reports, 2nd Panzer
Div and lst SS Panzer Div, 11 Aug 44 and 13 Aug 44

T3i4 Roll 1604 Frames 1373 - 1375, 17th SS Panzer Grenadier Div,
Strength Report, 23 Jul 44

T314 Roll 1496 Frame 1011, 2nd S5S Panzer Div, Casualty Report, 8 Aug
44~9 Aug 44

T314 Roll 1496 Frames 1027, 1037, and 1059, Strength Report, 2nd SS
Panzer Div, 10 Aug 44-13 Aug 44

Schmidt

RG4CQ7, Box 3530-3532, 205-3.2, V Corps, G-3 Reports, 1 Nov 44-14 Nov 44
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RG407,

RG407,

RG407,

RG4O7,

RG407,

RG407,

RG407,

RG4O7,

RG407,

T78

Box 8607, 328-INF(112)-0.1 to 1.13, Unit Reports, 112th Infantry,
Nov 44

Box 3586, 205-ART-0.7, V Corps Artillery, Staff Journal and File,
Nov 44-Mar 45

Box 3409, 205-0.1 to 0.3, V Corps, G-2 Historical Reccrd, Oct-Nov
44

Bex 16680, ARBN-707-0.1 to 3.0.1, 707th Tank Bn, S$-3 Journal, Nov
44

Box 3592, 205-ART-3.2, V Corps Artillery, Unit Reports, Sep-Dec
44

Box 23&5s3, TDBN-893-0.1 to 3.2, 893rd Tank Destroyer Bn, G-3
Journal and File, Nov 44

Box 8596, 328-INF(110)-0.1 to 0.3, 110th Infantry, Unit Reports,
Nov 44

Box 8600, 328-INF(110)-0.7, 110th Infantry, G~3 Journal and File,
1 Nov 44-30 Nov 44

Box 8593, 328-INF(109)-0.3 to 0.7, 109th Infantry, Unit feports,
Nov 44 :

Roll 414 Frame 6333262, Army Surgeon Generals Report, Casualties
of 7th Army, 1 Nov 44-10 Nov 44

Wahlerscheid, Krinkelt-Rocherath

RG407,

RG407,

RG407,

RG407,

RG407,

RG407 .

RG4O7,

Box 3410, 205-0.3, V Corps, After Action Report, 1 Dec 44-31 Dec
44

Box 23636, TDBN-644-0.3, After Action Report, 644th Tank
Destroyer Bn, 1 Dec 44-31 Dec 44

Box 16703, ARBN-741-0.1, Unit Journmal, 74lst Tank Bn, 1 Dec 44-31
Dec 44

Box 6011, 302-INF(9)-0.7, G-3 Journal, 9th Infantry, Sep-Dec 44

Box 6036, 302-ART-0.7, 2nd Infantry Div Artillery, G-3 Journal
and File, Nov 44-Mar 45

Box 6070, 302-1N¥(23)-0.2 to 0.7, 23rd Infautry, Unit History,
Dec 44

Box 27571, TDBN-612-0.1 to 0.3, 612th Tank Destroyer Bn, History,
Dec 44
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RG407,

T311
T311

T311

T78

T354

Box 6081, 302 INF(38)-0.3, 38th Infantry, After Action Report, 6
Jun 44-3 May 45

Roll 18 Frames 020-025, Tank Strength, Army Croup B, 16 Dec 44
Roll 18 Frames 716-720, Organization, Army Group B, 16 Dec 44

Roll 18 Frames 1031-1039, Artillery Strength, Army Group B, 14
Dec 44

Roll 414 Frame 6383249, Army Surgeor Generals Report, Casualties
of 6th Panzer Army, 11 Dec 44~20 Dec 44

Roll 155 Frames 3799006-3799025, 12th SS Panzer Div, 3rd/25th SS
Panzergrenadier Rgt, Strength Report, 15 and 21 Nec 44

RH 10/321, Bundesarchiv-Militararchiv, Freiburg, 12th SS Panzer Div,

Strength Reports, 4 Nov 43-1 Feb 45

Our River

RG407, Box 4029, 208-3.2, VIII Corps, G-3 Journal and File, 9 Dec 44~17
Dec 44

RG407, Box 8481, 328-1.2, 28th Infantry Div, G-1 Journal and File, 16
Dec 44-16 Jan 44

RG407, Box 8542, 328~4.2, 28th Infantry Div, G-4 Journal and File, 16
Dec 44-16 Jan 44

RG407, Box 8518, 328-3.2, 28th Infantry Div, G-3 Journal and File, 9 Dec
44-20 Dec 44

RG407, Box 8519, 328~3.2, 28th Infantry Div, G-3 Journal and File, 20
Dec 44-31 Dec 44

T314  Roll 1134 Frame 280, 2nd Panzer Div, Strength Report, 8 Dec 44

T314  Roll 1134 Frames 348-351, 116th Panzer Div, Strength Report, 2
Dec 44

T314 Roll 1134 Frame 1126, 116th Panzer Div, Casualty Report, 16 Dec
44-31 Dec 44

Schnee Eifel

RG407, Box 14745, 3106-ART-0.1 to 0.3, 106th Infantry Div, Artillery
History, Dec 44

RG407, Box 14733, 3106-3.3, 106th Infantry Div, G-3 Journal and File, 5

Dec 44-15 Dec 44
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RG407, Box 4029, 208-3.2, VIII Corps Artillery, G-3 Journal and File, 9
Dec 44~17 Dec 44

106th Infantry Div, General Orders No. 51, Award of the Combat Infantry-
man Badge to Officers and Enlisted Men of the 423rd Infantry,
Effective 16 Dec 44 (Copy from private source, currently unlo-
cated at National Archives)

RH 26-62/138, Bundesarchiv-Militararchiv, Freiburg, 62nd Volks Grenadier
Div, 164th Grenadier Rgt, Casualty Report, 16 Dec 44-24 Dec 44

RW 6/V-577, Bundesarchiv~Militararchiv, Freiburg, 5th Panzer Army,
Casualty Report, 11 Dec 44-20 Dec 44
Manuscript Sources
The following manuscripts consist of postwar memoirs and answers to
questionnaires completed by former German officers under the direction of the
Historical Section, Headquarters, US Army, Europe. These materials were
produced during the period 1945-1954 and may be found at the Office of the

Chief of Military History, Washington, DC.

Mortain

MS# A-904. Luettwitz, General der Panzertruppen Heinrich Freiherr von.
Avranches, OCMH, 1945.

MS# A-921. Gersdorff, Generzlmajor R. von. Avranches Counterattack

Seventh Army. OCMH, 1945.

MS# B-358. Wisch, Generalmajor der Waffen SS Theodor. Leibstandarte
Adolf Hitler in Aug 1944. OCMH, 1946.

Schmidt

MS# A-891. Gersdorff, Generalmajor R. von. The Battle of the Hurtgen
Forest. OCMH, 1945.

MS# B-804, Schmidt K Generalmajor Hams. 275 Infantry Division. OCMH,
1947.

MS# B-810. Schmidt, Generaleutnant Hans. 275 Infantry Division. OCMH,
1947.

ETHINT-56. Gersdorff, Generalmajor R. von, and Waldenburg, Generalma jor
Siegfried von. 1:5 Panzer Division in the Hurtgen Forest.
OCMH, 1945,
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Wahlerscheid, Krinkelt—Rocherath

MS# A-877. Priess, General der Waffen SS H. Commitment of the I S§S
Panzer Corps During the Ardennes Ofiensive. OCMH, 1946.

MS# B-273. Viebig, Generalmajor Wilhelm. 277 Volks Grenadier Division.
OCMH, 1946,

MS# B-522. ¥Kraas, Generalmajor Hugo. 12tt 5SS Panzer Division. OCMH,
1947,

MS# B-779. Lehmann, Oberst der Waffen SS Rudolf. I SS Panzer Corps.
OCMH, 1948.

Our Eiver

MS# A-873. Waldenburg, Generalmajor Siegfried von. Commitment of the
116th Panzer Civisicn in the Ardennes. OCMH, 1946.

MS# A~941. Bayerlein, Generalleutnant F. Panzer Lehr Division. OCMH,
1945,

MS# B-151. Manteuffel, General der Panzertruppen Hasso von. Fifth
Panzer Army. OCMH, 1946.

Schnee Eifel

MS# A-929. Lucht, Genmeral der Artillerie Walter. Ardennes Campaign.
OCMH, 1945.

MS# B-028. Kittel, Generalmajor Friedich. 62nd Volks Grenadier Divi-
sion. OCMH, 1946.

MS# B-477. Lucht, General der Artillerie Walter. LXVI Corps. OCMH,
1946,

MS# B-592. Remer, Generalmajor Otto. Fuhrer Begleit Brigade. OCMH,
1947.

MS# B--838. Remer, Generalmajor Otto. Fuhrer iiscort Brigade. OCMH, 1948.




6
Data for Newly Researched Engagements

1 Engagenent War Caapzign Year Start End ‘Attacher Attacker Commander
X 16 Sidi Bou Zid 1 Warld War II Ncrthwest Africa 1943 2/14/4> 2/14/4% Ger Elas 1Cth and 21st PD Gen Ziegler
-' 1 5idi Bou Zid II World War II Northwest Africa 1942 2/15/42 2/13/43 U5 CCC, 1st Arm Div Cal Stack
17 Kasserine Pass World War II Nerthwest Africa 1943  2/19/43 2/20/43 Ger Afrika Korps (-} FH Roazel
2 Rapids North I World War II Cassino 1944 1/20/44 1/20/44 UL 1415t RCT 94), 34th ID  Cal Wyatt
3 Rapidc North II World War II Cassino 1944  1/21744 1/21/4% US 141st RCT (4), 36th I  Col Wyats
4 Rapido South I Yorld War T1 Cassino 1548 1/20144 1/20/44 U3 143rd RCY (4), 36th ID  Cal Martin
S Rapidc South II World Mar II Causino 1944  1/21/44 1/21/44 US 145rd FCT (4), 36tk ID  Col KMartin
! me 28 Bowling Alley I World Mar 1Y Anzio 1984  2/16/48 2/19/44 Ger LXXVI Pnz Corps (-) Gen Machenson
59 Bowling Alley II World Mar II Anzio 1944 2/1¢/44 2/17/44 Ger LXXVI Paz Corps (-) Gen Mackenson
29 Bowling Alley III World War II Anzio 1944 2/14/44 2/19/44 Ger LXXVI Pnz Carps (-} Gen Mackenson
11 Mertain I Verld War II Norsandy 1944  B/07/49 ©/07/44 Ger Elss 1st 5SS and 2nd PD Gen Luettwitz
¢ Mortain II Wa:1ld War 11 Norsandy 1944 ©/07/44 8/07/43 Ger Elws 2nd 55 PD and 17th Col Eaus
7 Schaidt I World War II Siegfried Line 1944 11/02/44 11/05/44 US 112th Inf{+), 2B8th 1D Ccl Peterson
i B Schmidt II World War II Siegfried Line 1944 11/02/44 11/03/44 U35 110th Inf (4}, 280h ID  Col Seely
9 Schaidt I1I World War II Siegfried Line 1944 11/02/44 11/04/44 US ;09th Inf (4}, 2Bth IC Col Strickler
18 Wahlerscheid World War II Siegfried Line 1944 12/13744 12/14/44 Us 9th Inf (4), 2nd ID Col Hirschfelder
. 19 Krinkelt-Rocherath I World War Il Ardenses 1944 12/17/44 1Z2/17/44 Ger 12th 55 Pnzliv (-)(+)  Col Kraas
10 Krinkelt-Rocherath II World Mar II Ardennes ° 1944 12/17/44 12/19/44 Ger 12th 55 Pnz0iv (-)(4] Col Kraas
15 Schree Eifel Center HWorld War Il Ardernes 1943 12/16/44 12/19/44 Ger 293rd VCGRgt, 18th UGD  Cel Hcffaan -Schonber
30 Schnee Eifel South World War II Ardennes 1944 12/16/44 12/16/44 Ger é2nd VUCDiv (4) Gen Kittel
58 Schnee Eifel Nerth I World War I1 Ardennes 1944 12/16/44 12/1£/44 Ger 1B8th VGDiv {114} Col Ho!fean-Schanbar:
60 Schnee Eifel North II World War II Ardennas 1944 12/16/48 12/19/43 Ger 18th VGDiv (-)(¢) Col Hoftaan-5Schonbar
61 Our River Center World War II Ardennes 1944 12/14/44 12/18/44 Ger XLVIY Paz Corps Gen Luettwitz
&2 Qur Piver North World War II Ardennes 1944 12/16/44 12/17/44 Ger LVIIT Pnz Corps Gen Krueger
. I
] Engagesent Defender Defender Commander Dur WOF D Pos TYerrain Wth Ssn A/S Locatior
. S o i - . - . -
16 Sidi Bou Zid I U5 CCA, 1st Are Div (#) BC McQuillion 1 days 22 ka HD FB/RgB DxC WO A Tunisia
1 Sidi Bou 2id II Ger Elac 10th and 2{st PD Gen Ziegler 1 days 4t H FB/RGE DOC WO D Tunisia
1/ Kagserine Pass Us 26th RCT (-)it) Col Stark 2 days 41 HO RgB WC WD A Tunisia
2 Rapido Harth I Cer 1st/129th PGR, 13¢h PGD  Gen Rodt 1 days 1t FD FB/N WOC WT A Ttaly
3 Rapido North IX Cer 1A1/129th PGP, 15th PGD . Gen Rodt 1 days 1iks FD FB/M WC WI A Italy
| 4 Papide South I Cer 3rd/104th PCR, 15th PGD  Gen Rodt 1 days 1 ia FD FB/M WOC Wi A Ttaly
S Rapido South II Ger 3rd/104th PGR, 15th PGD G.n Rodt 1 days 1ke FD FB/H WOC WI A Italy
28 Bowling Alley X US 2nd/157th Inf (4}, 45th ID Col Brown 4 days 2 ks PD/FO FR/RGB DST WI D IJtaly
& 5% Bowling Alley II Us 179th Inf (-)(4), 4Sth ID Col Kamaerer 2days 2.4ks PO/FD FB DST WT D Xtaly
) 29 Sowling Alley III US i80th Inf (-){+), 45th ID Col Oulaney qdays 2.6 ka PO/FD FB DST WT D Ttalr
" 11 Mortain & Us 1a7th Inf (-}(+}, 30th ID Col Johnson 1 days 2k H 50} D537 5T D Frangce
& Mortain IX Us 12uth Inf (-1(4), 30th ID Col Birks 1 days 3a HC RgH DSt ST D France
7 Schaidt I Ger LiAIV Corps (-] Gen Straube 4days 1.7 km PD/FDO RM/RgH WY FT A Sersany
8 Schaidt IX Ger LXXIV Curps (-) Gen Straube 2 days 2 ks PU/FD RgW WY T A Germany
9 Schaidt III Ger LXIV Corps (-) Gen Straube I days 1.2 ke PO/FD R WT FT A Gersany
18 Wahlerscheid Ger LXVIT Corps (-) q days 1 s PO/FD RV WC T A termany
19 Krinkelt-Rocherath I U5 3rd/22rd Inf, 2nd ID Col Tuttle 1days 2.5km HD RgW e wr 0 Belgiuw
10 Krinkelt-Rocherath II US 33th Inf (-}(4}, 2nd ID Col Baos 3 days I KD RE/RM WL k/ D Balgiua
: 15 Schnee Eifel Center U5 423rd Inf, 106th ID Col Cavender q days 1 ha PD/FD RgN/RM  DOC AT D Cerxany
30 Schnee Fifel South  US 424th Inf (4}, 104th ¥D  Col Reid 1 days 9 ks PU/FD Rgu - vIT D Cermany
58 Schinee Eifel Nurth D us 14th Cav Grp {4) Col Devine 1 days 6 km HD R D &T D Gersany
40 Schnwe Erfe) North I1 US &22nd Inf (4), 104th ID al Deschenneux 4 days 1 ke PD/FD RgW LV S 14 D Germany
- 41 Our Piver Center U3 110th Inf {(~)(4), 268th ID Cal Fuller 3 days 12 ta HD/PD RgW DOC T 0 Luxesbcur
gy 4 HO/ITD RgW DOC WT D Luxesbour o

]

]

]

]

i \1\(‘ 62 Our Raver North LS 112th Inf (1), 28th ID Col Nelsan 2 days
i

I
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L Engigement . Surprise? Surpriser? Level Ath Str  Def Str AJD S2r Pai Atk Tot Are Def Tov Are A/D Are Ra
14 Sidi Bou Zid I Y Substantial 8450 3333 1.20 13% &9 1.9
_d' 1 Sidi Bou Zid II N - - 2733 8380 0.23 84 125 0.49
17 Kasserine Pass N - - 7000 4303 1.3 34 13 4.13
2 Rapida Narth T N - - 8000 2230 3.8 S0 14 0.00
3 Rapido MNarth II N - - 7500 2200 3.4% 50 14 0.00
4 Rapido South I N - - T700 1800 4.29 15 o 0.00
S Rapido South II N - - 7539 1800 4.19 15 14 0.0C
T 28 Bowling Alley I Y # Substantial 144620 4500 3.23 {) 37 1.08
- 59 Baouwling Alley II Y A Substantial 13738 3050 3.12 e a3 2.4
29 Bowling Alley III Y A Substantial 10090 4425 2.1¢8 20 7 2.84
11 Horsain I Y f Substantial 8150 31¢¢ 2.20 4 0 0.0C
é Morsain 11 Y A Subsiantial 8500 4600 1.85 30 8 3.75
7 Schaidt I N - - 4200 5023 1.23 44 &0 0.73
. 8 Schaidt II N - - 4350 3430 1.24 0 0 6.0
=t 9 Schaidt IIX N - - £950 3700 1.34 0 [} 0.00
16 Wahlerscheid N - - 8300 1400 5.93 28 0 0.00
19 Krintelt-Rocherath I N - - 33c0 1387 2.43 11 H] 2.80
10 Krinkelt-Rocherath 1X N - - 9100 4409 1.98 121 3 3.67
15 Schnee Eifel Center Y A Coaplete 4100 3900 1.05 10 0 0.CC
* 30 Schnee Eifel South Y A Coaplete i1000 4300 2.54 26 0 6.9
58 Schnee Eifel North I Y A Coaplete 14300 2050 4.98 50 3 1.47
40 Schnee Eifel North II Y A Coaplete 12800 4150 3.08 120 ] 0.00
&1 Qur River Center Y A Coaplete 43800 5340 8.20 212 73 2.90
62 Our River North Y A Couplete 14000 3740 2.7% 78 4 19.50
3
i
N Engagesent Atk Lt Arn Def Lt Ars Atk MOBT Def MBT Atk Arty Def Arty A/D Arty Ratio Atk Air Def Air A/D Air Rat
-
16 51di Bou Zid I 16 13 33 33 47 0.74 180 0 0.00
1 Sidi Bov Zid II & 133 26 33 0.74 0 125 0.00
17 Kasserine Pass 24 /] - 30 13 4 30 1.533 0 0 0.00
2 Rapido North I 0 30 14 105 Q@ 0.00 0 0 0.00
3 Rapida Narth II U} 30 14 103 £ 0.00 0 0 0.00
® 4 Rapido South 1 0 13 14 122 ? -] 0.00 0 ] 0.00
5 Rapido South II 0 15 14 12 r 4 0.00 0 0 0.00
28 Bowling Alley I 0 0 4 k14 100 70 1.9 100 247 0.37
59 Bowling Alley IX 0 [ & 3 100 70 1.43 T0 169 0.4
: 29 Bouling Alley IIT ] 0 20 ? Loc 70 <] 100 aar G.37
G 11 Mortwain 1 0 0 30 0 18 <7 | 0.53 46 300 0.2
® 4 Mortain 11 0 0 30 e 24 M 0.7 &4 300 0.2
7 Schaidt 1 4 0 44 &0 1 38 1.97 712 0 0.00
B Schaidt II 0 0 4 0 %3 38 1.3 0 0 0.00
9 Schaidt III 0 0 0 [ 33 E 1.3 12 0 0.00
16 Wahlerscheid 8 Q k] 0 124 12 10.33 0 0 0.00
19 Krinkelt-Rocherath 1 0 0 i1 3 36 12 3.00 0 0 0.00 ,
® 10 Krinkelt-Rocherath II 0 0 121 3 99 32 1.90 0.00
15 Schnee Eifel Center 0 0 10 0 &8 18 378 4 0 0.00
30 Schnee Eifel South 0 22 2¢ 0 &b 39 1.12 [} 0 0.00
58 Schnee Eifel North I 0 e 50 0 160 Q4 3.8 0 0 0.00
60 Schnee Eifel North II ] 0 20 0 120 8 3.14 0 1} ¢.00
61 Cur River Center 0 18 °12 57 x5 32 10.83 0 0 0.09
® 62 Qur River North o 0 b 4 248 59 420 0 o 0.00
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L 4 Engsagesent

14 Sidi Bou 2id [

§ Sidi EBeu Zid IT

17 Kasserine Fass

2 Rapido North I

3 Rapido North II

4 Kapido South I

%5 Fapido South II
28 Bewling Alley I
59 Pavling Alley II
29 Bawling Alley III

11 Mortain I

6 Mortain II

7 Schaidt I

8 Schaidt II

9 Scheivs III

18 Wahlerscheid
19 Krinkelt-Rocherath I
10 Krinkelt—Rocherath I
15 Schnee Eifel Certer
30 Schnee Eifel South
58 Schnee £ifel Horth I
60 Schnee Eifel North 1I
61 Qur Piver Center
é2 Our River North

L} Engagesent

14 Sidi Bou Zid J

1 5idi Bau Zid II
17 Kasserine Pass

2 Rapido North I

3 Rapido North 1I

4 Rapido South I

S Rapido South IY
28 Bowling Alley I
59 Bowling Alley II
29 Bouwling Alley III

11 Mortain I

& Mortain II

T Schaidt I

8 Schaidt II

9 Scheidt III

18 Wahlerscheid

19 Krinkelt—Rocherath I
10 Krinkelt-Rocherath II
15 Schnee Eifel Center
30 Schnee Eifel South
58 Schnee Eifcl North I
63 Schnee Eifel Morth II
&1 Our River Center

62 Our Piver North

Ath Luss

20
347
200
409
L)
162
S578

1129

613
{39
700
375
&40
143

370
100
900
200
200

S0
200
900
70

Def Lcss

920
3¢
327
13
13
13
13
A
750
199
420
6CC
es0
100
200
230
420
720
3700
300
127
3535
3300
TC0

A/D Laoss Ratic Atk X/Cay Def %/Cay %/Day Ratic

0.02
7.34
0.38

31.38
31.a83
12 46
M4.23

9.8
7.4
13.4

1.1

40
13.1

20.6

2.9
7.3

2.33
6.82
e.21
1.75
0.3
0.73
1.60
1.3
1.4
0.25
1.2%
0.03
0.67
0.39
0.06
¢.27
1.10

L=

oo 00

0.31
15.4

1.4

5.1
8.7¢
1.38
7.43
1.92
1.93

1.1
8.5°
4.4
2.58
1.87
2.34
1.11
3.03

3.3
1.2

1.8
0.35
0.3%
0.48
2.4

17.2
0.6

3
0.39
0.59
0.72
0.72
2.45
7.43
1.08
10.61
13.04
4.23
1.45
18
4.4
29.8
3.644
23.7
3.3
6.2
21.3
20.6
6.1

.02
.33
.2
.00
.00
.00
00
.78
.26
02

©
o
LM

0.03
0.4¢

15.4
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n
SBrnmnuwuodn

Atk Ars Lass

Ath Ara ¥/Day Def Arm X/Day Atk Arty Loss Def érty Loss wtk Arty 1/Day Def Arty 1/0ay

74.5
¢
13.3

4.3
18.4
2.2

Lef Arm Loss
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L Engageaceri ALk Air Loss Def Air Loss Atk % Sorties ODef % Sorties CE  Ldr T4E Hrl Lgst Mos Int Tech Ir
14 €3di Bou Zid 1 x/- ~lc -Io C C x/- -/x x/-
- 1 5idi Bou Zid I1 o/- o/- o/- C C -ix ol- -
17 Kasserine Pass x/- x/- x/- -lo C x/- -~lo x/
2 Rapido North I o/~ xl- N o/- ol-
3 Rapido North II o/- € x/~ N o/- o/-
4 Rapida South Y o/- U xi- N o/- o/-
S Rapido South II o/~ x/- N al/- cl-

4 2B Bouling Alley I

3% Bowling Alley II

29 Bowling Alley III

11 Mortain I

6 Mortain II

7 Schaidt I 2 0.7
ab 8 Schaidt IX

9 Scheidt III

(]
»
~
1
T xT xEx 2T

OO 2>

OO0 XTTZXZTXZOOOOOOZZOOOZZEZZT T
ﬂﬂﬂﬂﬂﬁﬂﬂﬂﬂﬁﬁﬁnﬁﬂﬂﬂﬁﬂﬂ
(v]
nnnnnnnnnﬂnnnnnnnr‘nnnnnn
x

OO0OZTEZZZOOOOOOZZIONS
»
~
1

18 Wahlerscheid N - x/-
19 Ki'inkelt~Rocherath I ~-/x C x/- x/-
10 Krinkelt~Rocherath 11 o {, x/- xi-
15 Schnee Eifel Center =lo N x/- =/ x/-
® 30 Schnee Eifel South -lo N x/- =/0 x/-
38 Schnee Eifel North I o N x/- =10 x/-
60 Schnee Eifel North II -lo N x/- -i0 x/-
41 Qur River Center c c x/- -0 x/-
62 Qur River i{wrih C € x/- -/0 x/-
-
L Engagenent flual Rsrv Hobl Air Sup FPrep MNthr Tern Lldr2 Plan Surp Hanv Lgst2 Fort Depth
" -
16 Sidi Bou Zid I x/- -la xi- X7~ xl- N ~Ix C XI- xI- XI- N N -lo
1 5idi Bou Zid II ~Ix w/- C -Ix -Ix N ~Ix C /- N -Ix N N =ix
17 Kasserine Pass -0 -ls =xl- N N N ~Ir x{- ~-/0 N x/I- N -Ix  -lo
€ Rapido North I N D/- ¢ N al- of- O/~ wl- O/- N o/- N ~IX =~Ix
3 Rapido North II N - ¢ N x/- o/~ O/~ al- 0/ N oi- W -IX -
@ 4 Rapido South I N /- € N 1/~ e/~ O/~ waf- OI- N /- N =IX  -ix
3 Rapido Fouth II N 0o/- C N xl- o/- 0/~ ol- 0O/~ N gl- N -IX  -Ix
28 bowling Alley I N N N -Ix x/- -Ix K N x/- xl- x/- N -Ix -Ix
S9 Bouling Alley I L L N =Ix xi- =iz N L ®f- &l wi- B iz -I%
29 Bouling Alley III N N N -~Ix x/- ~Ix N N -Ix xI- xI- N -lx  =Ix
11 Mortain I N ~Ix N =IX x/- N Ix N N x/- xl- N N N ]
a P Mortain II N ~Ix N -Ix x/- N ~I/Ix N N x/- xI- N N N ]
7 Scheidt I c -Ix N N N =Ix -~IX n o/l- M N o/~ =Ix -—=Ix
B8 Schaidt 11 c -/x N N N -Ix ~IX N o/- N N N =IX  ~Ix 1
9 Schaidt IIT c -1x N N N  -Ix ~ix N ol- N -Ix N -y -Ix ;
18 Wahlerscheid x/- v/l- C N x/- -ix =~Ix C c N x/- N -Ix  —/Ix '
19 Krintelt-Rocherath I € ri- ¢ N X~ xf- <ix € € N - 10 N -Io :
> 10 Krinkelt-Rocherath II € x/- x! N x/- xl~ -~/xr C o/l- N x/i- € N —Ix !
13 Schnee Eifel Center C -0 C N -Ix /- C C X/-  Xi- Xi- -lo N -10
30 Schnee Eifel South c -Ix C N N t/~ -~/x C C X/- N N -ix -tlo
38 Schnee Eifel North I C -0 ~ix N X/- x/~ ~jo C X/f- Xi- X/I- N N -0
&0 Schnee Eifcl North 11 € -10 € N xl- x/- € c Xi- Xi- XI- -/u N -10
é1 Our Piver Center c xi-  xl- N Ai- - ~Ix € C Xi- XI- N N ~10
62 Our Fiver North N xl- N N N - ~x € N N xl~ N N -/ :
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b1
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Sidi Bev Zid I

Sidi Bau Zd 12
Kacserine Pass
Rapido Narth I
Rapido Nrrth II
Rapido South 1
Rapido South II
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Scheidt I1E
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Sehaes £ifel Sonth
Schnee Ei¥el Korth £
Schnee £1f25 Moeth I
Our Hiver Senver

fiur filver Norih

Main ALtk Type Sec. Attk Type Def schene Atk HAS Lef HAS Dist Adv Victor

EE
F
F
F, RivC
F, RivC
£, RivD
+, RvC

v

reT MM S TMTMTTAYM M N W

LRy
F, Riv

p/0,
0/0,
D

v/,
/0,
0/0,
0/0,

oD ooCc oo

010,
/o,
0/0,

[~ = B - I - I~}

/0,

16 ka
0k
It
0.7 kn
1 ke
0.5
0.6 ka
0.75 t»
2 kn
0.2 ks
0.8 kn
4 i
(1]
0.15 i
.5k
1.1k
S
3 i
1 ke
2
4
-
25
2

m’!

12
kn
kn
(1]

O @E O NWUMNLEWAEDDWNLTVNNMUYNND
MU RN RN AEAEGCO NN DODODOWOW
>
[+
w
TP IPDPODPDDdDOUISIOOCOTIDDPOOOTOCT DT

* Engagewent pumbers refiect the ovdariag of the engagements for model
pavameter cowputativm (see Appendix EJ.

Engagements are presented here in

chronclogical order, as sre the preceding engagement narratives.




) Appendix B
iy ) |
SUPPLEMENTARY MATERIAL ON FOCUSED DISCUSSIONS : 75
Introduction )

This appendix includes two items:

® A copy of the discussion guide used for the focused group discussions

i
of combat veterans.
e A summary of the discussions, arranged by the military operations in
which the men participated.
L]

These items will be found on the following pages.




Guide for Discussions with Veterans

Before meeting bepgins. Greet each participant and ask him to read and sign
release form. -

Introductions. Go around table, with each person giving his name and any-
thing else, briefly, that he feels is relevant.

Introduction to the discussion. Explain confidentf{ality. A list of partici~
pants must be submitted to the client agency as one of our deliversblas, to
show that we carried out this part of the study. That list will not, how-
ever, be in the study report. In the study report, statements made by
participants may be quoted, but will not be attributed to them by name, and
no participant's name will appear in the study report. Participants may be
identified by rank at the time of the operation, sssignument, and/or branch of
service,

Stress the focus of the study: to learn more about breakpeints, that is,
about that time in a comhat engagement when a unit is forced to ghift from
attack to defense, or to shift from holding & position to fighting a delaying
action, or withdrawing, or surrendering. State that we wish to learn wmore
about the circumstances that make that happen, 8o that the Army can model
combat more realistically. Stress that we are not concerned with spportion-
ing blame or credit, but rather with determining which factors are crucial in
forcing a change of combat posture.

Stress that the main purpose of the discussions 15 generating hypotheses;
*hat 1s, ve especially want to know the participants' thoughts on why things
happened the way they did.

Ask participants to identify themselves by a first or last name, nickname, or
unit and rank in 1944 before each remark, to help us sort out the tape.

State that we know soue of them have done a great deal of thinking about
this, in some cases much research, and that thic is great and 1s why we're so
egcpecially glad to have them here, but that we don't want gnyecne who hasn't
thought about the engagement since 1944 [for example] to feel overhumble. We
want everyone to contribute, and we count on everyone to give everybody else
a chance. We also want them to try to distinguish between what they observed
and experienced at the time and what they may have read later, and to base
their comnents and judgments as much as possible on the former.

Note that the other people working on this study would like to have a chance
to sit in briefly on our discussions, and that we w.uld 1like to have them, if
the participants have no objection. Mention Dr. Janice Fain, Lt, Col. Chuck
Hawkins, and Lt. Col, Tom Price, with brief information on each.




) )

Plan for the meetings. Outline the plan for the discussions: First, Mr.
Anderson will give a summary of the action as we understand it. Then Mrs.
Hammerman will throw out some questions for which we'd like the participants’
answers. Finally, we will have a general discussion of what happened and
why, as the participants see 1it.

Briefing by DMSI historian. Briefly introduce Mr. Anderson. He will give a
brief summary of the operation as we understand it, with use of maps., (Dates
should be made very clear, so that boundaries of the action being discussed
are understood.) Friendly and enemy positions before engagement will be
pointed out, and there will be a summary of events, Including what we see as
the breakpoint, or posture change, with date and time,

Questions for discussion

1. Placing the participants in the sction. Where were you at the beginning
of the action [give specific time]? What did you cee and do?

2. Earlier history of the unit from your experience, and your own earlier
military experience.

a. Training. Tell us a little about your tralning. Did you feel it
was thorough? Did you feel competent to do what you were asked to do in this
engagement?

b. Unit cohesion. Did the men work together well? Was there pride inm
the unit? ([Note what unit the men ijentify with -— platoon, company, batta-
lion, regiment, division. Leave the question open ended.]

¢. FPersonnel turbulence. How long had each of you been with the unit?
Had most of the men in the unit been with it about that long? Had there been
recent replacements?

d. Combat experience. How much combat experience had the unit had?

e. Quality of replacements. How good were the recent replacements? Do
you remember what efforts were made to orient them to the situation and inte-
grate them into the unit?

f. Leadership. Which leaders do you think were important? Tell us

______

g. Staff work. ([For those who had a chance to observe it.]

3., Circumstances of the saction.

a. Physical stress at the time. How long had you been in combat when
the engagement began? How long had you been in your positions? How did you
get there? by foot? vehicle? How long did it take? In general, how did you
feel before the action started? How did you assess the way the other men, or
the men under your command, felt?




b. Weather. What was the weather like? How did it affect how hard it
was to do your job? Was there rain? snow? mud? fog? other visibility
— problems?

¢. How did the terrain and vegetation affect operations, as you saw it?

d. Unit's position. What did you think of the unit's position before
the engagement? Did there seem to be enough men to hold the position [or
a carry out the attack]? What about fields of fire? Flanks covered? Did you
have confidence in the units on yonr fianks? Were you attacking [or holding]j
T high ground in relation to the enesy? Was there adequate cover and conceal-
ment?

_ e. Fire support. Did you have adequate artillery support? armor
- cupport? air support?

f. Engineer support. [In operations where this question is relevant.]
Did you have adequate engine zr support -- for example, road building, bridge
building, mine clearing, boat supply?

o g. Weapons. Did you have the weapons you needed within the unit?
Antitank weapons? Grenade launchers? Others?

h. Ammunition. Did you have enough ammunition? Was there any specific
category of ammunition that was in short supply?

n 1. Fuel. [When relevant for tlie operztion.] Did you have adequate
fuel to support the mission you were given?

! 3. Rations. What was your situation on food? Were you short of
rations? How long had it been since you had had a hot meal?

- k. Water. What was your situation as to drinking water? Was there a
problem of troops being dehydrated?

1. Maps. bvid you have maps of the area adequate for your needs?

m. Medical services. Did you have confidence that the wounded were

i being and would be properly cared for?

n. Communications. Any problems with communications?

0. Intelligence. Do you think you had fairly good information on enemy
N strength and dispositions?

p. Enemy weapons. How much incoming fire did the unit experience?
Which enemy weapons played an especially important role?

q. Casualties., What was your impression, during the engagement, of the
number of casualties your unit was taking? What about the rate of casualties
]
(for example, casualties per hour out of a 200-man company)?




4, The posture change (breskpoints). When and why did you first suspect
that thiags were not going w211? When did you first learn that [the attack
was being stopped and you were going on the defensive, moving back, etc.]?
How did you get the word?

5. Discussion: Significant factors in the posture change., Why do you think
[the attack failed, you pulled back, the unit was forced to surrender, etc.]}?

Do you think the decision was made to change posture —— for example, stop the
attack and go on the defensive -- largely because of what had happened
alrezedy in the operation, because of what was happening at the time, or
because of what the commander anticipated was going to happen?




Summaries of Focused Croup Discussions by Combat Veterans

Operation A: 36th Infantry Division at the Rapido River (Group #3)

For this operation, there was one discussion group of three veterans.
Two of these men had been enlisted men, one a rifle squad leader and one a
mortar man in a weapons platoon. The other was an artillery battalion staff
officer. The officer could discuss problems of artillery support, but it was
the enlisted men who could give the best view of the operation: the crossing
of the Rapido River against strong enemy resistance. The two men were from
the same company, but had not seen each other for over 40 years when they met
for the discussion. Both had made the crossing on the second night, and had
been among the minority of those who crossed who were able to withdraw back
across the river when the attack failed.

These men had convincingly clear, detailed memories of the crossings and
preliminary events, and they seemed to make a careful and conscientious
effort to speak accurately and exactly. With the use of a map of the area
provided by the research team, they were able to reconstruct their separate
actions, agree:.ng on t.e locarion of landrnarks.

The pleture that emerged was of a fine Natiownal Suard division

¢ that had seen considerable combat and wes suffering from having many
recent replacements who were not fully integrated fnto thelr unlts

@ that was engaged in a kind of operatiou for wiich 1t was not properiv
traired

e with Inadequate joint infantry-engineer trainiug and ccordination

% with confusion ameng at leca: some of the troops as ro their orders

and objectives before the operation began
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e whose attacking force was threatened with encirclement because it was
placed on a hostile shore In intense crossfire from massed enemy weapons.

The factors listed above were those the wen judged crucial to the
breakpoint.

Casualties were heavy in this operation, but these men were not aw..re of
large numbers of casualtlies until they were 1lready on their way back across
the river. They mede individual decisions to turn back, primarily to avoid
being captured. They were out of touch with any officers, and had no targets

to fire at.

Operation B: 45th Infantry Division at Anzio Beachhead (Group #14)

There was a single one-person discussion. The participant was a retired
general officer, an extremely vigorous mar with a clear memory of the
operation. This was an intense German counteroffensive against the 45th

ivision sector of the Anzio beachhead that resulted in withdrawals but
created no permanent penetration of the Allied line at Anzio. The
participant served as assistant division G-2 lduring the operation, and was
thus able to see the operation from division level.

In this officer's judgment, the key breakpoint factors were effective
enemy maneuver, the tactical deficiencles (as he saw them) that had placed
the Allied force in such a wvulnerable pogition, and the bigh enemy-friendly
force ratio. (It might be noted that this force ratio was in itself a
tactical achievement by the enemy; the Germans did not have a larger

strength pool to call on, but had succeeded in concentrating a greatly

superior force at the point of attack.)




Operation C: 28th Infantry Division at Schmidt {Group #8)

It was difficult to find veterans of this Pennsylvania National Guard
division who had been at Schmidt and were in the Washington, D.C., area. The
group consisted of two men, a former enlisted man who had been a combat
engineer and another former enlisted man, a medic, who had been wounded
before Schmidt, was hospitalized during Schmidt, and was back with the

division for the Ardennes counteroffensive. He became a military historian

after the war, and his writing on the 28th Division in the Ardennes has been *
published. He and the Schmidt participant knew each other, and he was
invited L0 join the discussion to provide background data on the division and

to help trigger the other participant's memory.

-

As an engineer, the participant played an important role at Schmidt,
where road repair and bridge construction were vital. However, he was not in
a position to observe much combat or judge combat-related breakpoint factors, ;
i
since Schmidt was a collection of small actions in broken, forested terrainm,
and his engineer unit experienced no breakpoint. The poor roadnet and the
physically and psychologically isolating effect of the terraim are listed as !
key factors on the basis of the discussion.

This group was further enhanced by telephone conversations with three

" 28th Division veterans of Schmidt who were combat soldiers. These men

e ™

contacted the study team as a result of a notice placed in their division
association newsletter, even though the notice stated that only veterans in
. the Washington, D.C., area would be able to participate in the research. The 4
men all had clear memories of the action, and each man had been with a
different une of the three regiments that attacked at Schmidt. The decision

. wds made tu hold telephone discussions with each of these veterans and invite y
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thelir views on factors that were crucial to the breakpoints. Memoranda of
the conversations were added to the report that was prepared on the Schmidt
discussio..s, and the comments of these men have been incorporated into Figure
IITI-2 of this report.

These infantrymen each saw different parts of the action, but the
picture that emerges from talking with them is one of high casualties, very
heavy enemy shelling, frequent small German counterattacks and infiltration,
ammunition shortages, and poor communications. One or more of them cited the
following factors as key to the breakpoints: high casualty rate, enemy

flanking maneuvers, communications failures, and ammunition depletion.

Operation D: 106fa Infantry Division at the Schnee Eifel
(Groups #1, #4, #6, #11)

The 17 men representing this operation were seen in three groups of 4-7
men, plus one l-person discussion. There were 4 former officers (2 platoon
leaders and 2 staff officers), and 13 former enlisted men. Representing the
two regiments caught on the Schnee Eifel and cut off were 5 veterans
(including 1 platoon leader) of the 422d Infantry, and 6 veterans (including
1 platoon leader and 1 battalion staff officer) of the 423d Infantry. There
was 1 enlisted man from the 424th Infantry, the regiment that was able to
maintain contact with the unit on i{its right flank, resist effectively, fall
back in good order, and join in the defense of St. Vith. There were alsu 3
artillerymen, including an officer on the division artillery staff aund a
forward observer for corps artillery who was caught with the 106th on the
Schnee Eifel. Finally, there were 2 members of a cavalry squadroa attached
to the 106th and assigned to screen one of the lower-lying areas adjacent to

the ridges.




A number of points need to be made about this group of 17 participants.
For almost all of them, the three days (16-19 December 1944) on and near the
Schnee Eifel made up their only combat experience of World War II -- and for
the great majority, their only combat experience. This experience was a
disaster for the 106th Division and a severe defeat for US arms, and the
division received a good deal of negative publicity at the time. Many of
these men have spent a great deal of time during the decades since in trying
to decide what the chief causes of the division's fallure were, and what, if
anything, they personally could have done (o make things come out better. It
is probably partly for this reason, plus the fact that there were so many men
participating in the discussions, and also because of the dimensions of the
railure, that these participants listed so many key breakpoint factors -- by
far the largest number listed for any operation. It should be stressed that
these were not by any means all the factors discussed or stated to be
present, but only those that most members of a discussion group felt were
crucial, that they felt made a real difference in whether or when the
breakpoint occurred.

The high enemy-friendly force ratio was cited by the cavalrymen caught

in one of the thinly held, vulnerable gaps through which the German forces
poured. One of the discussion groups stressed the German maneuver of pushirpg
through these weak spots, plus infiltrating behind the Americans, so that the
troops on the Schnee Eifel were surrounded before they realized the danger.
The high casualty rate, and especially the loss of ¢ battalion commander
and the concern about being able to care for the wounded, were listed as key
factors in the surrencers by oue discussion group, partly on the basis of the

testimony of a staff officer who had been with one of the surrendering
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regimental commanders when he made hig decision.

The high-level intelligence fallure, which meant that this division was

caught almost completely by surprise by the greatest German counteroffensive
of the war in Western Europe, was stressed by one discussion group. Men in
all the groups reported that they had heard evidence of massive German
movements before the attack, and most expressed frustration that despite
their units' having reported this activity, no notice seemed to have been
taken by higher headquarters,

Officers in one discussion group cited the terrain which, once the wmen
moved off the Schnee Eifel, was broken by many narrow, steep-sided crevasses,
as unusually conducive to fragmentation of units, especially when they were
moving at night, as was the case here. Other groups did not think the
terrain a major factor, describing it as like Rock Creek Park in Washington,
D.C., or like West Virginia -- broken terrain, but nothing extraordinary.

Poor communication was the one factor cited by all four discussion

groups. As one officer said, "Communications were better during the Civil
War; we didn't have horsemen.” Veterans at all levels expressed frustration
over the inability to get information and stressed the importance of this
factor,

Low ammunition allotments and depletion of ammunition were cited by

three groups. Absence of air support and artillery support, plus the absence

of needed and expected supply by air, were also cited. A member of one group

stressed strongly the importance of maps in the hands of officers and 1.oncom~
missioned officers down to the level of first sergeant, and the group seemed
to agree.

A large number of human factors were cited by one or more of the groups
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as crucial to the breakpoints. Most often cited were the division's history

of extremely high perscnnel turnover (it had been drastically stripped for

overseas replacements after it had completed its training and division

maneuvers), its complete lack of combat experience, and weaknesses 1in the

leadership. Although wost groups could cite some examples of good leader-
ship, one group (the one-person group) stressed poor platoon and company
leadership, another stressed poor company and battalion leadership, and in
two other groups poor regimental and division leadership seemed clearly
implied as a key factor, Poor staff work was cited by two groups; it was
felt that many of the division's problems, including communications and
supply, were partly caused by, or were exacerbated by, Iinefficiency or lack
of initiative and aggressiveness among staff officers.

I, the case of staff work as well as many other chings that went wrong
for the division, its complete lack of combat experience -- it had just
arrived in Eurcpe and had been in the line only five days when the Germans
launched their counteroffensive -- was felt to be an underlying and important
factor. Threr discussion groups gave inexperience as a key faﬁtor in the

breakpoints. One group also cited the short time the units had been in their

positions, with little time to develop plans to meet a counterattack or to
get their communications net in working order, for example.

Other human factors listed were poor unit cohesion, the fact that these

completely 1: :xperienced troops were given equally inexperienced officers to

lead th~m; poor training and fitness of the troops; the troops' expectation

that they were being sent to a quiet sector and would not be called on to

fight; hunger among the troops; and a confusicn among the troops as to orders

and objectives, a confusion that developed bef re they made contact with the
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enemy. These six factors were all listed only by the participant in the one-

" man discussion group. He was a relatively youug man (early sixties) with

clear, precise memories, and as company medir he had been in a good position
to judge the men's fitness and to evaluate the company leadership, confi-
dence, and cohesion. A professional psychologist, he appeared to bring a
balanced, thoughtful approach to the discussion. Nevertheless, he was ounly
one man frown one company, whereas other factors listed for this operation
came out of discussions among four to seven men.

Not all participants agreed that whatever weaknesses 1n cohesion,
training, and lezdership the 106th Division nhad were of critical importance
to the breakpoints. One participant pointed out that the 424th Infantry
Regiment, which happened to be deployed to the right of the main German
thrust and was not caught on the Schnee Eifel ridge, did not experience the
same kind of breakpoints, but rather fought effectively and fell back in good
order (the withdrawal being necessitated by its open left flank). It was
made up of the same kinds of troops and officers as the 422d Infantry and

423d Infantry.

Operation E: 2d Infantry Division at Krinkelt-Rocherath (Group #5)

There was a single one-person discussion. The participant had been
commander of a company in this operation, and had dealt with the operation
entirely at the company level., It happened that this man, the only veteran
of this division who had participated in the operation and could be found in
the Washington area, is a military historian who has written on this opera-
tion and on the Battle of the Bulge as a whole. His memory of the action was

ve-y clear, and he has had the opportunity to revisit its site several times.
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He has a clear understanding of the breakpoint concept, and carefully dis-
criminate’ between factors that were precsent but not critical to the break-
point and factors that were critical.

The participant cited the lack of antitank weapons to counter enemy
tanks, depletion of ammunition, and the weakness of artillery support as the
critical factors leading to the withdrawal of his company. He stated that
casualties were light and were perceived by him as light at the time. He
also stated specifically that enemy maneuver was not a factor. although even-
tually it would have become one if the company could have held the positien
much longer. At the ctime of the breakpoint, his unit was under frontal
attack only; the mer. were threatened with being overrun because tney had uno
weapons to use against the tanks that were firing on them and little or no

ammunition of any kind.

Operation F: 7th Armored Division at St. Vith (Groups #2, #7, #12)

For this operation, there were two groups of 6 and 3 wen, plus a one-
person discussion., The one~person discussion was with the retired general
ofticer who had commanded Combat Command B of the 7tn Armored Division, plus
the other units that carried out the defense of St. Vith. This officer was
in his late eighties, but generally still clear in his mewories of events.
He seemed a convincingly sound source on his reasons for ordering withdrawals
when he did.

The aother 9 men doelnded 5 former officers o & former eplisred men,
Two of the officers were arvilleryumen, another was a reconnalssance platoon
leader, and another was adjutant of a tank battalion. The fifth officer was

ad jurant of 2 covalry recomnalssance squadron. He returned from hospitaliza-
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tion near the end of the St. Vith defense and took Jittle part in the opera-
tion, but was invited to join the group because of his good knowledge of the
division's personnel, training, and previous experience.

One of the enlisted men was sergeant Jn the reconnaissance platoon led
by one of the officers; another was acting personnel sergeant major in an
armored Infantry battalion; a third was motor sergeant in the headquarters
cumpany of a tank battalion; and the fourth was a jeep driver with a recon-
nalssance troop.

All these veterans had clear and precise memories of the operatiomn, with
the exception of the jeep driver, whose memories were very limited. One of
the officers was markedly less articulate than the others, but appeared to be
clear about his memory of the details he contributed.

The groups for this operation cited fewer factors as critical to the
breakpoint than those for amy other operation. Essentially, what they said
was that the force withdrew because it would have been cut off and surrounded
by the enemy if it had not. Although the mea listed a number of problems,
including inadequate ccld—weatﬂer clothing, Inadequately trained replace-
ments, and leadership deficiencies, they agreed that none of these problems
was significantly responsible for the withdrawal. They ralsed the legitimate
question of whether there was any t-ue breakpoint in this operation. They
'id not see their withdrawal as a posture change forced by enemy action
against them, but rather as the completion of an assignment to hold St. Vith
for a gspecified time period (extended five days). Holding out longer would
have done no good, because the center of gravity of the German attack had
shifted westward. They would have been isolated and cut off without contri-

buting anything further to the Allied effort.
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The other hreakpoint factor, cited by one group, of exhaustion following

[

five days of intense combat, was offered by one of the officers (and agreed »y
to by the group) more as a reason why it was sensible to withdraw at that

point than as a factor precipitating a breakpoint. The feeling was that

B

J while the units could have hzld on longer, officers and men were reaching the
point of diminishing returns in energy expenditure, since their decision-
making and effectiveness of action were beginning to be affected by physical

exhaustion. »

Operation G: 24th Infantry Division at Taejon [Kum River] (Group #10)
( There was a single one-person discussion. The participant had been an »
enlisted man, a gunner in the crew of a 105mm towed gun in an artillery bat-
tery. He was not with his battalion at Taejon, but he was able to give a
very clear account of the destruction of his battery at the Kum River, a few ’
miles north of Taejon, and of the last stages of the defense of Taejon as
they appeared to a soldier making his way through the city with a small group
'J of stragglers. ' ’
This man's memories seemed clear and precise, and his comments and
judgments were thoughtful. He appears to have been mistaken by two days in
i the dates of the events he describes, but otherwise his account fits well ’
with the Army's official history and, of course, provides considerably more
detail.
i The participant discussed a number of factors, including his unit's
inexperience and sudden introduction to combat, but decided that the key
factors in the unit'c breakpoint at the Kum River were the breakdown of its

' communications and, especially, the enemy enveloping maneuver. The battery
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was caught between a strong enemy frontal attack and an enemy roadblock on
{ts withdrawal route. The survivors were ordered to destroy their weapons

and withdraw on foot cross—-country.

Operation H: 2d Infantry Division at Kunu-Ri (Group #13)

This operation was represented by a single one-person discussion group.
The participant was a retired Regular Army officer who was also a veteran of
one of the targeted World War II operations and had participated in an
earlier discussion of that operation. He served as regimental G-2 during the
Kunu-Ri operation. His memories were clear, full, and precise.

The operation followed the massive entry of Chinese forces into the
Korean conflict. The 2d Infantry Division was caught in an attack posture
with extended supply lines, and while aware that some Chinese troops had
entered the war, had no idea of the very large numbers; corps and theater
headquarters were equally ignorant. This operation is considered to begin
when the 2d Division had already shifted from an attack posture to a delay
posture. During the operation there were two breakpouints -- the decision to
break contact with the enemy and withdraw some distzice to the south, and the
shift from withdrawal to military ineffectiveness for two regiments of the
division as they attempted to withdraw through a six-mile pass between
ridges, under almost continuous enemy fire.

The participant saw only two factors as crucial to both breakpoints:
the high-level intelligence failure on the size and location of Chinese
forces and the effective enemy flanking maneuvers. For the first breakpoint,
the very unfavorable force-strength ratio was also a factor; decision makers

had by that time realized that US(UN) forces were greatly outnumbered. On
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the other hand, the 2d Division troops in the pass were not outnumbered and

did not believe they were outnumbered, although the Chinese strength was much
greater than the Americans realized; the local strength ratio was about 1:1.
In the pass, the overwhelming enemy superiority was not in numbers but in

tactical position, achieved by effective flanking maneuver that made maximum

use of terrain characteristics.

3 -18




”

Wl

-
[ |

Appendix C

DISCUSSION OF LITERATURE

Introduction
Following 1s a discussion of the ¢irlier works that were found to be
most relevant to an understanding of forced posture change. Full citations
for these works, and for other works that were comsulted and found to providc
userul background material, are listed in the bibliography that follows this

discussion.

The t(lark Report

An early work on casualties and combat effectiveness by Dorothy Clark
was undertaken Lo ",.. investigate the valldity of the statement that a unit
may be considered no longer combat effective when it has suffered NZ casual-
ties."(1) N had been estimated to fall in the range of 20% to 30%, with the
value 30% widely used.

Clark's data set counsisted of the activities of 44 {!3 infantry batta-
lions tak.ng part in seven engagements in the Fureoprau Theater during %Wovld

"

War II. She defined an engagement as “... the perlod of combat diring which
the parent division fcught to carry out & specific mission, its terminatinn
being marked by a period of velative inactivity followlng a definite success
or faflure in achieving the mission."(2Z) Her principal conclusion vas this:
The statement that a unit caun be cousidersd wo longer cowmbat effeciive

when 1t hsos suffered a epecific casuulty percentage 1: a gross oversim-

piification not supported by cowhat data.(3)
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A majcr reason for Clark's conclusion was the wide range of casualties

associated with breakpoints as illustrated in the following table.

Table 1. Clark's Range of Cumulative Casualties by Breakpoint Type

Type of Breakpoint Cumulative Casualties %
(Men and Officers)

Attack-Reorganization—-Attack 0 - 55
Attack-Defense 6 - 99

Defense~Withdrawal 11 - 73

Clark did find that the average casualties for the first two breakpoint
types fell into the 20-30% range and speculated that this finding might be
the basis for the frequently made assumption that casualties of this magni-
tude destroy a unit's ability to carry out its mission. This, she said, was
a gross oversimplification, and she noted that such statements must be very
carefully qualified. Her more accurate description of the evidence from the
conbat data follows,

1. Cumulative losses of enlisted men In the range of 7 to 487 (average

26%) are associated with the inability of an attacking infantry
battalion to fulfill its mission. The unit may be able to continue
the attack after a few hours if more than half the losses are

incurred in a short time (no longer than 24 hours); otherwise it must

2. Cumulative losses of enlisted men in the range of 37 to 697 (average
52%) are assoclated with the withdrawal of an infantry battalion in

defense to prevent 1ts collapse which may be presumed to be

imminent.(5)
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However, Clark pointed out that the use of cumulative casualties was not

“he most meaningful approach to the data because it left out any considera-
tion of time. Yet merely dividing the cumulative casualties by the length of
the engagement to compute an average loss per day "... produced a wide spread
of data and no illumination."(6) Her approach to taking time into considera-
tion was to partition her data base into three time periods and to compute
casualties for each period. She chose the periods 2-4 days, $-11 days, and
13-22 days. She does not explain this choice of periods; apparently her data
set had nc 5-day or 12~day engagements.

Although Clark rejected casualties as the sole determinant of break-
points, she provided a detailed discussion of the relationships among casual-
ties, replacements, and timing for the breakpoint categories. Her discussion
is based primarily on the information given in her Table 2.(7) The following
tables are based on that table, but are somewhat simplified.

Table 2, below, shows the numbers of engagements whose durations fell

into each of the three time periods.

Table 2. Distribution of Clark's Cases by Duration of the Engagement

Breakpoint 2-4 6-11 13-22
Category Days Days Days Totals
Atk—-Reorg-Atk 6 3 0 9
Ark-noef 9 8 4 21
Def-Withdraw 0 9 4 13
Totals 15 20 8 43
c-213
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Table 3 shows the average cumulative and net casualties by breakpoint
i category and duration of the engagement. The casualty figures have been
| rounded to the nearest percent.
;‘A- Table 3. Clark's Average Percent Cumulative and
Average Percent Net Casualties
Duration of the Engagement
F ]
Breakpoint 2-4 6-11 13-22
Category Rank Days Days Days
Cum | Net | Cum | Net | Cum | Net
I ® -
Atk-Reorg-Atk |Enlisted Men| 15 14 19 1€ 25 17
Officers 12 11 16 8 22 9
Atk-Def Enlisted Men 6 5 14 7 28 9
e Officers 5 4 12 7 26 8
‘ Def-Withdraw |[Enlisted Men 13 11 26 22 52 38
v Officers 9 & 25 19 46 32
i
. Cum = Cumulative casualties from the start of the engagement to the
N breakpoint
3 Net = Cumulative casualties minus replacements
N
; In addition to casualties, Clark discu:sed other factors involved in
N
producing breakpoints. Her list is given below.
¢ Condition of the troops at beginning of the engagement. Here Clark
discussed three main areas of concern: experience, strength, and training.
®
She {dentified three aspects of experience: actual combat experience. length
of the rest period just prior to the current eungagement, and the nature of
the unit's latest combat activities 1in terms of dIfficulty and performance
[

level.
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Strength components were actual unit strength in relation to author-
ized strength and the number of new replacements. Training included previous
combat experience in the same terrain and climate, training for some special
type of service, and training for the particular situation in the current
engagement.

e Unusual envirommental stresses. Clark did not discuss this factor,
but merely observed that "A unit which might be able to carry out its mission
in fair weather and level terrain might be unable to continue under the added
stresses of cold, rain and mountainous country.”(8)

® The imperative of the assigned mission. Clark suggested that the ur-
gency of the mission must "certainly influence” the decisions of the command-
ers. She suspected that the manner in which officers transmit orders down-
ward will influence the determination of the individual soldiers, at least in
well-integrated groups.

® Morale. Clark identified two aspects of morale —- the attitude of
the troops toward the political purpose of the war and their pride and
confidence in their own units,

® Leadership. This was recognized as a major factor. As far as the
battalion was concerned, Clark thought that the battalion and company-level
officers probably had greater influence thsn these at regimental and divi-
sional Jevel.

¢ Tactical plan. A defective tactical plan may be impoesible to carry
out. Clark noted tlat "Defects in tactics may, of course, orcur at any level
with the posslbility of equally disastrous etfects...."(9)

e Reconnaissance. Clark coucluded that

".«. lack of reconnalssance may

seriously atfeect che outcowe of battle be ~ause hoth terrtin and the enemy

strength and positions are unknown. (10)
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e Enemy opposition. Clark listed ti:dls factor with the observation "The

1,

opposing enemy forces may prove to be too stromg to be Landled by the units
committed or in reserve.”(11)

This factoir is a strange one to place on the list. First, it ig
always present when a unit 1s forced to change posture; by definition, a
posture change indicates that the opposition was too strong to be handled.
Second, 1t 1is certainly covered by other factors -- for cxample, poor
. leadership, poor tactical planning and/or reconnaissance failures.

@ Fire support and reinforcement. The value of these factors is self-
evident. The only criticism is that they were listed together, since they are
certainly independent; the presence (or absence) of one does not indicate the
presence (or absence) of the other.

e Logistical support. The logistical faillure of most immediate and

; direct effect on the battie i{s running out of ammunition or Iuel. In the
engagements studied by Clark this factor did not play a major role in break-
points, although it 1s easy enough to 1imagine circumstances i1in which it
would, and a 1list of critical facters could not be considered complete
without 1it,

¢ Communicationg. Clarr noted that communication failures were present
° in all breakpoint cases studied. They werte, towever, "... usually preceding

and often contributive but appavently never the decisive factor.”(17)

b

tlark's di :cussion of contributing factors is loglcal, plausible, even

® compelting, bhur nothing is “proved.” She gives aneciotsl evideace but there
is no counting or measuring {requencies of occuvrrence. Her -data base appar-

ently had no quantitative data except daily sfrengths, replacements, and

» casvalties.
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This cbservation is likely to be true of the majority of studies based
on historical data, since these numbers are the most readily available.
Other quantitative data such as numbers and types of equipment, and troop
locations (and thus, movement rates), can be obtained by some digging through
the records. Other nonguantitative information like weather, terrain,
morale, leadership, and tactical planning can sometimes be identified and
cuded for insertion into a data base. however, logic, plausibility, &and
confirming cases are likely to be the basis of most models of combat opera-

tions.

The McQuie Study
The 1idva that casualties do nct, by themselves, generally produce a
defeat in battle was the conclusion of a recent study of 80 battles by Robert
McQuie. McQuie looked at cumulative casualties as well as at all reasomnable
varjants —-- casualty rates, relative casualties, and, for battles dominated
by armor, tank losses. His results are summarized in Table 4, which pro-

vides median values of the specified casualty and casualty-related facto:s.

Table 4., Median Values of Critical Factors wut Engagewment Termination
(McQuie Study)

Median Values When The Engagerent Was Terminated
Engagement -
Terminated| Cumulative Casualty Casualty | Force
By Casualties Rate Ratio Ratin
Attacker LT 4% LT 0.2%/hr 2:1 1.3:1
Defender LT 8% LT 0.4%/hr 0.8:1 | 1.7.1

LT = Less than

_
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Having concluded that the range of casualties at which units changed
¢ posture was too great to assign casualties the major role in producing such .
L
changes, M 7Jjuie looked carefully at the engagements to determine the causes
[ and produced the lists given 1in Table 5, below. As indicated above, McQuie's
. work has been presented in two papers, one published and one unpublished,
~ -
which differ enough to make it worthwhile to examine both. Lists from both
papers are given to show the two ways of categorizing th-~ factors.
-
Table 5. Reasons Listed by lcQuie for a Force Abandoning
an Attack or a Defense
° List 1 List 2
k%ﬂ PRESENT UNIT CONDITTON MANEUVER BY ENEMY
Ad jacent nit Withdrew Envelopment, encirclement,
No Reservass Left penetration
Casualties or Losses Ad jacent friendly umit
- withdrew
Surrrised Enemy occupied key terrain
Supply Shortage Enemy achieved surprise
Enemy reinforced
1 POTENTIAL ENEMY ACTION
- Envelopment, Encirclement FIREPOWER BY ENEMY
or Penetration Casualties or equipment
losses
Enemy Occupied Key Terrain Heavy artillery and air
Enemy Reinforced attacks by enemy
- Heavy Artillery & Air Attacks
by Enemy OTHER REASONS
; No reserves left
EXTERNAL INFLUENCES Supply shortage
Truce or General Surrender Truce or surrender
Change 1n weather Change in weather
® Mission was to withdraw Orders to withdraw
| (Source: Unpublished paper) (Source: Published paper)
: »
|
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The ;e 1lists illustrate two ways of viewlng posture changes. The cate-
gory titles of List 1 sugges” a focus on time; the first category, present

unit condition, refers to conditions existing at the current time, and the

second category, potential enemy actions, refers to possible actions 1in the

future. The grouping of the factors themselves, however, suggests a focus on
the actors; the factors ia the present category are all described as actions,
or conditions, of the friendly unit, while the factors in the potential cate-
gory refer to the opponent. 1In spite of the title, the factors themselves

are not future conditions. Except for heavy artillery and air attacks by

enemy which could be ongoing actions, the factors are all relared to past
actions.

The significance of this grouping of factors is the implied recognition
that a unit's own actions may be instrumental in produclng posture changes.
This implication is not present in the categories of List 2, which focus
principally on the enemy, dividing the factors into those involving muneuver
and those involving .{irepower. Those factors related to the friendly side
are lumped into a miscellaneous other cavegory.

These McQuie categories suggest a recognition of two key questions:

o Are forced posture changes due primarily to present conditions or
primarily to expectations of future conditions? and

e Are forced posture changes more strongly influenced by friendly force
fallures and errors or more strongly by enemy successes and avoidance of
errors?

McQuie provides no definitive answers. We appear now to be able to say

only “"Yes and no; it all depends on the particular situaticn.”




The Adkins Thesis

Richard Adkins sees engaging in, or ceasing to vngage in  combat as the

result of a decision—making process based on the values of state variables

which describe the cowbat system Casualties is mentioned as one of these.

His list is given below:

Mission and associated objectives

Number of casualties and number of key persounnel who are casualties
Rate at which camialtlen are occurrin:

Availability of critical supplies*

Availability ¢f comounications with subordinate units and higher HQs
Force ratio of friendly and enemy combatduts**

Relative tactical posture of friendly and enemy combatants

Training and experience level of friendly combatants

Fatigue and motivation

Proportion of reserves committed

Status of adjacent units

Weather and terrain conditions

Availability of reinforcements and supporting fires

Availability of means to evacuate and treat casualties(l3)

In discussing the concept of state variables, Adkins makes three impor-

tant points:

The 1isi abuve 1is by v weans exhaustiive, and the variables listed

are not all independent...(l4)

* In another section, Adkins mentions ammunition specifically.
** In another section, Adkins lists “"perception of relative force size."

c - 10
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¢ The sta*e varilables describe the state of nature at any point in
time, and the value of any particular state variable might or might rot be
relevant to the commander's decision process.

© According to U.S. Army doctrine the state variables which should be
relevant are those Influencing the unit's capability to perform the mission.
This same statement wmight not generally be applicable to all other armies in
all tactical situations because of differences 1in doctrine, training and
motivation.(1l5)

Adkins does not discuss the 1individual factors further nor provide
reasons for his particular choices. This ig not surprising, since creating
such a 1ist was not one of his goals; the list is provided only to illustrate
the concepc of state variable.

Adl'ins's principal contribution to this project is the idea that not all
of the variables ar: relevant in all situations; circumstances will dictate
which factors a commander will consider when deciding on a posture change In
a specific situation. It may be observed that, in considering the posture
change to be the result of the commander's decision making, Adkins ignores

tile (rare) cases of spontaneous posture changes by the troops themselves.

The Dupuy Paper
The works discussed so far hav; identified factors responsible for, or
asgociated with, posture chdanges, bui itlivy have unoil specified precise rela-—
tionships between the factors and posture changes. Only the Dupuy paper
lists specific conditions under which au attacker and a defender will change
posture. Dupuy does not derive his par.meter values directly from historical
data, but rather suggests them as historically reasonable interim values, to

be corrected by aualysis ¢f a large number of forced posture chanpes.

c- 11
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For a defending force, according to Dupuy, three out of the following
four states are sufficient for a posture change:

e The combat power ratio (defender/attacker) is less than .5

e The defender is suffering casualties at a rate greater than 67
(division); 15%Z (brigade); 42% (battaliom).

® The attacker 1s advancing at a rate greater than 1 km/day.

® In an adjacent sector, the opponent 1g 10 km behind the defending
unit's FEBA.

For an attacking force, Dupuy suggests that three out of the following
four states are sufficient for a posture change:

e The comtat power ratio (defender/attacker) is less than 1.1.

e The attacker is suffering casuvalties at a rate greater than 47 (divi-
sion); 10% (brigade); 28% (battalion).

e The attacker 1s advancing at a rate lessg than 1 km/day.

®# In an adjacent sector, the opponent 1s 10 km behind the attacking
unit's FEBA.

Two observations are immediately obvious. Dupuy focuses on actual con-
ditions, not perceptious of conditions, and he uses both current values and

ratess. This 1s made learer below.

Table 6. Factors in the Dupuy Posture Change Conditions

Factor Category Current Value Rate
Force strength Combat power ratio Cagualty rate
Tactical position Opponent's position Attacker's

advance rate
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It should be noted that the current value and the rate do not refer to

the same variable. That 1s, the casualty rate i1s not the time derivative of

the combat power ratio, but both are related to force strength.

The statement of these conditions suggests that Dupuy sees posture
chunges as due to both current conditions and future expectations; by con-
fining his factors to the primary, or direct, categories of maneuver and
firepower, he avoids the question of who 1s at fault. As far as a posture
change is concerned, it does not matter, for example, whether the attacker's
advance rate is low because of difficult terrain, loss of vehicles or the
defender's fire.

A major contribution by Dupuy is the idea that factors operate together,
That 1s, it is not the existence of a single factor that will produce a
posture change, but rather the coming together of several unfavorable

circumstances.

c- 13
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Notes

Please note that full citations for all works will be found in the

Bibliography.

1. Clark, Casualties as a Measure of the Loss of Combat Effectiveness of an
Infantry Battalion, p. 1.

2. 1Ibid., p. 8.
3. 1Ibid., p. 34.
4. 1Ibid., p. 21.
5. 1Ibid., p. 20.
6. 1Ibid.

7. ~lark, p. 21.
8. 1Ibid., p. 30.
9. 1Ibid., p. 31.
10. Ibid., p. 32.
11. 1Ibid.

12. Clark, p. 33
13. Adkins, "Analysis of Unit Breakpoints in Land Combat,” pp. 36=37.
14. 1Ibid., p. 37.

15. 1Ibid., p. 3Z.
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Appendix D

DISCUSSION OF POSTURE CHANGE FACTORS

Purpose
Figure V-3 1in the main body of the report listed the posture change
factors collected from the literature, discussion groups, and historical
research., The purpose of this appendix 1s to present a discussion of each
factor and the assessment that was made of 1ts potential as a building block

for the breakpoint model.

Methodology

Each factor was considered individuully on the basis of the literature
survey, assessment by the discussion groups, and, where available, of data
from the Breakpoluts Data Base.(l1) Each factor was then either retained or
rejected as a potential building block for the breakpoint model.

When numerical data are shown, they are presented in one of two forms:

e Averayes are used for variables like persommel ratios, casualcey
rates, and advance 1. tes,

e Crouys tabulations are used to relsate tactor classes to the major
posture change classes ~- attacker posture changes and defender posture
chanves.

Where uppropriate, tests of significance (Chi-square and Flsher's

exact test) were made. The results are sumrarized in Figure D-27.
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Discugssion of the Factors

1. High Fnemy/Friendly Force Ratio

Clearly, an opponent's combat strength, relative to a unit's own
strength, will influence what that uni is able to do in combat. In some
form, this factor was on every list.

In discussing 1it, Clark defines a unit's combat strength as: “Actual
unit strength in relation to authorized strength at the begianing."(2) The

actuul unit strength takes care of the denominator; the numerator may be

related to the factor Clark calls enemy opposition. This term is never
clearly explained, possibly because she considered an explaastion
unnecessary. She merely remarks: "The opposing forces may prove to be too
strong to be handled by the forces committed or in reserve.” Here she
appears to be thinking in terms of a ratio.

Adkins lists force ratio, but it was not among McQuie's set of factors
causing breaks, although, of course, some factors on his l!st would logically
accompany a high enemy/friendly ratio.

Dupuy lists combat power ratio, which depends iu part on numbers of

personnel, weapons, and equipment, but also on operational, environmental,
and (In rome cases) quantified compilations of intangible factors.

For the operations Jdiscussed by the veterans, the force ratio was high
in 63% of the cases (5 of 8). In these cases, it was decisive 1n 2, signifi-
cant in 2, and of unknown effect in the remaining 1.

Uniike the procedure for the other factors, judgments on the presence
and significance ot the farce ratio were wmade by DMSi historians, not the

veterans, since the actual personnel force ratio 1s a macter of the
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historical record, while the combatants c¢ould notv have had this information
at the time. Their perceptions of the force ratio and their judgments of its
effect are given In the discussion of the next facior.

Figures D-1 and D-2 show thlie averages of attacker/defender ratios for
personnel, armor, artillery, and supporting air sorties for both attacker and

defender porture changes.(3)

The divisional-ievel cases irvicate that, for all force types —- person—
ael, armor, artillery and supporting air -— lower initial force ratios are
assoclated with attacker posture changes. For example, on the average,

engagements ctarting with personnel force ratios (A/D) «f 1.9 end with
attacker posture changes; at initial force ratios of 2.7, they end with
defender posture changes.

On the other hand, in the vegimental-level engagements, lower initial
attacker/defender force ratlos are assoclated with defender posture changes.
Since U.S. units were the defenders in the majority of the defender posture
change cases, these constitute a highly blased sample. What 1s seen in
Figure D~2 may reflect a difference in U.S5. policy toward posture changes
rather than a universal relationship between initial force ratios and posture
changes.

An analytical difficulty with these initial ratios 1is that they repre-
sent only the situati{on at the beginning of the engagement. We know that
casualties do not occur to both sides at the same rate, so these initial
ratios do not represent the situation immediately prior to the posture
change.

Figure D-3 compares the average 1nitial and final personnel ratics.

Since there i1s evidence that heavy casualties are suffered by units while
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executing a posture change, the final ratios may not represent the actual
pre-posture-change situation, but they provide another piece of information.

The suggestion has been made (4) that perhaps it is neither the initial
nor the final ratio that 1is critical to a posture change, but rather a
sudden, unfavorable change in a ratio. Figure D-3 suggests that while a
modest Increase in the attacker/defender persomnel ratio occurs when the
attacker changes posture, a dramatic change accompanies a defender posture
change. Unfortunately, as mentioned above, we cannot be sure whether the
final ratio ir a cause of the posture change or a result of it.

We balieve that a factor representing a unit's relative combat capabil-
ity must be included in the breakpoint model. This conclusion 1s based on
the literature, the assessment by the discussion groups and a conviction that
the counter~conclusion (i.e., that a positive change i1s unrelated to relative
enmhat capahility) would he A1ffirnlt fo justify, This factor was retained
for further consideration in the breakpoint model development.

2. Perception of High Enemy/Frieundly Force Ratio

This factor was mentioned by Adkins, who sometimes referred to the force
ratio and sometimes to the perception of the force ratio.

For 7 of the 8 operations for which there were discussion groups, the
discussion group members judged the enemy/friendly force ratio to be high.
They felt that this perception was decisive in 1 case and significant in 3
ng as this questiou is,
we have no quantitative data on the influence the commander' perceptions had
upon the decision to change posture.

Considering how subjoctive this Ffactor 1s and how unlikely we are to

have adequate information on it for future conflicts, we concluded that it

should not e included in the breakpoint modea. (5)
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3. Heavy Personnel Casualties

Clark made several imporiant observations about casualties:

e Before the subject can be discussed, it must be clear just what 1s
meant by "casualties."” She examined the following:

= Casualties and net casualties, in percent, on the day of the break-
point

e (Cumulative casualties and cumulative net casualties, in percent,
for the day of breakpoint plus the two days preceding

= Cumulative casualties and cumulative net casualties, in percent,
from the start of the engagement to the breakpoint

e Average casualty rates, computed by dividing the cumulative casual-
ties from the start of the engagement by its duration, do not appesar to be
useful. As Clark remarked, computing these roates "produced a wide spread of
data and no illumination.”

@ On the basis of her data, casualties on the day of the breakpoint
appear to be more significont than casualties on this day plus the two
preceeding days.(6)

o However, and this was Clark's principal conclusion regarding
casualties:

The statement that a unit can be considered no longer combat
effective when it has suffered a specific casualty percentage
is a gross simplification not supported by combat data.(7)

McQuie lumped personnel casualties and equipment losses into one factor
and reported that it was the cause of breaks in 10% of his cases. Adkins
listed both casuzlcics and casualty rates as factors to be considered. Dupuy
chose casualty ratcs as one of the test variahles used to determine if a

break takes place.(8)
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The effects of casualties as judged by the discussion groups are: deci-
slve, 2 cases; significant, 1 cas~; Insignificant, 4 cases; and not present,
1 case.

In one of the discussion-group cases 1in which the effect of casualties
was coded Iirsignificant, the only discussant was a division staff officer
who, because of his assignmenr, was in a position to know the basis on which
the decisions had been made. He sald that no unit of the division, even
those cut in half by casvalties, gave up, stopped fighting, or withdrew with-
out orders. FLe also stated that decisions to order withdrawals were not made
on the basis of casualties, but rather because of the tactical situation.

Similarly, participants described the tactical situations in the other
cases that were coded insignificant as such that withdrawal or, in one case,
destruction of the unit as a military force, could not have been avoided,
however lcw the casualty rate at the time of the breakpoint,

On the other hard, an enlisted man, discussing another operation, was
asked whac factors were aost important In bringing about the breakpoint. He
uubiesitaeilngly pointed to "casualtles” as the scle determining factor.

For the breakpoint model, we Jjudge that either casualty rates or
:asualties -— poss?’bly both -- should be included. We do not think that
Clark's negative view of casualty rates 1s completely justified. Since she
defined the start of an engagement in terms of the parent division's actiouns,
she may have averaged casualties over days in which the umit was not io
combtat as well as perlods in which 1its mission changed. It is, thus, not

surprising that her average casualty rate was a meaningless figure.
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4. Severe Equipment/Weapon Losses

Equipment losses as a separate factor did not show up on any list. As
noted above, McQuie lumped personnel casualties and equipment losses together
and reported that this combinatlon was responsible for breakpoints in 107% of
his cases.

Equipment losses were known to be severe in 4 of the operations
discussed by the groups. They Jjudged these losses to have been significant
in 2 of these operations and iusignificant in the other 2.

Figures D-4 uand D-5 show the average percent losses in armor and
artillery for attacker and defender posture changes. Nc clear pattern
emerges. When the divisional-level attacker changes posture, his average
artillery losses are higher than those of his opponent, but his average armor
losses are lower. When the defender changes posture, his average armor
losses are higher than those of his opponent. This factor was retained for
further consideration although there i1s a lack of supporting quantitative
data.

5. Defective Tactical Plan
This factor was mentioned by both Clark and Adlins, but it is not one of
McQuie's breakpeint causes. Clark observes:
A unit may be unable to carry out 1its mission if the tactical
plan, or the implementation of the plan, 1s poorly conceived.
Detects in tactics may, ¢f course, occur atr any level with
the possibility of equally disastrous effects on an infantry
battalion. (9)
Howecver, in spite of the exrreme importance of well-conceived, realistic

tactical plans to mission succecs, we do not think that this factor is suit-—
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able for the breakpoint model -- in part, for the same reasons that 1t does
not appear on the McQuie list.

It is not the existence of a defective tactical plan that is a direct
cause of a posture change, but rather the consequences of attempting to carry
out that plan. For example, a bad plan may leave a flank exposed, but this
will not, by itself, lead to a posture change unless the enemy takes, or
threatens to take, advantage of it. The exposed flank could have arisen in a
nunwber of other ways — for example, the forced withdrawal of an adjacent
unit or the lack of adequate reserves. Including defective tactical plan in
the breakpoint model would represent an attempt to find first causes for the
circumstances leading to the posture change rather than to provide
descriptions of those circumstances. Therefore, the factor was rejected for
the model.

6. Low Troops/Frontage Ratio

This factor refers to the disposition of the friendly forces. It
differs fvom the enemy/friendly force ratio in that it refers to the rela-
tionshipy of the troops to territory rather than the felationship of their
numbers to the numbers o1 their cpponent.

This factor was contributed by the discussion groups. The results
were: decisive, 1 case; significant, 2 cases; insignificant, 1 case; and not
present, 4 cases.

Figures D-6 and D-7 show the distribution of engagements by defender
troops/frontage ratios. At both the divisional and regimental levels, the
ma jority of the engagements fell into the range below 2,000 men per kilo-
meter, with nearly even numbers of attacker and defender posture changes.

This factor was rejected for the breakpoi..t model. The tables do not
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suggest a strong relationship to posture changes, and in any case, the effect
of this factor is adequately represented by force ratios.
7. Force in Tactically Vulnerable Position

While tactical factors were on most lists, only the veteran's groups
discussed this specific situation. It was the only one judged to be present
in all operations &énd was judged significant or decisive in all but one. The
veterans described it in these terms: "We never should have been there.,”
"If a more aggressive corps commander had ... seized key terrain [original-
ly], that would have made a difference [in the breakpoint].” "Our positioas
were fine for attacking, but not for defending [at the end of a fragile
supply line with poor communications].”

This is one of a group of tactical factors that was retained for further
consideration.

8. Surprise by Enemy

McQuie found surprise to be a cause of breaks in 8% of his cases. The
discussion groups judged it significant in 1 operation, insignificant in 3
and not present ip 4.

The Breakpoints Data RBase has information on the achievement of surprise
in the engagements. Figures D-8 and D-9 show a count of engagements by the
side achieving surprise versus the side changing posture.

At the divisional level, achieving surprise does not appear to help the
attacker. The defender did force an attacker posture change in the one case
in which he achieved surprise, but o conclusions can be drawn from one case.

The pattern at the regimental level 1s more striking. The attacker
forced a defender posture change in 100X (10 o»f 10) o. the engagements iu
which he achieved rurprise, although the tendency, when there was no sur-—

prise, was towird an attacker posture change (13 of 17 e¢nga~cments),
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In spite of its importance to the combat outcomes (as shown by the
results above),this factor was judged Iinappropriate for the breakpoint model
because surprise 1s generally the cause of conditions leading to a posture
change, rather than a direct cause of the posture change itself. It 1s pos-
sible that seeing an opponent suddenly appear at an unexpected place or im
unexpecicd numbers might cause a unit to retire vithout fighting, but in such
a case, an engagement will not have taken place. Once an engagement starts,
then surprise 1is translated 1into other factors that affect the outcome
directly.

9. Enemy Occupation of Key Terrain

This factor was cited as the cause of a breakpoint in 6% of McQuie's
cases. Nelther Clark nor Adkins mentioned 1t specifically, although both
listed factors which would iInclude this as a special case.

For the discussion groups, key terrain usually meant higher ground with
opportunitius for ubserving the opponent. In every operation in which it was
present (6 out of 8 cases), it was judged to be significant. This factor was
cetalned for furtker consideration.

10. Unfavorable Status of Unit in Adjacemt Sectorx

While enemy maneuver might be assvmed to include this factor, it is
treated here as a separate factor because both McQuie and Dupuy did so.(10)
McQuie found it tc be a cause of breaks in 13% of his cases; Dupuy used it as
one of his criteria for a posture change.

This factor is another of the set of factors related to maneuver and the
relative position of the forces on the battlefield. Since it seemed clear
that the model must address tactical questions, this factor was retained for

further consideration.
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11. FEpemy Maveuver—Flanking, Envelopment, Penetration

0f the several factors related to tactical maneuver, this one was
mentioned most frequently in the literature and by the discussion groups.
McQuie found 1t given as cause in 337 of his cases -— the most frequently
cited cause of breakpoints.

The discussion groups found it to be present in 75% of the operations (6
of 8) and decislive in all of these 6.

In discussing this factor, the veterans used such phrases as "they cut
us off” or "they were moving in behind us.” In one case they explained that
the momentum of the enemy's attack had carried it beyond their unit and that,
had they continued to hold where they were, they would have been isolated and
powerless to atfect the outcome significantly.

This factor was retained for further consideration.

12, Infavorable Advance Rate

From the viewpoint of the attacker, a low advance rate is unfavorable;
from the vie.point of tne defender, a high advance rate is unfavorable.
Dupuy chose this as one of his four factors leading to a posgure change, but
It did no. appear on any other 1list.

This factor was not explicitly discussed by the discussion groups.
While it 1s relatively easy to determine its value frow historical records
(when they exist), it is not easy for combatants to assess advance rates at
the time, and, in fact, it is not something they are likely to note in a pre-
breakpoint situation.

We were able to infer the veterans' judgments ou this facter as signifi-
cant in 2 cases; prerent, but insignificant, in 1 case; »f unknown effect in

1 case; and not present In 4 cases.
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However, the group discussions were not a reliable source for estimates
of the significance of this factor, 7The data base offered more information.
Figure D-10 shows the effect of the attacker's average advance rates on
positure changes.

As expected, this table indicates that posture changes by the detender
are associated with higher attacker advance rates than are attacker posture
changes. This obezervation holds for both divisional and regimental-level
engagements.

This is one of those factors closely related to maneuver and tactical
position, Our judgment was that 1t should be a breakpoint model factor,
although some of its effects would probably be included also in cone or more
of the other tactics-related factors. .
13. Lack of Artillery/Air Support

The groups judged that they received inad<quate artillery support in 63%

of the operations (5 of 8). Of these 5, the factor was felt to be decisive
in 1 operation, significant in 3, and insignificant in 1. Air support was
lacking in the same percentage of cases (63%), but its lacl was judged signi- N
ficant in only 1 operation; in the others, it was seen as {fusignificant in 1
producing the posture change.

We judged this factor unsuitable for the model; supporting firve is more
propeviy bhandled ty the combat wodel; the cougequences of tue fire support
would be input to the breskpolnt wodel.

14. Heavy Enemy Artillery and Afir Attzcks
McQuie found this factor to b= decisfve in 2% of the cases he examined,

but i is uct meutioned as a separate factor in any other list.
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The discussion g¢roups cemembered heavy artillecy attacks in 5 of the
operations, They judged then significant, but oot decisive, in 60% of the
opevations in which they were present (3 of 5 cases).

Figures D~11 and D-17 show the average iaitial numbers of artillery
pileces and the numbevrs of supporting air sorties.

These tables shuow data at different levels of reality: the alr sorties
represent. guppovi actually provided during the engagements; the artillery
numbers represent capabilities, but do not indicate how they were used during
the engagement.

This factor was Judged unsuitable for the breakpoint wodel, since
modeling air and artillery attacks 1s basically the responsibility of the
ground combat model. Waile thelr effects —— 1in terms of their contributions
to casualties and equipment losses -~ will certainly play some role in the
breakpoint model, to include air and artillery attacks as. separate factors
would indicate that they have a special significaace beyond their destructive
potential. While there 1s evidence that this may be the case (suppression
effects, for example), these effects are the responsibility of the ground
combat model if they are to be included at all.

15. Lack of Reserves

Adkins listed reserves as a factor to be considered, and McQuie found
the lack of reserves to be a decisive factor 1in 12X of his cases. The
discussion groups found a lack of reserves significant in 1 case; present,
but insignificant, in 2; and not present in 5 ~f the operations.

There are ne quantitative data on the . 'nbers of reserves present and
employed in the engagements In the data base. However, the cases have been

coded to indicate whether one side had an advantage over its opponent in the
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matter of resevves. Figures D-13 and D-14 link the advantage of reserves to
posture change.

The effect on posture changes of having aa advantage over an opponent in
the matter of reserves 1is striking. At the divisional level, the attacker
forced a detender posture change in 1007 (14 of 14) of the engagements In
which he held the advantage. When he did not have an advantage (either the
defender or neither held it), the defender forced an attacker posture change
in 67% (30 of 45) of the engagements.

The same pattern 1s seen in the regimental-level cngagements. When the
attacker had the advantage of reserves, the defender changed posture in 827
(9 of 11) of the engagements. The attacker changed posture in 75% (9 of 12)
of the engagements Iin which the defender held the advantage. There appears
to be a blas toward a defender posture change in the neutral cases, but there
are only six cases.

It seems clear that reserves play an important role in avoiding a
posture change. Therefore, this factor was not rejected at this point in the
study.

16. Supply Shortage

Clark listed logistical support as a factor to be considered; McQuie
found supply shortage to be critical in 2% of his cases.

The discussion groups evaluated the unit's Jlogistics in terms of
ghortages In all areas except ammunition, which was considered seperately.
They found shortages to have been significant in 1 operation, present, but
insignificant, ir 2, and no shortages in 5.

Ther« are no quantitative logistics data in the Breakpoints Data BHase.

The engagements were, however, coded to indicate when one side had an
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advantage over 1its opponent in this area. Figures D-15 and D-16 show tue
eifect of an advantage in logistics on posture changes.

At the divisional level, the attacker forced a defender posture change
in 83% (5 of 6) oi the engagements *a which he had an advantage. VWhen the
defenider had the advantage, the attacker was forced tc change posture in 807
(4 of 5) engagements.

It seems reascnable that a factor representing the current supply situa-
tiuvn, 85 well as some factor representing the unit's expectarvion of receiving
supplies, should be included. Therefore, this factor was selected as
suitable for the model.

17. Inadequate Weapons

Adequacy of weapons jlapiies not only a sufficient nomber, but slso weap-
ong of the appropriate kind tc counter t.ue enemy's weapons, This factor was
not on any of the lists, but the discussion groups found it very impertunt,
It 1s phrased heve in gen2ral terms, out In the cperations discu<sed by them,
it always meant a lack of adequate antitank weapons. This factor was deci-
sive in 2 cases; rignificant in 1; present, but iInsiguificant, In 1; and not
present in 4,

This 18 clearly an importent facter; however, it was Judged mot appro-
priste for the breakyoint model. Handliug the mix »f weapons employed vv vhe
simalated forces 1is the task of the groud combat wmodel. Tf the wmix 1s

- e e A - - o= e et - T o e - - es e - L ~ Pl = o L] - -
vorable o one side or the other, thea that sifuation will show up «n some

}

of the combat descriprors -- losses or movement rate, for example. The
breakpoint will certainly be influeaced by thie factor, but <hrough an

indivect path.
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18. lLack of Foo¢; Hunger

Lack of food has not often been a critical factor for US forces. The
groups judged 1t present in 4 of the operatious, %ut it played an
insignificant part in causing the posture change., In all of these cases the
troops: had been without food, or on very shnrt rations, for only a few days
at wost,

This factor wia. judged 1inappropriate fri the breakpoint model. It was
pianned that some logistics-related element would be included, but we judged
that amuunition and fuel are more reliable indicators than food.

19. Low Ammucition

The diccussion pgrovpe judged this factor to be present in 4 of the 8
opuratlons, and found it decdsive in 3 cases and sfgudficant in 1. This
factor is retained, alfhough lack of quentitative data will be a problem in
using it.

29. Comuunicetlioas Vailure

fommumicaticns 1s on almost everyone's list of eritieal fuctors. Clark
veportaed.

More ot lwews drastic foilluve in communicarions maxked all the

Lrcakpoints studied, usually preced ng them and often contri-

hutive but apparently never the decisive factor.{1l)
Communicatlon brzakdowns, or I1nadequate commurications networks and egquip~
meat, were preegent In 2 meisrlity of the opernticns gecording re the Jjudgment
tf the diucrsﬁion groups. In 2vevry case where a communication failure was
present, it wuas Jjudged to be not just an inconvenicuce, but significart or
decicr’ve te the breakpoint. without geod communications, cowmanders could

not. ordes actlons to he raken and could avt locate either thelr own units or
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the enemy. Soldiers who were wiiling and able to follow orders were uncer-
tain about what to do.

Unfortunately, there are no variables in the data base directly related
to comrunications with which to test its effects on posture changes,

Because of Clark's results, the opinions of the veterans, and the gone-
ral importance assigned to communications, we concluded that 1t should be
considered for the breakpoint model.

21. Poor Reconnalsgsance

Clark lists reconnaissance as a fautor to be considered. Her comuents

indicate that she thought a lack of adequate reconnaissance to be serious:
From the engagements studied, it was obvious that a lack of
reconnaissance prior to the engrgement may seriously aftfect
the outcome of battle because both terrain and enemy rtrength
and positions are Inadequately known,.(12)

The discussion groups ju © poor recounaissance to have been present in
only 2 of the operations, but it was significant in 1 of those 2.

While this is undoubtedly an important, even critical, factor, we judged
it inappropriace for the hreakpoint model. It 14 cne of those factors whose
consequences lead to posture changes, but the factor itself is not directly
related to them. Therefore, it was rejected for the model.

22. Iuntelligence Failure

The discussicn groups judged this factor to have been present in only 2
of the operations, but it was found to be decisive in both.

There are no quantitative data related to this factor inm the data base,

but i1t is ancvther of those areas where the engagzments have been coded to
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indficate which side might have held an advantage over its opponent. Filgures
D-17 and D-18 show the effects of this advantage on posture changes.

At the divisional level, there are no cases ia which the attacker had an
advantage in the intelligence area. All three engagements in which the
defend.r bad an advantage ended in an attacker posture change. This is in
contrast to the nearly evenly divided cases when neither side had an advan-
tuge.

The trends are similar at the 1e¢gimental level, In all five cases of an
attacker advantage, there was a defender posture change. When the defender
had an advantage, the attacker was forced to a [oatuce change in 86% (6 of 7)
of the engapgements. As with the divisional engagements, there was a nearly
even division {7 to 10) when neither side held an &advantage.

Clearly, an intelligence advantage over an opponent 1is helpful in
winning. Tbis 1s, however, anothex factor which causes conditions leading to
a posture change; 1t does not describe conditions directly preceding it.
Intelligence was therefore rejected as a breakpoint model factor.

23. Precombat Fatigue

This factor was contrilbuted by the discussion groups, who judged it to
have been present, but incignificant, in half the operations and not pruseat
in the other half. It was clearly not a m. jor factor in their opinion.

It is not mentioned e.plicitly by any other analyst. The closest refer-
ence is by Clark, who ligted "length of rest peried or service in an inactive
sector just prior to the =ngagement.”(13)

This factor was considered inappropriate for the breakpoint model. It
may be played by the ground combat model, if desired, and its effects will

then show up in the breakpoint model input.

D ~-18

]

- i 3 g
e i . AP MM aRLenor b A ies PRI, iyt 42 [, iy rEda - R e T | + M I



el

24, Little Time in Line Before Engagement

Under the peneral category of "condition of troops at beginning of the
engagement,” Clark lists "nature of che unit's latest combat experience.”
(14) BHer discussion does not make clear 3Just what aspect of that experience
she mneans. She may have been referring to the unit's morale or to its
acquisition of combat expertise, although she included morale and combat
experience as separate factors.

Thé discussion groups judged this factor to have teen decisive in 1
operation; present, but insignificaut, in 3; and not present in 4.

It was daciaed not to incorporate this factor, as a separate factor, in
the breakpoint model. It combines aspects of combat experience, surprise,
and morale, but it describes a preengagement condition rather than the
situation immediately preceeding the posture chaunge.

25. Poor Overall Level of Traiaing/Lack of Coubat Experience

These factors are discussed together because the only related data in
the Breakpol!nts Data Base combine them. Figures D-19 and D-20 show the
effects of having an advantage in the areas of train.ng and experience.

While training aad experience are frequently mentioned as important
factors, it was not usual for one side to have the advantage in this area in
the engagements in the Breakpoints Data Base. Lven when it did, this advan-
tage did not always lead to a win.

Thus, in the divisional-level engagements, having the advantage did not
help the attacker, who won 43% (3 ot 7) aud lost 57% (4 of 7) of them. The
defender was s8lightly better at turning this advantage iato a win, doing so
. 80% (4 of 5) of the engagements. However, there were too few cases to

find any of this significant.
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At the regimental level, the attacker forced a defeunder posture change
in 827 (5 of &) of the engagements In which he held an advantage. When there
was no attacker advantare, the ergagements split almost evenly between
attacker and deferder posture changes (11 to 10).

This factor 1s wmuch like the tactical plan factor, in that it has no
signi. cant di ect link to rosture changes, but probably plays the role of
enhancing some cther uwore closely linked factor. We judged that this factor
was inappropriate for ths break;ocii:t model at present. It may be a candidate
*or a second-gencration medel later.

This judgment should not be interpreted as a conclvsion that training
and experience .re unimportant to combat forces. It is, rather, a conclusion
that they rspresent causality rather than descripcion.
~v. Poor Trainjng for Specific Operation

(lark recopaized the importance of training by including several facrors
re. (ted to {r . a ner list. She listed “previous unit training for some
special type o~ service” and, also, "previous unit training for any special
type of situs*iun involved 1n the pending engagement."(15) She cited the
example “aitk ‘nvolved In river crossings for which they had had "little
or no traluing cr procti-,"(16) .

fhe *1scussion ero.pe cited this factor 4in only 2 operations. As
txrecte’ from the natu » - ° the factor, these were unusual operations, Like
Tla%'3 example, vne was a “lver creousing. The nature of the river posed
tpvcsal difficulties that covid have been mastered only by training on a
slmilar river,

The second opvratlon wat s twe-regicent withdrawal through a pass that
orovived cov:r on L.oth nides for enemy troops who rerached the area first

unu erteh’itned a gauntlet of fire slony the lengtli: of the pass.
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The discussioln groups found lack of spe:ific training to be decisive in
the first case and insignificant to the breakpoint In the second one.

This factor was judged not appropriate for the breakpoint model. The
fact of poor training will undoubtedly affect the circumstances of thne
engagements, but it will he these circumstances that lead to a posture
change, not the lack of traiaing. For example, one effect of poor training
can be a failure to use communications equipment effectively. However, it 1s
the lack of communications, which can arise in numerous other ways, that 1s
retained for consideration as a breakpoint model factor.

27 . Iuadequate Combined Arms Training

Tha discussion groups found this factor to have been present in only one
operation, but there it was decisive.

This factor is not suitable for the breakpoint model. While trainlng is
important to combat outcomes, 1t is the results of training that will be
input to the breakpoint model. (See the discussion above.)

28. Hasty Unit Commitment on New Ground

Clark discussed this factor under the zeneral heading of "condition of
troops at beginning of the engagement.” She referred to it in the positive
gense as revious combat experience in the xkind of terrain and climate in
which the .nit was bheing committed™ ard offered a further explanation: "A
mit experienced in desert warfare in North Africa might, for instance, have
difficulty in adjusting to its first experience in the Italian mountains”(17)

We judged this factor Ilnappropriate for the breakpoint model, since any
coutribution to breakpoints 1s adequately covered by the factors of traiming
and experience. This actor represents a nuance too fine to be handled at

the current lev:l of » eakpoint modeling.
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29. High Personnel Replacements
| The number of new replacements in a unit at the start of the engagementf
is one of Clark's specific factors under her general heading "condition of
troops.”(18)

The discussion groups found that having high personnel replacements was
a frequent situation (6 of 8 operations). However, this factor was decisive
in only 1 operation and significant in 1. In the other cases, it was judged
insignificant.

This factor was rejected for the breakpoint modei. While it could be
important to rhe performance of a combat unit, it is not clear that it
belongs as a separate factor im the breakpoint model.

30. Troop Exhsustion During Combat

This factor was contributed by the discussion groups, who found it

Ay

significant in 1 case; present, but insignificant in 3 cases; and not present
in 4.

There axre no dats in the breakpoint date base relative to this factor.
Filgures D-21 and D-22 show duration of the enpagement versus umission accem—
plishuent, with the thought that fatigue might increase as the engagement is
prolongea.
= Ttese tables dc not show a relationship of any significance between the

lengch of the engagement and posture changes. If the idea that fatigue is

related vo the duration of the engagements is accepted, then it would appear
° that fatigue is not an important factor for either side., This conclusion
matches the opinions of the veterans, who found it significant in only 1 case

out of the 4 in which it was present-
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We concluded that fatigue should not be a factor 1in the breakpoint
model. Certainly, this argument based on the engagement duration does no
establish the lack of a relationship between fatigue and posture change (the
assumption of a relationship between fatigue .nd duration could very 1likely
be wrong). However, if there is an effect, it 1s an indirect omne and should
be played, if at all, in the ground combat model.

31. Poor Morale

Clark includes morale in her 1list of significant factors. Adkins com—
bines a closely related idea with fatigue to list "fatigue and motivation."”

Morale 1s another of the variables for which an advantage of one side
over another 1is coded in the data base. Figures D-23 and D-24 show the
effects of an advantage in morale on posture changes.

The divisional-level cases suggest that having an advantage over an
opponent 1ir the area of morale is not common (16 of 59 cases) and, when
present, plays no great role in the outcone, ‘nen the attacker has an
advantage, he forces a defender posture change in 63%Z (10 of 16) of these
engagements. When neither side has the advantage, the defender has a slight
edge, forcing an attacker posture change in 56% (24 of 43) of the cases.

Having an advantage in the area of morale i1s even less frequent in the
regimental-level engagements (1 ~f 24).

Unlike such factors as experlence and training, which refer to preen-
gagement conditions ¢(nd do not change significantly during an engagement,
morale can be a volatile characteristic. It would seem almost certain that
poor morale accompanies a posture change; establishing that it precedes the

posture change and is a cause of it 1s harder.
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This factor was retained for further conmsideration. While the data did
not establish a strong relationship, and morale would be difficult to quan-
tify, yet it is on almost everyone's list of factors vo comnsider.

32. Low Mission Urgency
Both Clark and Adkins listed the mission as a critical factor. It
appeared on Clark's list as "the 1imperat ve of the assigned mission.” Ir
discussing it, Clark commented:
The degree of urgency of the mission assigned a unit may be
assumed to Influence its determinatiun to carry out the
order. If the order is to take an objective regardless of
the cost or hold to the last man, this factor certainly must
influence the implementing decisions of battalion and company
officers who have to answer for any failure. . . . It seems
possible that the nature of the order and the manner in which
officers transmit it downwards may have sufficient influence
to account for the willingness of some units to continue
their mission at least for a time despite loss percentages at
which other units break.('9)

Clark's discussion of this factor seems to indicate that she sees 1t as

related to the leadership qualities of the commancer.

The discussion groups found a high degree of mission urgency in 6 of tte
operations. It was clear to them that high miss.on urgency, even when ex~

pressed in such terms as "Hold at all costs!,” doe~ not prevent a breakpoint
when other circumstances force one. However, in the sir.le case in which the

mission urgency was seen to be low, it was judged to be a significant factor

leading to a posture change.
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This factor was rejected for the model. While it has a strong intuitive
appeal, there are no quantitative data to support it as a model component.
33. Pcor Leadership

Leadership w.s on everyone's list of factors to be considered, bit while
the quality of leadership can be critical to combat outcomes on occasion,
there 1s a wide range of leadership performance over which it apparently is
not a determining factor.

Although most of the discussion groups criticized Individual leaders, or
categories of leaders —— especially young junior officers sent in as replace-
ments —-- they generally spoke highly of their leaders. Poor leadership was
considered to be present in only 1 operation, where, however, it was judged
to be one of a number of decisive factors. The leadership was rated good in
6 of the operations and not rated in 1.

Figures D—-25 and D-26 show the effects of an advantage over the opponent
in the quality of leadership, as entered in the data base. At the divisional
level, there was only one case of an advantage In leadership. In this one
case, it belonged to the defender, and the engagement ended in an attacker
posture change. While this is the expected result, no conclusions can be
based on one case.

There wevre a few more regiwental-level erngagements in which one side had
a leadership advantage (8 of 29). In all but one of these, the effect is
what would have been predicted -- the side having the advantage forced its
opponent to a posture change.

We judged this factor inappropriate for the breakpoint model. This is
another of those factors whose effects may be seen in the model input when it

is present, although the factor itself is not included.
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34. Poor Staff Wovk
This factor did not appear explicitly on any of the lists from the lit-

erature. Clark did 1ist tactical plan and leadership, which could represent,

respectively, the consequences and cause of this factor.

The discussion groups judged poor staff work to have been present in 2
of their operations. In 1, it was thought decisive and in the other, insig-
nificant.

This factor 1is not appropriate for the breakpoint model, although when
it is present, its consequences will undoubtedly appear in the input to the
breakpoint model.

35. Troop Confusion Over Orders, Objectives

This factor was a contribution of the discussion groups. They reccg-
nized that any posture change ig 1likely to be accompanied by confusion and,
in citing this factor, they referred only to confusion that was reported to
have been present well before the breakpoint occurred and, in one case, well
before an attack began. They were, thus, careful to limit their discussion
to confusion that could have brought about the posture change rather than
confusion that was the resu!t of it.

They judged that confusion, as they bad defined it, was decisive in 2
operations, present but insignificant in 2, and not presert in 3. For the
eirhth operation, they were uncertain about whether or not confusion had been
present.

Although it 1s easy to visualize circumstances In which confusion leads
to a posture change, this factor was judged 1inappropriate for the model.
This 1s one of thuse factors that does nor itself euter inio the model,

although its consequences do.
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36. Poor, or No, Maps

This factor was contributed by the discussion groups, who adged it
decisive in 1 operation; significant in 1 operation; present, but signifi-
cant, in 2; and not present in 4.

Certainly, having proper maps is crucial to successful tactical planning
and execution, but we judged that so fine a detail as having maps 1s inappro-
priate for the breakpoint model.

37. Poor Roadnet

T1is factor was found by the discussion groups to be significant in 2
cases, present but Iinsignificant in 4, and not present in the remaining 2
operations.

The factor was judged inappropriate for the breakpoint model for two
reasons: It 1s related to other factors (logistics, communications, movement
rates) in which it plays a causal, rather than a descriptive, role; and it
should be played, if at all, in the ground combat model, through which it
will affect the input to the breakpoint model. That is, it is the effects of
this factor, rather thar the factor itself, that will enter 1into the break-
point model.

38. Weather Chaage

McQuie cited a change in the weather as a cause of breaks in 2% of his
cases. Clark discussed weather and terrain together.

Tne discussion groups found this factor present in only one operation,
where it was insignificant to the breakpoint.

This factor was judged inappropriate for the model as a separate ele-
ment. Any engagement in which weather contributes significantly to a posture

chauge probably includes a failure of either leadership or morale.
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39. Unfavorable Terrain

Clark covered terrain in two ways: as the unit's unfamilarity with the
terrain and under the heading “"unusual environmental stresses,” as "inherent-
ly difficult terrain.” She does not discuss terrailn at length, but merely
comments: "A unit which might be able to carry out 1its mission in fair
weather and level terrain might be unable to continue wunder the added
stresses of cold, rain, and mouantainous country."(20)

In 5 of the 8 operations discussed by groups of veterans, the partici-
pants indicuated that the terrain was unfavorable for carrying out their
wissiomn. In 1 case ter—ain was Judged a decisive factor, inm 3 others a
significant factor, and in 1 case insignificant to the breakpoint. Thus it
was judged decisive or significant in 807 of the cases in which it was
present.

The factor of terrain is, without doubt, an important concern in plan-
ning and executing tactical operations. It would play a role in a ground

combat model, but will not be a factor in the breakpoint model.

Not¢s
1. The analysis in this section, carried out early in the project, used the
24 newly researched engagements and &4 engagements from the LWDB. By the
time of the model Aevelopment phase, the data base had been reorganized
as described in Section VI. While the entries in the figures shown in
this section would be slightly different if the reorganized data base
were used, the assessment of factors would not be significantly changed.

2. For sources cited, see the bibliography at the end of Appendix C.
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The divisicnal~level engagements include hoth US-German and Ub~Japanese
engagements., While numerical values of ithe various »ngagement parameters
{casualty «nd movement rates, for example) are expected to differ signi-
fican:ly between iliese ftwo groups of engagements, the couclusions regard—
ing the identity of the factors for the breakpont model should not.

Fer exawple, the ianitial sattacker-defender personnel ratios for these
engagements are shown below:

Posture Change by

US OEEU“EEE Attackgz_ Defenuer
Germans i.9 2.7
Japauege 3.7 4.9
Combinea 2.4 4.3

These numbers suggest that, regardiees of the identity of the US oppo-

nent, che average attackzsr/defender personnel ratlo is higher for those
engagemente ending in a defender posture change. Thus, even though the

numbers are different, the trends are the same. For the tables in this
appendix, the dictinction vetween Japanese and German opponents will not
be made.

Private communication from Dr. Daniel Willard, April 30, 1988.

The effects of perccptions may be Investigated by sending false values to
the breakpoint model. Thus, the analyst may ask a "what 1f" question of
the type: “Although the force ratio is currently X, what would the mcdel

do if it were Y instead?” Of course, ihis ireais a percepiion as fact
and ignores such psychological questions as how a commander acts in the
face of uncertainty. While there has been much work in the area of
decision-making under uncertainty, treating posture change decisions from
this viewpoint is well beyond the scope of this project; we are still
trving to ldentify ficvst-order effects.
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10.

14.
15.
16.
17.
18.
19.

20.

This hae led to the speculation that she way have been szeing casualties
that resultec froo, zather tham caused, *he break.

Clark, p. 34.

0f ccurse, hig concept of comlat power ratio certainly vepends in part on
cunulative cagualt es.

Clerk, p. 31.

Neither McQuie nor Dupuy used the words "unfavorable status o. unit in
adjacent sector,” McQuie's factor was "adjacent unit withdrew." With
the view that withdrawal certainly represents an "unfavorable status,”
his factor ig ciscussed here. This was clearly what Dupuy had in mind in
positing as a tencative criterionm “the opponent is 10 km beyond the front
line 1n an adjacent sector.” Again, this factor szems the one most
nearly related to this.

Clark, p. 33.

Clark, p. 3Z.

. Clark, p. 29.

Clark, pp. 29-30,.
Clark, p. 30.
Ibid.

Clark, pp. 29-30.
Ibid.

Clark, p. 31.

Clark, p. 30.
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Table D-1. Average Initial Ratios

(Attacker/Defender) vs

Posture Changes in Divisional-lLevel Engagements

—— ———— —————— - - R s b = —a— —— - —— ————— - _ - — e i — - - —vn ————

Per sonnel
Armor
Artillery
Air sorties

Attacker
Average No.Cases
1.9 21
4.0 28
3.2 39
4.7 10

. ——— - — - — = = -

Defender
Average No. Cases
2.7 21
6.4 15
8.7 29
28.5 4

- - - - - ——— —— T — - ———— T ————— > D — — ——— - —— — W = - —_ -

Table D-2. Average Initial Ratios (Attacker/Defernder) vs
Posture Changes in Regimental-Level Engagements

- ————————— — — — —— —— . " . - —— ——— Y — T = —————— - —— . —— > = A" -V = ———— "

Personnel
Armor
Artillery
Air sorties

Attacker
Average No.Cases
3.3 13
3.8 10
3.4 9
2.8 2

Defender
Average | No. Cases
1.* 16
2.1 13
1.8 16
.3 6

. — - - D s - — - - —— = - —————— - o T e o A — . ——

Table D-3. Averag=
vs Posture Changes

Initial and Final Personnel Ratios
(Attacker/Defender)

—— = — — . — — — — ———— ——— - — V-  Ti} D W M D e e e ey o — v W 0w -~

Engagement
Level

ivisional
Regimental

Pers. Ratio (A/D)

Initial l Final
2.4 3.9
2.1 i 3.3
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Defender

Pers. Ratio (A/D)

Initial | Final
4.8 | el.
1.6 | 2.9
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Table D-4. Average Weapon Losses (%/day) vs Posture

Changes in Divis

S s Gt - A —— — — ———— —— —— —— - ——

Type

——— - ————— - — - ————————— -
- e - ——— ——— - - — - - - —————
- A —— —— i  — — — - — - — -

- indicates insufficient d

Table D-5. Average Weapon Lo
Changes in Regime

Type

e i e s . - — = WP -

Attacker armor losses

- L ————— —— — ——— ) —— > v - -

ional-Level Engagements

"y — - — - m . -

- D D et - — - ——— o - - —— -

Attacker | Defender
Avg | No. | Avg | No.
% Cases % Cases
ERY N Y
13| & (8.3 | 2
5.1 | 17 |1 | 18
18.4 | 5 l15.3| 4

. — — —— ——— ——— —— —— o —— ——— -

ata Tor a computation

sses (%/day) vs Pnsture
ntal-Level Engagements

A ——————— —— - — - — —— — - ————————

Attacker | Defender
‘Avg: | No. | Avg | No.
% Cases % Cases
31| s |26 | &
6. | 2 |i12.7| 11
7.9 | 11 (1s.5 | 13
.7 e |1
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- indicates insufficient da
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Table D-6. Tnitial Defender Troops/Frontage Ratio vs
Posture Changes in Divisional-Level Engagements

————— - —— ———— - - = W G M M SR R M MR A AR G4 S A e S AN G R o . A me e M M wa e am A A

Defender
Troops/Frontage
(Men/Km)

Postur

httacker

- -t -

e Change
by
Dafender

Table D-7. Initial Defender Troops/Frontage Ratio vs
Posture Changes in Regimental-Level Engagements
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Defender
Troops/Frontage
(Men/Km)

e —— - - —— - — - - -

——— - - —— - - -

Postur

Attacker

————————————
———————————
———————————
___________

¢ Change
by
Defender

- ———
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Table D-3.

Level Engag2zments

Surprise vs Posture Changes in Divisgional-

- —— . AR D A S N . S N S . - Y W S e we B T e ew -

Surprise
Achieved by

Total Cases

- e - -

- . — - -

—— — ———— ————
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Table D-9.

Level Engagements

Surprise vs Posture Changes in Regimental-

- —— S . A - D N - R D D W e e e —— — — = ——— T — — . . — " S —————

Surprise
Achieved by

- - —— i —— - ——p . ———
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Table D-1¢. Average Movement Rates (Km/Day)
Posture Change by
Engagement = |eececcccemcccccmccccea—-
Level Attacker Defenderx
Divisional 1.1 6.9
Regimental .3 4.0
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i Table D-11. Average Artillery Pieces and Air Sorties

R vs Posture Changes in Divisional-Level Engagements
Posture Change by
Force = = |=—=mseceemmmmeeemeeeeo
‘ Type Attacker Defender
P Sttt il Stttk tatadl Mttt
Attacker artillery 143 87
Attacker air sorties 84 124
] Defender artillery 8l 45
r ] e Hi e sk
Defender air sorties 77 2 |
e
Table D-~12. Average Artillery Pieces and A.r Sorties
vs Posture Changes in Regimental-Level Engagements
) Posture Change by
- B rorce = |e=—meem—mememmmemeoleo
Type Attacker C2fender
aa |
®
L)
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Table D-13.

Table D-14.

- - — — — - T —— " S —— Y P . . — - —— ) M - - — - -

Reserves
Situation

- —— — - ———— > o
- — s - — - ——— =" - - - a3 - - —
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Engagements

Reserves vs Posture Changes in Divisional-Level

- - - —

Engagements

Reserves vs Posture Changes in Regimental-Level
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Reserves
Situation
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Table D-15. Logistics vs Posture Changes in Divisional-
Level Engagements

Logistics
Situation

- — - - — - =~ —— —

Attacker advantage
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Table D-16. Logistics vs Post re Chanjes in Regimental~
Level Engagements*
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Logistics
Situation
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* There mav be difficulties with this data item in the

regimental-level engagements.
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Table D-17.

Intelligence vs Posture Changes in

Level Engagements

Divisional-~

Intelligence
Situation

- ————————— — ——— — ————
- - - - - -

-y - - ———

- . - - -

i R A ME B - = — - - —— - —

Level Engagements

Table D-18. Intelligence vs Posture Changes in Regimental-

. D - - D — - - - - ——h - - A P P = W i W S . A AT D A N v - -

Intelligence
Situation

- - - ——— - - -

- - - —— -
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Table

D~19. Training/Experience s Posture Chauges
in Divisional-Level Engagements

—— o —— o ——— . T W D T S TS G b W S e G P T M P SeS S wms R et P W e s v D e R A M - -

Training/
Experience
Situation
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D-206. Training/Experience vs Posture Changes
in Regimental-Level Engagements

- D W N W W - —— —— ——————— —— T . " VS . M S ——— . — ) - ——

Posture Changes by

Training/
Experience
Situation

- s - - -
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Total Case
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Table D-21. Engagement Duration vs ™osture Changes in

Divisional-Level Engcgements

—— A - . — - —— i M S S S S M Y D G S M P T D M . p i LS e T G e m e - —

Engagement
Duration

- — — o — e ——— — —— ———

Longer than 2 days

Total
Cases

————— s - - —

D D — - - - — D D - > — ——— —— — ——— —— — . — = —— — - ——— - - - —— - -

Total Cases|

Attacker Defender
BT
| 20

3¢ | 29

59

Table D-22. Engagement Duration vs Posture Changes in

Regimental-Level Engagements

Engagement
Duration

—— i — — " ——— . - = -~

Longer than 2 days

-

D - A A — D P — - ———— - " - W - TP A A - W - o W Wy W = - = — -

Total Cases |

Attacker Defender
-_----;____ ______;__-_
______g____ -_---_;____

13 | 16

29
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Table D-23. Morale vs Posture Changes in Divisional-
Level Engagements

. . - T . ———— - ——— - - ———— — . - ——————: ——— —— —— o ——————

Morale
Situation
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Table D-24. Morale vs Posture Changes in Regimental-
Level Engagements

. e o ——— — —————_———— i ——— —— T —_ A e M W . D M B - - v -

Mcrale
Situation
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Table D-25. Leadership vs Posture Changes in Divisional-
.2vel Enocagements
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Leadership
Situation

Defender advantage
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Advantage to neither
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Level

Posture Chauges in Regimental-
Engagements
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Leadership
Situation
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Figure D-27. Results of the Significance Tests

) Factor Tested Engagement Level Test
Regt Div
Artillery/air support S S X
, Mobility N s P
Fe
Surprise S N P
5 Reserves S S X
Duration N 5 X
®
Logistics 5 S P
Intelligence N N P
D Training/experience S - P
- i
Morale - S X
Leadership S - X
-h Key: S = Significant (.85 level)
N = Not significant
~ = Too few cases for testing
X = Chi-square test
P = Fisher's exact test
v
Note: These tests were carried out on the tables in this appendix by
Dr. Peter Shapiro, Arbor Inc., our statistical consultant for
this project.
»
L
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Appendix E
-l ) ESTIMATION OF THE PARAMETER VAIUES FROM THE HISTORICAL DATA BASE
Purpose
» This appendix describes methods for deriving values for the model para-
- meters from historical data. For each of the two versions of the Breakpoint
Model (the event version and the time-step version) two sets of parameter
) values are derived. One set of parameter values 1s appropriate for regi-
i
mental-level engagewents and one set for divisional-level engagements.
The Engagement Data
' ]
The namee of the engagements are found in Figure II-3., Figures E-1 and
E-2 show the following data 1tems needed for the parameter computations:
Id Eun;agement identification number
o B PC Posture change type: A = Attack to defend
D = Defend to retrograde movement
Eng Dur Duration of the engagement (days)
Adv(Km/day) Average attacker rate of advance (km/day)
Front Width  Width of the front (km)
o Atk Pers In.tial number of attacker personnel
- | Def Pers Initial number of defender personnel
Atk Cas Average attacker casualty rate (percent of initial
attacker personnel)
Def Cas Average defender casualty rate (percent of initial
defender personnel)
L J
General Procedures for Parameter Estimation
Figures E-3 to E-20 display the sorted factor values from which the
. parameter values are derived. Each figure has the following four columns:
Id Engagement identification number
PC Posture change type: A = Attack to defend
D = Defend to retrograde movement
Value Value of the factor ideantified in the figure title.
® : Parameter Estimate of the parameter value identified by the symbols

Al, A2, Bl, etc., shown in the flow diagrams. Capital

E-1




letters are used for the event version parameters, since
these are the inputs to the model. Lower case letters are
il used in the time-step figures since these are the daily <
values from which the model parameters will be computed.
(See the discuss’on below.)

For estimation of the time-step parameters, the engagemert durations are

;‘ added. The three long engagements (8, 11, and 12 days) are treated with the -a
6-day engagements.
The general procedure for the estimation of model parameters has the
i‘ following steps for each factor:
1. Sort the engagements on the basis of the factor valuw.
2. Starting at the end of the sorted list favorable to &n attacker
™ posture change, go down (or up) the list to the first defender LR
posture change.
3. The parameter value is the average of the values for the case of
i the defender posture change and the adjacent case of the attacker 4
posture changa.
To illustrate this procedure, a portion of Figure E-4 1is reproducad
- below: .
Id PC  Value
7 A 1.33
10 A 1.39
® - 1.41 = Bl
15 D 1.43
The run of As is broken at engagement 15. The value of Bl is the aver-
® age of 1,39 and 1.43, or 1.41.

Parameters for the defender are obtained in a similar way. To illus-

trate, the lower portion of Figure E~4 1is shown below:




.
4 A 4,22
) 5.56 = B2
18 D 6.90
15 D 8.75
<
The run of Ds is broken at engagement 4. The value of B2 is the average
- w of 4.22 and 6.90, or 5.56.
In some cases, the runs of As and of Ds are broken at the same point,
: In this case, the value of the last A case and the valuc of the first D case
- are taken for the parameters. This situation is illustrated by the values
for the change in personnel ratic in one~day engagements given 1in Figure
E-14. A portion of this figure is shown below:
b 1 A -0.04
11 A 0.05
6 A 0,18 = bl
16 D 0.24 = b2
o 19 D 0.91
- B
A third situation arises when the rules do not provide an unambiguous
choice, A portion of the casualty ratios (from Figure E-7) is shown below:
5 ‘ 18 D 0.25
=B 17 D 0.28
0.31 = E
6 A 0.34
21 D 0.37
0.49 = E
‘o 7 A 0.61
. 11 A 0.79
Reading dowan from the top, the run of Ds is broken at engagement 6. Drawing
the dividing line here leads to E = 0.31. iowever, the run of As which
&
starts at the bottom is broken by engagement 21, leading to E = 0.49. Either
value 1is legitimate according to the rules we establishmd. The value E =
L
. 0.31 is used because it leads to one fewer errors in identifying the posture
»
changes.
E-3
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Finally, there are some cases in which an est{mate of the parameter
cannot be made. This onccurs in the computation of parameter values for the
time-step model when the already small number of cases is sorted by duratiom.
For example, the personnel ratios for three-day engagements from Figure E-1l4
are shown below:

9 A -0.02 no estimate
10 A 0.02

Since therz are no defender posture changes in this group of two engage-
ments, we have no basis for estimating a parameter value.

The procedure described here leads to a first estimation of the model
parameters that will not necessarily produce the fewest number of incorrect
posture change identifications. For some factors, an anomalous engagement
will interrupt the sequence of attacker (or defender) posture chaunges, so
that a strict application of the rules would lead to a less successful para-
meter set.

For example, consider the following sequence of personnel ratio values

taken from Figure E-9:

36 D 4.07
5 A 4,27
4.55 = b2
45 D 4.82
31 D 5.10
57 D 5.24
35 D 5.56
16 D 5.82
9 a4 5.8
11 A  6.12
13 A 6.97
7.19 = t2
58 D 7.41
32 D 15.30
37 D 16.62
60 D 20.52
(continued)
E-4
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61 D 21.02
52 D 29.39
7 A 38.15
39.82 = b2
38 D 41.47
50 D 45.84
8 A 47.52
117.7 = b2
39 D 187
34 D 444
40 D 568
33 D 595

A strict application of the rules would produce a value of 117.7 for the
parameter B2. However, an examination of the list shows the next breaks in
the run of Ds occur at engagements 7, 13, and 5.

There cre two competing objectives: any As Included in the run of Ds
increases the probability of making an error in the posture changes decided
by this factor, but the power of the factor to reach a decision depends on
the number of engagements within the parameter limits.

In this particular example, stopping at engagement 8 produces a proba-—
bility of correct posture change identification of 1.0, but only Jfour of the
historical cases could be decided by this factor. If the dividing line is
set at engagement 7, then the probability of being correct is .86 and the
number of e¢igagements within the parameter limit is 7. However, 1f the rum
of Ds is broken at engagement 13, the probz+ility is still .86, but the
number of caces is now 1l4. If we go further up the list to break the rum of
Ds at engsz~ement 5, the number of cases increases to 22, but the probability
drops to .77. The best balance between being able to dezide and being able
to decide correctly is not perfertly clear, but the parameter value of 7.19
appears to be a reasonable trade-off.

A workable rule is the following: when the choice of a parameter value
is not clear, choose that value that maximizes the probability of making a
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correct ildentification of the posture change, subject to the condition that
at least 107 of the engagements lie within the chosen parameter value.
"Fine-tuning” of the parameter values made after a study of the model
results might reduce the number of incorrect posture change identifications.
This type of "“fine-tuning” lies, however, more in the realm of art. Until
more is known about the posture change conditions and until there are more
historical cases in the data base, it seems better to retain parameter values
derived by a set of rules which, although they cannot entirely eliminate the

role of individual judgment, will, nevertheless, minimize it.

The Event Version of the Breakpoint Model
The event version uses five factors:
® Total Distance Advanced/Width of Front
o Final Personnel Ratio (Attacker/Defender)
e Total At.acker Casualties
e Total Defender Casualties
e Casualty Ratio (Attacker/Defender)
Figures E-3 through E-12 show the sorted values for these five factors
for the regimental and divisional engagements. Estimates of the parameter
values are made according to the procedures discussed above and are marked in

each figure.

The Time—Step Versicm of the Breakpoint Model
The time-step version requires four factors:
e Cunulative Distance Advanced/Width of Front

e Change in Personnel Ratio (Attacker/Defender)
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e Cumulative Attacker Casualties
e Cumulative Defender Casualties
While the general procedure for obtalning parameter values for the time-
step version is similar to that for the event version, there are some differ-
ences. The most obvious, shown in Figures E-13 through E-20, is the sorting
by the engagement duration as well as by the factor value, thus allowing
model parameters to be derived for each duration. It might be preferable to
use these parameters for the matching day of the simulated engagement —-- that
is, values computed from historical engagements lasting one day w.uld be used
on the first day of simulated combat; factors from engagements of two days'
duration, for the second day of the simulated combat, and so on. There were,
however, some durations having so few historical cases that reasonable para-
meter values could not be obtained. Therefore, pending a major new data col-
lection effort, weighted averages of values for the individual durations were

used for the factor checks on each day of simulated combat.

Computation of Parameters for the Regimental Eungagements
Distance Advanced/Width of Front
Sorted values for this factor are given in Figure E-13 for the regi-
mental engagements. Below is a summary of the values from which the weighted

averages of the parameter values were computed.

Day al a0* a2 No. cases
1 0.10 .o 1.67 11
2 0.63 0.63 1.50 4
R N S
Weighted averages 8?;27 ;?5;

* a0 = al / (Day - 1)




Change in Personnel Ratio
Sorted value:z for this factor are given in Figure E-14 for the regiment-
al engagements. The values from which the weilghted averages were computed

are given below:

Day bl bO* b2 No. cases
1 0.18 .o 0.24 11
2 0.0 0.0 0.11 4
¢ oo olos o 3 N
Weighted averages 6?513 -t;;

* b0 = bl / (Day - 1)

Casualties
Figures E-15 nd E-16 show the sorted values of the total attacker and
defender casualtles, respectively. The values fruam which the weighted aver-

ages were computed are shown below:

Day c d No. cases
1 3.72 15.12 11
2 3.28 6.45 4 .
e 7o ;
Welghted averages 4.27 13.57

Computation of Paraweters for the Divisional Engagements

Distance Advanced/Width of Front
Sorted values for this factor are given in Figure E-17 for the divi-

sional engagements. The values from which the weighted averages of the para-

meter values were computed are summarized below.




Day a8l a0x a2 No. cases
) -
1 0.165 .o 0.42 8
2 0.14 0.146 0.53 18
3 0.06 0.03 0.71 19
4 0.36 0.12 3.75 9
' 5 0.20 0.05 0.44 3
oo 6 0.51 0,10 0.60 5
Weighted averages 0.089 1.04
* a0 = al / (Day - 1)
-
Change in Personnel Ratio
The sorted values of this factcr for the divisional engagements are
) ) . given in Figure E-18. Values from which weighted averages are computed are
-~ shown below:
Day bl bO* b2 No. cases
) 1 0.055 .. .135 8
2 0.005 0.005 0.05 18
3 0.06 0.03 5.64 19
4 0.68 0,e27 33.1C S
5 . . - .
. 6 -.04 -0.008 0.42 5
-~®  mmm—— e
Welghted averages 0.052 7.05
* 30 = bl / (Day - 1)

Casualties
The sorted values of attacker casvalties and defender casualties are

given for the divisional engagements in Figures E-19% and E-20, respectively.

The values from which the welghted averages are given below:




Day c d No. cases
1 1.90 7.0 8

2 4.35 26.7 18

3 3.90 39.8 19

4 3.80 83.8 9

5 .o . .

6 16.60 22.8 5

Weighted averages  4.83 36.6

The parametl:r values derived as described here are summarized in Figures

VI-6 and VI-9 in the main body of this report.

Significant Figuces
Cuesti-us have been raised about the number of significant figures used
in the numerical valves of the model parameters. (See Figures VI-6 and VI-
9.) These parameters, generally shown to three significant figusres, are
derived from historical data generally having two significant figures. This
1s consistent with the following procedural rules®:
o When rounding off an answer, keep one more figure than was
present in the original data, and
o Never round at intermediate steps, only the final answer.
Zven Wolf, who states the older rounding rules®* (i.e., in adding or
subtracting, keep the number of decimal places equal to the smallest number
in the data set and in multiplying or dividing, keep the minimum number of

significant figures), actually follows the newer rules in practice. For

*Robe ‘t R. Johnson, Elementary Statistics (Belmont, Calif.: Duxbury
Press, Wadsworth, 1980), p. 30.

**Frank L. Wolf, Elements of Provability and Statistics (New York:
McGraw Hi11, 1962), p. 21.
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example, he shows the product of 4 and .4 as 1.6 and the variance of a set of
data, conteining cases of one significant figure, as 8.25.***

Consider the Figure E~18, where the origins of the divisional-level
parameters for the time-step version of the wodel are indicated. Generally,
the parameter is an average of two data entries. Thus, for engagements
lasting two days, the value of the parameter b2 is the average of .04 and
.06, or .05. However, the value of bl 1s the average of .00 and .0l, or
.005. Rounding up to .01 (or down to .00) do=s not convey clearly the idea
that an average 1s taken, rather than either of the data values themselves.

One solution 1is to retain the significant figures in the discussion of
the procedures for obtaining parameter values, but round the model parameter
values themselves. The principal argument against dniug so is again pedagog-
ical. The reader may now easily associate each of trhe model parameters shown
in Figures VI-6 and Vi-9 wich its computation in Appendix E. Since there is
some precedent in the textbooks on statistics and data anzlysis for doing so,
and since it aids an understanding of how the parameter values were obtained,
the significant figures shown in Tables VI-6 and VI-9 will be retained.

It seems possible that some of the objection to the use of these signi-
fiéant filgures arises from a confusion of the number of significant figures
in a parameter with its implied range of applicability. There may be a sub-
conscious feeling that assigning a valv: of 2.02 to a parameter indicates
that the parameter is applicable on a much wider range of engagements than if
its value were erxpressed as 2. This, of course, 1s not the case. We believe

that the correct parameter values for the set of engagements currently in the

Breakpoints Data Base are the values In Tables VI-6 and VI-9. Will these

M*Ibid., p. 117.
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values be the most appropriate for a different set of engagements? No defin-
itive answer can be given until a new engagements set is examined, but we % {
suspect the answer 1is no.

We expect the enduring portion of this project to be the idea that three
generai areas are critical in examining the terminction of conflict engage-
ments: (1) the tactical situation, (2) the relstive combat power of each
side, and (3) the “osses of combat forces.

The particular factors chosen for the Breakpoint Model may last until
the next major effort at combat data collection. For example, we expect that
information on enemy activities in adjacent sectors will either replace the

distance advanced as an indicator of tactics, or at least be an important

addition to {it.
The most perishable component of the model 1is the set of parameter
values, which will not, we suspect, sgurvive transplantation to a new engage-

ment set.

L . » ) . - etk i et A Ak S5




Figure E-1.
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Figure E~-2. Data for the Divisional-Level Engagements

| 1.7 Adv Front Atk Def Atk Def
1d I Dur (km/ Width Pers Pers Cas Cas
C (Days) Day) (Xm) (M«u) (Men) (1) [¢3]
1 A 3 0.0 8.0 15637 19613 0.6 0.7
2 A 2 0.0 2.0 13400 7077 .4 1.5
3 A 1 1.0 25.0 10300 22019 - 4.4 0.9
& A 6 0.0 3.0 25497 27673 3.1 1.7
5 A 2 0.0 3.0 15986 4300 0.7 9.0
6 A 3 0.0 3.0 14594 5000 0.6 8.8 <7
7 A & 0.1 3.8 21247 3000 1.3 20.6
8 A 5 6.1 2.5 20973 4757 0.6 18.2
9 A 2 0.3 3.0 1B660 4250 0.2 12.5
10 A 2 0.4 8.0 17404 €566 0.4 0.2
11 A 2 0.5 4.0 19840 3000 C.4 7.2
12 A 1 1.4 3.5 15224 5044 1.0 2.4
13 A 3 0.5 2.5 16091 3500 0.4 11.6
14 A 1 1.6 14.0 2n683 12327 3.7 10.7
15 D 2 1.0 11.0 10348 6519 0.9 1.1
16 © & 0.5 3.0 18777 4000 0.2 5.0
17 A & 0.6 3.0 17300 6108 1.2 2.9
18 A 3 c.9 11.0 29711 15801 1.5 2.9
19 A 4 0.7 9.6 41974 20496 1.3 1.8
20 A 2 1.8 6.0 16600 6566 1.1 1.1
21 A 3 1.1 6.5 19047 10593 0.9 1.8
22 A 1 3.7 11.0 12447 8330 2.0 0.7
23 D 3 1.3 11.0 16232 6713 0.2 1.1
24 A 2 2.0 9.7 14733 12691 2.4 1.2
25 A 12 0.4 9.5 20453 20250 1.5 1.2
26 D 1 5.0 11.0 15871 6999 0.4 3.3
27 A 1 6.0 5.0 15646 8328 0.7 7.0
28 A & 0.8 2.0 14600 &500 1.9 2.5
29 A 4 0.2 2.6 10000 4625 1.1 1.1
0 D 1 9.0 2.0 11000 4300 1.8 7.0
31 D 3 0.1 2.6 18111 4731 0.9 9.0
32 D 3 0.3 2.0 16002 2500 0.5 19.6
33 D 3 0.3 3.0 15808 2000 0.7 32.9
3 D 3 0.3 4.0 15205 2600 0.4 32.9
35 09 2 0.5 3.6 16043 3338 0.3 7.2
36 D 2 0.7 2.2 15105 5140 0.4 14,2
37 b 3 0.3 3.4 16291 2600 0.3 12.8
38 D 4 0.4 4.0 1B388 2900 0.8 21.3
39 D0 4 0.4 2.1 18095 3900 0.7 24.4
40 D 6 0.3 3.0 19047 3250 0.5 16.5
41 D 2 1.2 9.0 13095 4563 0.8 3.6
42 D 2 1.6 4.8 16870 €321 1.2 1.5
43 D 3 1.1 7.5 18702 9250 1.0 3.7
44 D 2 2.0 5.0 16458 7500 1.6 2.9
45 D 5 0.8 4.0 15721 3700 0.7 3.0
46 D 2 2.2 5.0 22641 13012 0.7 4.5
47 D 2 2.4 9.0 18476 7250 0.7 0.5
48 D 3 1.6 15.0 18030 6653 - 0.5 1.9
4% D 2 2.6 5.5 26607 10111 1.3 2.8
S0 D 3 2.2 5.0 19082 2000 0.5 26.5
51 D 8 1.0 12,0 10228 71500 1.9 3.9
52 D 3 3.4 1.6 22888 1400 0.2 14.9
53 o 3 4.2 5.8 22374 12815 1.1 3.5
sS4 D 3 4.8 7.8 19971 11928 2.5 4.5
55 D 3 5.3 14.0 17925 6957 0.3 1.3
56 D 3 7.3 5.0 17232 6000 0.2 2.0
57 D 11 4.0 31.0 24098 5000 0.4 1.1
58 D 1 4.0 6.0 14300 2050 0.4 6.2
5% D 2 2.0 2.4 1573(C 5050 2.0 7.4
60 D & 1.5 1.0 12800 4150 0.4 21.3
61 D 3 3.3 12.0 43800 5340 0.7 20.6
62 D 2 2.0 4.0 16000 5740 2.4 6.1

E - 14




Ffigure E-3. Sorted Values for the Factor Distance Advanced/
Front Width for the Regimental Engagements
{Parameters for the Event Version)

1d PC Value
1 A 0.00
12 A 0.00
13 A 0.00
8__ _A_____J 0.15
207D 0.20
10 A 0.30
11 A 0.40
4 A 0.50
14 A 0.63
2 A 0.70
16 D 0.73
5 A 0.80
21 D 0.83
3 A 1.00
9 A 1.25
6 A 1.33
17 D 1.50
1 __ A __ 2.00
19 D 2.00
15 D 4,00
18 D 4.40
E - 15
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Figure E-4. Sorted Values for the Factor Final Personnel Ratio
(Attacker/Defender) for the Regimental Engagements
(Parameters for the Event Version)

1d PC Value
13 A 0.18
12 A 0.21
1 A 0.28
. 8 A 1.25
9 A 1.31
7 A 1.33
10 __ A ____ 1.39 1.41 = Bl
17 D 1.43
‘ 16 D 1.44
14 A 1.48
6 & 2.63
11 A 2.26
3 A 3.17
19 D 3.34
2 A 3.47
‘ 5 A 3.90
4 A 4.22 5.56 = B2
- 6.90
15 D 9.75
20 D 51.9
| 21 D 999,
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Figure ¥-5. Sorted Values for the Factor Totsl &ttacker
Cusualties for the Regimental Engagemeats
(Parameters for the Event Versionm)

Id PC Value
16 D 0.31
20 D 0.90
14 A 1.60
4 A 2.10
17 D 2.80
19 D 3.03
8 A 3.75
6 A 4.41
18 D 4.46
15 _ _D_____¢ 4.88
2 A 5.10
9 A 7.07
5 A 7.63
11 A 8.59
3 A 8.76
10 A 9.89
7 A 10.3
1 A 13.4
13 A 31.7
21 D 36.5
12 A 54.0
E - 17




Figure E-6. Sorted Values for the Foctor Total Defeuder
Casualties for the Regimental Zungagements
(Parameters for the Event Version)

Id PC Value
2 A 0.59
3 A 0.59
1 A 0.60
4 A 0.72
5 A 0.72

14 A 1.40

13 A 1.50

12 A 2.20
8 A 2.90
9 A 5.41

17 D 10.00

11 A 10.81

10 A i0,91
6 A 13.04

LA 16.92 17.1 = D

15 D 17 .20

18 D 17 .86

19 D 29 .42

15 D 90.24

20 D 96.00

21 D 100

E - 18




Figure E~/. Sorted Valuer for the Factor Casualty Ratio
(At tackez/Defeader) for the Regimentsl Engagements

b

) (Parameters for the Event Version)
-
Id PC Value
20 D 0.01
16 D 0.02
15 D 0.05
19 D 0.10
18 D 0.25
17 D 0.28
_______________ .31 = E
6 A 0.34 0 '
3;____2____-_8:21 (0.49 = E)
11 A 0.79
10 A 0.91
14 A 1.14
h 8 A 1.29
- 9 A 1.31
4 A h.gz
2 A B.63
5 A 10.57
3 A 14.82
13 A 21.13
5 1 A 22.45
2 A 24.55
E - 19
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lf,‘, Figure E-ga Sorted Values for the Factor Distauce Advanred/
Front Width for tle Divislonal Epgagements
(Parameters for the Event Version}
J iga PC Value ¢«
1 A 0.00
2 A 0.00
3 A 0.00
4 A 0.00
5 A 0.00
& A 0.00
o 10 A 0.10
7 A 0.11 \
14 _ A ____ 0.11 0.115 = A; i
31 D 0.12
5 D 0.18
8 A 0.20
® A .20
30 D 0.2z
- 34 D 0.23
18 A Q.25
11 A 0.25
41 D 0.27
) 35 D 0.28
19 A D.29
33 2 0.30
29 A .31
® 4B D 0.32 [
22 A 0.34
23 D D.35
£ 12 N 0.39
38 D 0.40
24 A 0.41
43 D 0.44
37 D O.44
il 32D 0.45% i
26 D 0.45
25 A 0.51
21 A 0.51
20 A 0.53
47 D 0.53
13 A 0.6D
- 40 D 0.60
36 D 0.64 '
42 D 0.67
16 D 0.67
%1 D 0.67
S8 D D.67
39 D 0.76
. 17 A 0.80
A4 D 0.80
&1 D 0.8B1
4 D U.88
\ 49 D 0.95
s D 1.00
&2 D 1.00
55 D 1.1%
® 27 A 1.20
%S0 D 1.32
%3~ D 1.38
28 _aA _____ 1.30
59 D 1e7 137" 4A2
54 D 1.65
53 D 2.957
s D 4.38
d 60 D 6.00
a2 p .38 '
E - 20
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Figure E-9, Scrted Velues fcr the Facto:s Finel Personnel Ratis
(Attacker/Defender) for the Nivisional Engzgewents

i B (Parameters for the Event Version)
1d PC value
3 A 0.45
1A 0.80
4« A 0.84
25 A 0.97 .
24 A 1.13 -
- 2 22 _A____1:46 1.53 = B1 )
15 D 1.59
54 D £.79
14 A 1.81
Z1 A 1.85
46 D 1.89 -
. s3 D 1.89 -
2 A 1.94 3
- 18 A 1.97 .
27 A 2.01 '
19 A 2.10 [l
29 A z.16 :
43 D 2.21
44 D 2.25
26 D 2.34 :
) 23 D 2.49 .
20 & 2.53 v';,
47 D 2.94 -
10 A 2.64
%5 D 2.66
42 D 2.6Y
30 D Z.70
oo ‘ 49 D 2.72
-t 48 D 2.83
51 D 3.00
2 D 3.0z
%56 D 3.04
41 D 3.04
17 A 3.05
_ 12 A 3.06
j 28 A 3.3z Y
- 0 %9 D 3.52
5 A 3.89
3 D 4.07
5 A 4,27 _
4% D 4.B2 P
31 D 5,10 '
57 D %.24
® 35 D 5.5
16 D s.82
9 A 5.83
11 A 6.12
13_A____ 6.9 7,19 = B2
8 D 7okl
32 D 15.3
. 37 D 16.6
&0 D 20.%
61 D 21.0
52 D 29.3
7 A 38.1
38 D 41.4
s0 D 4%5.8
8 A 47.5
» 39 D 187
34 D Py
40 D 548
33 p 595




) Figure E-10. &orted Values for the Fastor Yotul Attacker
. Casuclties For the Divisional Enzsgerents
i (Paramuters rfor the Event Version)
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a b}

Tigure E-11, Sorted Vualues for the Factor Totsl Defender

Casualties for the Divisional Engagements
(Parameters for the Eveut Version)

1d
10
22

3
47

1
15
20
12
24

2
42
26
23
55
29
21
49
48
44
56
58
27
30
19
41
18
46
28

4
53
14
43

CA-R- N N NN - N-_N-N_N-J
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Figure E-12. Sorted Values for the Factor Casualty Ratio
(Attacker/Defender) for the Divisioral Eugagements
(Parameters for the Event Version)

Id PC Value
3. D 0.01
52 D 0.0%
9 A 0.02
60 D 0.02
50 D 0.02
33 p 0.02
32 D 0.03
36 D 0.03
39 D 0.03
40 D 0.03
8 A 0.03
61 D 0.03
13 A 0.03
38 p 0.04
16 D C.04
11 A 0.06
S8 D 0.06
7 A 0.06
6 A 0.07
35 o 0.07
37 b 0.07
5 A n.08
31 D 0.10
27 A 0.10
$6 D 0.10
26 D 0.12
46 D 0.16
23 p 0.18
41 D 0.22
55 D 0.23
45 D 0.23
43 D 0.26
30 D 0.26
59 D 0.26
48 D 0.26
2 A 0.27
53 D 0.31
14 A 0.35
LY 2 /) 0.36
62_ o ___ 1 0.40 -
17 a 0.41 0.405 =
12 A 0.42
49 D 0.46
$S1 D 0.49
21 A 0.50
18 A 0.52
4 D 0.55
sS4 D 0.56
19 A 0.72
28 A 0.79
42 D 0.80
15 D 0.82 5
1 A 0.86
20 & 1.00
29 & 1.02
25 A 1.25
47 D 1.40
4 A 1.82
10 4 2.00
24 A 2.00 j
22 & 2.86
3 A 4.89
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Filguve E-15. Sorted Values for the Factor Tocal Tdgtance Advenced/
Front Width for the Regiwental Engagemante
(Parumeters for the Time-Step Version)

Id PC Dur Value
1 A 1 0.00
13 ___ A _____ L1___0.90 g.10 = &1
20 D 1 0.20
11 A 1 0.40
4 A 1 0.50
2 A 1 0.70
16 D 1 0.73
5 A 1 0.80
3 A 1 1.00
6__ _A______ 1 __1.33 -
19" "p 1 2,00 1-67 =~ a2
12 A 2 0.00
8 A 2 0.15
14 __ A ___ _ _ 2 __0.63 = al
17 D 2 1.50 = &2
10 A 3 0.30
g A 3 1.25 no estimate
_1___A_____4_ __2.00 = 8l
15 D 4 4.00 = a2
18 D 4 4,40
21 D 5 0.83 no estimate
F - 25




Figure E-14. Sorted Velues for the Factor Change in Personnel Ratio
(Attacker/Defender) for the Regiwentzl Enpagements

(Parancters for the Time-Step Version)
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Figure E-15. Sorted Values for the Factor Total Attacker
Casualties for the Regimental Engagements
(Parameters for the Time—Step Versiom)

a b}
I Id PC Dur  Value
16 D 1 0.3
20 D 1 0.9
4 A 1 2.1
-l 19 __p_____ 1__ _3.0 -
6 A 1 rep? 3.72 c
2 A 1 5.1
5 A 1 7.6
11 A 1 8.5
’ 3 A 1 8.7
. ® 1 A 1 13.4
13 A 1 31.7
14 A 2 1.6
i7__bo__ _ __2___.2.8 3.28 = ¢
< 8 A 2 3.7
o 12 A 2 54,0
9 A 3 7.0 no estimate
10 A 3 9.8
i 18 ) 4 4.4
- B 15___D______ 4 _ _4.8 .
---- 7.60 C
7 A 4~ 10.3
21 D S  36.50
[ ]
L
[}
¥
E - 27
L)




Figure E-1(. Sorted Values for the Factor Total Defender
Caguslties for the Regimental Engagements
(Yarameters for the Time-Step Version)

"

1d PC bur Value - .
2 A 1 0.6 '
3 A 1 0.6 ‘
. 1 A 1 0.6 ol
' 4 A 1 0.7
5 A 1 0.7
13 A | 1.5
11 A 1 10.8
6 A ___ 1 __13.0 15,1 = d
16 D 1 17.2 °
19 D 1 29.5
29 D 1 96.0
14 A 2 1.4
; 12 A 2 2.2 '
_8___A______.2___2.9 g.45 = d o
17 D 2 10.0 2
9 A 3 5.4 no estimate
10 A 3 10.9
7 A 4 16.9
L e e e e o i e e e e o ———— <4 = d Kl
R ;-1 Y
15 D 4  90.2
21 D 5 100.
s ®
[ ]
™
E - 28




Figure E-17. Sorted Values for the Factor Distance Advanced/ i
] Front Widih for the Divisional Engazements o
(Parsmeters for the Time-Step Version) .

la PLC DPur Value »d
3 A 1 ooo
J4_ A . L__0.1] D.165 = a1
3" 1t~ o.22 _
zz A 1 0.34 . JN
- 12 A___3 .03 0.42 = a2 :
26 D 170,45
=8 D 1 0.67
27 A 1 1.20 '
2 A 2 0.00
s A 2 ©0.00
10_6___2__830 ) .
15 D 2 oag S-el o R
¢ a 2 ©0.20 :
11 A 2  0.25
41 D 2 O.«7
3 D 2 0.28
Z4 A Z D4l
Z0 _A 2 0.53
, %27 D2 " pa3 P33 = a2 A
36 D 2  D.e4
42 D 2 0.67 [ T -
44 D 2 0.80
46 D 2 0.8
4% D 2 0.9
&2 D 2 1.00
3% D 2 1.67 v
n 1 A 3 0.00 _ ,
6 _A___3__U o
31 "o T -grz 00 = a1 .
34 D 3 0.323
18 A I 0.2
33 D 3 0.0
48 D a o
23 D 3 0.3 :
43 D 3 O.44
32 D 3 0.4 ,
. 21 A 3 0.51 L 4 ‘
13_4___3._..040 .
&1 3 “oa 87" 2
55 D 3 1.14 ,
s0 D 3 132
%% D 3 1.8
53 D 3 257
8 D 3 a3
52 D 3 6.38 ®
7 A 4 D11
19 A 4 D.29
2T A ccfo i3 .06 = &
38° D 4~ "To.eD
16 D 4 0.47
39 D 4 0.7
17 A 4 D80 °
20_A____4__3.30 3,
60 D 4 et TP mae2
8 _a___3__020 «al
377D 27T 0.4 = a2
45 D s 1.00
4 A 4 ©.00
Z.46___12 _ 031 = a1 b
40 D & 0.40 ~ g2
s1 D 8 0.67
s7 D 11 1.38
®




Figure E-18. Sorted Values for the Facter Change in Personnel Ratio
{Atvacker/Defender) for the Divisjonal Engagements
(Parameters for the Time-Step Version)

2
Id PC Dur Value
22 & 1 -D0.02
3 A 1 -D.0=
Y
- 27 A 1 0,13 -
3, TS S < PR - |
307D 1" " Oris D133 = b2
58 D 1 O. 44
24 A 2 -D.03
10 A 2z -D.01
47 D 2 -o.m
20 A __.2__8.00 p.pos
' I T 6%r - o
= 42 D 2 0.02
2_A___2__0.04 ppsw b2
%6 b Z U.06
49 D 2 u.DB
46 D 2 0.'%
41 D 2 n.17
&2 D 2 0.23
5% D 2 0.4D
e 5 A 2 0.7z
3 b 2 0.75
11 A 2 0.684
3 D 2 1.13
3 9 A 2 1.44
1A 3  0.00
21 A I 0.05
21 A 2...9:95 g ps e bl
3530 3 6.67
=% D 3 0.08
" 18 A 3  0.0%
=4 D 3 D.12
48 D 3 g.12
%3 p 3 0.14
5¢ D 3 0.16
43 D 3 0.19
6 A 3 0.98
~ PR ) 3 1.27
1J3_A LA s.64 = b2
4 327D T Gen et
61 D 3 iz.e2
s2 D 3 13.04
%0 D 3 36.30
34 D 3 438
33 » 3 587
19 A 4 -p.01
9 29 & 4 -D.00
28 A - 0.07
A 40322 0,68 = bl
16 7D 4 1.15
&0 D o~ 17.43
T e e VDL 33,1 = 2
38 D 4 33,1
3% D 4 183
" a 45 D s 0.5 )
37 D s  i0.3 MO estinate
8 A 3 43.1
4 A 6 -0.09 _
23 _A___6&_-0Ds T
57 D & D.4z = B2
=1 D S 0.57
at D 6 B2
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Figure E-19. Sorted Values for the Factor Total Attacker
Casualties for the Divisional Engagements
(Parameters for the Time-Step Version)

id PC Dur Value
s8 D 1 0.3
26 D 1 O.4
27 A . 0.7
12 A 1.0
30_D 1 1.8
2274 " 2g 1907 c
14 A 1 3.7
I A 1 .4
9 A 2 0.4
2 A < 0.8
10 A 2 0.8
11 A 2 0.8
36 D 2 0.8
35 D 2 1.0
S & 2 1.4
446 D 2 1.4
47 D 2 1.4
41 D 2 1.6
19 D 2 1.8
20 A 2 2.2
42 D 2 2.4
49 D g 2.6
44 D 2 3.2
32 D___2_ _ 3.9 4.3 =
Z4 A 2 4.8
&2 D 2 4.8
23 D K 0.&
52 D 3 0.6
56 D 3 0.6
%55 D 3 0.%
13 A 3 1.2
34 D 3 1.2
32 D 3 1.3
48 D 3 1.9
S0 P 3 1.5
1 A 3 1.8
6 A 3 1.8
33 D 3 2.1
&1 D 3 2.1
21 A 3 2.7
31 D 3 2.7
43 D 3 2.8
SF_P___3__33 3Isoec
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Figure E-20. Sorted Values for the Factor Total Defender
Casualties for the Divisional Engagements
(Parameters foi the Time-Step Version)
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Appendix F

o D ANALYSIS OF BREAKPOINT MCDEL RESULTS
INCONSISTENT WITH HISTORICAL EXPERTENCE

Introduction

- w Considerable confidence in the Breakpoint Model is generated by the high
proportion of engagements in which the model predictions are consistent with

what happened in the actual historical experience. As explained on pp. VI-2,

the model has twc versions: an event version and a time-step version. Figure

F-1 summarizes correct calls and errors for each of these two versions, for

: each of the two sets of engagements: those at the regiment level and those at
- the division level.

Looking at the results in the most critical pussible light, there were
59 enpagements in which the results were correct for both model versions, 9
in which they were incorrect for both versions, and 15 in which the results
were correct in one model version and incorrect in the other. Thus it could
be said that there were 24 engagements (29%) in which the results were incon-
sistent or partly inconsistent with history, with 71% fully consistent, 11%
completely inconsist:.i, and 187 partly incomsistent. Or, in other words,
there were 897 in which the results were consistent with history for omne or
both of the model versions.

'j

It is obviously desirable, however, to achieve the closest possible cor-
relation between actual battlefield results and the model predictions, except
in those instances in which the historical results are so abnormal as to pro-
vide statistical "outliers™ which the model should not represent. According-
ly, an examination has been made of each of the instances of inconsistency
- B for two purposes: ’

1. To determine if these 1nstances of inconsistency were due to
historical cases so abnormal that the results probably could not (and perhaps
should not) be matched by a model designed to handle “normal” situations, aund

. 2. To seek to identify factors that, if they could be adequately
represented, would make a later versinn of the model still more realistic and
efficient,

In the following pages, edach of the engagements which was not correctly
predicted by the model is analyzed in an effort to identify those factors not
® present in the model that may have been responsible for the forced posture
change. To provide a meaningful context for this analysis, Figure F-2 shows
average figures for the data categories reflected in the model, for all 21
regimental and 62 divisional engagements In the Breakpoints Data Base.
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Regiment-Level Engagements
15. Schnee Eifel Center, 16-19 December 1944 (8000)*

Posture Change: Historical: Defender
Model: Attacker: Event version only; by final personnel

ratio
Attacker: German 293d Volks Grenadier Regiment, 18th Volks Grenadier
Division
Defender: US 423d Infantry Regiment, 106th Infantry Division
Data: duration: 4 days; adv rate: 1.0 km/day; front: 1 km; atkr str:
4,100; dfdr str: 4,100; atkr cas rate: 1.22%/day; dfdr cas rate:
22.56%/day

The 18th Volks Grenadier Division, of the LXVI Corps of the German Fifth
Panzer Army, was generally zpposite the US 106th Infuntry Division at the
outset of the German Ardennes Offensive, 16 December 1944. The 106th Divi-
sion had gone into the line ouly a few days earlier and was without any pre-
vious combat experience. Using the old "3-1 rule of thumb,” the 18th Volks
Grenadier Division had only one~third of the strength normally thought to be
necessary for a successful attack against fortified defensive positions like
those of the 106th Division. By imaginative use of the resources available,
and exercising economy of forces across most of his very extensive front, the
18th Volks Grenadier Division commander succeedrnd in enveloping the right
flank of the 106th Division, and, in cooperation with the 62d Volks Grenadier
Division, encircled about two-thirds of that division, forcing the surrender
of most of the encircled units. A key element ir tka German plan was for the
293d Volks Grenadier Regiment to contain tie US 423d Infantry by an aggres—
sive secondary attack. The 293d Volks Grenadier Regiment was successful,
advancing about 1 kilometer per day for four days, until the surrender of the
American defenders. (0Of course, the success of the 293d Volks Grenadier
Regiment was only one of a number of causes —— notably, the successful envel-
opment of the 106th Division's left flank —- which led to that surrender.)
Offsetting the relative German numerical veakness was ar artillery superior-
ity of nearly 4:1, the impact of complete surprise, and the superior relative
combat effectiveness of the German forces, which the model cannot represent.

17. Kasserine Pass, 19-20 February 19473 (6040)

1sture Change: Historical: Defender
Model: Atracker: Event version only; by final personnel
ratio

Attacker: GCerman Afrika Corps elements

Defender: US 26th Regimental Comhat Team (-)

Data: duration: 2.0 days; adv rate: 3.0 km/day; front: 4.0 km; atkr
str.: 7,000; dfdr str: 5,303; atkr cas rate: l.4%Z/day; dfdr cas
rate: 5.0%/day

* Numbers in parenthcses are Land Warfare Data Base (LWDB) numbers;
those below 6030 are permanent numbers; those higher are temporary numbers.
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After failing in an effort to seize the pass by a coup de main, the CGer-
mans undertook £ methodical attack and drove the Americans off the commanding
terrain on both flanks, forcing the defenders to withdraw iIn considerable
disorder. The principal reason for the event version's failure to predict a
defender posture change was the model's inability to represent (1) the sub-—
stantial attacker armor superiority and (2) the German relative combat effec-
tiveness superiority.

21. Tarawa—-Betio, 20-24 November 1943 (5170)

Posture Change: Historical: Defender
Model: Attacker: Event version; by attacker casualties
Time—-step version: by distance/front
Attacker: US 2d Marine Division
Defender: Japanese Gilbert Islands Garrison

Data: duration: 5 days; adv rate: 0.2 km/day; front: 1.2 km; atkr str:
9,000; dfdr str: 4,836; atkr cas rate: 7.30%/day; dfdr cas rate:
20%/day

In this amphibious assault the 2d Marine Division had less than a two-—
to—one superiority over the defending Japanese. The Breakpoint Model pre-
dicted an attacker fuailure, but in fact, in a desperate five-day struggle,
the 2d Marine Division overran the Japanese defenses.

The reason for the failure of the model to predict the historical
outcome 1s 1ts inability to represent the effects of the massive naval
gunfire and air preassault bombardment; the continuing naval gunfire, close
air support, and armor support that the Marines received after they got
ashore; and the relative combat effectiveness superiority of the Americans.
There must also be some question as to the relevance of the modsl, as it is,
to the special circumstances of amphibious operations.,

Division-Level Engagements
7. Kakazu and Tombstone Ridges, 9-1Z April 1945 (5400)

Posture Change: Historical: Attacker
Model: Defender: Event version only; by final personnel
ratio
Attacker: US 96th Infantry Division
Defender: Japanese 12th Independent Infantry Battalion

Data: duration: 4 days; adv rate: 0.1 km/day; front: 3.8 km; atkr str:
21,247; dfdr str: 3,000; atkr cas rate: 1.3%Z/day; dfdr cas rate:
20.6%/day

Despite a 7:1 numerical superiority, and an even greater artillery supe-
riority, plus overwhelming air support, the American attack was halted by a
combination of tenacious and skillful Japanese defense, verv difficult ter-
rain, and very bad weather. The overwhelming attacker superiority led to the
prediction of a defender posture change by the event version of the modelj;

F-3




the model 1is unable to reflect difficult terrain, bad weather, and the
characteristics of the Japanese national military culture in World War 1I.

8. Attack on the Shuri Line's Eastern Flank II, 14-18 May 1945 (5440)

Posture Change: Historical: Attacker
Model: Defender: Event version only; by final personnel
ratio
Attacker: US 96th Infantry Division
Defender: Japanese 24th Infantry Division elements

Data: duration: 5 days; adv rate: 0.1 km/day; fromt: 2.5 km; atkr str:
20,973; dfdr str: 4,757; atkr cas rate: 0.6%/day; dfdr cas rate:
18.2%/day

The 96th Division, with a numerical superiority of 4.4:1.0, plvs over-
whelming armor, artillery, and close alr support superiority, should have
been expected to drive the Japanese defenders from their positions. However,
after five days of attacks, the exhausted Americans halted the attacks,
having made only insignificant gains. The principal reasons for the failure
of the time-step version of the model to predict ~n attacker posture change
are apparently the model's inability to represent the effects of (1) terrain,
(2) defensive posture, and (3) national military characteristics.

9. Initial Attack on Yuza-Duke/Yaeju Escarpment, 10-11 June 1945 (5470)

Posture Change: Historical: Attacker
Model: Defender: Event version; by defender casualties
Time-step version; by change in personnel ratio
Attacker: US 96th Infantry Division
Defender: Japanese 24th Infantry Division elements

Data: duration: 2 days; adv rate: 0.3 km/day; front: 3.0 km; atkr str:
18,660; dfdr str: 4,250; atkr cas rate: 0.2%/day; dfdr cas rate:
12,5%/day

In this two-day battle the US 96th Division had a 4.4:1.0 numerical
superiority, a 15.6:1.0 artillery superiority, and 117 tanks tc none. While
the numerical preponderance 1is slightly less than in most other Okinawa
battles, the imbalance in armor and in artillery is greater than average.
The principal reason why the Americans were unable to make better progress

was "he very difficult terrain, fanatically defended by the Japanese.

11. Shuri Envelopwent, Phase IXI, 26-27 May 1945 (5320)

Posture Change: Historical: Attacker
Model: Defender: Event version; by defender rasualties
Time-step version; by change in personnel ratio
Attacker: US 7th Infantry Division
Defender: .Japanese 24th Infantry Division elements

F- 4




h)

Data: duration: 2 days; adv rate: 0.5 km/day; front: 4.0 km; atkr str:
15,840; dfdr str: 3,000; atkr cas rate: 0.4%/day; dfdr cas rate:
7.2%/day

The US 7th Infantry Division had a manpower superiority of sbout 5:1 and
an artillery superiority of about 7:1. Thur an attacker success, or a de-
fender posture change, would have been expected. However, the commander of
the Japanese 24th Division, rxecognizing that -- because of earlier American
successes —— his fortified positions, even though on terrain favorable to
defense, were untenable, conducted a slow but successful withdrawal to a new
defensive position. By the evening of the second day the 24th Division had
completed its withdrawal, and broke contact. The 7th Division occupied the
abandoned positions, and ceased further advance for more than 24 hours.
Siuce the Japanese had withdrawn successfully, and since the 7th Division
ceased its attacks, we have elected to consider this as an involuntary
attacker posture change. This is certainly debatable, and thus it is dif-
ficult to argue that the Breakpoint Model, in predicting a defender posture
change, was necessarily in error,

12. Singling-Bining, 6 December 1944 (4820)

Posture Chaage: Historical: Attacker

Model: Defender: Event version uvnly; by distance/front
Attacker: US 4th Armored Division
Defender: German 25th Panzer Grenadier Division

Data: duration: 1 day; adv rate: 1.4 km/day; front: 3.6 km; atkr str:
15,224; dfdr str: 5,044; atkr cas rate: 1.0%/day; dfdr cas rate:
2,4%/day

The US 4th Armored Division in a one-dsy battle with a force barely
one-third its own strength, was repulsed from Singling, but was able to
occupy nearby Bining. Since the exhausted 4th Armored Divislon called off
its attack agalnst Singling, and was relieved from the line the following
day, we have elected to show this drawn battle as an attacker posture change.
We believe that this was a proper assessment of the results of a largely
unsuccessful attack. It is perhaps significant, however, that the time-step
version of the Breakpoint Model predicts that this should have been a defend-
er posture change. Had it not been for the exhausted condition of the 4th
Armored Division, that is the way the battle probably would have turned out,

13. Hill 95-I, 6-8 June 1945 (5340)

Posture Change: Historical: Attacker
Model: Defender: Event version; by final personnel ratioc
Time--step version: by defender casualties
Attacker: US 7th Infantry Division
Defender: Japanese 44th Independent Mixed Brigade

Data: duration: 3 days; adv rate: 0.5 km/day; front: 2.5 km; atkr str:
16,091; dfdr str: 3,500; atkr cas rate: 0.4%/day; dfdr cas rate:
1..6%/day
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Although the 7th Infantry Division had nearly a 5:1 numerical superior-
ity, nearly 100 close air support sorties, and more than a ten-to-one artil-
lery superiority, the desperate Japanese defense of fortified positions in
rugged terrain limited the American advance to about one kilometer in a
three-day period. On the third day the 7th Division attack was called off,
in order to prepare for a remewed assault the following day. There were two
interacting reasons for the lack of success by the much superior American
force. In the first place, the Japanese willingly sacrificed lives in a
desperate battle to hold extremely strong fortifications on very defensible
terrain., In the second place the Americ:n commander was not willing to con-
tinue his own much more modest losses with tactics which had aot achieved the
results he had hoped for. So he called off the attack, and developed a new
plan, which was successful on following days.

14. Velletxi, 26 May 1944 (4470)

Posture Change: Historical: Attacker

Model: Defender: Event version only; by casualty ratio
Attacker: US 1st Armored Division
D2fender: German 362d Infantry Division

Data: duration: 1 day; adv rite: 1,6 km/day; front: 14 km; atkr str:
20,683; dfdr str: 12,327; atkr cas rate: 3.7%/day; dfdr cas rate:
10.7%/day

This was the fourth day of the breakout from the Anzio Beachhead. US
intelligence reported that the 362d Iunfantry Division had been "broken™ in
the three previous days; thus the lst Armored Division did not expect serious
resistance. Instead, 1n one of the bloodiest division engagements of the war
in Italy, the Americans were surprised as the 362d took advantage of decep—
tively flat, but deeply indented terrain (mnot adequately represented on
maps), and strong defensive positions, to repulse the American attack (which
was further disrupted by a serious command failure at the combat command
level)., The principal reason for the event version's fallure appears to have
been its "nability to represent surprisec, terrain, and relative cowmbat effec-
tiveness.

15. Bourgaltroff, 1415 Noveamber 1944 (4740)

Posture Change: Historical: Defender
Model: Attacker: Event version; by casualty ratio

Time-step version; by change in personnel ratio
Attacker: US 4th Armored Division
Defender: German ilth Panzer Division (-)

Data: duration: 2 days; adv rate: 1 km/day; front: 11 km; atkr str:
10,348; dfdr str: 6,519; atkr cas rate: 0.9%/day; dfdr cas rate:
1.1%/day

By armored force maneuver, taking advantage of their nuuerical tank
superiority, the attackers forced the defenders to withdraw to new positions
in Bourgaltroff. Although the Americans had little better than a 2:1 superi-
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ority in .ersonnel and artillery, they had nearly a 6:1 superiority in armor.
It was undoubtedly this armor superiority, which the model cannot reflect,
which caused it incorrectly to forecast an attacker posture change.

23. Burbach-Durstel, 27-29 November 1944 (4780)

Posture Change: Historical: Defender
Model: Attacker: Time-step version only; by change in
personnel ratio
Attacker: US 4th Armored Div .sion
Defender: German Panzer Lehr Division

Data: duration: 3 days; adv rate: 1.3 km/day; fronmt: 11 km; atkr str:
16,232; dfcr str: 6,713; atkr cas rate: 0.2%/day; dfdr cas rate:
1.1%/day

In desultory combat (the result of near-exhaustion of both sides in
incessant combdat in atrocious weather), the Americans took advantage of their
almost 5:1 tank numerical superiority to mansuver the Germans out of several
fortified villages between Durstel and Sarre-Union. This armor superiority
was undoubtedly the reason for the attacker's historical success, instead of
the attacker posture change predicted by the model.

27. Chartres, 16 August 1944 (4620)

Posture Change: Historical: Attacker
Model: Defender: Event version; oy distance/front
Time-step version; by distance/front
Attacker: US 7th Armored Division
Defender: German First Army elements

Data: duration: 1 day; adv rate: 6.0 km/day; front: 5.0 km; atkr str:
15,646; dfdr str: 8,325; atkr cas rate: 0.7%/day: dfdr cas rate:
7.02/day

The 7th Armored Division, advancing southeastward toward Paris shortly
after the breakout from the Normandy Beachhead, encountered serious resis-—
tance in Chartres from a makeshift force of several German formations. With
a numerical advantage of almost 2:1, a comparable artillery cJivantage, and
more than 300 tanks agains: 15, a declsive American success was predictable,
and in fact the Breakpoint Model did predict a defender posture change. How-
ever, the Germans successfully repulsed the American attack. It was not
unti]l American reinforcements arrived that the Germans were driven from the
city two days later. There are two probable reasous for the failure of the
Breakpoint Model to predict the attacker posture change: (1) The model 1is
not sufficiently discriminating to be able to deal with the effect of an
urban environment, skillfully defended, upon an armored force; (2) the model
cannot reflect the relative combat effectiveness superiority of the German
defenders. It should be noted that the model made its decision in both ver-
sions on the basis of the attacker' —rapid advance. The advance was indeed
rapis until the Americans reached Chartres itself and encountered the strong
advantages an urban envir-ument gives to a determined defender.
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30. Schnee Eifel South, 1o December 1944 (8010)

Posture Change: Historical: Defender

Model: Attacker: Time-step only; by attacker casualties
Attacker: Geraan 62d Volks Grenadier Division
Defender: US 424th Infantry Regiment, 106th Infantry Division

Data: duration: 1 day; adv rate: 2.0 km/day; front: 9.0 km; atkr str:
11,000; dfdr str: 4,300; atkr cas rate: 1.8%/day; dfdr cas rate:
7.0%/day

Just to the sgouth of the 18th Volks Grenadier Division, the 62d Volks
Grenadier Divicion, exploiting the penetration initiated by the 18th Volks
Crenadier Division, attacked the northern flank snd rear of the 424th Infan-
try Regiment of the 106th Infantry Division, According to the Breakpoint
Model, the 424th should liave been able to repulse the attack of the 62d Volks
Grenadier Division. 1In fact, however, the 424th was thrown back 2 kilo~
meters, after suffering nearly 7% casualties in one day. The discrepancy
between the historical results and the model prediction is probably due to
the unreadiness, and relatively low combat effectiveness, of the American
defenders, combined with the effects of complete surprise.

31. Tomb Hi1l - Ouki, 19-21 April 1945 (5230}

Posture Change: Historical: Defender

Model: Attacker: Time-step version only; by distance/front
Attacker: US 7th Infantry Division
Defender: Japanese 1ith Iudependent Battalion

Data: duration: 3 days; adv rate: 0.1 Ym/day; fromt: 2.6 km; atkr str:
18,111; dfdr str: 4,731; atkr cas rate: 0.9%/day; dfdr cas rate:
9.0%/day

The Y€ force preponderance was 3.8:1.0 and the artillery preponderance
was 6.9:1.0, sowewhat less than the preponderances iIn most other Okinaws
battles. However, there was an armor imbalonce of 151 American tanks to no
Japanese tawks, and 123 air support sorties to none. These are undoubtedly
the principal rvasons why the American uttackers drove the Japanese from
their defensive positiloms, forcing a defender posture change. Also contri-
buting was the relative combat effectiveness superiority of the Americans.
The model called the engagement incorrectly om the basis of the low advamce
rate -- wnususlly low for a succersful attacker. This was a hard-fought,
ciose engagemeni in which the attackers seized and held one of their objec~
tives (Tomb H{1l), but took the other (the viliage ui Cuki) only to lose it
again.

41. Moate Crande (Rome), 17-19 May 1944 (4390)

Posture Change: Historical: Defender
Model: Attacker: Time-step version only; by attacker
casuvalties
Attacker: US 88th Infantry Division
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Defender: German 94th Infantry Division

Data: duration: 2 days; adv rate: 1.2 ¥m/day; front: 9 km; atkr s:r:
13,095; dfdr str: 4,563; atkr cas rate: 0.8%/day; dfdr cas rate:
3.6%/day

The US 88th Division (minus one regiment) was continuing an offensive
that had just broken through the German Gustav Line. Although the attacker's
numerical superiority was less than 3:1, its artillery superiority was more
than 3:1, and it enjoyed almost a 6:1 superiority in armor support. In addi-
tion, this was one of the best US divisions of World War Il, enjoying combat
effectiveness superiority over its German opponents in this engagement. Thus
the attacker success, despite the model prediction, was due to factors the
model cannot represent: superiority in artillery, armor, and combat effec-
tiveness.

42. Santa Maria Oliveto, 4~5 November 1943 (4140)

Posture Change: Historical: Defender
Model: Atracker: Event; By casualty ratio
Time~step; By change in personmnel ratio
Attacker: US 34th Infentry Division
Defender: German 3d Panzer Crenadier Division

Data: duration: 2 days; adv rate: 1.6 km/day; front: 4.8 km; atkr str;
16,870; dfdr str: 6,371; atkr cas 1ate: 1.2%2/day; dfdr cas rate:
1.5%/day

The US 34th Infantry Division was successful in a two-day assault cross-
ing of the Volturno River against the German 3d Panzer Grenadier Division,
while the Breakpoint Model predicted an attacker failure. The 34th Division
had substantial armor support in this battle, and it also seems likely that
the Germans, having adopted a delaying strategy, decided not to make the ad-
dicional effort and sacrifice that a successful defense would have raquired.

&4. Castellonorato, 14-15 May 1944 (4360)

Posture Change: Historical; Defender
Model: Attacker: Event version only; by casualty ratio
Attacker: US 85th Infantry Division

Defender: German 84th Infantry Divigion (=)

Data: duration: 2 days; adv rate: 2.0 km/day; front: 5.0 km; atkr str
16,485; dfdr str: 7,500; atkr cas rate: 1.6%/day; dfdr cas rate:
2.9%/day

This attack, which resulted In the capture of the fortified mountain
village of Castellonorato, breached the Gustav lLine and —- in combination
with similar success by the adjacent 88tb Infantry Division -~ forced a gene-

ral German withdrawal. Although the 85th Division had little better than a
2:1 superiority over the defenders, it had nearly a 6:1 superiority in armor,
and enjoyed substantial close air support. It was these aspects of superior-
ity, which the model cannot represent, which resulted in an attacker success.
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47. Triflisco, 13-14 October 1943 (4080)

Posture Change: Historical: Defender
Mcdel: Attacker: Event version; by casualty ratio
Time-step version; by change in personnel
ratio
Attacker: US 3d Infantry Division
Defender: German Hermann Goering Parachute Panzer Division

Data: duration: 2 days; adv rate: 2.4 km/day; fromt: $.0 km; atkr str:
18,476; dfdr str: 7,250; atkr cas rate: 0.7%/day; dfdr cas rate:
0.5%/day

This was a successful two-day assault crossing of the Volturno River by
the US 3d Infantry Civision, opposed by the German Hermann Goering Parachute
Panzexr Division. The model predicts o defender success, and an attacker
poazture change. In fact, it 1s doubtful that the 3d Infantry Division would
have been successful against a very formidcble German opponent, despite a
iearly 2.5:1.0 numerical superiority, had it not been for the successful
achievement of surprise by the attackers. Also contributing were substantial
imbalances in favor cf the attacker in armor and air support.

48. Terracina, 22-24 May 1944 (4410)

Posture Change: Historical: Defeuder
Model: Attacker: Time-step ouly; by change in personnel
ratio
Attacker: US 85th Infantry Division
Defender: German 94th Infaatry Division

Data: duration: 3 days; adv rate: 1.6 ku/day; front: 15.0 km; atkr str:
18,030; dfdr str: 6,653; atkr cas rate: 0.5%/day; dfdr cas rate:
1.9%/day

In this engagement the US 85th Division success.ully attacked against
elements of the German 94th Infantry and the 15th and 29th Panzer Grenadier
Divisions, driving the defending Germans from defensive positions in and
around Terracina in a three-day battle. The Germans had been badly battered
in their withdrawal from the Volturno River, and were defending Terracina
primarily to prevent the Americans from cutting off German units near the
coast. A superficial survey of the input data dces not reveal whether or not
the Allied 2.7:1.0 iumerical superiority would have been sufficlent for amn

American success. However, the time-step version of the Breakpoint Model
predicts a defender (or German) sucecesg, and an attacker posture change, The
principal reason why this did not cccur wae apparently the fact that the Ger-
wmans were not defending intensely, and were operationally in a delay posture.

In adnition, the Am-ricans had nearly a 4:1 superiority in artillery.
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49. Valmontonr, 1-2 Junme 1944 (4550)

Posture Change: Historical: Defender
Model: Attacker: Time-step version only; by change in
personnel ratio
Attacker: US 3d Infantry Division (+)
Defender: German Hermann Goering Parachute Panzer Division

Data: duration: 2 days; adv rate: 2.6 km/day; frecat: 5.5 ku; atkr str:
26,607; dfdr str: 10,111; atkr cas rate: 1.3%/day; dfdr cas rate:
2.8%/day

The attack of the US 3d Infantry Division, with supporting armor,
smashed the last major German defensive efforts to the south and east of
Rome. Although the opposing Cerman units were of high quality, in the pre-
vious days they had endured a rerrible pummeling from the air and on the
ground. While the attackers' strength superiority was about 2.6:1.0, their
armor superiority was slightly more than 4:1, and they received massive close
alr support, while the defenders had no ajr support. The principal reason
for the historical attacker success, despite the prediction of one version of
the model, 1s the model's inability to represent the American armor and air
superiocrity.

51. St. Lo, 11-18 July 1944 (4580)

Posture Change: Historical: Defender
Model: Attacker: Event version; by casualty ratio
Time-step version; by attacker casualties
Attacker: US 29th Infantry Division
Defender: German 352d Infantry Division elements and 3d Parachute Division

elements

Data: duration: 8 days; adv rate: 1.0 km/day; front: 12.0 km; atkr str:
18,228; dfdr str: 7,500; atkr cas rate: 1.9%/day; dfdr cas rate:
3.9%/day

In mid=July 1944, the US 29th Infantry Division was given the mission of
gselzing the important road center of St. Lo, in north central Normandy, to
gain a favorable position for the anticipated attempt to break out of the
Normandy Beachhead, planned later in the month. The 29th Division had a
2,43:1.0 numerical superiority, a 4.7:1.0 superiority in armor, a 1.4:1.0
superiority in artillery, and 33 air sorties to 3 German air sorties. Given
the fortified on:ture of the German defenses, it was far from certain that
these margins of superiority would be enough for the 29th Division to accom—
plish its objective. The Breakpoint Model predicts that it will not, but in
fact the 29th Division, after eight days of very tough fighting, finally did
seize St. Lo. The principal reason for the discrepancy between the model
prediction and the historical facts is probably that the 29th Division was
one of the best US combat divisions in Europe, and the model is unable to be
responsive to qualitative factors. Other likely contributors to the incon-
sistency were the substantial American preponderance in armor and the air
support the Americans received.
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54. Cisterana, 23-25 May 19%44 (4450)

Posture Change: Historical: Defender

Model: Attacker: Event verslon only; by casualty ratio
Attacker: US 3d Infantry Division (+)
Defender: German 2362d Infantry Division

Data: duration: 3 days; adv rate: 4.8 km/day; front: 7.8 km; atkr str:
19,971; dfdr str: 11,928; atkr cas rate: 2.5%/day; dfdr cas rate:
4,5%/day

In this attack, the US 3d Infantry Division (in combination with the lst
Armored Division to its right) was making the main effort of the US breakout
from Anzio. Although the attackers' numerical superiority was only 1.67:1.0,
they had the advantage of substantial surprise, more than a 2:1 superiority
in armor, and 150 close air support sorties to none for the Germans. The
principal reasons for the attacker success, which was not predicted by one
version of the model, were (1) surprise, and (2) massive air support, advan-
tages which the model cannot represent,

57. Sedjenane—Bizerte, 23 April-6 May 1943 (3930)

Posture Change: Historical: Defender
Model: Attacker: Time-step version only; by change in
personnel ratio
Attacker: US 9th Infantry Division (+)
Defender: German von Manteuffel Division

Data: duration: 11 days; adv rate: 4.0 km/day; fromt: 32 km; atkr str:
24,098; dfdr str: 5,000; atkr cas rate: 0.4%/day; dfdr cas rate:
1.1%/day

Despite the advantage of a numerical superiority of nearly 5:1, it took
the US 9th Infantry Division nearly 11 days to overcome desperate German
resistance west of Bizerte, in Tunisia. One factor which the model cannot
handle, and which was undoubtedly a major resson for the ultimate American
success in this hard--fought battle, was the fact that the US 9th Division was
unquestionably among the five best American divisions 1Iu the European-North
African Theater in World War II. Also contributing were the tremendous
attacker preponderance in armor and air support, as well as a significant
artillery superiority.

Summary

Most of the inconsistencies between model results and hisrtorical results
can be explained by the presznce in the engageuents of seven factors not re-
presented in the model. Figure F-3 summarizes this analysis. From cne to
four of these factors were present in 23 of 24 cases in which one or both
versions of the model did not reach a conclusion consistent with history.
The other engagement (Shur{ Envelopment II [11;5320]) was one in which the
higtorians coding the engagement into the data base adjudged an attacker pos-
ture change, but in which the model finding of a defender posture change was
not unresasonable.

F ~-12
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The seven factors, and the frequency of their applicability to the 23
engagements, are the feilowing:

1. Physi-.al obstacles favoring defense: terrain, fortifications, urban
environment —~ 6

2. Surprise — 5

3. Armor imbalance =-- 12

4. Artillery Inbalance -—— 5

5. Alr support imbalance —- 8

6. Relative combat effectiveness -~ 10

7. Differences in national military characteristics -- 4

The meaning of most of these factors is self-explanatory, but two may
require some further discussion. It should be stressed that relative combat
effectiveness, as used here, weans the relative effectiveness of the opposing
units when physical resources and circumstances (effecis of weapons, terrain,
weather, and so forth) are equal. Combat effectiveness in this sense in-
cludes the effects of troop quality, training, combat experience, leadership,
and other such bhiman factors.

Nifferences in national military characteristics is a tactor that comes
into play when there are extreme differences between npposing sides as to
what is accepted and expected military behavior. Engagements between US and
Japanese forces in World War II show strikingly higher defender casualties
for Japanese defenders (and Japanese attackers), and these figures are strik-
ingly high when compared with both German and US casualty figures for Euro-—
pean engagements. I. seewms clear that these disparities are the product of a
Japanese military culture that regarded surrender as unthinkable and piaced a
relatival: very high value c¢n unyilelding delense and death in battle for the
protection of national values. One or both versions of the model Incorrectly
called four cases involving Japanese defenders, on the basis of high defender
casualties, or a high attacker/defender personnel ratio. Here we see .he
play of the national military culture; Japanese commanders accepted casual-
ties that would have been completely unacceptable to Gevman or US commanders,
and willingly continued fightingz wher the strength odds would have been con-
sidered hopeless by German or US commanders.

Inspection of the 1ist of factors and the frequency with which they were
applicable erlls &attention to armor imbalance. This factor was present in

half the incorrectly called cases, and it is readily quantifiable. It wmight
be considered as a candidate for inclusion in a future version of the model.
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Figure F - 1.

SUMMARY OF POSTURE CHANGE IDENTIFICATIONS

Model Version

Engagement Event Time=Step Total
Level Correct Cases Errors Correct Cases Errora Cases
No. %  No. %| Mo. %  No. %
Reglmental 18 86 3 14 20 95 1 5 21
Divisional 48 77 14 23 45 74 16 26 62
Overall 66 80 17 20 66 80 17 20 83
F —-14
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Figuve F-2. Statistical Summary of Breakpoints Datus Base Engagements

Regimental engagements:
(From attacker's standpoint)

Germans Attacking US: 8
US Attecking Germans: 9
Japanese Attackiag US: 2

US Attacking Japanese: 2
Total: 21
Overall Average Statistics:
No. of  Dura- Ad-  Front Attkr  Dfndr

Engage— tion vance Width Attacker Defender Cas Cas
ments (days) (km/day) (kms) Strength Strenpth (%/day) (%/day)

Total: 21 2.0 1.8 3.0 6,497 4,962 6.40 11.30

Ge. 4ans

Attack US: 8 1.9 3.9 5.1 6,746 4,474 2.88 12.95
(2.2)*% (2.7)* (9.35)%%

US Attack

Geruans: 9 2.0 0.6 1.5 6,375 3,328 4,93 1.68

Japanese

Attack US: 2 1.5 0.0 2.7 5,425 15,564 29.35 1.30

UUS Attack

Japavnese: 2 3.0 0.25 1.35 7,119 3,668 4.1 58.0

*If 1 engagement, Sidi Bou Zid I, 1is not considered
**T1f 3 disastrous Ardennes engagements are not considered
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Figure F-2. Statistical Summary of Breakpoints Data Base Engagements

(Continued)
Divisional Engagements
(From attacker's standpoint)
Germans attacking US: 13
US attacking Germans: 29
US attacking Japanese: 20
Total 62
Overall Averape Statistics:
No, of Dura- Ad- Fromt Attkr  Dfndr
Engage—- tion vance Width Attacker Defender  Cas Cas

ments  (days) (km/day) (kms) Strength Strength (%/day) (%/day)

Total: 62 3.2 1.6 6.7 18,152 7,298 1.04 7.73
Germans

Attack US: 13 2.5 1.4 7.7 18,952 10,634 1.72 5.72

(2.95)%*

US Attack

Germans: 29 3.2 2.3 8.8 18,167 8,477 1.06 2.71
US Attack

Japanese: 20 3.3 0.6 3.1 17,612 3,418 0.57 16.32

*1f two disastrous Ardennes engagements are not considered.

1
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