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INTRODUCTION

In tribute to what Trevor Dupuy pioneered and in an effort to pursue what he wanted 1w
achieve, TDI continues to amass historical data and sirives to refine the combat variables which
go into the TNDM. In this fourth issue of our newsletter Christopher Lawrence, Dave Bongard,
Richard Anderson, and Jay Karamales continue to provide information on these efforts.

As you, our readers, survey the pages of this issue, you may be curious about the total
scope of work of TDI. The paragraphs below outline what is missing in applied military history
and what TDI is doing to shore up that deficiency. In other words, here is our core capability:

|. TDI provides independent, objective, historically-based analyses of modemn mili-
tary campaigns. Operations research, as developed during and right afier World War 11, was
based on recorded, detailed data from battles. It is now nearly extinet. It has been supplanted by
weapons and systems effecis and performance analyses totally devoid of human factors consid-
erations. As a result the Services, particularly the Army, have only partial answers for the devel-
opment of operational concepts, battle doctrine, weapons requirements, and organizations, Simi-
larly, because they were not historically validated, the Service models and simulations are skewed.
Striving for only measured weapons effects and technical systems capabilities, they miss (or
significantly distort) the impact of leadership, training, organization, and psychological factors
(such as fear of death) on military units in contact.

2. Over the years, TDI, a successor organization 1o the Historical Evaluation and Re-
search Organization (HERO), both founded by the late Colonel Trevor N. Dupuy, has compiled
a large database from modern military campaigns and baitles. Using Colonel Dupuy’s method-
ologies and some new techniques, TDI has developed the following capabilities:

a. Comparison of fighting capabilities of opposing forces (systemic strengths and weaknesses)
based on:

(1) Command and organizational arrangements, leadership, force structure, intelligence,

and logistics;

{2} Training, cultural and psychological profiles, and flow of information;

(3) Doctrinal flexibility or constraints in utilizing new weapons and technologies.
b. Validation of models or simulations and of scenarios for field exercizes. Validation is a
process, based on historical data and trends, that assists in determining whether a scenario,
model, or simulation is an accurate representation of the real world. TDI has the capability to
do this independently or 1o provide primary source historical data for agency in-house valida-
lions,
¢. Estimating casualties for combat or other operations.
d. Providing lessons learned from studies of cause and effect chains among responsible play-
ers at the political, theater, operational, and tactical levels.
e. Analysis of group behavior (impact of various combat activities on units) and other human
factors (historically-based aggregate measure of leadership, training, morale, organizational
capacity, and cultural characteristics) in modern battles.
f. Studies, based on historic trends and experiential data, of the specific impact on combat
caused by new technology and the improvement in weapons. This enables projections of ways
in which future wars should be fought and understanding of what elements constitute “force
multipliers.”

3. The capabilities listed above merge operations research with historical trends, actual combat
data, and real world perspectives creating applied military history in its most useful sense.
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From the Editor...

This issue is a hodgepodge of articles. A few months ago, | carefully laid out plans
for all the future issues, starting with this issue, to be organized around definite themes.
The previous issue was also intended to be slightly thematic, except that | had to reduce the
number of graphs {(meaning the number of anticles) so as to get the issue out sometime in
1996. This issue was intended to be built around the Dupuy Air Campaign Model (DACM),
but several things occurred that worked against this plan, First, | was left with a collection
of articles intended for the last newsletier (“article overflow™) that | wanted to print. Sec-
ond, and more significantly, an informal memo I wrote in 1994 suddenly got widely distrib-
uted within the US Army combat modeling community. This memo was intended for my
future thematic issue on model validation (carefully planned to be the October 1997 issue),
but the memo and issue are current now, so the thematic issue plans are temporarily re-
shuffled and we are going to talk about model validation in this issue.

Model validation has been discussed in the industiry for over 20 years, In this
decade, there was been some progress towards validation of models in the US Army, but
from my point of view, not nearly enough. My experience with validation is as a “hands—
on” expert. | was the program manager for two validation databases, the Ardennes Cam-
paign Simulation Data Base (ACSDB) and the Kursk Data Base (KDB). In addition, [ have
directed the creation of the Battalion-Level Operations Database (BLODB). The real worker
on that is Dave Bongard. | have then used that database 1o start a validation of the TNDM
for battalion—level combat. This means that 1 have been involved in some way with three
validation efforts, so | feel as qualified as anyone to discuss validation issues.

Enclosed in this issue is a letter from Paul Berenson of the US Army Training and
Doctrine Command (TRADOC) to the “whole world” asking if validation is being done.
This came about because of a phone conversation we had in December 1996 in which 1
stated in passing that “of course, none of these models has been validated.” Dr. Berenson
asked me if | had something | could send him on that, and indeed 1 did have a two old
memaos that 1 had written two years earlier to Dr. Brian McCue when he was at the Office of
Technology Assessment (OTA) and to Trevor Dupuy. I then attached a cover letter to it and
faxed it to him. After reading them, he asked me if it was okav to send them out, and 1 said
it was. In January, | realized that they had been sent to the “whole world.”

Upon re-reading them, | would have to say that the tone is a little harsher than |
would like to take in a public letter, but then they were written as private letters. Hopefully
no one was offended by the tone. Regardless of how sweet and sugary | might rewrite them,
the basic ideas presented would be the same.

In my first memo, 1 state that | had no comment on the subject of accreditation.
This is no longer the case. 1 have therefore enclosed an article on accreditation to clarify my
position, or perhaps just my understanding, of this issue. 1 have also included an article on
validation addressing the problems of validating models 1o other models, test data, or range
data. This is in direct response to a statement in Dr. Berenson's memo, | have enclosed the
late Trevor N. Dupuy's paper on validation that he presented at a MORS mini-symposium.
We did not edit this paper, and it is included as is. | actually find he overstates the “fuzziness”
of historical combat data. With proper research and selection of the battles, it isn't very
fuzzy at all. I can certainly get figures like strengths and casualties to within 20%.

Also enclosed in this issue is the work we are doing on the battalion-level valida-
tion. The original data for the 74 battalion-level combats were assembled by Dave Bongard
from secondary sources. I, as much as anyone, am aware that we should use primary source
wherever possible, but since primary source research is expensive, and no one has bud-
geted for us o do this, we either had to use secondary sources or do nothing. | chose 1o do
something.

Afler Mr. Bongard had assembled the battles, | put them in a database format so |
could look at and test the data. Initially [ just wanted to see if the data that we were getting
from the battalion—level battles behaved significantly different than what we had gotten
from division—level data. 1 got a little carried away with these tests and the four articles in
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this newsletter are the result. Hopefully there is much of in-
terest there, A note of warning: the data on some of the en-
gagements have not been finalized, and for the validation
some of the data have been corrected. 1 do not believe this
makes any significant difference in my analysis of the data.

In the meantime, Mr, Bongard ran these engage-
ments through the TNDM to see how they would come out.
In the process, we added two more engagements, as we had
situations in Tenaru River and Bir Gifgafa in which the de-
fender made a significant counterattack with reinforcements
during the battle. Instead of running it as one battle, Dave
chose to break it into two separate engagements. This re-
sulted in our having 76 engagements. | am now comparing
the results of these 76 runs with the historical outcomes. Our
conclusions will be printed in the next issue.

We have therefore included a revised listing of the
76 battles used in the validation effort. This is an update
from the list in Volume |, Number 2 of this newsletter. Also,
as we suspect that we will be making some changes to the
THNDM as a result of this validation effort, we have started
preparing a second collection of 112 battalion—level engage-
ments with which to recheck our revised model. This list is
also included in the newsletter. You will note a number of
obscure and unusual engagements. [ believe if you test some-
thing, you should test it like you are trying to make it fail, so
we let Mr. Bongard pick any engagements he desired. | may
regret this.

For the Programmer’s Cubicle, we have an article
from José about using the TNDM in Windows 3.1 and Win-
dows 95, Only those who have version 1.86 of the TNDM
can access it in Windows 95, We have looked at making the
model run with a Windows—type interface, but that change
is a lintle more difficult

For “Whao is TDI™ we have uncovered some back-
ground on Richard Anderson, who provided the article in
the last issue on the Butterfly Effect. Again, pictures of his-
torians are rare, but if you look at the cover of this issue you
will see a picture of one of his workstations.

The next issue will contain the article on our initial
attempts to create a model of the Air Campaign. We will be
publishing the results of our validation of the TNDM as a
baitalion=level model.

The sixth issue will focus on the modeling of tanks
and armored warfare. This will include the article on the use
of mines and fortifications at Kursk. We also have a set of
tables prepared by Richard Anderson on the effects of artil-
lery on tanks. They are quite startling. Also, we hope to have
a cover article by Jay Karamales from his tank/antitank stud-
ies. His new book Apainst the Panzers is now a featured
selection for the Military Book Club.

The first issue of the second year of publication
will include an article written by Trevor M. Dupuy that was
never before published called “Technology and the Human
Factors in War”,

I am still awaiting articles from outside TDI and
eagerly check my mailbox in hope of finding one. 1 also
haven't yet seen any well-considered criticism of the model.

I will publish any that [ see. | am also looking for any sug-
gestions for improvement.

That is all for now., If you have any questions, please
contact me. Addresses and phone numbers are in the mast-
head. &

e
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Validation Letters

Dr. Paul Berenson and Christopher A. Lawrence

DEPARTMENT OF THE ARMY
HEADGUARTERS UNITED STATES ARMY TRAINING AND DOCTRINE COMMAND
CFFICE OF THE COMMANDING GENERAL
FORT MONROE, VIRGINIA 23551-5000

MEPLY TO
ATTENTHOH OF

ATCG-B 21 Jan 27

MEMORANDUM FOR

Mike Bauman, Director, 'TRADOC Analysis Center

Edgar Vandiver III, Director, USA ConcepLs Analysis Agency

John MeCarthy, Director, US Army Materiel Systems Analysis
Actcivity

SUBJECT: Validation

Enclosure states that "Validation of models is not being
done, ragardless of what tha regulations say." If the statement
is truas, it seriouely limits the applications of such models.

The enclogure discusses why this starement is made, so I
won't repeat the supporting raticnale. You may be aware of the
arguments in the enclosure.

I understood that validation was reguired for all models, as
it should ba. If wvalidation cthrough comparisong with properly
validated models, or combat, NTC, or test data is not being done,
how do we ensure that users are aware of the limitations of the
models, and how it is appropriate to use esach model? The

arqument that models are implicitly validated by widespread use
isn't wvalid.

Do we need to change the policy govarning model validation?
Should we ask MORS to review the status of validacions, and make
recommendations for improvement?

Would appreciate a response.

Dol

Enclasure PRAUL J. BEREMNECH
Scientific Advisor to the CG

DISTRIBUTION:

LTG Miller Mr Hartman

Mr Hollis Mr Riente

Dr Davis Mr Fox

Dr Fallin Mr LaRocque

Mr Fisette Mr Resnick
=
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8 December 1996

To: Dr. Paul Berenson, TRADOC
From: Chris Lawrence
Subject: Validation

Lyear Dir. Berenson,

Back in the middle of 1994, | was involved in the
issues of Validation, Verification and Assurance (VVA),
partially because of my work with the Congressional Office
of Technology Assessment (OTA) and partially because of
my role as the creator of two historical validation databases.
Although my opinions have changed slightly (but only
slightlv) on the subject, | will forward to you the material |
generated at that time. They include:

1. Letter to Dr. Brian McCue (OTA) dated 22 June 1994 of
5 pages.

2, Internal memaorandum to Trevor Dupuy dated 28 July
1994 of 2 pages addressing some of his disagreements with
my letter to Dr. Brian McCue.

According to what 1 know, only the following validations
have been done:

Atlas (using 1940 Campaign in the West)

Vector (using undocumented turning runs)

QM {by HERO using WWII and middle-east data)
Drr. Janice Fain’s model (using HERO data)

CEM (by CAA using Ardennes Data Base)
SIMNET/JANUS (by IDA using 73 Easting data)
By Dr. Ralph Tom using exercises

FTLM (by Martin-Marietta/Oak Ridge)

TWISP (Korean data)

Ll I O

I am being polite in calling some of these valida-
tions. The only two validations [ put a lot of credence in is
the QJM validation in the 1970°s and the CEM validation
using Ardennes data that was completed last vear, The Atlas
validation of the France 1940 campaign is rumored to have
resulted in the France winning and the analysts concluded
that history has no relevance for modern combat. 1 don’t
know how valid this rumor is. The Vector validation used
undocumented tuning runs to make sure the data fit accord-
ing to Dr. James Taylor of the Naval Post-Graduate school.
He has the documentation on that. The SIMNET/JANUS
lest is very strange because in the batle they choose, one
side could not see or hit the other side. This resulis in the
battle being a one-sided live fire exercise. Even then, my
conclusion from reading the report was that the model was
not validated, but indeed was sorely in error on such basic
items as S5PKs and ammunition expenditure. FTLM has not
been validated at all, but was simply a verification that was
decreed to be a validation in the introduction of the report,
even though the body of the report says otherwise. | forget
who and what is the background on TWISP, but of course,

one cannot get accurate Korean War data for the opposing
side. I need to research this one better. Dr. Janice Fain also
did some validation effort on a combat model she was work-
ing on some time in the 70s and also Dr. Ralph Tom’s vali-
dated his model of man—to-man combat in defending a
nuclear storage facility by conducting a series of field exer-
cises.

| did bounce this list by Paul Davis of RAND sev-
eral months ago, and his was not able to add any other vali-
dations to the list. | know that cerfain major models have
never been validated, This includes JTLS (Joint Theater Level
Simulation), that is used down in your neck of the woods by
the Joint Warfare Center. You may want to wander over there
and check this out for yourself. Validation of models is not
being done, regardless of what the regulations say. This re-
quirement will not be followed until such time as it is en-
forced by a policeman with a very big stick.

If you have any more questions, please call me at
(T03) 356-1151.

Sincerely,
Christopher A. Lawrence
Executive Director

22 June 1994
Dear Brian,

Thank vou for the opportunity to attend the OTA
review committee. | found the discussions on VVA to be
particularly interesting. I found it frustrating that the panel-
ists, who in some cases had clearly divergent views on the
subject, neither stressed these views or debated the differem
points. There was actually nothing | would have liked to do
more than leap into these discussions. As it would have been
inappropriate for me to so, | remained quiet. But, over time,
my thinking on the subject of VVA and the scientific pro-
cess of combat modeling have clearly crystallized into a
strong opinion that | would like to take this opportunity to
express in writing for the first time,

Verification, Validation and Assurance (VVA):

. VVA = QA, (Validation, verification and assur-
ance equals quality assurance). In any production facility
working on a government deliverable (say for example,
General Dynamics Convair Division working on the cruise
missiles), QA is an independent discipline with a very spe-
cific function. There are people specially trained for it, they
are in a department under a separate vice-president, quite
independent from the production and program personnel,
and usually have some authority 1o review, approve, or re-
ject the products being produced by the rest of the company.
This QA function in large facilities is further supplemented
hy an in-house DCAS representative who is also a QA spe-
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cialist representing the government, One estimate | heard
was that QA usually made up 15 of the cost of an engineer-
ing project.

The Verification part of VVA is simply that QA
step, which currently does not systematically exist for mod-
eling. Verification should be planned as a on-going effort in
any major modeling project, should be done by personnel
independent of the project, and should have adequate money
set aside to conduct the verification. While there is no need
to place a hard and fast budget figure for VVA nor cenify
VWA engineers, the Defense Department needs to establish
the habit (culture?) of conducting an independent verifica-
tion is for every major modeling effort. The requirement to
do this and certain minimum goals or standards should be
clearly spelled out in internal DOD regulations. As there is
no use in having a rule without an enforcer, some office
should be assigned responsibility to make sure that VVA is
conducted for every major modeling effor,

2. Validation needs to be done for all major models
that are used in any predictive mode. This certainly includes
JANUS, CEM, JTLS etc. Models used to develop “intellec-
tual insights” do not need to be validated, but should not be
used for any other purpose. [ cannot think of a single model
that is used simply to develop “intellectual insight.” Cer-
tainly any model that will be predicting war outcomes, or
forecasting ammunition expenditures needs to be validated.

3. Validation must be done by or with the help of
an independent organization. This organization's indepen-
dence is more important for validation than it is for verifica-
tion. During a verification effort, at least the “verifier” and
the project personnel will usually have a common goal of
making sure the work was done correctly. In a validation
cffort, there may be no common ground and widely differ-
ent perceptions of what is correct.

4. For models forecasting combat results (casual-
ties, ammunition expenditures, or whatever), they must be
able w be validated to history in addition 1o any other vali-
dation tests that may be appropriate.

Amid all the discussions of high tech weapons, what
is often overlooked is that most of the weapons currently
used are either updated WWII type weapons, or linear de-
scendants of such, The organizations employing those weap-
ons are structurally and doctrinally linear descendants of the
WWII US Army organizations, and the personnel using them
are similar (and in some case direct descendants) of the people
who used them in WWIIL. When doing a simulation of mod-
ern combal, the majority of the elements employed are simi-
lar and directly descendent from those elements used in
WWIL As such, any model for future combat, if the high
tech weapons are stripped out, should be an entirely adequate
model of WWII combat, If such a model cannot model WWII
combat with is low-tech weapons, then one must question
its ability to model any combat. While being able (0 model
the past does not prove that it can model the future, not be-

ing able to model the past raises serious question whether
the model can model anything.

The other main objection | hear to using historical
data for validation is that combat is stochastic and that a
battle represents just one point on the curve of possibilities.
This is a semantic argument that is not looking deep enough
into the subject.

Let us assume for a moment that the actions of any
one person is unpredictable. If these people behave with any
patterns, any norms or any societal conditioning, then there
will be norms and patterns of behavior that will appear across
most groups of people. Combat is conducted with groups of
these people. If 1 have 10,000 people in a unit, these groups
of people should behave in some definable patterns. Even if
the paitterns are weak, the sheer size of the samples should
provide a bell-curve of possible results, and a range of ex-
pected resulis. IT 1 have 10,000 of these unpredictable people
engage 1,000 opposing unpredictable people, the difference
in the ratios should alone produce a result that is different
than pure chance.

If | give these people a little training, a little target
practice, organize them in units, provide them with a doc-
trine, then their unpredictability declines considerably. If fact,
| would expect that while I still could not predict the actions
of individuals, nor those of their commanders, if a placed
them in combat against 10,000 untrained unpredictable
people, | would more often than not get an expecied result,

While one cannot rule out the role of the individual
in combat, especially as a commander, and while one can-
not rule out the occasionally significant and unpredictable
events, on most days with most units, you can expect a pre-
dictable result from combat. With large numbers of indi-
viduals, combat is deterministic with stochastic elements.
This is considerably different than considering combat sto-
chastic.

As you know, | have been in charge of assembling
one data base of the Ardennes Campaign for the US Army
Concepts Analysis Agency and am currently program man-
ager for the second campaign data base to be assembled for
them on the Battle of Kursk. In your viewgraphs presented
today, you summarized the stochastic argument against vali-
dation as “N=1" As best as | can understand the argument
{and in all honestly, | neither understand nor appreciate this
argument), there is no value in validating a model to a his-
torical campaign because there is only one known outcome
out of many possible ones. I can only project from this argu-
ment that the person would only find a historical validation
useful if we validated the model 10 a statistically significant
sample of hundreds of campaigns.

But, an engagement consists of large numbers of
men involved on each side. This aggregated data (the en-
gagement) is repeated multiple times in a division in a day.
This probably makes the division versus division battles
somewhat deterministic. In the campaign data bases | have
assembled, the division has been the basic unit that is
“tracked” in the data base. In the case of the Ardennes Cam-
paign Simulation Data Base, there are 79 divisions involved
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ing combat over 30 days. Assuming that one division faces
its equivalent to two-sided combat, then the data base has
around 2,200 division days of combat to build the “prob-
ability curve™ out of. This creates a number far larger than
“MN=1". For the Kursk data base, | estimate when it is com-
plete there will be another 1,000 division days to work from,
in addition to a large number of independent regiments and
brigades. There are also other historical data bases to draw
from besides these two, So in addition to validating the model
lo the data base, vou also validate it to the individual com-
bats, the aggregated combats and the means and modes of
selected combats under selected conditions. In the case of
the two campaigns, they were both fairly one sided. 1 would
be surprised if any model would have the Germans roaring
across the Meuse and on towards Brussels or the Germans
slicing through the mass of Soviet units and penetrating 1o
Oboyan, let alone all the way to Kursk. In both of these cam-
paigns, the “N=I" result that came about was pretty much
what you would expect given the starting forces.

5. Finally, probably the best way to execute effec-
tive VVA is to establish a separate agency within DOD (or
each service) in charge of assisting in VVA cfforts for all
major models in the armed forces (or its individual service).
This agency should be manned with people knowledgeable
in the field and should be organizationally separate from any
command producing or relying on models.

One of the problems involved in validating any
model is that considerable time is required to learn the model,
and some time is required to run it As the experts are the
people who designed it, and often they are the only ones
knowledgeable to run it, than all VVA efforts should be a
cooperative effort using a mixed staff of people from the
VVA agency and the actual modelers who designed it. Need-
less to sav, the report or analysis of the validation effort
should be produced by the VVA Agency, vice the operating
agency.

| doubt anything less than this will produce effec-
tive validation. The issue of validation has been discussed in
the industry now for at least 20 vears. To date, I only know
of two validation efforts (both US Amy). One appears seri-
ously flawed and the other one | do not have the ability to
validate (even though it used the Ardennes Data Base that |
helped to assemble). Neither were done by an independent
agency from the model’s regular user. There is a point that
o get anything done, one must quit discussing the details of
how it should be done, and simply assign someone to do it,
and give them the authority and resources to go forward.

6. I have no comments on the subject of assurance.
THE SCIENTIFIC METHOD AND MODELING:

1. The fundamental problem with the models be-
ing built for the purpose of forecasting is that no one has
ever systematically assembled and analyzed the data on com-
bat. Therefore, we don"t know what really happens and what

is really true. Even “sciences” as sofl as ecconomics have a
“Law of Supply and Demand” (although it is certainly not a
“law™). Military seience does not know for certain if morale
i5 to material as three is to one. Although most serious stu-
dents realize this is probably true, it has neither been proven
nor measured. The same for “defense is the stronger form off
combat”, the effects of suppression, the causes of breakpoints,
the degradation effects of the combat environment, etc. None
of the basic pieces that make up a model have been system-
atically proven or measured.

2. The models therefore are not built upon any es-
tablished, accepted and provable pieces of data. In effect, all
models are simply somebody’s assumptions, guesses and
judgements, that have been quantified and buried in com-
puter code.

3. There is no lack of data o work from. It is com-
plex, hard to assemble, and time-consuming to assemble and
analyze (read “expensive™). But data does exist on combat,
combat operations and the effects of combat, and exists in
large amounts, although not always in the form that the user
desires.

4, Combat data is difficult to analyze. It has a wide
range of variability, has stochastic elements to it, has a very
high number of significant independent variables, and those
“independent” variables often cross correlate with cach other.
It is a very complex problem, probably more difficult 1o solve
than sending a man to the moon,

5. To develop a base from which to build combat
models from requires some form of understood norms, hy-
potheses and theories established and supported by data. To
attempt to build a model without such a base is nothing less
than quantifying opinion.

6. To build such a base requires “pure research™ or
“pure science”. In the practical world, these means that some
agency needs to fund one or more groups to assemble the
large amount of data required to analyze this complex prob-
lem. This data needs to then be analyzed by one or more
groups (the same or different groups) to identify patterns
and norms. They may even be able 1o support such notions
as “moral is to material as 2.76 is w0 1™,

7. To conduct such research required a steady multi-
year funding effort among one or more research groups for
the purpose of having them discover anything that is discov-
erable from this data. This large effort would eventually over
time and repeated testing, determine what is knowable. What
is then knowable could be incorporated in the model de-
signs, reducing the judgement and increasing the quality.

Sincerely,
Chris Lawrence
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28 July 1994

To: Trevor
From: Chris
Subject: VVA

1. Thanks for taking a look over my write-up. | will prob-
ably have one on John Kettelle's paper, which 1 found very
interesting, in a couple of more days.

2, To clarify a point, [ do not feel that validation is more
important than verification. 1 just realize that the resistance
to validation in the community will be much higher than the
resistance 10 verification. In fact, 1 suspect most organiza-
tions will set up a verification program, label it “VVA"™ and
claim that they have taken care of all validation, verification
and assurance,

3. There is considerable resistance to validation within the
community. I have encountered it in CAA and heard similar
arguments put forward at the OTA meeting. While there may
be some intellectual validity to their arguments (although |
have yet to see any), and they may sincerely believe in what
they say, the result of their arguments is to torpedo any vali-
dation efforts.

4. There are already software quality assurance (QA) proce-
dures, software documentation standards, and software con-
figuration management standards. These, if properly imple-
mented, make it possible to do the verification of the soft-
ware within the models. Any really good software QA pro-
cess should also determine whether or not the software does
what it was written to do. This is the essence of verification.
The problems of verification can be solved by using estab-
lished industry QA procedures. 1 suspect, as many of these
models are made by “paper shops”™ and FFRDC's, they are
not used to operating under a formal QA system the same
way as hardware manufacturers are, and therefore this is not
being done.

5. If an organization has a good internal, aggressive, inde-
pendent QA organization, then verification should not be a
problem. It is in the long term interest of the program man-
agers, model designers, and the QA people to conduct the
verification properly. Of course, it may not be in their short-
term interest (schedule and budget!). But validation must be
conducted by an outside and independent agency, for if the
model 15 really bad, it is not in interest of the using or de-
signing organization to confirm this.

6. So, it is not that | consider validation more important, but
it is just that the only way to get a proper validation program
going will be to create an independent agency for such.
Socrates’ “gadfly™ as it is. An independent agency to do veri-
fication is not necessary, although it would be helpful. The
real danger is that these organizations will set up verifica-

tion efforts disguised as VVA and effectively bury the very
necessary validation efforts that should be done,

7. As for Brian, | would recommend that you write him. 1
believe Dr. McCue is already aware of my opinions. 1 think
I discussed it with him several vears ago. | suspect he also
knows your position. Finally, | suspect that his position is
not far from ours, if he is not already in agreement. The real
question for him is whether an OTA report is the proper fo-
rum to raise this isswe. My recommendation to him would
be o add an appendix to the OTA report (perhaps to Linda
Voss' paper) detailing the reasons, recommendations, and
how a truly independent VV A agency would be established.
If OTA wishes to pursue such an recommendation, than it
would probably be useful to obtain support and signatures
from other people within the community.

8. If an OTA report is not the proper forum, than perhaps
vou should prepare an independent “report™ for Congress,
obtaining support and signatures from other major names in
the community.

9. I'll probably provide a copy of this memo to Brian and
Linda Voss. i
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Military History and

Validation of Combat Models

A Presentation at MORS Mini-Symposium on Validation, 16 Oct 1990
by Trevor N. Dupuy

In the operations research community there is some
confusion as to the respective meanings of the words “vali-
dation™ and “verification.” My definition of validation is as
follows:

“To confirm or prove that the output or outputs of a
model are consistent with the real-world functioning or op-
eration of the process, procedure, or activity which the model
is intended to represent or replicate.”

In this paper the word “validation™ with respect to
combat models is assumed to mean assurance that a model
realistically and reliably represents the real world of com-
bat. Or, in other words, given a set of inputs which reflect
the anticipated forces and weapons in a combat encounter
between two opponents under a given set of circumstances,
the model is validated if we can demonstrate that its outputs
are likely to represent what would actually happen in a real-
world encounter between these forces under those circum-
stances.

Thus, in this paper, the word “validation™ has noth-
ing to do with the correctness of computer code, or the ap-
parent internal consistency or logic of relationships of model
components, or with the soundness of the mathematical re-
lationships or algorithms, or with satisfyving the military judg-
ment or experience of one individual,

True validation of combat models is not possible
without testing them against modern historical combat ex-
perience. And so, in my opinion, a model is validated only
when it will consistently replicate a number of military his-
ory battle outcomes in terms oft (a) Success-failure; (b)
Adtrition rates: and (¢) Advance rates,

“Why,” vou may ask, “use imprecise, doubtful, and
outdated history to validate a modern, scientific process?
Field tests, experiments, and field exercises can provide data
that is often instrumented, and certainly more reliable than
any historical data.”

| recognize that military history is imprecise; it is
only an approximate, often biased and/or distorted, and fre-
quently inconsistent reflection of what actually happened
on historical battlefields. Records are contradictory. 1 also
recognize that there is an clement of chance or randomness
in hurnan combat which can produce different results in oth-
erwise apparently identical circumstances. [ further recog-
nize that history is retrospective, telling us only what has
happened in the past. It cannot predict, if only because com-
bat in the future will be fought with different weapons and
equipment than were used in historical combat.

Despite these undoubted problems, military history
provides more, and more accurate, information about the
real world of combat, and how human beings behave and
perform under varying circumstances of combat, than is pos-
sible to derive or compile from any other source. Despite
some discrepancies, patterns are unmistakable and consis-
tent. There is always a logical explanation for any individual
deviations from the patterns. Historical examples that are
inconsistent, or that are counter-intuitive, must be viewed
with suspicion as possibly being poor or false history,

Of course absolute prediction of a future event is
practically impossible, although not necessarily so theoreti-
cally. Any speculations which we make from tests or ex-
periments must have some basis in terms of projections from
past experience.

Training or demonstration exercises, proving
ground tests, field experiments, all lack the one most perva-
sive and most important component of combat: Fear in a
lethal environment. There is no way in peacelime, or non-
battlefield, exercises, tests, or experiments to be sure that
the results are consistent with what would have been the
behavior or performance of individuals or units or forma-
tions facing hostile firepower on a real battlefield.

We know from the writings of the ancients (for in-
stance Sun Tze—pronounced Sun Dzuh—and Thuycidides)
that have survived to this day that human nature has not
changed since the dawn of history. The human factor the
way in which humans respond to stimuli or circumstnees is
the most important basis for speculation and prediction. What
about the “scientific™ approach of thoze who insist that we
can have no confidence in the accuracy or reliability of his-
torical data, that it is therefore unscientific, and therefore
that it should be ignored? These people insist that only “sci-
entific” data should be used in modeling.

In fact, every model is based upon fundamental as-
sumptions that are intuitive and unprovable. The first step in
the creation of a model is a step away from scientific reality
in seeking a basis for an unreal representation of a real phe-
nomenon. | have shown that the unreality is perpetuated when
we use other imitations of reality as the basis for represent-
ing reality. History is less than perfect, but to ignore it, and
to use only data that is bound to be wrong, assures that we
will not be able to represent human behavior in real combat,

At the risk of repetition, and even of protesting too
much, let me assure you that | am well aware of the shornt-
comings of military history:
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The record which is available to us, which is his-
tory, only approximately reflects what actually happened. It
i5 incomplete. It is ofien biased, it is often distorted. Even
when it is accurate, it may be reflecting chance rather than
normal processes, It is neither precise nor consistent. But, it
provides more, and more accurate, information on the real
world of battle than is available from the most thoroughly
documented field exercises, proving ground tests, or labora-
tory or field experiments.

Military history is imperfect. At best it reflects the
actions and interactions of unpredictable human beings. We
must always realize that a single historical example can be
misleading for either of two reasons: (1) The data may be
inaccurate, or (2) The data may be accurate, but untypical,

Mevertheless, histoy is indispensable. 1 repeat that
the most pervasive characteristic of combal is fear in a lethal
environment. For all of its imperfections, military history
and only military history represents what happens under the
environmental condition of fear,

Unfortunately, and somewhat unfairly, the reported
findings of 5.L..A. Marshall about human behavior in com-
bat, which he reported in Men Against Fire, have been re-
cently discounted by revisonist historians who assert that he
never could have physically performed the research on which
the book's findings were supposedly based. This has raised
doubts about Marshall’s assertion that 85% of infantry sol-
diers didn"t fire their weapons in combat in World War I1.
That dramatic and surprising assertion was first challenged
in @ New fealand study which found, on the basis of pains-
taking interviews, that most New Zealanders fired their weap-
ons in combat. Thus, either Americans were different from
Mew Zealanders, or Marshall was wrong. And now Ameri-
can historians have demonstrated that Marshall had had nei-
ther the time nor the opportunity to conduct his battlefield
interviews which he claimed were the basis for his findings.

I knew Marshall, moderately well. 1 was fully as
aware of his weaknesses as of his strengths. He was not a
historian. 1 deplored the imprecision and lack of documen-
tation in Men Agatnst Fire, But the revisionist historians have
underestimated the shrewd journalistic assessment capabil-
ity of “SLAM™ Marshall. His observations may not have
been scientifically precise, but they were generally sound,
and his assessment has been shared by many American in-
fantry officers whose judgements | also respect. As to the
Mew Zealand study, how many people will, after the war,
admit that they didnt fire their weapons?

Perhaps most important, however, in judging the
assessments of SLAM Marshall, is a recent study by ahighly-
respected British operations research analyst, David
Rowland. Using impeccable OR methods Rowland has dem-
onstrated that Marshall’s assessment of the inefficient per-
formance, or non-performance, of most soldiers in combat
was essentially correct. An unclassified version of Rowland
s study, “Assessments of Combat Degradation™ appeared in
the June 1986 issue of the Rovef United Services Institition
Journal,

Rowland was led to his investigations by the fact

that soldier performance in field training exercises, using
the British version of MILES technology, was not consis-
tent with historical experience. Even after allowances for
degradation from theoretical proving ground capability of
weapons, defensive rifle fire almost invariably stopped any
attack in these field trials. But history showed that attacks
were often in fact, usually successful, He therefore began a
study in which he made both imaginative and scientific use
of historical data from over 100 small unit battles in the Boer
War and the two World Wars. He demonstrated that when
troops are under fire in actual combat, there is an additional
degradation of performance by a factor ranging between 10
and 7. A degradation virtually of an order of magnitude!
And this, mind you, on top of a comparable built-in degra-
dation 10 allow for the difference between field conditions
and proving ground conditions.

Mot only does Rowland's study corroborate SLAM
Marshall’s observations, it showed conclusively that field
exercises, training competitions and demonstrations, give re-
sults so different from real battlefield performance as to ren-
der them useless for validation purposes.

Which brings us back to military history. For all of
the imprecision, internal contradictions, and inaccuracies in-
herent in historical data, at worst the deviations are gener-
ally far less than a factor of 2.0. This is at least four times
more reliable than field test or exercise results.

| do not believe that history can ¢ver repeat itself,
The conditions of an event at one time can never be pre-
cisely duplicated later. But, bolstered by the Rowland study,
I am confident that history paraphrases itself,

If large bodies of historical data are compiled, the
patterns are clear and unmistakable, even if slightly fuzzy
around the edges. Behavior in accordance with this pattern
i5 therefore typical. As we have already agreed, sometimes
behavior can be different from the pattern, but we know that
it is untypical, and we can then seek for the reason, which
invariably can be discovered.

This permits what [ call an actuarial approach to
data analysis. We can never predict precisely what will hap-
pen under any circumstances. But the actuarial approach,
with ample data, provides confidence that the patterns re-
veal what is to happen under those circumstances, even if
the actual results in individual instances vary to some extent
from this “norm™ (to use the Soviet military historical ex-
pression. ).

It is relativelv easy to take into account the differ-
ences in performance resulting from neéw weapons and equip-
ment. The characteristics of the historical weapons and the
current (or projected) weapons can be readily compared, and
adjustments made accordingly in the validation procedure.

In the early 1960s an effort was made at SHAPE
Headquarters to test the ATLAS Model against World War
Il data for the German invasion of Western Europe in May,
1940. The first excursion had the Allies ending up on the
Rhine River. This was apparently quite reasonable: the Al-
lies substantially outnumbered the Germans, they had more
tanks, and their tanks were better. However, despite these
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Allied advantages, the actual events in 1940 had not matched
what ATLAS was now predicting. So the analysts did a litle
“fine tuning,” (a splendid term for fudging). After the so-
called adjustments, they tried again, and ran another excur-
sion. This time the model had the Allies ending up in Berlin.
The analysts (may the Lord forgive them!) were quite satis-
lied with the ability of ATLAS to represent modern combat.
{Or at least they said so0.) Their official conclusion was that
the historical example was worthless, since weapons and
equipment had changed so0 much in the preceding 20 years!

As | demonstrated in my book, Options of Com-
mand, the problem was that the model was unable to repre-
sent the German strategy, or to reflect the relative combat
effectiveness of the opponents, The analysts should have
reached a different conclusion. ATLAS had failed valida-
tion because a model that cannot with reasonable faithful-
ness and consistency replicate historical combat experience,
certainly will be unable validly to reflect current or future
combat.

How then, do we account for what | have said about
the fuzziness of patierns, and the fact that individual histori-
cal examples may not fit the patterns? [ will give vou my

rules of thumb:

a. The battle outcome should reflect historical suc-
cess-failure experience about four times out of five,

b. For attrition rates, the model average of five his-
torical scenarios should be consistent with the historical av-
erage within a factor of about 1.5.

c. For the advance rates, the model average of five
historical scenarios should be consistent with the historical
average within a factor of about 1.5.

Just as the heavens are the laboratory of the astrono-
mer, 50 military history is the laboratory of the soldier and
the military operations research analyst. The scientific basis
fior both astronomy and military science is the recording of
the movements and relationships of bodics, and then analy-
sis of those movements. (In the one case the hodies are heav-
enly, in the other they are very terrestrial.)

I repeat: Military history 15 the laboratory of the
soldier, Failure of the analyst to use this laboratory will doom
him to live with the scientific equivalent of Ptolomean as-
tronomy, whereas he could use the evidence available in his
laboratory to progress to the military science equivalent of
Copemican astronomy. &
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The Problems of Validating ¢

Models to Other Models or to Test Data

by Christopher A. Lawrence

In his letter, Dr. Berenson refers o “,, validation
through comparisons with properly validated models, or
combat, NTC or test data...” Obviously the best thing to vali-
date a model to is current combat data. For many reasons,
this is often not possible or practical. Therefore, people have
looked at validating models by other methods. These other
methods have problems that are often overlooked or not fully
appreciated. They include validating to a properly validated
model, NTC, or test data. Dr. Berenson very correctly states
that the “argument that models are implicitly validated by
widespread use isn’t valid.” 1 had heard rumors that people
have seriously proposed this idea in MORS meetings. | as-
sume the idea has died a natural and deserved death.

Let me preface my comments with the statement
that my intersection with the modeling community is only
in the area of force—on-force models. Much of what I say
may not be relevant for other types of models.

Validating a model to another model makes little
sense except as an expedient to save time and money. If 1
have validated the “properly validated model™ to data, then
why not just use that same data to validate the next model?
An intermediary is not needed and could only serve to con-
fuse the issue. We can probably assume that no combat model
will ever validate perfectly. It will never match combat data
point by point. This means there will be a certain amount of
random error compared to the real world, and most likely
there will be areas in which the model will tend to under-
predict and areas in which the model will tend to over—pre-
dict. But if it is in the ball park, then it is validated. But when
you validate one model o another, it may make errors in the
same direction as those yvour baseline model is making, indi-
cating a higher degree of fit to the real world data than actu-
ally exists. It may also make errors in the opposite direction.
In the case where the validated model was over-predicting
and the model to be validated was under-predicting {or vice
versa), both models could be in the ball park, but the valida-
tion would show the second model significantly in error 1o
the first.

Furthermore, some models certainly make coun-
terbalancing errors, where the over—prediction in one error
15 countered by the under—prediction in another, resulting in
a good final output. A good validation effort needs to be
more than a simply pass/fail test. If the model to be vali-
dated to is being compared to other parts of the other model
(say a tactical model is being compared to the tactical part of
a model that does tactical and operational combat), then this
can also cause problems with the veracity of the validation.

Finally, of course, if the model you are trying to
validate is differing from the data being validated to, the

problem can always be with the validation data. If you are
validating to another model, then you are left with no choice
but to go back to the original data anyway.

I personally know of no models that have been vali-
dated to other models. I would be interested in knowing of
anyone who has done this, why they did this, and why they
didn’t use the original validation data.

While validation of a combat model 1o National
Training Center (NTC) data may look reasonable on the sur-
face, is not always the best. Training is not combat. In com-
bat, the primary goal of many of the soldiers is to survive the
experience. In training, surviving the experience is not an
issue. Quite simply, you do not lose much if you “die™ dur-
ing a training exercise. This is verv different from the real
world. In combat, people will be far more cautious, for more
concerned that they are covered and concealed, far less will-
ing to advance, hastier in some actions, in some cases pan-
icky. Training exercises will have higher rates of fire, more
accurate fire, faster movement, quicker combat resolution
and many other differences from real combat. As discussed
in the work of David Rowland, these differences can be by a
factor as much as 7 to 10 times to what would occur in a true
combat environment. As such, any model validated to a train-
ing exercise is likely to produce casualties and advance rates
that are simply too high by an order of magnitude.

[ do know of one validation to a “training” exer-
cise, Dr. Ralph Toms, formerly of Lawrence Livermore
Laboratory, was developing a model of man-to-man com-
bat to determine the minimum and oplimum number of
people to defend a storage facility. The number of defenders
was 20 people or less. To validate his model, he actually
took a recently evacuated facility that still had its standard
guard tecam, and had it assaulted multiple times by a small
special forces team. As a result of this validation exercise,
he revised the model to serve as a better ool for his analysis,
An interesting outcome of this validation is that the model
as designed moved everyone about twice as fast as they did
in the real world. This was because people within a model
don't loiter, peek around corners, stop and adjust the straps
on their packs, or slow to a walk when not moving in the
open.

For the intended use of the model, which was to
compare different defensive arrangements of storage facili-
ties, this a good validation for the limited purposes for which
the model is to be used. If one started to mutate this model
into some form of small unit combat model, then it would
have to be validated to some combat data. Ideally, this model
should have been validated to combat data, but it would be
extremely difficult to get the second-by-second combat data
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that would be needed for such a model. But it could be tested
toa well-documented commando operation at a more macro—
level, like the raid on St Mazaire, looking at the raid in 15
minute snapshots,

One interesting aspect of the validation is that by
using field exercises, he was able 1o do multiple iterations of
the “hattle™ to compare to the multiple iterations of the model.
Of course, as a field exercise is still only a model of a battle,
then you are basically still comparing a model to a model,
albeit with a model that is clearly closer to the real world of
combat,

WValidating a combat model to test data has all the
problems of validating a model to a training exercise, plus
some. At least in a training exercise some of Clausewitz’s
friction in warfare appears (although not all). In a test envi-
ronment, most of the friction in warfare will disappear, Un-
less the model is being used for some limited weapons com-
parison purposes, you are now validating a model against
data that is only peripherally connected to the real world of
combat.

Models designed from test data have even a greater
potential for error from real world casualty rates. This means
that for the model to be used for forecasting (and ves, Vir-
ginia, many models are used for forecasting), some type of
severe dampening effect has to be designed into the model.
I gather that many of the US Army models designed from

AMSAA data have embedded this dampening ¢ffect some-
where in their code or design. How this dampening effect
was derived, from what studies it came, and how it has been
quantitatively measured, remain a mystery to me. [ gather it
is based on “expert” judgement.

Since receiving Paul Berenson's letter, two other
validations methods have been brought te my attention. One
i5 validation to expert judgement. My first thought is that if
the experts could produce such great judgement, then why
not just ask the experts to start with, and dispense with the
models. It would certainly save a lot of money. But again, if
one were using the models for training, and the goal and the
use of the model was to create a realistic training environ-
ment, then an expert (meaning a combat veteran) would cer-
tainly be the person that could provide confirmation that it
“feels right.” Bevond that use, I am a little mystified as to
when you would ever want to use “expert” judgement for
validation, The other danger of expert validation is that the
experts are simply brought in to sprinkle holy water on the
effort without getting into the actual details of the model.
Validation by expert judgement doesn't sound much differ-
ent than “._.models are implicitly validated by widespread
use...”

The final and most intriguing validation methodol-
ogy is the rumor ['ve heard that the SOTACA model was

validated to the commercial wargame Desert Fox. @
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“Model Creep” and

Model Accreditation

by Christopher A. Lawrence

In 1994, when | was preparing my memo on vali-
dation, | had never been involved in an accreditation issue,
50 | had no understanding nor interest in the subject. This
has changed as a result of our using the TWDM for the Bosnia
study.

As part of our forecast of potential US casualties in
Bosnia, we modeled a deployment scenario and estimated
the casualties based upon this scenario. This effort was
headed by John Kettelle, Some of the scenarios that we were
considering were up to brigade-level attacks on US posi-
tions. For our combat resolution, we used the TNDM. The
THNDM had been used for battalion—level and company-level
combat before, but this was the first time [ had been invalved
in its use for such. After a discussion with Richard Ander-
son, | began to worry that we were using the model beyond
it designed parameters. This led me to look into the use of
the TNDM as a battalion—level model,

The TNDM was designed to model battalion- and
company-level combat, but it was never tested or validated
for such. In effect, it could do it, but we had no basis for
knowing if it could do it right. The model had been vali-
dated 1o divisional-level combat and its use at a much lower
level of combat had never been systematically tested (al-
though it was not entirely untested). Fundamentally, this is
the accreditation issue,

The danger here is “model creep,” which is some-
thing like mission creep. A group of smart people design a

model for a specific purpose, assemble data for that efTort,
test it, maybe even validate it, use it, and eventually get com-
fortable with it. They then start finding other subjects that
the model can address until the model starts being used for
something other than what it was originally designed for.
As this can occur over a period of time, and often long after
the original designers have moved onto greener pastures,
the model may be creeping out of its validated use without
the real awareness of the users, | can honestly state that this
was what we were starting to do with the TNDM. 1 know
that this has occurred elsewhere.

I believe the official definition of acereditation is
“an official determination by management that an M&S is
acceptable for a specific purpose.™ In the real world, espe-
cially in the commercial part of the real world, a significant
part of the manager’s job is to sell the organization’s next
Job. As you must sell to eat, and usually eating takes priority
over more mundane issues like the intellectual validity of
your work, then “model creep™ can become a major issue.

I particularly worry about it in the context of dis-
tributed interactive systems. The industry is starting to cobble
together complex simulations using unrelated component
parts 1o do new and better things. While these unrelated parts
may indeed all be validated (although this is not always the
case), the sum total of this effort, and the new purposes for

which it is used for, also need to validated. &
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The 76 Battalion-Level

Engagements
by Dave Bongard

The concept of “battalion-level engagement™ has
been employed relatively loosely here. As far as this list is
concerned, a battalion-level engagement involves a force of
no more than one reinforced battalion on one side, and a
roughly comparable force on the other (ranging from a mini-

mum of one company (+/-) 1o a maximum of one brigade/
regiment). Broadly speaking, this produces manpower to-
tals of 150 to 6,000,

The winning side or force is in italic boldface. An
engagement with no indicated winner is a draw.

World War 1
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Chowsgui Pass 117267421190 Pz Bn 465 o 77147 AD 188 24| 6B 00T
Mie Maggio 1212143 36 Inf Div {=) AR5 15PGD & 29 PzD 3788 18] 48 Z240°Q
Engebi ks 2718144 22 MarRgt {-) 5 1=t AmBde [-) 1276 THO0 24| 780 T
Eniwelok 219744 106 IRgt (++) 2605| 202 12t AmBde () 1350 4400 230 10T
Lausdell XRds 12717744 .G Mililler 3300 S50] 179 Inf (+) BO0 400, 575 O.75!T
ASSEN0E 12r26/44 CCBM AD 1800 A0 FusAbl 26 (+) 650 470 5 EEDT
VERTBWx 2IBM45 T EBWIST ID 50 1 coffd 1D 150 12 6 1.00T
VERSTGx 2I8/45 5T Gordons T40 1.5 cos/B4 1D 200 12] G 1.70(T
VER1BWx 2/8/45 1 Black Waic T40 2201.5 cos/B4 1D 220 18 12| 2.75|7
VERTHLx 2I8M45 1 HLF53 1D T40! 1411 F Co/B4 ID 150 15 12 5T0(T
VER4RWx 2I8145 4 R Welch Fu T40 21 F Co/B4 1D 150 10 12| 4.00(T
VERTOBxX 2I8/45 7T OxEBucks Ta0| 1|1 F Co/B4 1D 150 12 127 9.00(T
VER1GHx 2IB45 1 GHTS ID T40 211 F Co/B4 ID 150 12 B 1280T
VERGCK 2/BI45 8 Cameronian 7221 41|ZF Cos/B4 1D 154 12 6 1225T
VERZASH HE45 7 ARS Hindrs 740 425 F Cos/84 1D 370 26 12 5.30T
VERXHLx 2r8145 TOHLI T40 4U2.5F Cos/B4 1D kK| 75 120 92007
VERRDM= 2I8145 RdM/2d C 1D 740 ST F CoBd 1D 130 12 12 54007
YVERCHX &5 Cal Hindrs T40 BB|3F cos/B4 1D 400 58 12] 4.B00T

seg moles, el page
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Post-1945

Engagement

PrekKiok 1
FrekKlok 2
Buell 1l
ApBauBang 2
Bir Gifgata 1
Bir Gilgata 2
Lo Giang 1

Lo Giang 2
MNui Ba Den
Mi Hermon |
|Goose Green
M Hasrial -~
[Two Sisters
Mi Longdon

| Tumbledown
Wireless B
Salinas

Pearls AF

Lomba
Cualir Riner
Lipanda

TF Bayonet

Tu-Vu is described in some detail in Fall's Streer
Withowut Jay (pp. 51-53). The remaining Indochina/SE Asia
engagements listed here are drawn from a QIM-based analy-
sis of low—intensity operations (HERO Report 124, Feb,

| 988).

~BIZB6I ARCIDG TF

A ek er
TRy

elms GM.2

6/29/54

91063 VC 306 IBn

aie3 Sef 2R

4127166 Indo. Bn

BBIEE VC force

111166 2'502 1Bn
22867 VC Bn TF
IIOMETVC 2T2 IR ()
VBT NVA 273 IR
IMETVC 2726 R

G/8/6T Eg 4 ArmdD
G/8/87 elm Tal Div
212768 NVA co TF
21368 176 Amel ID
8718768 |VC force
1var73|ls Gol. Bde
5728182 | 2'Para Ryt
B/11/82 42 RMCdo
B/11/82 45 RMCdo
6/11/82 3'Para Rgt
6713782 Z'Scots Gds

~ BM3'82 Z'Para Rgt

1025783 US Rangers

- 1V25'83 USMCT BLT

A0ET 6T Mez Bn
113/88 RSA 20 Bde
2/14/88 4 SAl Rgt

12120189 5 Mcz Div TF

6 3000
B0 38 4 1500+
500/ 150 60 T 1250+
q000 1200 49 T 1o+
200 75 T 2 0.00 0+
1500 g00° a9 5 000G+
850 214 142 12 2500+
500 164 53 4 0.00 O+
1000 1600 41 3 000 O+
28007 400 7 3 0.00 O+
800 150 66 8 0o0oo+
3500° 20007 &0 2 1.500Q
3030 2350 2007 1 3000Q
350 1200 42 1 0000+
500 800 403 4 2500+
400 180 28 2 0.00Q+
2697 1583 1000 207 0.00Q
548 1324 200 151050 T
660 400 325 B 30T
m 400 53 4 3007
560 300 2000 8 2B0T
696 | 5th Mar Bn (+) 00| 100 11257 350]T
660 4Thinf R 650/ 60 & 35T
600 20 Cubans/GARM 754 20 12 4T
e Gren MiiGa a5 5 4E 180T
1198 HFAPLA 4T Bde | 2264 120 24 050T
Py HFAPLA 21 Bde 238 1500 I/ Z00T
1213 2 FAPLA 59 Bde 2263 3007 6 16.00]T
3820 70 Panama NG 23007 04 45 300 T

The engagements listed here comprise 23 from
World War 1, 23 from World Was 11, and 30 post=19435
battles, for a grand total of 76 engagements.

The coding for source and validation status, on the
extreme right of each engagement line, is as follows. A “Q"
(3 total) indicates an engagement which was part of the origi-
nal QJM database, while a “Q+" (14 wtal) mark engage-
ments which were analyzed as part of the QJM low—inten-
sity combat study in 1988, and have recently been re—run
with the TNDM. Finally, a “T" marks an ¢engagement ana-

lyzed solely with the TNDM (57 total), @
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The engagements listed below are “candidates™ for
THDM analysis for validation of the TNDM for battalion-
level actions,

This list (so far) provides 17 engagements from

The 112 Battalion-Level

Engagements

by Dave Bongard

[, and 69 post-1945. The “Nicaraguan” engagements from
the late 1920s involve 1-3 companies on each side, includ-

ing both Marines and Nicaraguan government forces for the

“good guys.”

World War 1, 7 interwar engagemenits, 20 from World war

Engagement

Hﬁannknng K
Sandfontein
Tanga 1
Longido
Tanga 2
Y¥asimi
Bare, K.
Trekkogpjes
Bayo, K
Lalaila Hll
Lokisale
Makinda
Harungombe
Mahiwa

Thie Rowma
Whamacumra

1919-1939

Emgagamant

Wﬂrfd War I era

Arfackers
. 4 Angla-Fr
ﬂ!ﬂﬂid Eam Schulzpn
82614 SWA Schuizpn
117374 Force B ()
11134 Krauf Schulzpn
111414 Farce B
1MEM5 SchTr elms
473115 GG Regl (+)
472615 SWA Schuizpn
1174115 UK bde ()
212316 5A Bde
475118 5A Mid Bde
B72418 UK bda ()
THENAT KAR & GCR
1971717 Bewes' col.
1172517 Schutztpn
THHE Schutztpn

A MTach o

o
1100
BEXG|

2000]

14B|Kam Schufzpn
A1 UKISA Foroe
E65|Kam Schuizpn
452|SchTr elms
TO|Feldkompanie 28
46| Kraut gruppe
120|8x Feldkompania
2700|5x Feldkompanie
20| Portugese Askarni
4E|Bngol-Fortugese

Chalf Sir

500
GBS0
&30
1270
1680
a0
2000
1500
1000

TE00]

Ll Cas

104
42

40|

53
150

Il

106
T

G20
G650

Tirme

5
44

FErosmt

16 b

1.2 [1 K1}
22 Tz
& ol —a
1.2 il
as  TE
45 04
] I |
o—— ™
a0

Fronl

Adwvance

Advance

Cilali 1 {2127 Sanding Torces é

Cruilali 2 12121727 Sanding Torcas 200 A Richal Ciol &0 107 40 0325 (1]
Hua Segovia 227128 Sandino Gp 20 5 USMC pairol 50 1% 1.5 025 (i ]
Pingarmon 2127137 AL brxV InfBn S50 Hat 4 Bde 2000 400 200 i ]
Jarama 314137 Hainlsi Bde BO0 1Oy AL & Bl bn 350 22 4 15D 1]
Qunis Ebro BI24137 ¥V Int1 Bde 2200 1| Nainizf Bde 2000 B0 407 BOOT IO
World War Il

nogagerm e Dafe Anacker el Cas ] Fromf Advance
Chuinaan 1 1723142 3d/11 Const 450 0] 1Z 8 1.00 0,34
Cuinawan 2 1124742 3dM Const. 430 20|bulk 2720 1R 11 12 10 0.85 0.02
Lrgskwyn 1 1125142 Bndget USH bn £ 30]elm 2120 1R 300 g 0ED i Ki ]
Lmgskwyn 2 1127142 Bridget ba {+) E00/| 40} elm 212017 BB i5 8 050 oot
Lrgskwyn 3 1282 25T PS [#) BOO| Eojelm 2/201R 73 B 18] 050 0.65
Quinauan 3 112812135 PS [+) BE0| 2E|bulk 220 TR TR B 0] 085 0.04
Lmgskwyn 4 1129042 28T P5 (+) L1l 30jelm 2120 1R T8 180 T 0.ED 0.40|
Cuinauan 4 11281421345 PS5 [+) 725 G0jbulk 2530 1R SER 15 10| .85 0.02
Quinauan 5 1130042 345 PS5 [+) a75 220|bulk 2720 1R %] 140 60| 0.85 .05
Quinauan § AAF AR PS [+) 455 Tojbulk 2720 IR 413 &0 28| 0,85 0.0z
Guinauan 7 JAME IS PE(+) 455 S0jbulk 2720 IR 383 200 g G.80 030
Comegidor 552 61 1R (++) ao0 120]4th Mar {-) 1115 200 105 040 1.78
Arzew 1178431 Rngr Bn S50 14|Vichy forces 520 A0 12 ZEG G40
Fie du Hoe &/8/4d 2 & 5 RngrEBns 400 260)elms 353 VGO 400 300 T2 4.00 5.00
Hosingan 1216144 elms 26 VGED 3000 B5|K{+V110th Inf 303 17 52 1.20 2.00
Chenanux 1217144 elms 3d PzD 40007 GOYHGQM 16th Inf (+) Too 250 15 240 300
Wikiz 12M18/44 5 FID {:| FzLD [] Tabh 186 |elms 28 D 1505 2B 105 &_00 400
Howilla 1219/44 elms 2d PzD 8000 S00|TmCICCBI0 AD (+] 1120 1] a0 ao00 2.00
Farkiers XRds 1323144 elma 2d 85-Pz0 aa0n] 30|elms 589 FABR 120 BE 2 120 150
February 1997 19



I i'?-f 5 —Pre:sem

forad enn g
LB o WOy
Deskati
Agrafainl,
Wi Varmion
Flarina 1
Grevena
Kfar Etzicn
Degania
Lairun 1
Ladrun 2
Del. Hegba
Irag-al-Mnsh
Beersheba
TF Smith
Alfonso Ridge
Saga
Chongju Pass
Chipyang-ni
‘Chichang-ni
Hill 800
MDollar Hill
My Cal
Kuseima
Thamad
Hakhl
Mitla Pass
Abu Bweigila
Port Fuad
Gamil Alrfield
Agounnenda
Hassi Rhambou
Jebel Akhdar
Hdjilli Airport
Boende
Bunia Airfiald
Maonghbawaalu
Migfmba
Bukaw
Bay of Pigs
Rofunda
San Blas
Sidi Ahmd AR
Bizerta
ApBacl

Tebedy PalS

Gumbang
Rajang R,

Long Jawail
Long Jawail 2
Kalabakan
nr LangPaSha
Track B/6A
Kluah

Batu Linfang
base 1/6GR
Slass ambs
Dragon Rdge 1
Dragon Rdge 2
Pasiagnan
Dua My

FSB BlmAd 1
FSB Blmd 2
Bhaduria
Kohwezi

Kelal Shaba
Ll 1

Honduras Border

[RFTT: Aftackar
bl
S/24/48 EAN force
AT GNATF
SIZEM7T EAN fofce
S/20/4T7 EAN bn TF
TIZEHAT EAN TF
S5M1748 elms Arab Leg [+)
EI20/48 | Syr 15t Bde [

3 Indo

525148157 7 Bde

5/30/48 Is1 7 Bde
THZI48 Egypt Ammy trps
10016748 Negev, B baes
10021748 IDF 8 Bde (-+)
7150 NKPA 4th 1D

EMSSO AW

B350 wh NKPA co

1V2850 DUES ThEn, 3 RAR

ZHASTPLA Inf Regl
412351 PLA Inf
EMTISTPLA Inf

BASTPLA TR

754 VM 9 IRgt ()
10730756 lsr Brdd 1B
TOVIVEE 57 elms 202 PB
1073056 It elms 202 PE
10V31/56 Egypl 2d 1B (5

CAITEE B THh AR -

115156 2d RCP

11/5/56"3d Para Rgl

23T 2d R .
112157 3, 4/3d RCP
11728/58 Sqn,_ 22d SAS

THABN 2d Ca6 Cdobn |

THTI80 2d Co (+)/& Cdo
TATIED 1st/4 Cdo Bn

TATEDCHstM Cdo Bn |

11/8/60 Bakuba Irr
111560 Magedan TF
41TI61 Bng 2508
4I18ET Cuban TF
4118/61 Cuban force
THEET Zd RFMar
TIZ1167 3d RFBAar [+)
12BN ARVHN 71D ()
T42EY ndo Flat.
4723163 BT section
BBEY THI Plat (=)
#28/83 Indo. Coy
TWZEI 1T P12 GuR
THIOEY Benny, Wyng arp |
172364 2 sqd, 1/RLcst
HTiEd elm A, 210 GR

UIHEA A IO CuRE

G154 ap pn, 212 GR
672164 BT company
218411 pn, 1/GuRA
112364 Belg Fara Cdo [+
1112384 Vandewalle Col |
TA726%6d Para Cdo Rgl )
172065 C, 177 GurRd
720088 Bth AR (1+)
OEEEVC B
SI2B088 VT Inf bn {+)
12071 KumaonBrf20MED
SHeTa 2dREP )
SI20078 412 REP (+)
5/24/78 elms. 2d REF
JZ6T88 elms Hond Armmy |

h

TOIGNA co (]

1100 G0|EAN force
TOO 20)}GNA Gamson
B20 45 GMA inf bn
1200 Z00)GHA fba (+]
1500 300 {Haganah Gamson
TOO 50 |Degania Ganison
1200 A00 jelmse Arab Legion
18007 250 elms Arab Legion
2000 200 |Negba Gamson
10 85 [Egypl Army tps
22007 50Egypt Infbn
2400 120|TF Smith (+)i241h 1D
T80 &djui NEPA
120 45|48764 FARR
SO0 J0|NKPA macz TF
0 5002123 Inf(+)
1200 40092 AFAR [+)
4000 |31381h Inf
W TE|RISth Wt
12001 110|5/Gpt B, 2
a0q 2E|Egypt GER 1B ()
&00 102 eos, DesFF
400 O|Egypt 2 MizBdrEn
1848 Tii|lar 202 PE (=)
50 10jelm Egypt & 18
a1 ZTlelms Egypl 2d 1D
780 40|Egypt NG bn
TVaET T AT|FLN Azedine
J067 Z0JFLN Militia
200 J|ORM coy
[ I QAMNC forces
225 JIANC Forces
150 JJANC forces
30 4|ANC roadblocks
100 g |irish Palred
112 OjANC force
1453 vI03|Cuban Ay
2100 500 )Cdva's TF
1200 HO01 (Para) Bn
TR0 Z[Tun Ay Tps
1715 113 Tun Army
000 00 NC elms
30 G}5ar. Police
15 5|Pel+ClA0 Cdo
s B fpatred 2'8 GuR
12 Spelal 172 GuR
135 Ojsquad GuriPo
ag 0 findo Pl
T S|RMRA & Police
2 QBT camp
T8 2[pl. THI regs
T4l T I @ pl THIcamp
L] 1[BT platoon
100 T pltns, 108 GH
as Ofind Reg A pn
GO0 T [Simba rebals
TO0 12|Simba rebels
400 T |5imba rebals
130 Elind Army o ()
B25 1 forces
IOl T0[3d RAR [+)
10007 120]3d RAR [+}
L2 300 [Pak Gar. TF
T 408 T3|CHLF rebels
] Ly 3 F garmison
405 3 LF graup
T sima Necarg Afmiy

e
ey SEr

1l

135]
4751

400
a0

EL)

440

3001

Ta0
700
140

500

T20
540

200

130
400
B0
EOD
750

150]

842

50|

250
200
1000

- a0

1000

ThO
3007

100

1807
1

100

a0

40
12

200
35001

aro
180

500

3000

GO0
=

20

30
g

14

A5
40

BO

&0
T
ki
EOO

100

BO0

00

1000

400
100
1100

Dol Cas
¥

47

g

Sd
12
e
400
20]
a7
Ll
200
34
1200
185
0y
(]
-
110
i5
251

13
104]
25]
L H]
188
40
a8
100°
108"
15
25
- 10"
1

¥

?...

12
300
BOOT
70
100|
40

=
g

N omdoaus

-
LR

Time
K
13|

=T

]
4.5
[:X-3
i |
g

o

-1
10}
5BT

5,25

7
2.5]
1
3
a0
id

e

7.25
5
2

.

0.42
24
4.5
12

0.75
025

275
0.25

-
075

2.1
1.5
20

[34A7

75|
an
17

12

18
B
-

24

Erond

1.20

300
1,507

2.00
3.00

1o0oa

240

350
T.50°

1.60

]
M

nn

6.00
220
.40

a.50

1.50
1.10

1507

3.50
500
225
200
2.50

1.78

3.00

150
1,501

1.20

L1

[ .
250
1.00

10,00

Ao
oo

1.00

LR
o0

G.20
1.00

020

.30
100

050

Q.20

% [ R

2.00

500

Wairce
1.20
oo
0.00
.60
0.00]
4,00
0.00|
000
050
0.00/

05
250
2.50|
00|
0.00
0.7
0.4
0,00
0, 00|
.00
0,00
2.00|

&.00

4,00/
5.00
G600
2.00

020
1.00
EREA:
.o
1.78
N
4.50
0.0

1.2



Motes o charts on previous pages:

* Strength and casualty data for Simba rebel forces
for the three “Dragon™ engagements in November 1964 will
be forthcoming from Leavenworth Paper #14: Dragon Op-
erafions; Hostage Rescue in the Congo, 1964-1965.

* Casualty figures for the Honduras Border engage-
ment { 1986) will require further research. &
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Looking at Casualties using (R
the BLODB

by Christopher A. Lawrence

In anicipation ofthe batalion-level valdation, | Percen: Barabon Lovses
ok Dve Bonards st of e, wich st Detender, by Pevind
cass it the strength an lossesfo cach e, and creted 100

e T Lt O D e (1008 T =
data o sec F it was showing any 0,

eprssinkelng ooty bty ol
tion of 74 engagements, ncluding 23 WWI, 22 WWIl and
29 post-WWIl engagements. As this was a preliminary look
atthedata i some cases we| the data for

althesc engagements, but al the graphs are aseambled from

over 140 data points. by
Percent Bataon Losses by Perion o
" World War  rate do ook ke higher Mostofthebates
o from World War | are larger unit actons. and larger units
g > tendio suffr lower percent osss in combat than smallunits
g . T e o s Vo Vo e
The next three graphs show of losses
- . | based upon it strength, Muldrﬁmmnmdhuv which
o oa e . s shown up i all of Trevor Dupuy'’s work. A discussed
o ; inthe previousssu,the TNDM has ables i the mocel st
O e e e sccount fo casualte vrsusunit sze (e te il n i
it sue 3 “Exactly How the Unit Size Modifes Are Caleu-
feat ek
Pescent Batlon Losses
‘Niacke, by Priod Percens Baalon Losss
- ke by St
. WS T8, « .
: R T QT

The s grph shows e et s r o
140 resuls, bothatacker and defe
e i e i 2 o B e

loss rates from the World War I and moden periods. The
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Percent Batalon Losses
Attacker, by Srengin (2]

Percent Bataion Losses
Bender by Swength”
0,
“
e
ﬂ o0 2000 30 o
Octener e,

‘The data used in the above graphs shows the fo-

5. Ratio of Attacker/Defender Strength versus Loss
Ratio (Defender/Atiacker)
6. Ratio of Atacker/Defender Strength versus Loss

ker Loss, e 2 data points

These ights graphs were an atempt 10 see ifthere

ool in four way:the o of st o daindc
s, the o ofthepren defender losses,
and the inverss of those two ratos w«.a« S i
Basically what we got was nose. This did
e when Toeor Dapy dd o o comproms o
division level (see Understanding War), he also got
T dos ket e guestions st g fravowed
ol b

oo bl Joe dat cldes some iy
u(n,mmmasmwwmum

of engagements tht had good data):

a5
18929)
™

ey saan
182

21 e mmm
i 2800

s s

-t
ool we had a lower number
rusot This simply ves gy e by oo o e 0 o
daia bas on fore size.
Number of

Conditions Engogements
Both sidesles than 2000 50
Both sidesles than 1600 al
Both sides les than 1000 2
Bk o e 20 1

oot n 20t g Tve bt
e 1 repeint th hre, Thers s some bt o & e
in the following graphs:

1. Ratio of Attacker/Defender Srength versus Percent
et
and defender <
5 R of Mo S i s
Ratio (Attcker/Defender) (32 cases, attacker and de-
fender <1,000, no WWI cases).

) Atacker/Defender Srengih versus Loss
Ratio (Defender/Atiacker) (32 cases, attacker and de-
fender <1,000, no WWI cases)
4. Ratio o Attacker/Defender Strength versus Percent
Defender Losses/Percent Attaker Losses (32 cass,at-

1,000, no WWI cases)

1. Ratio of Attacker/Defender Strength versus Loss
Defender

e o e 118

Ratio (Attacker Defender,less 3 data

3. Rt of AtackerDetendr Suengh vesus Prcnt

Loss

4. Ratio of Atacker/Defender Strength versus Percent
Loss, less 3 data points

5. Ratio of Attacker/Defender Strength versus Los

Ratio (Defender/Atiacke) (13 cases, 2 WWIT and 11

Post-WWIL itacker and defender <800).

& Rakoof AnackerDefnder Stngh ves et
ot Attacker Losses (13 cases,

e 11 pon W, ke s <y
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araph tended 0 show an “upward” lncar

ar
ek Der R s s Lo Rt (Do
ok, gt of e preiosgph, s sk pieg
a“downvard”
e Akt Rt ad e e Detoner
Losses/Percent Attacker o i graphs.
ey g ot s

showed a slight “dowmward” correlation between Attacker/
Defender Ratio and Loss Ratio (Defender/Attacker). The
sixth chart showed a mor notceable “downvard” correla-
tion betwoen Atacker/Defender Ratio and Percent

‘sraphs that 1 produced showed no discemable patter tha |
‘could detect ith my exe (2 very precise measuring 0ol in-
decd),

Ratiq of Attacker /Defender
“Sirength vs Losses

W By

[

Rago of Aackiy D
Shengh v loses (3

Ratio of Atacker/Delender
Sttengh vs % Loss

Ratio of Atacker/Defeinder
Siengih vs % Loss (2]

——

e there is @ hin of pattem in the lowest level
of the data, and a a statistially insignficant evel, this most
likly i noise. This cou frker vt ot
0o e o st ton s, T
is ot on our corporate agenda at
e o s e e v
e-Laschomi” o el bl comr.
 effects show up in combat t s probably at
eyl i i oy w
e coud vt e Gunight e OK Corl, bt he s
is o visible at any leve of combat that we have been able
tolook at.
hen the battalon-level data base is completed
with all 188 cngagemnents (iving us 376 data poats), | would
Hike 10 g0 back and reest this work.| would also like 10 doa
proper statitical nalysis and ook for mathematical corte-
Iations.Iftime permits, we may also add these
tothe LWDB.

B “The International TNDM Newsleter



R of Atacke Delender Ratio of Atackes/Defender
“Srengih s /A Losse Strengih vs % D/A Losses

Y S
Ratio of Attacker Defender Ratio of Anacker Desender
Siengih v D/A Losses 2] Strengih vs % DYA Losses (2)
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Looking at Casualties Based
Upon Nationality Using the BLODB

by Christopher A. Lawrence

1 am afraid this artice will open up

e of basd s i el o e iy

be expectad to show up in the percent ofloses taken by the

attacker. Unfortunatly. the data is confused somewhat by
fact tha the atacking forcs taking 56 204 e

were often at a notable firepower infeion

b cpposat. T s craly i of e th/vr/vm

le bogin get 5. espectally in our very poli
o soming s patinaly comae Aces s,
Unfortunately, the ied 1 had to key on in the Batalon-
level Operations Data Base (BLODB) was calld national-
i 1 ot bave o "pe of ol e
Thrtor, s choe of ayingsthing o puhin -

cases, the units could have broken contact much
s o ey 84 i e s, Iy of
wualies did not reslt in a in-

bosdrienidoiioncd
“The next chart shows the percent losses ofthe defender
by natonality. Notice that there s still a difference n the

Sy For e o 1 one oy GG,

sccond group, but the pattern is no as distinct. Obviously

Rty
AL et ‘"‘*‘h» :

first chart shows the percent loss of the at-

tacker versus naionality. Note that thee s a disincly if-

the Indoncsians, Japanese,

Aray) VC (it Cong and Vit
o fom s shown by G, US

e s e b ke

forihe UK, 08 and o

forces (unfortunately based v

appears that this threshold or losses is much higher. It cer-

T
usual was occurring.

tuly un-

bt s i sl o an efending e e v
0d dstroyed, s of . Bt o te fow
points provided here, t appears tha there are a few nations
ot S oo i i e
usually cncountered. This appears to be the case with the
VA, VC, Viet Minh and Japancse. This may be entircly

would donc before any conclusions could be
reached.
Defenders Percen Losses
Vs Nationaty

termined by the atiacker. The battle ends when the atacker

atacker. As
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fact that the low CEV may be providing an implicit ¢riti-
cism of the ability of the nation’s armed forces to conduct a
battle.

In the TNDM, the CEV is accounted for in three
different areas of the model. First and most important, it is
used as a divisor of the less capable side’s OLIs.

Second, it is used to increase the opposing side’s
casualties by the multiplier of the side with the larger CEV.
This is limited to a multiplier effect of 1.5. The same CEV
formulation is used for tank and artillery losses, but the mul-
tiplier effect is limited to 2.0. Infantry Weapons, AT Weap-
ons, and General Vehicles use the same formulae, times a
scaling factor, as the personnel casvalty rate; while APCs
are calculated with the tank loss formula, and AA weapons
are calculated with the artillery formula.

Third, it is adjusted in the “sct—piece” factor, which
effectively temporarily increases the CEV of the lower CEV
force making a planned attack.

The use of the CEVs to increase opposing losses
by 1.5 may sufficiently cover the higher losses displayed by
the Japanese, NVA, VC and Viet Minh, but | suspect this
will not entirely cover their losses. | have reason to believe
that the TNDM will have a problem with the Japanese. If
that is the case, then we will seriously need to consider
whether there is some other factor that we should be consid-
ering (like Dave Bongard's postulated fanaticism).

If indeed, there is a “fanaticism effect™ that needs
to be displayed in combat modeling, this could be incorpo-
rated into a hypothesis for breakpoints. As you may have
gathered from reading Trevor N. Dupuy's Understanding
Defeai, there are multiple causes for breakpoints, and any
model of breakpoints is going to have to address these mul-
tiple aspects, probably as some form of a decision tree. One
of these might be two different sets of postulated breakpoints
related to heavy casualties, depending on whether the army
fights in a “fanatic” style or not. &
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Looking at Winners and Losers @

Using the BLODB

by Christopher A. Lawrence

The last element of the data that we looked at be-
fore the actually conducting the battalion—level validation
was the nature of the battle when compared to who won and
who lost,

There is one field for identifving the winner and
loser in the data base, If the attacker wins, this field is as-
signed a value of 1; if the defender wins the field is assigned
a value of ~1. The one drawn battle in the data base is as-
signed a value of zero. All the attached charts have been
drawn based upon these numerical values, with the defender
wins (value of “-17) listed first across the x-axis, the draw
listed next (value of *07), and the attacker listed last (value
of “1"), These were laid out in a bar chart format, as that was
what was convenient to do with the sofiware I am using.
There are probably better ways to display this data.

First I looked at whether the battles were longer
depending whether the attacker or the defender won. It would
appear that on the average, battles where the attacker won
are longer. This might be something that needs to be ad-
dressed in a battle termination methodology. 1 suspect that
any good battle termination methodology will automatically
produce this effect as a by—=product. This will not affect the
validation as we declare the length of the battle in hours when
preparing a TNDM run.
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The next two charts show what the attackers or the
defenders losses were depending on who won. The very clear
pattern here is that the winner of a battle usually suffers re-
duced casualties. This is a pattern that Trevor Dupuy identi-
fied and designed into the TNDM.
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This pattern is even clearer if one looks at the per-
cent losses. This is done in the next two graphs.
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The next two charts simply look at the loss ratios of
the attacker to the defender, both in straight numbers and in
a percent of unit. This just further clarified the pattern. Failed
attacks and failed defenses are costly., Exchange ratios on
failed attacks heavily favor the defender. Exchange ratios
on successful attacks often still result in the attacker taking
higher casualties than the defender.

Attacker/Defender Loss Ratio

- by A or D Winners

20
18
16
14
12-
10

L= N R O - - -

i

T ......m.uumul]ll]l““““l”ll
Mttmcker

Draw
Wins

e

Attacker/Defender Percent Loss Ratio
by A or D Winners

‘.mquIH

e B S uiuluull.ll.lllll'lluul.il
Defender Abtacker
Wins Wins

The last chart looks at the force ratio of attacker vs
defender compared to who won. While overwhelming force
ratios win, and a higher force ratio helps to win, in many
cases the winning attacker has less than a 1-to-1 ratio. This
is not unusual and is mostly related to human factors.
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There is nothing in the charts from this article or
the previous three articles in this issue that has not been pretty
much covered by Trevor N, Dupuy in Understanding War
using the Land Warfare Database. But it is interesting and
instructive to be seeing the same effects in a battalion-level
data base. So far, it would appear that except for the higher
casualty percents due to the smaller unit sizes, there is a simi-
larity in resulis from battalion-level battles that parallel the

resulis seen in division—level battles. &
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TDI Profile:
Richard Anderson

Richard C. Anderson, Jr. received a B.A. in History
from George Mason University in 1977. Mr. Anderson
concentrated on 19th and 20th Century European and
American military history. His plans to continue study with
the objective of an advanced degree were curtailed due to a
combination of academic emnul and financial self-inlerest
(also known as boredom and greed). Mr. Anderson then
spent the following ten years working in the Washington
area retail sales industry before seeking to return to a career
in a history-related field.

Mr. Anderson began working for Data Memory
Systems, Inc. in October 1987, DMSi was Colonel Trevor M.
Dupuy’s previous historically—oriented research  and
consulting organization. While he was with DMSi, Mr.
Anderson worked on several major projects, including the
Breakpoints study and the Ardennes Combat Simulation
Database. Mr. Anderson also worked with the predecessor
to Colonel Dupuy’'s TNDM, the QJM, in studies and
analyses for various U5, Government agencies.

Mr. Anderson left DMSi in February 1991 to work
with Colonel Dupuy at his new company, TMNDA and its
non—profit successor, the Dupuy Institute. In the intervening
six vears he has participated as a contributor to Colonel
Dupuy’s book Funire Wars, as an editor and a contributor to
the Fourth Edition of the Harper Encyelopedia of Military
History, and as a co-author, with Colonel Dupuy and David
Bongard, of Hitler s Last Gamble—a history of the Battle of

the Bulge, based upon primary
source material. Mr. Anderson’s
most recent work has been in the
development of the Kursk Dara-
base, a detailed study of the
World War II baitle considered
to be the largest fank battle of
history. He has also  been
involved with studies of casual-
ties in operations other than war,
landmine effectiveness, and sup-
pression.

Mr. Anderson has also been co—author, with Curt
Johnson, of Artiffery Hell, an account of the role of artillery
in the American Civil War Battle of Antietam. This stems
from an ongoing interest in this period of American History.
MNote that the illustration accompanying this profile is of
Civil War Lieutenant General Richard H, Anderson, C.5.A.
—no relation o Mr. Anderson, whose Pennsylvanian
ancestors included the President of the Borough Council of
Gettysburg and a colonel who was killed in action at
Spotsylvania, Mr. Anderson insists that he “has no damned
rebels™ in his family background. In addition to his historical
studies and writing, Mr. Anderson enjoys painting military
miniature figures, miniature wargames, and attempts (o raise
three sons (ages fourteen, twelve, and six) without having to
resort (o the use of whips or chains. &
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How to Run the TNDM from
Windows 3.1 and Windows 95

by José Perez

Setting up the TNDM software to run within
Microsoft (MS) Windows 3.1 is a straightforward process,
but it does require some understanding of Windows and DOS,
Luckily, most of the changes can be made from within Win-
dows.

First, the TNDM software must already be installed.
For the purposes of this article, 1 will assume that it has been
installed in CATNDM. Mext, you need to examine the
CACONFIG.SYS file. In CACONFIG.SYS is a line that reads
something like FILES=20. For the TNDM software to run
properly, it must be set to at least 25, 1f your PC was config-
ured properly it was probably set at a higher value (60 or
moare ),

To determine the current setting, go into the Win-
dows Program Manager. Select Main. [T you cannot see Main,
click on Window in the menu bar and find Main. Click on it
Once Main is open, look for an icon called SysEdit.

Crealing an leon for SysEdit

IT the SysEdit icon is not present, it can be added.
Click on File in the menu bar and select Mew. You will then
se¢ a window labeled New Program Object. Select Program
[tem. Click on the Ok button. In the Program ltem Proper-
ties windows, enter SysEdit for “Description™ and SYSEDIT
for “Command Line.” Click on the Ok button. You should
now see an icon labeled SysEdit. Click on it

Onece SysEdit is running, it will display the con-
tents of several files: WINLINIL SYSTEM.INI, CONFIG.SYS
and AUTOEXEC.BAT. Click on the one labeled
CONFIG.SYS. Look for the line that begins FILES= and
verify that it is set to a value of at least 25. If it is not, set it to
a value between 25 and 60. If any changes were made, click
on File in SysEdit’s menu bar and then select Exit. You will
be asked it the changes should be saved. Click on Yes.

Creafing a Batch File for TMDM
After vou have exited from SysEdit, click on the
MSDOS 1con. A small window with a DOS prompt will ap-

pear. At the DOS prompt, enter the command

EDIT TNDM.BAT

This will start the DOS Edit command. Once the edit screen
appears, enter the lines

@ECHO OFF
CATNDMITNDM.EXE

and then press the Alt key (it should be in the lower right-
hand comer of the keyboard). Press F to activate the File
menu and then press X to select Exit. You will then be asked
if the changes you made are to be saved. Select Yes. When
the DOS prompt reappears, enter the command

EXIT

Once you are back in Windows, select a group to add the
TNDM icon to. Once the group is open, click on File in the
menu bar and then select New. You will then see a window
labeled New Program Object. Select Program ltem. Click
on the Ok button. In the Program ltem Propertics windows,
enter TNDM for “Description™ and TNDM.BAT for “Com-
mand Line™. Click on the Ok button. You should now see an
icon labeled TNDM. Click on it. It should start the TNDM.

Once the TNDM has started, you can adjust its ap-
pearance within Windows. I it runs within a window that
takes up only a portion of the screen, you can increase the
size of the screen that is allocated to TNDM. To do this, find
the small box with a dash in it in the upper left-hand corner
of the TNDM window, Click on it. A menu will appear. Se-
lect Settings. In the Settings for TNDM, change the Display
Option from Window to Full Screen.

Sefting up THDM in Microsoft Windows 95

Setting up the TNDM software for Microsoft Win-
dows 93 is more involved process.

First, version 1.86 of the TNDM software must be
installed. Earlier versions of TNDM are incompatible with
Windows 95. For the purposes of this article, 1 will assume
that it has been installed in CATNDM.

Adding TNDM to the Windows 95 menu:

1. Click on the Start button.
2. Select Settings and then select Taskbar.
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3. Click on the tab marked “Start Menu Programs.”

4. Click on the Add button.

5. Enter CATNDMVTNDM.EXE and click on the Next but-
Lo,

6. To put it into a folder, select Programs and click on the
Mext button,

7. Enter THNDM as the shortcut name,

8. Select an icon and then click on Finish.

Meodifying THDM's Windows 95 Properties

In order for TNDM to run properly in Windows 95, its prop-
erties must be changed from the default. To do this:

1. Click on the Start button.

2. Select Settings and then seleet “Start Menu Programs.”
3. Click on the Advanced button.

4. In the window marked “All Folders”, click on the + to the
left of Programs.

5. Select Programs,

6. On the right-hand side of the screen in “Contents of Pro-
grams”, find TNDM and select it.

7. In the menu bar, click on File and select Properties.

8. Select the tab marked “Memory™.

9. Set Total to 480 and turn off Protected.

10. Click on the OK button o save the changes and elick on
any other OK buttons until vou have exited from “Start Menu
Programs.” @
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