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ABSTRACT

Thispaper is the fourth in a seriesof reportson therbreakthroughresearch inhistoricalvalidation
of attritionin conflict. Significantdefense policydecisions, includingweapons acquisitionand
armsreduction,are based inparton modelsof conflict. Mostof these modelsaredrivenbytheir
attritionalgorithms,usually forms of the Lanchester square and linear laws. None of these
algorithmshave been validated.

Theresultsof thispaper confirmthe resultsof earlierpapers, usinga largedatabaseof historical
results. The homogeneous linear,logarithmicLanchestrianattritionmodel is validated to the
extentpossiblewith currentinitialand final force size data and is consistentwith the Iwo Jima
data. A particulardifferentiallinear-logarithmicmodel is describedthat fits the data very weil.
A version of Helmbold's victory predictingparameter is also confirmed, with an associated
probability function.

The implications of these findings are potentially far-reaching. Two-sided daily attrition data on
a large number of battles isneeded to absolutely confirm these results. Such a confirmation will
require that numerous computer conflict modelscontaining square and linear law based attrition
algorithms be reexamined, lt is conceivable that complex mixed, heterogeneous, square plus
linear law algorithms may produce the same results as a homogenous mixed linear-logarithmic
law algorithm; however, such an occurrence is by no means assured. Even without such
absolute confirmation, the results of this research allow the analysis of combat data for the
effectsof training, weather, leadership, and other human factors, unencumbered by the force size
effects.

The firstreportin the serieswas HistoricalSupportfor a Mixed Law LanchestrianAttritionModel:
Helmbold'sRatLo,K/DSRD-113, D. S. Hartley III and K. L. Kruse. The second report was Th...e
ConstraintModel of Attrition,K/DSRD-114, D. S. Hartley II1. The third report was Historicei
Validationof an AttritionModel, K/DSRD-115,D. S. Hartley III.
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1. INTRODUCTION

Thispaper is the fourthina seriesof reportson researchintothe attritionmechanismof warfare.
On the personallevel,the attrition mechanismsare clear: one is killedor wounded by a bullet,
shell fragment,or vehicle when in the wrong place at the wrong time; or one is captured by
locallysuperiorforces. On the battle or campaign level, the forces in action are deterministic,
but appear essentiallyrandom in selection of the individuals affected. Further, the proper
methodology for computing the number of casualties to be expected in a given battle is
unknown. The attritionmechanismsoughthere is analogousto the Gas Lawsthat describethe
effects of temperatureand pressure on volumesof gases. The individualgas molecules are
allowed random motion, yet the statisticalstatements concerning the gas as a whole are
extremelyaccurate.

To place the searchfora valid attritionmechanismin perspective,the historicalsituationandthe
reasons for desiringsuch a mechanism must be understood. Throughout recorded history,
militaryphilosophers,historians,andgeneralshave proposedvariousprinciplesofwar. Notable
amongthese are SunTsu, Von Clausewitz,Machiavelli,Mao Tee Tung, and Napoleon. These
principlesare statedas preceptswithvictoryas the goal. Generallyspeaking,killingmanyof the
enemy and avoidingfriendly losses is not a stated precept; however, having more and better
troops thanthe enemyis usuallyrega,;3edas a positivefactor. Byimplication,fora war of more
than one battle, killingmanyof the enemy andavoidingfriendlylossescan contributeto victory
by producing increasinglyfavorable circumstancesin succeeding battles, lt is important to
recognizethatthesepreceptsand theirimplicationsare qualitativeand not quantitativeinnature.

One of the importantconceptsfor increasingthe likelihoodof victorythat has been developed,
startingat leastwithNapoleon, is that of war gaming. War gamingis used here in the senseof
identifyingalternativestrategiesand tactics for both oneselfand the enemy and analyzingthe
probableoutcomeswiththe goal of determiningthe bestchoices. Two principalbenefitsof war
gaming are the avoidance of bad choices at the outset and having prepared oneself with
thought-outcoursesof action for the inevitablesurprisesthat occur in battle.

With the advent of computers, refined simulationsof warlare are possible; however, the
production of probable outcomes rests on unvalidatedmodels of combat activities. These
modelsare mathematicalalgorithmsthat operateon state-spacevariables,suchas force levels
and supply levels,and inputdata such as weapons'effectivenessdata and consumptionrates,
to produce either a class result, such as '_victory"or "loss," or a numeric result,such as 10.2
kilometers advance. Many of these simulationsuse the attrition algorithmas the driver for
algorithmsto determineadvance rates and victory.

Computer simulationsof warfare are Usedin many differentways, includingtraining,weapons
systemsprocurementchoices, strategicpositioningof forces, sizing and force mix of national
forces, and disarmamentdecisions. Fortunately, the general impact of simulationresults is
advisoryin nature,ratherthan conclusive. Thismeansthat grosserrorsin resultsare identified
and modified;however,the impact of more subtleerrorscan not be determined. Becauseof the
pervasive influenceof attritionalgorithms,theirvalidationis important.

A validated attritionalgorithm does not exist. A luciddescriptionof the problem of validating
attritionalgorithmsin computer models is givenby Helmbold[22].) A cursoryreadingof history
reveals thousands of wars and battles and historianswarn us repeatedly that we should
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understandthe past in orderto avoidits mistakesin the future. Surelythe data to understand
attritionexistl

Several problemswith historicaldata appear on closer examination. First, history is usually
written by the victors. Second, many of the data are qualitative and difficult to analyze
quantitatively.Third,differenthistoriansrecordthe resultsdifferently.Fourth,the numbersmust
be the propernumbers(e.g.,in recordingthe numberofparticipantsina battle,shouldthe cooks
be included,or the reservethat was never committed?). Fifth,to validatedifferentialmodels of
attrition,intermediateforceandcasualtylevelsforbothsides,not juststartingand endingforces,
are required. This level of detail, if it exists, is not readily availab;e. Sixth, complexattrition
algorithmsevaluatethe effectsof differentweapon systemson each side againstthe weapon
systemsand suppliesof the otherside. This requiresan order of magnitudeincreasein detail.
Seventh, itappearsintuitivelyobviousthatotherfactors besidesnumbersinfluenceattrition(e.g.,
training levels, leadership,weather, terrain, and random factors). The random factors alone
require replicationsof eachset of factor levelsover manybattles. Undoubtedly,thereare other
problems. This listingsufficesto makeclearthe almostinsurmountabledifficultyinfindinga valid
attritionalgorithm.

The approach of the presentresearch has been to regard ali factorsother than numbers of
personnel as essentiallyrandom factors and examine existingdata for patterns implying a
relationshipbetween attritionand startingforce sizes. Given such a pattern, the remaining
variancecan be examinedfor the impactof otherfactors. Thus, these resultscan cleartheway
for examinationssuch as attempted by Dupuy [5].

1.1 EARUER RESULTS

Helmbold [19] discovereda relationshipthat was commonbothto a set of landbattlesand a set
of air battles. Helmbold [15, 16] interpretedthis relationshipunder the assumptionthat the
battlesobeyedthehomogeneousLanchestersquarelaw[differentialequations,Eq. (1), andstate
equation, Eq. (2)] and deriveda statementconcerningthe differentialequation coefficients,Eq.
(3). (See Lanchester [25] for a reprintof Lanchester'soriginalwork and Taylor [34, 35] for a
detailedexplicationof thevariationsand ramificationsof Lanchestriantheory.) Helmboldfound
that the constantsin Eq. (3) for th_ air battles were veryclose to those for the land battles. In
these equations,x and y refer to the force sizesof the two sidesin a battle, xoand Y0refer to the
initialforce sizes, and D, A, =, and _ are constants. In Helmbold'swork, the attacking side is
labeled x and the defenderis y.

dx/dt.-Dy (1)
dy/o=-Ax

In(DIA)==ln(xolYo)+_ (3)



Although Helmbold has discussedmoregeneral forms of the Lanchestrianequations [18, 21],
my understandingof hiscurrentpositionis that the coefficientsD andA of the square law must
be functionsof the initialforce ratio,xo/y0, as shownin Eq. (4).

dxldt=-f(xo/Yo)y
dy/dt= -g (xo/Yo)X (4)

Thefirstpaper in the series[11] showedthat Helmbold's relationshipcould be interpretedas a
statementabout the more fundamentalform of the Lanchestrianattritionobserved in combat.
The values of xoand Y0for the historicalbattle data are the force sizes before the start of the
battle. Becauseeach battlehas dataonlyon the beg;nningand end, no otherchoice ispossible
for representingthe previousstate of the battle in Eq. (4). However,this means that for the
availabledata, xoand Yo,can be replacedby, x and y, with equal validity. The resultis shown
in Eq. (5_o

dx/dt=-f(x/y)y (5)oy/dt.-g(x/y)x

Eq. (5) no longerrepresenta form ofthe square law. Because Eq.(2) is only true for the square
law, Eq. (3) is no longercorrect. Actually,Helmbold did not show directlythat Eq. (3) held; he
showedthat Eq. (6) held true and usedEq. (2) to convertto Eq. (3).

In((X_o-X=)/(y_o-y=))==ln(xo/yo)*_ (6)

The right hand side of Eq. (2) has been named Helmbold's ratio and is importantbecauseEq.
(6) fits the historicaldata and does not depend on any hypotheticalattritionlaw.

Hartley and Kruse showed that each of the standard Lanchestri_nlaws, square, linear, and '.
logarithmic,have characteristic= valuesin Eq. (6). The square law has an = value of 0.0, the
linearlaw has ¢== 1.0, and the logarithmiclaw has ,, = 2.0. The data fit had ¢ = 1.3 for the
land battles and = = 1.5 for the air battles, implyingthat the functionsf and g could not be
constantfunctions(resultingin the square law). The only simpleLanchestrianattritionlawthat
will producethe historical= values is a mixedlinear-logarithmiclaw.

Willardanalyzedalmost 1500 landbattlesthat took place between 1618 and 1905 usinga similar
technique, with similarresults [37]. Fain [8] analyzed 60 World War II battles L,singa similar
technique,with similar results. These resultsappear to have had no impact on the modeling
community.

Helmbold [20] objected to the techniquesof Willardand Fain on the groundsof the "constant
fallacy". He maintained that the technique was flawed because the D and A constants are
particular,not universal,constants. Theyvaryfrom battleto battleand cannot be solvedforover
a spectrumof battles: In the analysesof this series of papers, this argument is not germane,
because the regressionis not viewedas solving for D and A (or D/A), but for the exp"nent =,



which is proposed to be a universalconstant(or at least a close cousin, that is a very stable
averageof particularconstants).The otherconstantof the regressionequation, I_,is not inferred
to relateto the value of DIA for any givenbattle, but is the "average"of the particular13values
for the set of battles.

The conclusionsfor the first paper were carefullystated because there was no proofthat the
historicalbattleswere theresuPLsof a linear-logarithmiclaw,onlythat sucha lawdid describethe
resultswhen sufficientbattle-to-battlevariationof the coefficientswas permitted. The second
paper [12] consideredan alternateexplanationfor the observedresults. A constrainttheory of
attrWonwas proposed. The essence of a constrainttheory is that any battle resultis possible,
but because of human nature,militarytrainingand doctrine, etc., some resultsare avoided. In
termsof I-ittlmholdspace, a two-dimensionalspacespannedby the IfOrTatand Ihelmratvariables,
theseconstraintson humanactionsresuRinmathematicalconstraintsrestrictingobservedbattles
•o a narrow regionin Helmboldspace.

The second paper showed how some conventional military doctrines could produce
mathematicalconstraints in Helmbold ,;pace and how these constraintscouldproduce the
observedhistoricalresults. The constrainttheory places no requirementson the mechanismof
attritionin battle; rather, it describes the observed baffles in terms of rules for _tarting and
stoppingbaffle. These rulesare functionsof initialforce sizesandfriendlyandenemycasualties.

Thethird paper [13] tested implieddata distributionsof both _e linear-logarithmiclawof the first
paper and the constraint law of the second paper against the observed distributionsof the
originaldata and a second set of land battles. "r_e resultsfavoredthe distributionsimpliedby
a linear-logarithmiclaw. A key point was that w'_hou_3ome kind of constraint mechanismto
select actual bal:_lesfrom potentialb_;ttles,neitherthe square law nor the linearlaw is capable
of producingthe observed slopeof the data in Helmboldspace. Thus the evidence againsta
constraintlaw is evidence for a linear-logarithmiclaw. Helmbold'sinitialforce ratio dependent
constantsexplanationfitsthe observed a_ta equallyweil; however, itseems unlikeOythat these
constantsshouldbe dependenton originalforceratios. If the attritionon each side is dependent
on a function of both the oppositeand its own force sizes, it is much more likelythat future
attritionshoulddepend on currentsizes ratherthan those obtainingyesterdayor the day before.

The paper also detailed resultsthat alloweddeterminationof the differentialform of the attrition
equations,inadditionto the stateequationformimpliedbythe = value. Eq. (7) showsthe form
of the equations.

tnorder for the equationsto produce the desiredlinear-logarithmiclaw, D-G mustequal H-E and
each must equal = + 1.

The problem of predicting victory was also discussed. A parameter was developed that
succeededinpredictingvictorybetterfor the databeing analyzedslightlybetter th_n Helmbold's



v parameter [1,_,16, 17]; however,the differencewas notstatisticallysignificantand Helmbold's
v parameterhas a bettertheoreticalbasis.

1.2._SCRIPT1ON OF THE DATA

Eightdatasetsare included inthe total dataset. The firstfour datasets,helm92, bbritn, helm83,
andhetmcw,were developedby Helmbold [15, 16, 19]. The fifthdataset, inchon,was developed
by Busse [3]. The last three datasetswere developed by Dupuy [6] and his company HERO.
Helm92, bbritn,andhelm83 used inthe firstthreepapers of thisseriesto developtheconcepts
that are tested here on indepenclenttvderived data. (The helmcw data may be regarded as
independent, as it contains alternate values for the variablesof several battles in the earlier
Helmboldd,_tasets.)A ninthdataset ;s usedonlyin the detailedanatysisof Section4. This last
dataset containsthe availabledaily force _*.rengthsfor the World War II Iwo Jima battle. The
complete contentsof the entire database are given in AppendixA.

The dataset named helm92 consistsof 92 land battles occurring between AD 1741 and 1945,
withthemajoritybetween1757 and 1877. These datawere collectedby Helmbold. The principal
componentsof the data consis_of combatant identification,identificationof attackerand victor,
initialforce sizes,and resultingcasualties. Sixteencountrieswere involvedas combatants,with
the bulkof the battlesinvolvingFrance, Prussiaor Germany,Austria,the UnitedStates (and the
Confederacy), and Russia. Most of the battles were fought in the Eurasianarea, with a fair
=numberin North America. The size of the battlesrangefrom 2000 total combatantsto almost
500,000 combatants. The duration of the battles range from two hours to 36 d_ys.

The bbritn dataset consistsof 18 air baffles from the Battle of Britainin 1940 between the

German Air Force and the British Fighter Command. These data were also collected by
Helmbo=d. Exceptfor identificationof a victorforeach battle,the data componentslistedabove
are includedin thisdataset. Two potentiallysignificantdifferenceser,ist. The forcesizesfor the
Battle of Britaindata are numbers of airplane sorties,rather than n_. Ibers of troops, and the
casualties are aircraft losses, rather than troop losses. One of the battles is omitted as
uncharacteristicbecause one side only lostone airplane(out of 335 sorties) inthat battle.

The helm83datasetconsistsof 83 land battlesoccurringbetween 280 BC and AD 1944. These
battles were collected by Helmbold and containthe same components as helm92. The battles
are ali differentfrom those included in helm92; however,the distributionsin space and among
combatants are similarto the distributionsin helm92. The size and duration ranges are also
similar.

The helmcw dataset, collected by Helmbold, containsconscious replications of United States
Civil War battles included in helm92. The 19 entries comprise data on 7 separate battles,as
reportedby severalhistorians,with differingvaluesfor the components, includingdisputesover
the victur.

The inchon dataset consists of 19 days of baffle of the lnchon-SeoulCampaign of the Korean
War in 1950. These date were collectedby Busse. Daily initialforce sizes and casualtiesare
given. No daily victoryresultsare assigned;however,the UnitedStates sid_wasvictoriousover
the North Koreanside at the encl of the campaign and the daily advancement by th_, United
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States was continuous, Readers interestedin more informationconcerningthe Inchon-Seoul
campaign are referredto [1, 14, 26, 27, 29, 30, 31, 33].

Thethreedatasets,Iwdb01,Iwclb02,and Iwdb03,containthe contentsof the HEROLandWarfare
Database. Parts 1 and 2 were complete as of 1 December 1987, whilepart 3 was produced in
1989. Lwdb01contains263 battles,Iwdb02contains340 battles,and Iwdb03contains24 battles.
The battle dates rangefromAD 1600 through 1973. The distributionsare similarto those of the
Helmbolddatasets,thoughwithwiderranges. Thiscollectionof data includessignificantlymore
datacomponentsthando theHelmbolddatasets;however,onlythe componentsthatcorrespond
to those alreadymentionedare used here. Althoughthere is a significantnumberof baffles in
the HERO databasethP,t duplicatebattles inthe H_Imbolddatasets, most of them are different.

The Iwo Jima data used here comes most directly from Helmbold [20]. However, it is
approximatelythe same as that used by Engel [7] and Samz [32]. Readers interestedin more
detailsare referredto [2, 4, 24, 28].

Each of the datasetsabove suffersfrom the types of data problems listed in Section 1. In
addition, the replicationof several of the battles causes analysis problems, as described in
section1.3.

1.3 ANALYSISTECHNIQUES

The basiclinear-logarithmiclawwas developed ontwo setsof historicaldata (helm92and bbritn)
and validatedon a third (helm83). A largerdatabaseis used here to confirmand refinethe law.
Section2 of this paperis concernedwith this datasetsegmentationand the commonalitiesand
differencesfoundwithinthissegmentation.

No physical mechanism is proposed as the cause of a linear-logarithmiclaw. The supposed
validityof the law is based on empiricalresults,an observedaverageof unknownmechanisms.
The questionarises concerningthe stabilityof this average over time. Section 3 of this paper
addresses thisconcern.

A second area in which variationsof the observedaveragemight be seen is the segmentation
bycombatant. Isthe sameaverageobservedinGermany'sbaffleswiththe UnitedStatesas that
in Japan's battleswith the United States? To the extent possible,this concern is examined in
Section 4.

A third area in which variationsof the observed average mightoccur is the segmentation by
battle size. Do smallbafflesshow differentresultsfrom large baffles? Section5 addressesthis
question.

Three basic statisticalanalysistechniquesare used, linearregression,distributiontests, and chi
square tests. The distributiontests are used to check for normality,or approximatenormality,
of the distributionsof the variablesto be used in the regressionsand to check whether the
assumptionsof the constraintmodel of warfareare met. Linearregressionis usedto make the
estimatesof = and I_of Eq. (6) for each of the segment_!o_;s. Linearregressionand multivariate
analysisof varianceare used to make the estimates of C, D, E, F, G, and H of Eq. (7). Linear



regressionis also used to check for long termtrends over timeof fforrat,Ihelmrat,and I_. Chi
squareandsimilartestsare usedto testforsignificanceof the v parameterspredictionof victory.
Aliof these statisticaltestsperformedin SAS,which providesextensivefacilitiesfcr makingtests
undervarying assumptions.

The replicatedbattles presentedan interestinganalysis problem. The parameterestimatesin a
regressionare producedby minimizingthesquared differencesbetweena proposed regression
line and the positionsof the data points. Four or five data points for a single battle would
increasethe influencethat battlehason the overallregressionline. Thiseffect couldbe removed
by increasingthe number of representationsof ali other battles by identicalreplicationsof the
originaldata so that each battle isrepresentedby fivedata points,identicalones wherethere is
no contraryevidenceand differentoneswherethere is conflictingdata. This presentsproblems
in assessingthe statisticaluncertaintiesconcerningthe estimatesof the parameters, because
identicalresultsachieved with largerdatasetsare more reliablethan those achieved with small
datasets.

Another solution would be to omit ali battles with contradictory data. This solution is
unsatisfactory, because there is reasonable doubt about each of the battles, whether
contradictorydata is availableor not, and thus the average of the contradictorydata may be
more believable than the single point data. This leads to a third solution, averaging the
conflicting data, and using the average as the single data point. There are problems with
determiningthe correct averagingmethod;however,the problemsbecomemoot when the fact
of differingassignmentof victory arises. The assignmentof the victordata cannot be averaged.

The solutionthat was chosen depends on the availabilityof statisticalanalyseswith fractional
weights. Weights are chosen so that each battle has a total weight of 1.0. If there are five
estimatesfor a battle, each has a weight of 0.2. Thus battles with multipleestimatesare not
overweightedand the reliabilityof the parameterestimatesis not overstated. At the same time
the bracketingeffectsof multipleestimatesof a battle are not lost.
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2. GENERALANALYSESAND SEGMENTATIONBY DATASET

Section 2.1 describesthe overall analysesof the database,confirmingthe general resultsof the
third paper. Section2.2 performsindividualanalyseson each of the.eightdatasets comprising
the databaseto checkthe stabilityof the results.

2.1 GENERALANALYSESOF THE DATA

Figure1 displaystheentiredatabase in Helmboldspace. The diagonallinethat bisectsthe data
along the majoraxisof the ellipticalshape of the data is a referencelinethroughthe originwith
slope 1.35. Thisslopehas been chosenas the best representationof =. This same reference
line appears in ali but one of the Helmboldspace figuresin this paper.

.Data Analysis
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Fig. 1. Total databcse in Helmboldspace.

Figure 2 shows a bar chart of the distributionof data points along the regression line for the
entire database, The slope of the line is 1.35 and its interceptis 0.22 (not visiblydifferentfrom
the reference line in Fig. 1). Although the distributionis bell-shaped, the test for normality
indicatesthat the distributionis not normal(it is tail-heavy,high kurtosis).

Figure 3 shows a bar chart of the distributionof data points across (perpendicularto) the
regressionlinefor theentire database. The distributionis bell-shaped,but not normal. Testsof
the distributionsof Iforratand Ihelmratvalues show the same behavior. These distributionsfit
a homogeneous mixed linear-logarithmicLanchesterattrition model better than a constraint
model, as explainedin Hadley [13].
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Figure 4 shows a bar chart of the distributionof p values for the entire database (under the
assumption of a linear-logarithmiclaw with = = 1.35). This is equivalent to the vertical
distribution of the battles,collapsed along the regressionline. Again the ciistributionis bell-
shaped, but not normal. Thisdistributiongivesthe distribL1ionof the presumptiveeffectsof the
non-force size factorsaffectingattritionunder the linear-logarithmicassumption.
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Fig. 4. Distribution of _ values (assuminga =1.35).

Figure 5 shows the distribtltionof C values (under the assumptionof a differentiallinear-
logarithmiclawwith a = 1.35 and D = H = 0.75, E = G = 0.40). The distributionis distinctly
skewed and not normal. In a sense,this distributionis halfof the II distribution,because _ =
C-F.

Data Analysis
Distribution of C Values
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Fig.5. Disb'ibutiorlof C values.
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Figure 6 shows the distributionof F values (under the same assumptionsas Fig. 5). This
distributionis also skewed and not normal. This is the otherhalf of the p distribution.

, , Data Analysis
Distribution of F Values
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Fig. 6. Distribution of F values.

2.2 ANALYSISOF THE DATASETSEGMENTS

Figure7 showsthe distributionof the helm92data (withthe reference line of slope 1.35). The
strikingpattern of this data distributionwas the firstkey to the discoverythat the same pattern
iswidespread.

Figure8 showsthe bbritndataset. Helmboldobservedthat the slope of the regressionfor this
•clatasetwas close to that of the helm92data, despite the fact that these data relatedto aircraft
duels ratherthan land battles.
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Figure 9 shows the helm83 dataset. Two battles are marked with diamonds as outliers.
Helmbold notedtheirapparent breakingof the patternand questionedthe reliabilityof the da_a
concerningthem.
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Fig.9. Segmentationby dataset,dataset=helm83.

Figure10 shows the helm_--wdataset. Note that althoughthe differingreportsof the seven Civil
War battles produce distinctpoints in Helmbold space, the differencesmerely shift the data
points (roughly) in one directionor the otherparallelto the referenceline.
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Rg. 10. Segmentationby dataset,dataset=helmcw.
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Figure11 shows the inchon dataset. The regressionline for this datasethas nearly the same
slope as the reference line; however,this must be regarded as coincidental. The data are so
nearly a perfectlycircularscatterplotthattheycould easilybe random. Althoughthese dataare
the bestwe have representingthe ideal of daily attritionresultsof a singlebattle, they give no
supportto any attritionlawformulation[9+10].
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Fig. 1I. Segmentationby dataset,dataset:inchon.

Figure 12 shows the Iwdb01 dataset. This dataset contains the earlier 40% of the HERO
database. Althoughthe data were independentlycollected and concerndifferentbattles for the
most part, the same pattern shownby the Helmbold data is evident. The increased number of
battles increasesboth the lateral andthe verticalspread of the data.

Figure13 showsthe Iwdb02 dataset. Thisdatasetcontainsthe later60% of the HERO database.
The pattern persistsl
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Figure14 showsthe Iwdb03 dataset. Thisdatasetcontains24 additionsto the HERO database,
collectedin 1989. Althoughthe definitionof the pattern is weak, it is stillevident.
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Fig. 14. Segmentationby datasek datas_=_db03.

Table1 displaysthe significantregressionparametersandstatisticsfor the datasetsegmentation
analysisand comparesthe individualdataset resultsto the resultsfor the entiredatabase. Each
dataset is listedalong with the = value fromthe regression,the standard errorassociatedwith
the estimateof the ¢ value, an estimatedminimumsupportable= value, an estimatedmaximum
supportable¢ value,the R=valuefor the regressionandthenumberof data pointsin.thedataset.

The estimatedminimumand maximum¢ valuesare calculatedby subtractingand addingtwice
thestandarderrorto theestimated¢ values. If theunderlyingIforratpopulationdistributionwere
normal, the calculationsthat produced the standarderror to:ms, which include the sizeof the
sample, would produce good estimates using this procedure. As was noted above, the
distributionsdo not appear to be reallynormal,the tails are too heavy. This may be a product
of the database researchers'effortsto extend the databasebeyond the more "average"battles
to allow broader ranges of predictabilityfrom any analysis results. Alternatively,the true
population of battles may indeed include more numerousoutliers than would be found in a
normal distribution. The effect of this can be seen in the swing in the estimated¢ value and
minimumand maximumvaluesthat resulltfrom removingtwo of the 83 data pointsin helm83to
produce helm83-.

Withtheexceptionof the helm83dataset, each regressioncouldallow= valuesfrom 1.26 to 1.36
(the maximum minimumand minimummmdmum,shown in bold face in the table). With the
removal of two data points Helmbold regarded as ouUiersfrom helm83, that range is also
supported by helm83-. Thus a choice c,f 1.35, which Is supported by the datasetas a whole
(includingthe suspectbattles)is r, )t negatedbythe segmentation.We concludethat the= value
is stable over broad segmentationsof thq_database.
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Table 1. Datasetsegmentationregressionparametersand statistics

, nnnrnn l ___ BBH l L, _

Dataset ¢ Err Mina Max= I_ #
i H

HELM92 1.23 0.12 0.99 1.47 0.55 92

BBRITN 1.54 0.26 0.94 2.10 0.67 17

HELM83 1.70 O.12 1.46 1.94 0.72 83

HELM83- 1.49 O. 12 1.25 1.63 0.65 81

HELMCW 1.60 0.27 1.06 2.14 0.67 19

INCHON 1.37 1.38 -1.39 4.13 0.05 19

LWDB01 1.54 O.14 1.26 1.82 0.32 263

LWDB02 1.20 0.08 1.04 1.36 0.38 340

LWDB03 1.44 0.55 0.34 2.54 0.23 24

TOTAL 1.38 0,06 i .26 1.50 0.41 857
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3. SEGMENTATIONBY BATTt.E DATE

A ,_econdconsideration is the stabilityor instabilityof the resultswith regard to time. If the
resultsare merelythe "average"of differingvalues overtime,we mightbe justifiedin usingthese
as ctescriptiveparametersforthe changesinwarfare;but,theirpredictivevalueforfutureconflicts
is reduced. However, if the resultsare relativelystable over time, then we may regard them as
identifyinga consistentfactor in a theoryof attrition. Weiss [36] hadsome cogent remarks on
the problemof drawing conclusionsabout futurewars from historicalwars.

Figures15 and 16 show thevery minortrend in Iforratand Ihelmrat. These trendsare calculated
for thedata from AD 1600 onwardbecausethesmall numberof battlesbeforethat timeand their
great distancefrom the remainderof the data produce excessiveleverage on the regression
lines. The verticallinesdepict the date segmentationthat is used in the analysesbelow.

Variation over Time
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Variation over Time
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Eq. (6) connects fforrat and Ihelmrat. Assuming = to be constant (= = 1,35), 13values can be
calculated for each battle. Figure 17 shows that the trends of the two variables, Iforrat and
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Fig. 17. TrerKJ-Bneof p over time.

Iheimrat, are almost perfectly in step, because the trend in p is almost exactly zero. This
supports the assumption that = is constant.
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3.1 BASIC DATESEGMENTATION
\

There are no absolutestandardsto use individingthe historyof warfare into periods;however,
there are somerelativelygood divisions.The basesfor the choice of segmentsfor thisanalysis
are numbers of battlesin each segment and militaryhistoricalevents. Figures 15 through17
show the chosensegmentationand the discussionbelowfurther describesfile segmentation.

The period of earlywarfare ranges from 200 BC to AD 1756. Althoughseveral subdivisionsof
thisperiodare reasonable,therearenot enoughdatato supportanalysisin a finersegmentation.
The choice of the precisedate of 1756 is based on wherethe battles thin out in thisdatabase.

The second segment is centered on the Napoleonicwars and runs up to the time of the
American CivilWar. The thirdsegment includesthe CivilWar and the period up to WorldWar
I. The fourthsegment coversWorld War I. The fifthsegment covers the time from WorldWar
II to the end of the KoreanWar. The sixthsegmentcovers recent wars (in this database, two
Arab-Israeliwars).

Table2 showstheregressionparametersand statisticsfor thedate segmentationandcompares
thesevaluesto theoverallvaluesfor the entiredatabase. Althoughthereappears to be general
agreementthat theproper= valueis greater than 1.0 and lessthan 2`0, there isvariationamong
the segments. In the next section,the separationof the outliersclarifiesthe situation.

Table 2, Date segmentationregressionparametersand statistics

I
Dataset I = Err Mina Max= R= #

I

-200 - 1756 I 1.97 0.38 1.19 2.75 0.25 83
J

1757 - 1858 1.72 O.11 1.50 1.94 0.56 188

1859 - 1913 1.18 0.12 0.94 1.42 0.36 169

1914 =1936 1.27 O.11 1.05 1.49 0.50 126

1937 - 1955 1.18 O.12 0.94 1.42 0.29 238

1956- 1989 1.81 0.20 1.41 2.21 0.62 53

TOTAL 1.38 0.06 1.26 1.50 0.41 657
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3.2 SEPARATINGOUTUERS

Figures18 through23 showthe time segments in Helmboldspace. In severalsegments there
appear to be outliers,datapointsat the peripheryof the collectionof points that don't followthe
general trend of the rest of the data. These points are shown with diamond markersin the
figures. Suchpoints havegreaterleverageon the regressionresultsfor the data than do internal
ooints. In analyseswherethe trend is known_, outliersmay be discarded. In this case,
the majorpointof the analysisisto discoverthe trendand so the outllerscan not be discarded.

In a certain sense, the individualbattlesthat are in the entiredatabase are a randomsample of
allthe historicalbafflesand of all thepossiblehistoricalbaffles. Thus, fora giventime segment,
the outliersmight be in onepositionin one sampleand inanother positionin a secondsample.
Forthis reason, the "basic"parametersfor the giventime segmentmay be betterapproximated
by removingthe outllers.

Becausethe influenceof an outlieris greater in a smalldatasetthan in a large dataset,all of the
outliersare collected intoone segment. This allowsthe comparisonof statisticsfor each time
segment and a comparisonof the statisticsfor the outlierswiththe time segments.

Figure18 shows the distributionin Helmbold space of the battlesin the early warfaresegment.
The central clusteris nebulous,with no clear directionaltendency. Notice the large change in
¢ valueinthe '1756' segmentwhenthe outliersare removed(Table 3) as comparedto the value
when the outliers are present (Table 2). The value without the outliers is 0.69 and with the
outliersis 1.97. The correctvall_-gfor thissegment may lie somewherebetween the two values.

i ii iiii .... -_ iii

SegmentatLon by Battle Date
IIIi_BP_'_I,o 3.? 114

_T

!, O
"I

-I--

-,-li

.-t <> O.
I .... I .... ; .... I ....... _ I'' " ' ' I .... 1 .... I .... ' i

-41 -_1 -:l -:1. 0 -_ a :1 _l li

I.IPOIRJU_T

_r . -+- -+- "+" , 0 0 0 =

Fog.18. SegmentaU_ by date, ending ft'ate=17'56.
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Table 3. Dm segme_ regressions,with outliersseparat_
i i i i i i ii _

Dataset = Err Min= Max= FF #
.... = i

-200 -1756 0.69 0,35 -.01 1.39 0.05 74

1757 - 1858 1.35 0.16 1.03 1.67 0.30 180

1859 - 1913 1.28 0.14 1.00 1.56 0.37 154

1914 1936 1.30 0.14 1.02 1.58 0.42 120

1937 - 1955 1.20 0.13 0.92 1.48 0.28 230

1956 - 1989 1.81 0.20 1.41 2.21 0.62 53

Outliers 1.69 0.25 1.19 2.19 0.51 46
i p

TOTAL 1.38 0.06 1.26 1.50 0.41 857

Figure 19 showsthe distributionin Helmboldspace of the pre-CivilWar battles. There are more
than twiceas manybattlesinthisperiodthan inthe earlywars segmentanda clearerdirectional
tendency. Removalof the outliersreducesthe = value from 1.72 to 1.35.
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Fig. 19.Segmentation by dm, ending date-185B.
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Figure 20 showsthe distributionin Helmboldspaceof the pre-WorldWar l baffles. The number
of battles inthis segment is comparableto the number in the pre,CivilWar group. Removalof
its outliersraisesthe = value from 1.18 to 1.28. Figure 21 shows the distributionof the World
War I era battles. Its - value is virtuallyunchangedby removal of the outliers.
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Figure_ showsthe World War II through Koreaera battles. As In the World War I era battles,
removalof the outllersmakes littledifference.
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Fig. 22. SegmentatiOn by date, ending date--1955.
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Fig. 23. Segmentationby date, endingdate=1989.

Figure23 sh_:,wsthe dataset of "modern' battles. There are no clear choices for outliers in this
segment. Althoughit is smallinnumberof battles (53), ithas a relativelyhigh I_ value, reflecting
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the clear concentrationand directionaltendency depictedin Fig.23. What is not showninthe
figure is that its hi,lh ¢ value of 1.81 is the result of the 1973 Arab-Israeliwar. Its 1967 Arab-
Israeliwar componenthasan ¢ value inconsonancewiththe restof the timesegments. Further,
as willbe seen in Section 4, the high value for the '73 war is a resultof the spacial positioning
of two separate componentsof the war, and (apparently)not characteristicof the war itself.

Figure24 showsthatthe outliersdo forma less distortedpicturewhen collected. The setforms
a "halo"surroundingthespacethatwouldbe occupied bythe non-outlierbattles.The = estimate
of 1.69 and the minimumand maximum a estimates of 1.19 and 2.19 tend to confirmthe
propositionthat the outliersare propermembersof the totalpopulation,occupyingsuch a small
proportionofthe wholethattheirrandomappearanceina smallsegmentcan distortitsstatistics.

As withthe dataset segmentation,the maximum minimumand the minimum maximum are
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calculated and shown in bold in Table 3 (omittingthe 1956-1989time segment for the reasons
given above). Each regressioncould allow _¢values from 1.19 to 1.39. Thus a choiceof 1.35,
which is supportedby the datasetas a whole is not negated by the date segmentation. We
ccnclude that the a value is stableover time.
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4. SEGMENTATIONBY BATI1.E SIZE

lt is certainlyconceivablethat the dynamicsof warfar_differaccordingto the size of the battle.
Withinthe frameworkof general homogeneousLanchestrianattrition,thispropositiontakes the
form of varyingthe ¢ value withthe size of the battle. One mightexpectthat square laweffects
(= = 0), based on aimed fire would be most prominent in small battles. Unear law effects
(= = 1), based on increasingarea fire wouldhave increasingImpact as the battlesgrow larger.
Finally, logarithmiclaw effects(= = 2)would predominate as the battlesgrow to their greatest
size, perhaps representingincreasedamountsof the ffrictionof war."

The data have been segmentedinto five size categoriesto test this proposition. Because the
proper measureof a battle'ssize is not entirelyclear,the segmentationhas actuallybeen done
under three definitionsof size. The firstdefinitionequatessize to the sizeof the attackingforce.
The second definitionequatessizeto the size of the defendingforce. The finaldefinitionuses
the average of the attacker'sand defender's forcesas the size criterion.

Tables4, 5, and 6 presentthe resultsof the regressionanalyses. The = and p values,theirerror
values, the R= values,and the numberof battles in each categoryare shown.

Table 4. Bafflesize based on attacker'ssize
..

iii| i ii i , i

....... ....... .: ...... ....................... Attscker,X, meets size criterion '

Force Size Criterion = = Err p p Err 1:12 #
I II ,,, 'IN I ,

1. < 5K 1.18 0.19 -,16 0.16 0.28 100
i== i1.11=1 i ii i

2. 5K-15K 1.82 0.17 -.30 0.14 0.45 148
i

3. 15K-40K 1.17 0.09 -.28 0,08 0.38 285
i

4. 40K-lOOK 1.55 0.10 -.15 0.08 0.56 193

5. ,>= lOOK 1.51 0.14 -.15 0.10 0.49 131
ii L. iii i i

Total Database 1.38 0.06 -.22 0.05 0.41 857
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Table 5. Bafflesize basedon defender's size
,

Attacker, Y, meets size criterion

Force Size Criterion • = Err p p Err R= #
' r i ,,,,, ...... i

1, < 5K 1.10 0.14 0.03 0.17 0.26 186
i, li ii

2, 5K-15K 1,48 0,14 -.25 0.12 0.38 179
.ll if |i.i ..

3. 15K-40K 1.57 0.13 -.35 0,08 0.39 236
i i

4. 40K-lOOK 1.79 0.12 -.16 0,1_ 0.59 154
i i, ii i I t _

I

5. >= 100K 1.56 0.17 -.17 0.09 0.46 i 102
, i....... i l Jlul

Total Database 1.38 0.06 -.22 0,05 0,41 ' 857

Table 6. Battlesize based on average of attacker'sand defender'ssizes

Average, (X+Y)/2, meets size criterion

Force Size Criterion = = Err p _ Err R= #
' " ' ' ,, i11,. ,,, = n " , ,, - ,. .

1. < 5K 1.50 0.19 -,09 0.18 0.35 113

2. 5K-15K , 1.02 0.12 -.06 0.13 0.26 207

3. 15K-40K 1.67 0.10 -.47 0.08 0.53 230

4. 40K-lOOK 1.60 0.11 -._0 0.07 0.55 188

5. >= lOOK 1.52 0.13 -.19 0.09 0.,_3 119
'- " ' ...... ,i ,

Total Database 1.38 0.06 -.22 0.05 0.41 857

Figure25 plotsthe= valuesagainstthe size categoriesfor the attacker forcesize. The low value
for the "< 51Ccategory is discreditedby the succeedingvery high and very low values. The
implicationis that the resultsare a productof chance. No trend is visible.
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Fig. 25. Confidence limitson • values for attacker'ssize.

Figure26 containsthe correspondingplotfor the defender forcesize categories. A clear trend
isvisiblein thiscase, However, the size of the standard errorof a rangesfrom 0.12 to 0.17, so
the significanceof the trend is doubtful.
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Figure 27 contains the correspondingplot for the average force size categories. Under this
definition,the smallestcategr _/has an = value higher than for the total database, followadby
a very low = for the next largercategory. No trend is visible.
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Fig. 27. Confidencelimitson = valuesfor battlesizes.

Several, more detailed, analysesof the data were conducted (continuous-nesting-classand
continuous-by-classeffects),in whichitwas determinedthat there are no statisticallysignificant
linear trendsin these three cases. Thus,there is no evidencethat the size of the battle makes
a difference in the choice of a homogeneousLanchester law. lt is possible that under the
definitionof defender'ssizethere is a difference;however,thedata are not sufficientto make a
strong case for this proposition.

Because the smallestcategory is battleswithfewer than 5000 menon one side or the other, no
inferencescan be made aboutthe dynamicsof battleswithinthat category. Hence, itstillmight
be true that Platoon and Companysized battles might conformto the Square Law. There are
too few battles in the very smallestsizerange in these data to investigatesuch a contention.
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5. SEGMENTATIONBY CAMPAIGN

The database containing ali of the datasets ts large enough to have a significantnumber of
battlesthat are connectedas members of the same militarycampaign. The expectationis that
battles within a campaign are more likely to be fought under similar conditions,with similar
attritionmechanisms and attritioncoefficientsthan would be found in random collections of
battles. Section4.1 investigatesthe effects of segmentationsof the database into campaigns.

Dupuy [5] and others have speculated on the existence of consistent differencesin the
effectivenessshown bythe forces of variousnations. Section4.2 Investigatesthispossibilityas
it mightaffecttheproposed linear-logarithmicattritionlaw. Because greater consistencymight
be found inthosebattlesin campaignswiththe sameattacker/defenderidentities,thecampaigns
of section 4.1 arecollected into attacker defender pairs. Those pairs involvedin multiple
campaignsare analyzed.

Section4.3 carriesthe campaignsegmentationto the limitsof thisdatabasewitha segmentation
of the Okinawa campaigninto national unitpairs.

The final part of Section 4 is a review of Engel's work with the Iwo Jima battle. Engel's
demonstrationthat thedata areconsistentwitha squarelawiscomparedto a demonstrationthat
the data are also consistentwiththe proposedmixedlinear-logarithmiclaw.

5.1 SELECTED CAMPAIGNS

Each of the campaigns has at least one set of three or more battles with the same
attacker/defender identity,ali of the battlestaking piace in a relativelyshort time span. Two
analyses are performed. One is of the campaign as a whole and the other is of each
attacker/defender pair in the campaign.

Table 7 is organizedby war and campaign. Withineach campaign,each attacker/defender pair
(with more than one battle) is !isted. For those campaigns with more than one listed
attacker/defenderpair, a "combined"lineisalsopresent. Eachattacker/defenderpairlineshows
the ¢ estimate,the standard errorof the estimate,the R= for the regressionand the number of
battles considered (the R= and err values are not computed for groups of two battles. The
"combined"lineshowsthesame parametersandstatisticsfor the combinationofthebattles (note
the number of battles equalsthe sum of the defender/attackerpair battles listed). Becausethe
number of battles in each regressionis so small,the values listedfor parametersand statistics
mustbe regarded as indicative,not conclusiveof anything.

Noticethat the campaignresultsfor the Israel73/Suez campaign have a higherR2(0.82 vs 0.13
and 0.12), smallererror (0.23 vs 0.14 and 0.72), and ¢ closer to the mean for the total database
(1.88 vs 0.11 and 0.75) than do eitherof the individualattacker/defender pair results(withinthat
campaign),while the campaign resultsforWWII/Okinawaexhibit almostthe oppositetendency
(1_: 0.08 vs missingand 0.68, err: 0.21 vs missingand 0.26, ¢: 0.31 vs 2.05 and 1.86). The
relevantfiguresillustratethe reasons.
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Table 7. Campaign segmentation regression parameters and stati_cs
ii ii i i ii i

War/Campaign Attack Defend u Err R 2 #

'ranco-Prussia/Metz Germany France 0.85 0.23 0. S 1 5
TWI/Belleau Wood USA Germany 0.88 0.94 0.08 13
_I/Isonzo Italy Austria 1.89 0.75 0.51 8
MI/Meuse-Argonne France Germany I. 72 2

USA Germany 1.140 0.22 0.76 15
Combined 1.42 0.20 0.77 17

_WI/Soissons USA Germany I. 63 O. 15 0.97 6
_WI/The Marne France Germany 2. ii 0.22 0.99 3

Germany France I. 76 0.15 0.99 4
Combined I. 74 0.09 0,99 7

_WII/Anzio England Germany 2.09 2
Germany England 0.19 0.48 0.05 5
Germany USA i. 59 0.45 0.76 6

Combined 0.83 0.43 O. 25 13
_WII/Ardennes Germany USA 1.26 O. 53 0.38 ii
_WII/Battle-Britain Germany England i. 54 0.28 O. 67 17
_WII/Kursk Germany Russia 1.94 0.29 0.96 4

Russia Germany 1.87 0.13 0.99 3
Combined 2.41 0.30 0.93 7

nii/Okinawa Japan USA 2.05 2
USA Japan 1.86 0.26 0.68 26

Combined 0.31 0.21 0.08 28

_WII/Rome England Germany 0.75 0.93 O. 25 4
USA Germany 1 73 0.44 0.48 19

Combined 1.43 0.38 0.40 23

_WII/Saar USA Germany 2.41 O. 68 0.53 13
_WII/Volturno England Germany 1.24 0.72 0.29 9

USA Germany -. 42 0.90 0.03 IC
Combined I. 38 O. 61 0.08 IS

[orea/Inchon-Seoul USA NKorea 1.37 1.38 O. 05 19

.'srael 67/Golan Israel Syria i. 38 0.34 0.94 3
:srael 67/Sinai Israel Egypt 1.37 0.83 0.23 11
"srael 67/West Bank Israel Jordan I. 23 N. 02 i. O0 ._
:srael 73/tolan Israel Syria 1.20 0.24 0.83

Syria Israel 0.95 0.37 0.57
Combined 2. O0 0.22 0.87 14

"srael 73/Suez Egypt Israel 0. ii 0.14 0.13 E
Israel Egypt 0.75 0.72 0.12 IC

Combined I. 88 O. 23 0.82 IE
......

;ombined Campaigns 1.25 0. i0 0.38 25._
:ombined Campaigns Each Centered i. 31 0. I0 0.41 25._

m

Total Database 1.38 0.06 0,41 857

ii
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Figure28 shows the distributionof battles inthe Israel73/Suez campaign in Helmboldspace.
Those battlesin whichEgyptwasthe attackerand Israelthe defenderare marked inthe legend
as AD (forattacker/defender)= 'El.' Thosebattleswith IsraelattackingandEgypt defendingare
marked as AD = 'lE.' The line through the centers of the two sets of battles in the
attacker/defendergroupingshas roughlythe sameslopeas that of the total databaseregression
line.
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Fig. 28. Segmenta'donby ¢:ampaign,campaig'_'=lsrael73/Suez.

=

Figure29 showsthe distributionof battlesinthe WWII/Okinawacampaign. In theAD legend, 'J'
and 'U' are usedforJapan and the UnitedStates,respectively.Althougheach group individually
appears to have activityparallelto the total regressionline,the linebetween the two groups has
an almostzero slope.

The implicationsof this effect are discussed at the end of this section. The large size of the
WWII/Okinawa campaign set of battlesallows more detailed analyses, which are discussed in
Section 4.3.

in spite of the small statisticalvalue of any single campaign analysis,the collectionof analyses
showsenoughpersistenceof a distinctpatternof = valuesbetween 1.0 and 2.0 to be significant.
The figures illustratingthe distributionof the battles in Helmboldspace do more than reinforce=

the impressionof this pattern. In many cases, there are strongerhints of the pattem visible(in
the figures) in subsetsof the data, obscured in the regressionsby "stray" points.

Figure30 showsthe Franco-PrussianWar/Metz campaignbattlesdistributedin Helmboldspace°
The battles are labeled 'GF,' indicatingGermanyas the attacker and France as the defender.
The = value is lowerthan that of the total database but, consideringthe errorvalue, reasonably
close. Although the number of battles is small, the separationof the force ratios and the

" matchingof the Helmbold ratiovaluesto the slope of the referencelineis impressive.
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Rg. 30. Segmentationby campaign, campaign=Franco PrussianWar/Metz.

Figure 31 shows the WWI/Belleau Wood campaign data in Helmbold space. The battles are
labeled 'UG,' indicatingthe United States as the attacker and Germanyas the defender. The
spread of Iforratvalues is not as great in this campaign as in the Metz data and the spread of
ihelmratvalues is larger; however, the general run of the data appearsto follow the reference
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Rg. 31. Segmentationby campaign,campaign=WWt/BelleauWood.

line. This is an instance where the visual pattern is more suggestivethan are the regression
results. The a and errorvalues allow a reasonable match to the total database results; but the

value shows a very poorfit.
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" Figure32 showsthe WWI/lsonzocampaigndata. ItaLy(T) wasthe attacker and Austria('A') was
: the defender. The data are clusteredtogether,but stillshowa distincttrend alongthe reference
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line. Inthis case, the = valueis largerthan that of the total database, with a large enougherror
to account for the difference.

Figure33 shows the WWI/Meuse-Argonnecampaign data. in the battles marked 'FG,' France
was the attackerand Germanythe defender. In those marked 'UG,' the United Stateswas the
attackerand Germanythe defender. The relativelylargenumberof battles inthiscampaign(17)
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Fig. 33. Segmentation by campaign, campaign=WWl/Meuse-Argonne.

produce both good fitsand good agreementwiththe total database, as shown inTable 7. The
visualperceptionis in accord.

Figure34 showsthe WWI/Soissonscampaigndata. The battlesare labeled 'UG,' indicatingthe
UnitedStatesas the attackerand Germanyas thedefender. Theslope of thisdata is higherthan
that of the total database,but withintwicethe relativelysmallerrorof 0.15. These data illustrate
the heart of the linear-logarithmiclaw proposition. The slope of the data roughly parallelsthe
slope for the total database, but a line through the data would be plotted distinctlybelowthat
for the total database. The interpretationis that the same law is in effect, but that the "average"
Lanchestriancoefficientsare different.

Figure 35 showsthe WWI/Marne campaign data. In the battles marked 'FG,' France was the
attacker a_ndGermany the defender. In those marked 'GF,' Germany was the attacker and
Francethe defender. The parametersand statisticsfor these battles indicatea larger ¢ value

- than that of the total database; however, the number of battles is small.

[
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Fig.35. Segmentationby campaign, campaign=WWl/The Marne.

Figure 36 showsthe WWIl/Anzio campaign data. This campaign has three attacker/defender
pairs. The England attacking Germany pair ('EG,' with two battles) has a high slope. The
Germany attacking United States forces ('GU,' with six battles) pair has a slope that basically
matchesthe totaldatabaseslope. The GermanyattackingEnglishforces ('GE,'withfive battles)
has a low slope. Overall, the campaign shows a slope that is on the low side; but one that
basically matches the total database slope. Notice (in the figure) the influence that the

_
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Fig. 36. Segmentation by campaign, campaign=WWll/ARzJo.r

German/England data point with the lowest Iforrat value has on the slope of that
attacker/defender pair.
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Fig: 37. S_eg__on by campaign,campaign=wwli/Arder, nes. '

Figure 37 shows the WWII/Ardennes campaign data. The 'GU' label indicates that Germany was
attacking United States forces. The 11 battles of this group are comfortably close to the total
database results according to the parameters, although the R2 value is small.
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Figure38 shows the WWli/Battleof Britair_data. The 'GE' label Indicates Germanyattacking
England. These data have appearedbefore inthe dataset segmentation. Recallthat these data
representair battles, in which the conditionswould be expectedto be replicatedmore closely
than in land battles, lt is thereforenot surprisingthat the fit is good; however, the Meuse-
Argonnecampaign also had 17 battlesand as good a fit.
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' Rg. 38. Segmentation by campaign, campaign=WWI/BaffieoiBritain.

Figure39 shows the WWII/Kurskcampaign data. The Kurskcampaign contained a German
attackagainstthe Russians('GR') followedby a counter-attack('RG') twentyclayslater, so the
two attacker/defenderpairs are moderatelycoupled. The slopes are on the high side, but not
excessivelyin the individual attacker/defender pairs. The larger combined slope may be
explainedby the relativepositionsof the two sides of the campaign.

Figure40 shows the WWII/Romecampaigndata. The Englishattack on the Germansis labeled
'EG' and the United States attack on the Germans is labeled 'UG.' The statisticsshow good
agreementwith the total databaseresults. The coincidenceof the Englishand United States
battlesin the figure leave the impressionthat the actionswere similarfor the two alliedforces.
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Figure41 showsthe WWII/Saarcampaigndata. Thiscampaignshows 13 battles withthe United
States attackingthe Germans ('UG'). The = value of 2.41 is considerablylarger than the 1.38
valueforthe totaldatabase; however,tl_elargeerrorof 0.68 compensatesfor thedifference.The
data in the figurecould be interpretedas supportingan even larger¢ value, however.

_
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Figure42 showsthe WWII/Volturnocampaigndata. The nine battles in which Englandwas the
attacker and Germanythe defender are labeled'EG.' The ten battlesin whichthe United States
was the attacker and Germany the defender are labeled 'UG.' The EG battlesfit the total data
weil. The UG battles show a negativeslope and a zero fit in Table 7. The combinationshows
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an identicalslopeto the total database,but a zero Ft=. The figureconfirmsthe lack of direction
for these data.

Figure 43 shows the KoreanWar/lnchon'Seoulcampaign data. These data, with the United
States attacking the North Koreans ('UK') has been discussed before in the dataset
segmentation. Likethe Volturnocampaign data, no pattern is apparent.
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- Rg. 43. Segmentationby campaign, campaign=Korea/Inch0n_eoui.

Figure 44 shows the Arab-Israeli 1967 War/Golan Heights campaign data, The 'IS'label indicates
- the Israelisattacked the Syrian_. Althoughthe = value matchesthat of the total database and
£ the R2 is a very high 0.94, the number of battles (3) showsthat the implicationsare supportive
- but not significant by themselves.

Figure 45 shows the Arab-Israeli1967 War/Sinaicampaigndata. The 11 battlesof thiscampaign,
with Israel attacking Egypt (_IE'),give more significant support to the linear-logarithmic law than
do the data of the Golan campaign. The spread of the data is relatively large, as shown in the=

figure, but does show a trend.

z
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Figure 46 shows the Arab-Israeli1967War/WestBankcampaigndata. The fivebattles,withIsrael
attackingJordan ('U'), are certainlysupportive;however, the R= of 1.00 is due, at least in part,
to the small number of battles.

Figure47 showsthe Arab-Israeli1g73War/GolanHeightscampaigndata. Thesedata are similar
to the Israel73/Suez campaigndata discussedearlierinthis section. The Israelattacking Syria
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('IS') andSyriaattacking Israel('SI') combinationappearsto be caused by the relativepositions
of the sets of data.

While the regression for the subset of the total database that is used in these campaign
investigationsis close to that for the entire database (= = 1.25 vs a = 1.38 for the entire
database), the effect identifiedin the discussionsof the Israel 73/Suez campaign and the
WWII/Okinawa campaign at the beginningof this section, casts doubt on the value of this
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closeness. The resolutionof the question is achieved by modifyingthe data to center each
attacker/defenderdatasetwithineach campaign at the origin. Figure48 depictsthe resultsof
this modification. The regressionof this modifieddatasetwill not containa bias introducedby
the relativepositionsof the subsets. The result (= = 1.31) is even closer to the resultfor the
entire database, indicatingthat the database is large enoughthat thiseffect is self cancelling.

The importanceof the campaignsegmentationanalysesliesnot so much inthe relativedistance
of the individualcampaign ¢ values from the total databasevalue, but in the fact that most of
these small segments show similar patterns to that of the total database. This consistency
makes it easier to see the data as patternedratherthan random.

5.2 ATTACKEWDEFENDERPAIRS FROM SELECTEDCAMPAIGNS

Although the attacker/defender pairs within campaigns are close to the ideal of identical
conditions,the number of battles withineach set is too smallto draw strong conclusionsfrom
anyone set. A possibleenlargementof the numberof battlesisdrawn fromstatementssuchas,
some "armies have always been inferiorand alwayswillbe." The attacker/defenderpairsthat
appear in more than one of the campaigns above are collected into multi-campaign
attacker/defendersets and analyzed.

Figure 49 shows the distributionof the 15 battles in which England was the attacker and
Germanythe defenderin Helmboldspace. Each battle is labeledwiththe campaignfrom which
it is taken. The data appear to follow the common pattern.

Figure 50 shows the distributionin Helmbold space of the 5 battles in which France was the
attacker and Germanythe defender. Each battle is labeled withthe campaign from which it is
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: taken. There appears to be less variabilitythan in the England/Germanydata; however,the
number of battles is too small to judge accurately.

= Figure 51 shows the distributionin Helmboldspace of the 22 battles inwhich Germanywas the
attacker and England the defender. Each battle is labeled with the campaign from which it is
taken. Again the data appear to follow the common pattern and no significantdifferences
between these data and either the England/Germany or the France/Germany data.
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Figure52 showsthe distributionin Helmboldspace of the 9 battles in which Germanywas the
attacker and France the defender. Each baffle is labeled with the campaign from which it is
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Figure53 showsthe distributionin Helmboldspace of the 17 baffles inwhich Germanywas the
attacker and the United States the defender. Each battle is labeled with the campaignfrom
which it is taken. These data appear to show a lower intercept (p) value than the other
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Rg. 53. Segmentationby attacker/defenderpair, pair=Germany/USA.

attacker/defender pairs; however, itali appears to c_me from one campaign. Thus, viewing this
as a national difference is not stronglysupported.

Figure 54 shows the distribution in Heimbold space of the 21 battles in which Israel was the
attacker and Egyptthe defender. Eachbattle islabeledwiththecampaignfromwhich it istaken.
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Figure55 showsthe distributionof the 10 baffles inwhichIsraelwas the attackerand Syriathe
defender. Each battleis labeledwith the campaignfrom which it is taken.
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Figure56 showsthe distributionof the76 battlesinwhichthe UnitedStateswasthe attackerand
Germanythe defender. Each battle is labeled withits campaignidentification.
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Fig. 56. ,°-_gmen_ationby attacker/defenderpair, pair=USA/Germany.

Table 8 displaysthe parr,metersand statisticsfor each of the groups shown in the figures. Of
the three groups with = values much higher or lower than that of the entire database,
France/Germany,Germany/England,and Germany/France,twohaveverylow numbersofbattles.
The Germany/Englandgroupiscomposedof the Battleof Britaindata,with a reasonable¢ value
of 1.54, and the five veryscattered battles of WWll/Anzio,as seen in Table 7. The rest of the
groups show no significant= value differences. The comparison of _.he13values, in which
differencesin nationalwarfightingcapsbilitiesmight be expectedto be found, revealsonly that
Israelmanaged to achieve better 13values than Egyptor Syria and that the United Statesand
Germanywere each marginallybetter than the otherwhen they choseto attack.
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Table 8. Attacker/defenderpair segmentationregressionp_rs and statistics

............. i i i

Attack Defend = Er!= FF _ Errl3 #

England Germany 1.57 0.68 0.29 0,61 0.61 15

France Germany 2.29 0.31 0.95 -.41 0.20 5

Germany England 0.72 0.23 0.32 0.51 0.14 22

Germany France 0.98 0.14 0.87 0.07 0.12 9

Germany USA 1.10 0.41 0.33 -.25 0.47 17

Israel Egypt 1.27 0.46 0.28 -1.18 0.27 21

Israel Syria 1.21 0.18 0.86 -.81 0.07 10

USA Germany 1.28 0.19 0.37 -.14 0.19 76
i

Total Database 1.38 0.06 0.41 -.22 0.05 857

5.3 INTERNALCAMPAIGNANALYSISAND .THEWORLDWAR II - OKINAWACAMPAIGN

Only the United States attacking the Japanese portion of the WWII/Okinawacampaign in this
database has a large enough set of battleswithinone attacker/defenderpair to permit internal
analysis. The analyses are similar to the campaign analyses, with the difference that the
attacker/defender pairs are based on division-regiment-battalionidentificationsrather than
nationalidentifications.

The desired segmentationinto a stringof successivebaffles betweenthe same pairs of unitsis
not fulfilledin thisdata. The largestsuch grouping found contained fivebattles.

Figure57 displaysthe detailedsegmentationintoattacker/defenderpairs. For clarity,those pairs
with multiplebattlesare labeled withuniquesymbols,whileali pairswithonlya singlebaffle use
the same '+' symbol. Clearly,the overallpatternof the Okinawacampaignis not accidental, as
mostof the attacker/defenderpairsshow similarpatterns.
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Figure58 showsthe groupingof each attacking UnitedStatesunit against the Japanese units
it faced. The data do not appear to show any differencebetweenthe two United States units.
Figure59 showsthe groupingof each defendingJapanese unitagainst the United Statesunits
it faced.
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Table 9 showsthe individualattacker/defenderpair results,as weil as the combined resultsfor
each United States unit againstali the Japanese units it faced, the combined resultsfor each
Japanese unit againstali of the United States units it faced, and the combined resultsfor ali of
the United States unitsagainstali of the Japanese units. Mostof the attacker/defenderpairs
have too few battles to produce reliablestatistics. [Note the influence on the resultsof the
UnitedStates96th's battlesof the three battleswiththe Japanese12th (trianglesin Fig 57) The

Table 9. Okinawa campaign internalsegmentationregressionparametersand statistics
i i.,, L i i

Attack Defend _ Erra R 2 _ Err_ #

7th Inf Div 1st SE Rgt ..... 1
11 Inf Bn 1.87 . . -2.05 . 2

22 Inf Rgt 1.14 0.ii 0.99 -1.61 0.13 3
24 Div 2.13 1.23 0.75 -3.54 1.89 3

3td SE Rgt ..... 1
44 Mix Bde 2.59 0.21 0.99 -4.34 0.34 4

62 Div ..... 1
,,

Japan i. 75 O. 32 0.70 -2.68 O. 52 15

96 Inr Div ist SE Rgt . . . . . 1
12 Inr Bn 2.16 2.75 0.38 -2.75 5.09 3

24 Div 0.02 2.16 0.00 -. 31 3.19 5

44 Mix Bde ..... 1

62 Div ..... 1
,,,,,,,,L

Japan 2.33 0.59 0.63 -3.55 I. 01 11
, ,,,

USA 1st SE Rgt 1.19 . . -1.65 . 2
ii Inf Bn 1.87 . . -2.05 . 2
12 Inf Bn 2.16 2.75 0.38 -2.75 5.09 3

22 Inf Rgt 1.14 0.ii 0.99 -1.61 0.14 3
24 Div i. 88 O. 75 0.51 -3.13 i. 12 8

3rd SE Rgt ..... I
44 Mix Bde 2.67 0.29 0.97 -4.38 0.48 ._

62 Div 0.55 . . -.73 . 2
.., ,.,,

Japan i. 86 O. 26 O. 68 -2.83 O. 44 2E
.....

Total Database 1.38 0.06 0.41 -.22 0.05 857

i i i i i

five battles with the Japanese 24th ('Y's in Fig. 57) are below and to the left of the battles with
the 12rh. The impact is a, perhapsfalse, steep trend.] Inspite of the overallhigherslopethan
that of the total database, the perceptionof a pattern with a slopesomewherebetween 1.0 and
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2.0 persists, The overall conclusion that may be drawn from these analyses is that the
hypothesis that the attritionfollows a mixed linear-logarlthmiclaw is not disproved. "Not
disproved"is notthe same as "proved;"however,the resultsare consistentwiththe supposition
that the linear-logarithmiclaw describesreality.

5.4 INTERNALBATTLEANALYSISAND THE WORLDWAll II - IWO JIMA BATTLE

Engelanalyzed the availabledata on the IwoJima battle of World War II andfoundthat the data
were consistentwiththe square lawattritionequations. The availabledata includeddaily United
States casualties,approximateUnitedStates landingscheduleson the island,and startingand
ending Japanese strengths. Unfortunately,the data did not includedaily Japanese casualties,
so a sharper analysiswas not possible.

The technique Engel used involved the solution of the Lanchestersquare law equations with
reinforcementson one side, Eq. (8).

dx/dt,.R(t)-Ay (8)
dy/dt., -Bx

He solved for the coefficientB, obtaining Eq. (9), where y(0) and y(T) are the startingand ending
strengthsfor theJapanese andx(t) are thedailyUnitedStatesstrengths(x(0) istakento be zero,
with ali United Statesforcesaccountedfor in the reinforcementschedule).

T

B=(y(0)-y(T))/_ x(t) (9)
t-1

Engel then obtained an approximation,y'(t), for the daily Japanese strengths,shownin Eq. (10).

y_(O),y(O)
, (lo)

y'(t)=y(O)-B_ x(s), for t:>O
I..1

He calculatedthe value of the coefficientA from Eq. (11) using S=28.

S S

A-_ P(t)/_ yJ(t) (11)
t_O t-O

The values he obtainedwere B=0.0106 and A=0.0544.
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Engel published the United States reinforcementschedule he used, but did not publish the
casualtyschedule he used, Samz's paper uses a differentreinforcementschedule(arrivingat
essentiallythe same resultas Engel). Helmbold[20] mentionsdifferencesin startingand ending
force strengthsfor bothsides,dependingonsource,anddifferencesinthe UnitedStatesattrition
history. The rangesof the totalforce size differencesfor the United Statesand Japanare about
2000 and 1000 respectively. Clearly, there is a limitto the accuracythat can be expected of a
theoretical prediction based solely on the uncertaintyof the historicaldata. In addition,_the
expected variabilityof battle conditions would be expected further to limitthe accuracy of a
theoreticalprediction.

The analysisthat is reportedbelow is basedon Engel'slanding scheduleand Helmbold'sdaily
Ur,itedStates casualtydata and ending force strengthfor the Japanese at day 28. Figure 60
shows the predictions of Engel's coefficientvalues plotted for the United States daily force
strengthsused here. The saw-toothedeffectis caused by the addition of manpower,following
the landingschedule,and the reduction is dueto attrition. The Engel'scurvematchesthe data
points rather weil.
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Fig. 60. Engers daily resultsfor US force strengthai, iwo Jima.

Figure61 is similarto Fig. 60 except that itshowsthe correspondingJapanese dailystrengths.
Only two data points are given, the starting figureand the day 28 ending figure. Noticethe
difference at day 28 between Engel's predictionand Helmbold's data point. Engel used an
endingforce strengthfor the Japanese of zero on day 35 in his calculations.Thisand possible
differencesin the daily United States casualtiesimpact the correctness of Engel's coefficient
values for the data used here.

These differencesin data necessitated recalculatingthe B and A values. The results were
marginallydifferent;B was found to be 0.01161 and A was 0.0623. Figure62 and 63 compare
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Rg. 62. Revisedsquare law resultsfor _ US at Iwo Jima. -

the resultingforcesize predictionwiththose using Engel'scoefficients. Engel's originalresults
are shownby the dashed line,labeled 'squr,'and the revisedsquare law resultsare shownby
the solid line, labeled 'revl.' The revisedresultsexhibits!ighUymore attrition. The UnitedStates
resultserr on the high side for attrition (low side for remainingforce size), but, the Japanese
resultsare closer to the data value at day 28.



58

i|l i ii i i i i iii i ,i

Engel's vs Revised Square Law Coefficients

Y

2_,000

:LT000

:1.2000 "_ _"_._ _

ooo
aooo -+"

i , _'_, , , , , , i , , , , , , , , , i , , , , , , , , , i , , , , , , , , , i , ...... _ , | , , , , , , , , , i , _ , , , , , _ ,_1-

0 4 e :1,,3 :1.III 30 ag ali

TZNII

s%_m -I- -_- "+- _¢m '" zevJ. .... eq_r

Fig. 63. Revised square law results for the Japanese at Iwo Jima.

Engel showed that the data were consistent with a square law attritionlaw, but not that the
squarelaw isthe onlylawwithwhichthedata are consistent,The resultsdiscussedinthe earlier
sectionsof thispaper supporta mixedlinear-logarithmiclaw, The questionarisesas to whether
this mixedlinear-logarithmiclaw is consistentwith the Iwo Jima data.
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Figures 64 and 65 show that there are coefficientvalues for the mixed Iinear-logarlthmlc law
described above that are visuallyconsistentwith the data and are comparableto the revised
squarelaw coefficients.The coefficientswere obtainedby an iterativeprocessthat ensuredthe
total predictedcasualtiesfor both the United States andthe Japanese forces agreed with the
data. Noticethat the force levelsfollowingthe landing,as predictedfor the UnitedStates,by the
mixed law are too high, but the final force level on day 28 matchesthe prediction. This process
does not guaranteethe best fit (as defined below) of the linear-logarlthmt_law to the casualty
data; however, it does providea reasonablestartingpoint for comparingthe potentialfit of the
linear-logarithmiclaw to the fit of the square law.

Revised Square Law vs Mixed Law Force Sizes

Fig. 65. Mixedlaw resultsfor the Japanese at twoJima.

The differences in the predictedforce level trajectories for the square law and the mixed law
reflect the differencesin their mathematicalformulations. The square law equationshave only
the opposing force size represented. Thus the United States casualtiesof the square law are
independent of the number on the beach. However,the mixed law equationshave both sides
represented,meaningthe casualtiesmustremain at a lowerleveluntilali the UnitedStatesforces
are engaged. The Japanese force level trajectoryof the mixed law in Flg. 65 is more highly
curvedthan that of the squarelaw becausetheJapanese casualty levelsof thesquare law must
remain low untilali the UnitedStates forces are engaged anctbecause the Japanese casualty
levelsof the mixed law are reducedas the Japanese force level is reduced.

Althoughthe force strength plots are useful for visualizingthe progressof a battle, they only
indirectlyreflectthe nature of the predictionsof the attritionlaws. The attritionlaws are meant
to predict casualty rates, or in a practicalsense, daily casualties. Figures66 and 67 show the
availablecasualty data, and the revisedsquare lawand the mixedlaw predictions.
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Revised Square Law vs Mixed Law Casualties
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Fig. 66. Mixedvs squarelaw US casualtypredictions.
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Fig. 67. Mixedvs square lawJaPanese casual_ pred;ctions.

Two different statisticsare calculated to give a rough sense of the goodnesL;of fit of the two
predictions. Becausethe predictionsare reallyjoint predictionsof the casualtiesfor the United
States and the Japanese, the common statisticalconcepts of _ and the The, statisticare
modified. The modificationsmake sense statistically;however,other modificationsalso make
senseand givesomewhatdifferentvalues. Therefore,the resultscannot be interpretedas firmly
as the originalstatisticsmight be in a more usualsetting.
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The The, statistic,as modified, is computedusing Eq. (12).

mtheiI._SSEx+ssEy / (_AX+Ay+Vpx+pv )' (12)

where,
j

SS_ = _(predicted UnitedStates casualties- actualcasualties)2
SS_ = 28((total predictedJapanese casualties- a_.-Lualcasualties)/28)2
A= = _(actual United Statescasualties_,2
Px = T..(Predicted United Statescasualties)2
Av = 28(total actual Japanesecasualties/28)2
Py = 28(total predictedJapanese casualties/28)2

This statisticcomparesthe errorsof the predictedvaluesagainstthe sizes of the values. If the
predictionwere perfect,alithe errorswouldbe zero andTheilwouldbe zero. A worstcasevalue
of the Theilstatisticis 1.0. A valueof 0.5 forThe, would indicatea poor fit. The resultsfor the
modifiedstatisticare similar,though not guaranteed. For these data, the revisedsquare law
coefficients produce a value of 0.14 and the mixed law produces a value of 0.15. The
interpretationis that the fitsare comparable.

The modified1:12statistic,was computedusing Eq. (13).

mR==1-(S,_Ex.SSEv)/TV (13)

where,

TV = T_.(USVi)_ + 28(JV)2
USV_ = UnitedStates casualtieson clayi - averageof ali daily casualties
JV = averageJapanese dailycasualties- averageof ali daily casualties

This statisticcomparesthe error that is explainedby the predictingmodel to the total variance
of the data. A value of 1.0 for R= indicatesa perfect fit and a value of 0.0 indicates no fit. The
resultsfor the modified statisticare similar,though not guaranteed. For this data, the revised
square law coefficientsproducea valueof 0.48 and themixedlawproducesa valueof 0.41. The
interpretationis that the fits are comparable, but neither fit is exceptionallygood.

Figure 68 illustratesthe fit in much the same way it is computed for mtheiland mR=. The
differencesbetweenthe predicted and actual UnitedStates c_ualties are shown for claysone
through 28. The total differencefor the Japanese casualties is shown on day zero (solelyto
place ali the data on one plot).
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6. "PI::_DICTING"VICTORY

The "prediction"that is discussedin this section is not a forecasttype prediction,but rathera
statisticaltype predictionin which one variable is related to a set of variables,hence its value
may be predicted by a function of the values of the other variables. In this instance, the
predicted variableis two valued,indicatingwhetherthe attacker or the defender wasvictorious
ina given battle. The variablesused in the predictionare the startingforcesizesof the twosides
and the casualtiessustainedby each side in the battle.

The relationshipbetweenvictoryand thesevariablesisneithersimplenorcompletelyconsistent.
The expressionof this relationshipthat was determinedin [13] for the Helmbolddata was a
probabilisticfunction, Eq. (14).

prob= 1-1/(1.01 +1.28e'ZT_
where, (14)

v=lhelmrat- 2 Iforrat

The basic discriminator is the v function. Chi square tests were performed on the dala
investigatedhere in whichit wasconfirmedthat v is a statisticallysignificantdiscriminatorof the
victoryvalue. Figjre 69 showsthe actualdistributionofthe altacker anddefendervictoriesalong
withthe presumablyneutral v=O, or Ihelmrat=2*lforrat,referenceline. The plusmarksrepresent
attackervictoriesandthediamondsrepresentdefendervictories.Although,theseparationexists,
there are so many data pointsthat the overlap obscuresthe separation.

i.,ii ii ii y.=__m=mli=n= ..,

Predicting Victory

Actuol ct;stribution of victory
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Fig. 69. Distribution of attacker and defender wctories'_ I_tmbold space.
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If victoryis often decided by comparativefractionalattritionrates, then the v parameterhas a
clearconnectionto victory. The quantities(1/Xo)*dx/dtand (1/Yo)*dy/dtrepresentthe fractional
attritionratesfor each side, that is, the casualtyrate as a fraction of each force. A comparative
fractional attrition rate decision is simplya decisionbased on which side is loosing a larger
fractionof its forces.

Eq. (7), with D - G = H - E, representa generalattritionexpressionfrom whichfractionalattrition
rate expressionsmay be derived,Eq. (15).

dx/dt'eP "_'OY;°_'°)dy/dt (15)
(1/X_dx/dt-eP_'e"_ (°'°'') (1/Yo)dy/dt

If the two fractional attrition rates are equal, the two sides will reach zero force sizes
simultaneously;otherwise,the side withthe largerfractionwill be annihilatedfirst. Eq. (16) are
derivedby substitutionsusing ==1 +D-G, p=C-F, and the Helmbold relationship.

(1/Xdx/dt,,ePforrat`'=(1/Yo)dy/dt

(1/Xodx/dt.ee*("=)"=(1/Yo)dyldt (16)
(11X dx/clt=e  "'(1/Yo)dy/dt

(1/Xdx/ .e"(l tYo)dY/dt

The exponent,v, of e compensatesfor the relativesizes of the fractions in question. If the v is
zero, the two are equal; ifv is positive,the defender'sfraction (sideY) must be smallerand the
attackercould be annihilated;and ifv is negative,the defender'sfractionmustbe largerand the
defendercould be annihilated.

Fi#ure 70 illustratesthe overlapwith a bar chart of the distributionof actual victoryvalues over
therangeof v values. The left-mostha.rsandthe lowerportionsof the splitbarsrepresentactual
attackervictoriesandthe right-mostbarsandtheupperportionsofthe split bars representactual
oefendervictories. Figure 71 presentsthe same data, splitintotwo bar charts. The majorityof
theattacker victorieshave a vvalue lessthanzeroand ther,lajority of the defendervictorieshave
a v value greater than zero.
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Predicting Victory
Overall predicted vs actual victory distribution
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Predicting Victory

Separated distributions of predicted vs actual victory
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Figure 72 presents the data in a way thatemphasizes success or failure of the prediction. A high
(positive) value of v, labeled "H', is a prediction of victory for the defender and a low (negative)
value of v, labeled "L", is a prediction of victory for the attacker. The left hand pair of bars show
the frequency of high predictions that were incorrect because the attacker (A) actually won and
the frequency of high predictions that were correct because the defender (D) did win. The right
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Predicting Victory
Separated distributions of predicted vs actual victory
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hand pair of bars show the resultsof the low predictions. The v parameter is confirmedas a
predictorof victory, althoughan imperfectpredictor.

The overlapof the attackerand defender victorydistributionsalong the axis of v values means
that v is not an absolute predictor of victory. However, the separation of the means of the
distributionsimpliesthatthe greater theabsolutevalue of v, the greaterthe presumptionthatthe
victor impliedbythe v parameterwas the actualvictor. Figure73 displaysthisby showingthe

fraction of the b_ttles withinan intervalof v values for which the attackerwas the victor (plus
marks). (The valuesfrom helm92 and helm83 are also shown,with x marks.)

The data fall into a pattern that requires a sigmoid curve for a f_. There are many general
sigmoidcurves and no reallygood ways to providebest fit; however,becauseof roughnessof
the data, a reasonablefit is ali that is required. Figure73 also comparesthe fit of Eq. (14) to a
new one based on the total database. The curves are used as predictorsof the probabilitythat
the raw v parameterpredictionis correct.

r
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The refinedcurve appears to fit both setsof data betterthan the old curve. The most important
differenceis that the refinedcurveshowsa higherprobabilityof errorat each endthan doesthe
earliercurve. The refinedcurve is stated in Eq. (17).

prob=1-1/(1 +et)
where, (17)
t,,-1.75 sign(v) (abs(v))°'75

Table 10 showsthe probabilitydatauponwhichthe curves arebuilt. V_h the exception of a few
points, the fractionsin the table representthe numberof attacker victoriesfound in the interval
centered onthe v valuedividedby the total numberof attacker and defender victorieshavingv
values in that interval. The exceptionsconsistof combinationsof two intervalsnear the endsof
the range becausethe sparsenaturesof the two distributionsresultedin excessiveswingsin the
fractions.
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Table 10. Victorypredictiondata

i i i i ii iI .... ii Iii I Iii III I I

Fraction of Data with Attacker Victorious

V helm92+bbritn+helm92 total database
-- _ i m, i . H,

-2.75 i. .929

-2.50 • .909

-2.25 1. .905
-2.00 • 1.000
-1.75 i. .939

-1.50 1. .978

-1.25 1. .957
-i.00 .750 .900

-0.75 .875 ,800

-0.50 .800 .797

-0.25 .765 .754
0.00 .579 .474

0.25 .333 .369

0.50 .294 .265

0.75 .429 .293

i. 00 .125 .182

1.25 . .i00

1.50 .000 .222

1.75 ,000 .143

2.00 . .000

2.25 .000 .000

...... L I __ llnl I . innr _.
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7. TOWARDA THEORYOF WAR

Thetheoryof attritionproposedhere is nota causallybasedtheoryas are the Lanchestersquare
andlinear laws,whichpropose acquisitionandfiringrulesthat implythe laws. What is proposed
here is inherentlyan average of processes,an averagethat has been shownto be stableover
time and over combatantsegmentations.

The simple regressions described above lead to a state (or integral)equation with ¢
approximatelyequal to 1.35. There area large,_umberof possiblepairsof differentialequations
consistentwith this state equation. Regressionson the logarithms of the initial force sizes
against the logarithmsof the casualtydata producean estimateof theexponentsfor X and Y in
the differentialequations, as shown in Table 11. The results of this analysis permits a
simplificationof Eq. (7), shown in Eq. (18).

(10)
oVldt-- 'o

The exponentsare symmetricand thus the restrictionbecomes DoG=I +=.

Table 11. Estimatingexponentsof the mixed law differentialequations
i ii ii ii i i

Coefficients Constants X0 Err Y0 Err
i . i. ii..ii , u ii i

dx/dt C=-4.3 D=0.75 0,06 E=0.41 0.05 R==0.68
dy/dt F=-3.5 G=0.43 0.06 H=0.71 0.06 _=0.66
D - G, H - E 0.32 0.30 == 1.3

i i III

Modified D=0.75 E--0.40
Coefficients G=0.40 H=0.75
D - G, H - E 0.35 0.35 = = 1.35

n HUN I PHIlI I I iii N

The differencesof the exponentsareshowninthe third line of Table 11, withthe correspondingly
implied= valueto the right. The errorvaluesfor the exponentestimatesallowthe modifications
shown in the lowerhalf of the table.

Table 12 shows the frequency distributionof 13=C-F. This distribution is basic to the data,
given D and G. Table 13 shows the frequencydistributionof C and Table 14 shows the

: frequency distributionof F. These two distributionsare based on substitutingthe valuesfor D
and G from Table 11 into the differenceequationscorrespondingto Eq. (18) and solvingfor C
and F in each battle.
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Table 12. Frequencydistributionof p values

i t - i iii| iillll - .

FREQUENCY OF BETA

BETA CUM CUM

MI DPO INT FREQ FREQ PERCENT PERCENT

-6 1 1 0.12 0.12

-5 1 2 0o12 0.23

-4 6 8 0.70 0.93

-3 18 26 2.10 3.03

-2 78 104 9.10 12.14
-i 181 285 21.12 33.26

0 359 644 41.89 75.15

1 165 809 19.25 94.40

2 37 846 4.32 98.72

3 8 854 0.93 99.65
4 2 856 0.23 99.88

5 0 856 0.00 99.88

6 0 856 0.00 99.88
7 1 857 0.12 I00.00

---- i in., -, , m.,.._..,, , , i

Table 13. Frequencydistributionof C values
i ilalll i i i ii iii ilnni

FREQUENCY OF C

C CL_
MIDPOINT FREQ FREQ PERCENT PERCENT

-8°4 3 3 0.35 0.35

-7.8 3 6 0.35 0.70
-7.2 i0 16 1.17 1.87

-6.6 20 36 2.33 4.20

-6.0 42 78 4.90 9.10

-5.4 76 154 8.87 17.97

-4.8 121 275 14.12 32.09

-4.2 163 438 19.02 51.11

-3.6 200 638 23.34 74.45

-3.0 147 785 17.15 91.60

-2.4 58 843 6.77 98.37

-1.8 13 856 1.52 99.88
-1.2 1 857 0.12 i00.00

_ - i i i u.
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TabOo14. Frequencydistdbultonof F values

ii ii ,_ i i ii i,i i i ll,ll i i i i :--- --' " m III "

G FREQUENCY OF F

F CUM CUM
]4IDPOINT FREQ FREQ PERCENT PERCENT

-9.6 1 1 0.12 0.12
-9.0 0 1 0.00 0.12
-8.4 0 1 0.00 0.12
-7.8 2 3 0.23 0.35
-7.2 16 19 1.87 2.22
-6.6 16 35 i.87 4.08
-6.0 41 76 4.78 8.87
-5.4 64 140 7.47 16.34
-4.8 138 278 16. I0 32.44
-4.2 155 433 18.09 50.53
-3.6 171 604 19.95 70.48
-3.0 152 756 17.74 88.21
-2.4 66 822 7.70 95.92
-1.8 28 850 3.27 99.18

-1.2 6 856 0.70 99.88

-0.6 1 857 0.12 I00.00

, -- i i ii ii i ii i

The inferencesdrawn from the data may be collected into a seriesof statements, as shown
below. These statementsform the initialpropositionsand corollariesfor a theory of war. The
statementsare not labeled as theorems because no mathematicalproof is available, The
statisticalresultsare strong,but not absolutelyconclusive.

PROPOSITIONO. There is a "law''of _,ttrition.

PROPOSITION1. Attritioninsufficientlylarge battlesfollowsa homogeneouslinear-logarithmic
Lanchestrlan law, with = approximatelyequal to 1.35 and p approximately normally
distributedabout -0.22 with standard deviation 0.7, the value of p depending on the
specifics of the battle.

PROPOSITION2. The differentialequationsfor the attritionarestated in Eq. (18), where D=0.75
and G=0.40 and C and F depend on the specificsof the battle.

COROLLARY1. Attritionin bafflemaybe separated intotwo components:one isthe contribution
of the sizes of the forcesin the battle; the second is the contributionof ali other factors,
responsiblefor the variancein the Helmbold relationship.

PROPOSITION 3. The impact of attrition on victory in battle is mediated by comparative
fractional attritionrates, expressedby the v parameter.

PROPOSITION4. The factorsimpactingvictory,otherthan attrition,aremost influentialwhenthe
absolute value of the v parameter is small. The effect of these parameters may be

_=
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estimatedby usingEq, (17) to producea probabilitythatthe inferenceaboutvictoryfrom
the v parameteris correct.

lt is hopedthat furtheranalysisof theavailabledata concerningotherfactorsthat may influence
attritionin battlewillbe simplifiedbythe applicationof Corollary 1 andthat significantresultswilt
befound. Theseanticipatedresultswillformthe basisfor additionalpropositionsand corollaries,
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8. BUILDINGAND VALIDATINGCOMPUTER CONFUCT SIMULATIONS

Validatinga modelof war is not simple. A computermodel may be suppliedwiththestatespace
data foran historicalbattle (withgreat difficultyIn somecases). Supposethat ali of the required
computervariablesare defined by the historicaldata and the model, when run, producesthe
exact historicalresults, Can we say that the model has been validated? The answer is "no,"
because that battle may have been an aberration, leaving open the questionof the model's
validity. If the same prooess were repeatedfor ali historicalbattles, with the corresponding
correct results, could we then say that the model has been validated? The answer to this
questionis also "no," becauseweapon systemX, to be introducednextyear mightchangethe
entire natureof war. How then do we validatea computer simulationof conflict?

First,let usnote thatthe firstconditionis unlikelyto be met. Mostmodelscapableof replicating
a battle of anysizehave morevariablesthan thereisdata about any historicalbattle. This leaves
a (possiblylarge)numberof variablesthat are free to take on any value desiredin rerunningthe
battle. If the model producesthe historicalresultafter thesefree variablesare modifiedslightly
('tweaked'), the model is less nearly validated than in the firs_case above. If the model
reproducesali historicalbattles correctlywiththe tweaked variablesheld constantat the initially
successfulvalues, the model is less nearly validatedthan in the second case above. If the
tweaked variablesmust be re-tweaked for each battle, the validityis stillmore doubtful.

The questionraised by the final conditionin the firstparagraphinthissection isthe criticalone.
The history of warfare is only relevantto the future, to the extent that the nature of war is
constant. Clearlysome thingsabout war change, e.g,, weapons and doctrines. The question
becomes, is there a constantcore to the natureof warfare, and if so, what is it?

The propositionsof Section6 give a partialanswerto thisquestion. The answeris that there is
a constant core to the nature of warfare and that part of the attrition law is constant, lt is
possiblethat more of the observedvariationinattritioncan be explainedby historicallyobserved
factors. The implicationis that most new weapon systemsmay change a part of the natureof
warfare, but not unrecognizably. Globalthermonuclearwar may be consideredan exceptionso
long as we have only one planet to waste.

Historical validation of computer models is, therefore, conceivable and desirable. Is it
practicable? In the absolute sense, the answeris no. However, in a relativesense, historical
validationis possible. The replicationof historicalbattles described above does not lead to
absolutevalidation;however,it does performa debuggingfunction. That is,if the model cannot
be made to replicatea presumablynormalbattle, there is probably somethingwrong with the
model.

Anothertype of historicalvalidationhas been madepossibleby the resultsof this research. Any
model that produces the results of a large number of separably identifiedbattles produces a
datasetthat shouldbe comparablein Helmboldspace to a sample of historicalbattles, lt is even
conceivablethat a model that uses heterogeneoussquare and linear laws, plus individually
directed artillery and air attacks, such as the Joint Theater Level Simulation (JTLS), may
effectivelyproduce linear-logarithmiclawresultswhen thecombatantsandcasualtiesarecounted
in the same way they would be clonefor historicalbattles. Statisticalanalysisof the Helmbold
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relationshipfor the model produced battleswillallow a comparisonto be made with historical
results.

Assumingthat the current complex, heterogeneous,mixed square and linear law attrition
algorithmsfallto produce valid attrition results,changeswillbe required in modelsof warfare.
These algorithmshave developed as refinementsto the original homogenous laws to permit
analysesof weaponssystemsperformancesand to achievewhat have been hopedto be more
accurate results. The justificationsfor the squareand linearlaws permittedeasy extensionsto
diverseweapons and the matrix algebraof the heterogeneousmethodology provided easily
implementedcouplingmechanisms.

The philosophicalunderpinningsof a homogeneousmixedUnear-logari_hmiclawarenon-existent.
Althougha heterogeneousextensionis easilymade, ithas notyet been justified. The validityof
the mixedlinear-logarithmiclaw is solelybased on the fact that lt fitsthe observeddata for total
force sizes. However,the fact that the mixed linear-logarithmiclaw explains both battle data
consistingof numbersof men andthe Battle of Britaindata in whichforce sizes are numbersof
weapons systems(airplanes)permitsspeculationthat a heterogeneousmodel is plausible.

At this pointthe data onlysupportmodels that computeattritionfor battles comparablein size
to those in the database. The model is also restrictedin its scope. The differentialequations
providea formforcomputingtheattritionofthe manpowerbase, butdo not addressnon-uniform
lossesto weaponssystems. The differentialequationsalsodo not addressthespecificquestion
of the amount of attrition. A stochasticmodel mightbe built that Incorporatesthe observed
distributionof C and F values, Each battle produced by such a model would have a defined
amount of attritionand a large set of battles producedby the model would have a distribution
of attritionresultssimilarto those inthe database;however,such a random selectionmighthave
limitedusefulness. Furtherinvestigationof therelationshipsbetweenthe C and F valuesimplied
by the differentialequations, Eq. (18), and other variablesin the Hero database may produce
more usefulresults.

Givena model battle and its attritionresults,a probablevictor can also be selected. However,
the larger implicationsregardingensuing events,movementof forces, subsequentbattles, etc.,
are not addressed by the resultsof this research. The areas in which the v parameterhas its
poorest predictivepower and the estimateof its predictivepower in each of these areas may
afford researcherswith better bounds on what otherpredictorsof victory should predict. For
example,when the absolutev_lue of v is large,the failureof a given factor to accuratelypredict
victorymay be understoodas that factor being overriddenby the attritiorlfactor.

Clearly,onlya poor model of warfare can be constructedusingonlywhc,t has been discovered
from this research. However, such a model has the advantage over other models in its
demonstratedadherence to known results. Further,the stabilityof those resultsoverrecorded
history and the changes inwarfare in that history meansthat confidence may be placed in the
value of this adherence with regard to future battles,another advantage over other models.
Further advances in the research of the operationsof warfare will lead to extensionsof the
justifiabletheory and modeling of warfare. Helmbold [23] continuesto provide some of this
classicaloperationsresearch.
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" 9. CONCLUSIONS

Significantdefense policy decisions, including weapons acquisitionand arms reduction, are
based inparton modelsof conflict. Mostof these modelsare drivenby_'qtr attritionalgorithms,
usuallyforms of the Lanchestersquare and linear laws. None of these algorithms has been
validated.

U_ing data from more than 850 battles, we have determined:

The dataconfirmtheearlierpropositionof a Helmboldrelationshipwith= between
1.0 and 2.0, that is intermediatebetween the Lanchesterlinear and logarithmic
laws.

2. This resultisconsistentacrossdifferentcollectionsof dat_ (datasetsegmentation).
=

3. This resultis consistentover time (battledate segmentation).

- ' 4. This resultis consistentover variationsin battle size (bafflesize segmentation).

_ 5. This result is consistent over conne_ed groups of battles (campaign
segmentation).

6. Any differencesin national battle abilitiesare of secondary importance to this
result.

7. The internalbattleresultsof the OkinawaCampaign_reconsistentwiththis result.

8. The historicaldata for the IwoJima Campaign areas consistentwiththis resultas
they are witha square law assumption.

9. The data confirmthat ttle Helmboldv parameteris a good predictorof victory.

In short, the resultsinthis paper confirmthe resultsof earlierpapers,using a large databaseof
• historicalresults. The homogeneouslinear-logarithmicLanchestrianattritionmodel is validated

to the extent possiblewith currentinitialand final force size dataand is consistentwith the Iwo
Jima data. A particulardifferentiallinear-logarithmicmodel is described that fits the data very
weil, A versionof Helmbold'svictory predictingparameteris alsoconfirmed, withan associated
probabilityfunction.

'the implicationsof thesefindingsare potentiallyfar-reaching. Two-sided dailyattritiondata on
a large number of battles are needed to absolutelyconfirmthese r(_sulLs.Such a confirmation
wilt require ".hatnumerous comi_uterconflictmodels containing ¢_.uare and linear law based
attritJ_nalgorithms be reexamined, lt isconceivablethat complex _ _,heterogeneous,square
plus linear law algorithmsmay _roduca the same results cs _' omogenous mixed linear-
logarithmiclaw algorithm;howev_(, such an occurrenceis by no means assured.
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Even without such absolute confirl,".ation,theresultsof this researchellowthe analysisof combat
data for the effectsof training,weather,leadership,and other humanl:a_ors, unencumberedby
the forcesize effects. F_rther,the analysisof combat data for factGr=thetimpact the decision
of which side is victoriousmay proceed, unencumberedby the affect of attrition. The analyses
discussedin this paper contributeto the developmentof a true "MilitaryScience"and theoryof
warfare.
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APPENDIX_ DATA

/

J . ,,'

The entire setof data 1,,_t _nthasresearchis includedinthetables of the appendixbecausethe
significanceof the _,_'_!;_i_lts_!is sO great. The availabilityof the data will allow independent
confirmationof these,_,;es_tS.:,:

The data are arranged in page-sized tables for maximum readability. The firstset of tables
includesthe totaldatabaseand is arrangedindatasetorder. Thisorder allo_'_replicationof the

analysesby datasst. The Enddatevalues (endingdateof thedate segmentcontainingthe battle)
and outlierindicationsare includedto allowreplicationof the analysesby time perioc:.

The secondset of tablescontainsthe campaigndata that were used in the campaignanalyses.
The requireddata are reproducedbecauseaddingthe appropriatevariablesto the originaldata
would unnecessarilycomplicatethe firstset of tables.

A.1 TOTAL DATABASEDATA

Each table is divided into an upper and lowersection to encompass _11of the data variables.
The uppersection containsthe variablesBATTLE,DATE,YEAR,ATT, DEF, V, XO,YO,and CASX.
BATTLEcontainsthe first16 characters of the battle name taken from the originaldata source.
The contentsof DATEand YEARdepend on the data source. Where only the year of the baffle
isavailable,DATEcontainsa '.', indicatinga missingvalue, ffthe completedateofthe battlewas
available, it is shown in DATE. ATT containe the first s_ven characters from the attacker
identificationfromthe datasourceand DEFcontainsthe firstsevencharactersfromthe defender
identification. V containsthe letter "A" if the sourcecreditsthe victoryto the attacker,"D" if the
sourcecreditsthevictoryto the defender, and a blank ifthe source labeledthe battlea draw or
did not identifya victor. XOcontainsthe initialforce size for the attacker and YOcontainsthe
initialforce size for the defender. CASXcontainsthe attacker casualties.

The lower section of each table containsthe variablesBATTLE, CASY, DAYS, HOURS, WGT,
ENDDATE, OUT, NUMB,and NOTE. BATTLEcontainsthe same data as in theupperhalfof the
table, allowing a connectionbetween the two halves. CASY contains the defender casualties
fromthe battle. EitherDAYSor HOURScontainsthe lengthof the battle,dependingon the units
contained in the data source. WGT containsthe weightingvalue used in theseanalyses. For
battles givenby only one source,the value is 1.0. For baffles Wt'Lhmultiple sources,the values
from ali sources add to 1_0. (The battles in dataset-helmcw are replications of battles in
dataset=helm92. Helrnboldchose one of the entriesin helmcw as the most likelyand used it
inhelm92. Thus thischoice hastwicethe weightof the others,as it has itsweightin helm92and
itsweight in helmcw; however,the total is still1.0.) ENDDATE containsthe period ending date
used in these analyses to segment the data by time period. OUT contains the letter 'o',
indicatingthose battles consideredas outlierswithina giventime period,or the letter 'i', for the
rest. NUMB containsthe engagement numberfrom the HERO land warfaredatabase. Those
battles in the other datasets identifiedas referringto a baffle within the iwdbare also giventhe
correspondingengagement number. NOTE containsthe identificationof the Battleof Britain
battle that is deleted ('del"),the two suspect battles ("sus') in the helm83dataset,and "drop" on
the Iwo Jima data.

_

-
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Table 15. Datam_=helmg2data
i ii i

BATTLE DATE YEAR ATT DEF V XO YO CASX

HoLtwt tz . 1741 Prussia Austria A _SO0 19000 3930
Pra_ . I757 Prussia Austria A 64000 610(0) 11740
KoLin . 1757 Austr|m P_sim A 53500 36000 6471)
Rossbach . 1757' Pus |m France A 22000 43000 540
BresLau . 1757 Austrio Prussia A 80000 30000 5270
Leuthen . I757 P_ele _trim A 43000 720(0}
Zor_dorf . I758 Pruselm Austrim A 36000 42000 120(0)
HochkJrk . 1758 Austr_e Pruselm A 65000 37000 5300
Kunersdorf . 1759 Prussia Russia D 43000 71000 18670
Quebec . 1759 Frence EngLand D 5000 3200 650
L|egn|tz . 1760 Austr|a Pruseim D 30000 30000 3790
Torpu . 1760 Prussian Austria A 44000 65000 9020
Bunker Hi t t . 1775 EngLand USA A 2500 1500 1054
Coupe,s . 1780 EngLand USA O 1100 900
Marengo . 1800 Austrto FrMlce P 28000 28500 6500
Hohentt nden . 1800 Austria France D 57000 49000 5460
CaLdiero . 1805 France Austria D 45750 49200 6300
Austert |tz . 1805 Austria France O 82500 ,,',_000 12200
EyLsn . 1807 Russia France P 65000 7UO00 18000
FrtedLmnd . I_7 Frlmce Russ|lh A 86000 46000 11670
Tmtavero . 1809 France Spa|n O 56000 54000 8210
Aspern . 1809 France Austria D 90000 ?5000 42080

BATTLE CASY DAYS ltOURS UGT EliOOATE OUT NUNO NOTE

Mst twt tz 2980 . 5.0 0.50 1756 I 550
Pr_ 9050 . 10.0 0.50 1058 ! 650
KoL!n 6710 . 5.5 0.50 1058 I 670
lt_Kh 2700 . 2.0 0.50 1858 I
BresLau _000 . 5.0 1.00 1858 |
Leuthe_ 6510 . 6.0 0.50 1858 4
Zorndorf 1[;000 . 12.0 0.50 1858 ! 720
Xoch_,irk 7'110 . 4.0 0.50 1858 ! 730
Kunersclorf 15700 . 6.0 0.50 1858 ! 760
ausbec 644 . 0.50 1858 ( Tri)
Ltegnitz 3270 . 3:0 0.50 1858 | 800
Torpu 4040 . 8.0 0.50 1858 | 810
Bunk,sr H| t t 420 . . 0.50 1858 ! 820
Cot4)ams 71 . 0.50 1858 | 920
Marengo 4700 . 12_0 0_50 1858 ! 1150
Hohentinden 2500 . 6.0 0.50 1858 ! 1160
CaLdiero 5672 . 7.0 1.00 1858 i
Auster t t tz 6800 . 12.0 0.50 1058 | 1170
EyLon 15000 . 13.0 0.50 1858 ! 1200
Fr|edLmnd 10000 . 12.0 0.50 1658 ! 1210
Tmiavera 6860 . 10.0 0.50 1858 ! 1280
Aspern 22520 . 21.0 0.50 1858 I 1250
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Table 16. Dataset=helm92 data (part 2)
ii iii i ii iii --

BATTLE DATE YEAR ATT DEF V XO YO CASX

Uqrm .... 1809 France A_trim A 181700 128600 23000
Boroclino . 1812 France Russia A 110000 121000 23500
Satiancl . 1812 Frm,ce EngLand O 47000 44000 10000
Vittoria . 1813 France EngLand D 60000 80000 6000
Lutzen . 1813 France Prussia A 116000 69000 13000
Ba.Jtzen . 18t3 France Prussia A 163000 96500 20000
Dresden . 1813 France Austria A 96000 200000 10000
Kutm . 1813 Russia _rence A 103200 37000 3310
Katzbach . 18t3 France Prussia D 79000 95000 10000
Groes-Bnren . 1813 France Prussia O 17200 31500 1500
D_itz . 1813 France Prussia O 58000 54000 10000
Leipzig . 1813 Russia France A 301500 171000 48000
L4dtothiere . 181& Austria France A 79300 /.1000
Lage . 1814 France Prussia O 52000 60000 12000
Lundy's L_ . 181/* USA Engtand 0 2000 3045 7'/*3
WaterLoo . 1815 France Prussia O 72250 145200 24000
gutewtscha . 1829 Russia Turkey A 28000 40000 2500
PaLo ALto . 18/,6 Hextco USA O 3000 2288 1000
Buena Vista . 1847 t4exlco USA D 1/.000 4757' 1700
Cerro Gordo . 1847 USA 14exico A 8500 12000 431
Centreres . 1847 USA 14exIco A /*504) 4000 1O0
St. Lucia . 1848 PIadmen Austria O /.t000 19000 7'60

BATTLE CASY DAYS HOURS UGT ENODATE OUT NUI4B NOTE

Uagram 19110 . 14.0 0.50 1858 I 1270
Borodino 37500 . 15.0 0.50 1850 i 1340
Satuunca 5160 . . 0.50 t858 t 1320
Vi ttorte 5000 . 0.50 1858 t 1330
Lutzen 10000 . 8:0 O.SO 1858 i 1350
Bautzen 13500 . 15.0 0.50 1858 I 1360
Dresden 18000 . 15.0 0.50 1858 ! 1370
Kutm 5000 . 15.0 1.00 1858 ! .
gatzbach 3400 . 6.0 1.00 1858 { .
Gross-aeeren 1000 . 3.0 1.00 1850 t .
Dennevttz 7300 . 7.0 1.00 1850 !
Leipzig 45500 . 72.0 0.50 1858 I 1380
LaRoChtere 5000 . 7.0 0.50 1858 I 1400
Leon 8000 . 10.0 0.50 1850 t 1410
Lundy' s Lime 6&3 . 5.0 0.50 1858 t 1480
WaterLoo 22100 . 10.0 0.50 1858 t 1450
KuLewtscha 3000 . 6.0 1.00 18_8 I
PaLo ALto 170 . 12.0 0.50 1850 I 1570
Buena Vista 756 o 12.0 0.50 1850 I 1590
Cerro Gordo 1200 o . 0.50 1858 t 1600
ContrerH 700 . . O.SO 1858 I 1610
St. Lucia 350 . 7.0 1.00 1858 t .

, ii ii ._., i ,i --- _ ii i i
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Table17. Dataset=helmg2 data (part 3)
ii i i i i.i i i --- '

BATTLE DATE YEAR ATT DEF V XO YO' CASX

Custozza . 1048 Austria P| ecblm_ A 55000 75000 900
Mar|nra . 1849 Austria Ptedmon A 15960 25240 190
Hovers . 1849 Sardlnt Austria D 60000 41000 2940
Komorn . 1849 Hungary Austria D 50000 34000 1200
Telmsvar . 1849 Austril Hungary A 28000 54000 200
Atm . 1854 France Russia *A 57000 33600 4310
lnkarnmnn . 1854 Russia England D 36000 18000 8770
Tschernajo . 1855 Russia France D 63000 39360 8270
Magenta . t859 France Austria A 48090 61620 3880
SoLfertno . 1059 France Austria A 151200 133250 14420
FI rst Butt Run ° 1861 USA-N USA-S D 10500 18000 1584
Gatnes0s HtLL . 1862 USA,S USA-N A 65000 30000 6000
Seven Day's Batt . 1862 USA-S USA-N A 90000 105000 19195
SecondBulL Run . 1862 UU-S USA-N A 55000 70000 3474
Antietam . 1862 USA-N USA-S A 70000 39200 15029
Fredericksburg . 1662 USA-N USA-S D 122000 78500 10208
Stone River . 1862 USA-S UGA-N D 37712 44800 9239
Chancelto)'svt t Le . 1863 USA-S USA-N A 55000 132000 10960
Chitkammugus . t863 USA-S USA-N A 71551 56965 15000
Chattanooga . 1863 USA-N USA-S A 56359 40929 5465
Dt._pLer Schanzen . 18_ krunla Omrk A 25000 18000 1200
WItderness . 1864 USA-N USA-S A 101895 61025 1.4283

BATTLE CASY DAYS HOURS t,/GT EHDOATE OUT HUHB NOTE

custozza 870 . 10.0 1.00 1058 | .
Hortarm 550 . 2.5 1.00 1858 | .
Novmra 2260 . 9.0 1.00 1858 | .
Komorn 800 . 6.0 1.00 1858 _ .
Tenmvmr 400 . 7.0 1.00 1858 |
ALma 5065 . 3.5 0.50 1058 | 1650
tttermann 4240 . 9.0 0.50 1058 | 1660
Tscherr_ja 1750 . 400 1.00 1858 |
Magenta 5730 . 9.0 0.50 1913 | 1670
Sotfer|no 13100 . 11.5 0.50 1913 t 1680
First Bull Run 1982 . 10.0 0.20 1913 | 1710
Galnes's Hill 6837 . 7.0 0.50 1913 i 1850
Seven Day's Bat| 9796 . 70.0 1.00 1913 |
Second OutL Run 10199 . 30.0 0.50 1913 | 1890
Antietam 11305 . 10.0 0.20 1913 t 1910
Freder | cksburg 5209 . 10.0 0.20 1913 I 1940
Stone River 9220 . 20.0 1.00 1913 1
ChancelLorsvt LLe 11126 . 24.0 0.20 1913 | 1960
Chickamugus 11700 . 16.0 0.50 1913 | 2000
Chattanooga 2541 . 17.0 0.25 1913 i 2010
Dul_Ler Schmnzen 1210 . 3.5 1.00 1913 I
WiLderness 7"/50 . 16.0 0.50 19_3 i 20_)
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Table 18. Dataset=helmg2data (part 4)
....... , i i i i ii -,, i i ii i

BATTLE DATE YEAR ATT DEF V XO YO CASX

FrenkL|n . 1864 USA-B UCd_-H D 27000 28000 4550
L_gensaLza . 1866 Hmvtove Prussia A 16180 8640 1430
Nachod . 1866 Austria Prussia D 31000 24000 3646
Treutenau . 1866 Austria P,_Jssia A 26000 32000 3611
SklLJtz . 1866 Austria Pr_,_sie D 22300 30000 3290
J|c|n . 1866 Aultr|o Prt_sie O 44000 28000 2970
Kontggratz . 18_ Austrte Prl_l_ta D 215134 220982 ?3598
Worth . 1870 Gemany Frlmce A 82100 48500 9270
Sp|chem . 1870 Gemany France A 34700 27600 4500
Mars. LD-Tour . 1870 France Germr_ P 113500 63000 11/,60
GraveLotte . 1870 Germany France A 187600 112900 19640
BemBK_nt . 1870 France Gercw_ D 58700 67700 3500
Sedan . 1870 France Germny D 90000 154000 17000
Serine- Le-RoLand , 1870 France _marry D 61500 41000 1300
Orteans , 1870 Gemany France A 93700 60700 1750
CoL¢_bey- Borny . 1870 France Gemany A 50700 30500 3600
Sev4gny . 1870 France Gemlmy D 120000 60000 3500
Liseine . 1871 France Germany A 140000 45000 7500
Ptevna I . 1877 Russia Turkey D 10000 14000 2850
P_evna i ! . 1877 Russia Turkey D 32500 20000 7330
Ptewla ! Ii' . 1877 Ruutm Turkey D 95000 35000 16000
Pievna . 1877 Turkey Russia D 30000 120000 5000

BATTLE CASY DAYS HOURS klGT EW)OATE OUT NUFB H_TE

Frenkt in 1222 . 7.0 0.20 1913 ! 2130
LangensaLze 810 . 1.00 1913 _ .
Nachod 1122 . 6_0 1o00 1913 I .
Trautenau 1252 . 13.0 1.00 1913 ! .
Skat | tz 1369 . 4.0 1.00 1913 t .
Jtctn 1559 . 8.0 1,00 1913 t
Kofliggretz 8894 . 8.0 0.50 1913 t 1690
Uorth 8000 . 8.5 0.50 1913 t 2210
Sptchern 1980 . 8.5 0.50 1913 i 2220
Ners-Le_Tour 14800 , 10.0 0.50 1913 i 2230
Gravetotte 7850 . 9.0 0.50 1913 ! 2240
aeoumont 3350 . 7.5 1.00 1913 |
Sedan 8220 . 12.5 0.50 1913 ! 2250
Beaune-La-RoLand 900 . 8.0 1.00 1913 |
OrLeans 2000 . 0.50 1913 ! Z?.70
Cotmbey-Borny 4800 . 4_0 1.00 1913 t .
S_/i gny 3000 . 12.0 1.00 1913 J ,
Ltsaine 1310 . 1.00 1913 ! .
Ptevna I 2500 . 410 1.00 1913 ! .
Plevna 1! 38_0 . 10.0 1.00 1913 i .
Ptevr_ 111 4000 . 144.0 1.00 1913 ! .
Pievrm 1900 . 2.0 1.00 1913 o .

I I



Table19. D_=helm92 data(part5)
..... , m i i li i. i.,. i i

BATTLE DATE YEAR ATT DEl: V _(0 YO CASX

Prlntumor River . 1944 Japan USA D 20000 40000 10000
Guam . 1944 USA Jap4n A 54891 20000
S|_ . 1944 _J_;A J_ A 67500 26000 16500
two J|m . 1945 USA Japan A 73000 21500 20860

BATTLE CASY DAYS HOURS KT ENDDATE OUT N_ NOTE

Prln|umor River 3000 . 720.0 1.00 1955 I .
9000 . 480,0 1.00 1955 I .

Sl npmn 24000 . 600.0 1.00 1955 |
Iwo Jim 21500 , 864,0 1,00 1955 ! 518i
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Table 20. Dataset=bbritn data
i i i ii ill i H,I u i i iii

BATTLE DATE YEAR ATT DEF V XO YO CABX
,,

BattLe of Britain 13kU01940 19/,0 Germany EngLand 1485 700 45
BattLe of Britain 14AU01940 1%0 Oer_ny Engtlmd 489 4% 19
BattLe of Britain 15AU01940 1%0 Gemeny EngLand 1786 974 75
BattLe of Britain 16AU01940 1940 Germany EngLand 1715 776 45
BattLe of Britain 24AU01940 19/,0 GerlMny EngLand 1200 981 38
BattLe of Britain 25AU41940 1940 Oemeny EngLand 880 §2/* 20
BattLe of Britain 26AIJG19/*0 1%0 Germany EngLand t088 8L_ 41
BattLe of Britain ' 27AUG1940 19/.0 Germny EngLand 225 335 9
BittLe of Britain 28AU01940 1940 Germany EngLamd 976 761 30
BattLe of Britain 29AU019/*0 1940 Gemany Engta_l 940 $26 17
BattLe of Britain 30ALI619/*0 1940 Germany EngLand 1605 1054 36
BattLe of Britain 31AU01940 1940 Gemsny EngLand 1620 1007 /,1
BattLe of Britain 01SEr1940 1940 Gerllwly EngLand 820 690 t4
BattLe of Britain 02SEP1940 1940 Germany EngLand 1C)&7 780 35
BattLe of Britain 03SEP1940 1940 Germany EngLand 676 7/*5 16
BattLe of Britain 04SEP1940 1940 Germany EngLand 947 698 25
BattLe of Britain 05SEP1940 19/,0 Germany EngLand 903 712 23
BattLe of Brttatn 06SEP1940 19/.0 Germany EngLand 797 1031 35

BATTLE CASY DAYS HOURS ;IGT EW)DATE OUT NUNB NOTE

Bmttte of Britain 13 1 . 1.00 1955 t .
BattLe of Britain 8 1 . 1.00 1955 t .
BattLe of Britain 34 t . 1.00 1955 i .
BattLe of Britain 21 1 . 1.00 1955 ! •
BattLe of Britain 22 1 . 1.00 1955 I .
BattLe of Britain 16 1 . 1.00 1955 | .
BattLe of Britain 31 1 . 1.00 1955 ! .
BattLe of Britain 1 1 . 1.00 1955 I . deL
BattLe of Britain 20 1 . 1.00 1955 t .
Bmttte of Britain 9 1 . 1.00 1955 ! .
BattLe of Britain 26 1 . 1.00 1955 t •
BattLe of Britain 39 1 . 1.00 1955 t .
BattLe of Britain 15 1 . 1.00 1955 I •
BattLe of Britain 31 1 . 1.00 1955 I .
BattLe of Britain 16 1 . 1.00 1955 | .
BattLe of Britain 17 1 . 1.00 1955 t .
BattLe of Britain 20 1 . 1.00 1955 t •
SettLe of ,Britain 23 1 . 1.00 1955 _ •

lO

i i i ,., .......... • i,

,,, il ,, lllr i, ,,r11_i_I'r,f_, Ii "'';Till
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Table 21. Dataset=helm83 data
ii iii iii ii iiii i iiiii iii iiii ]iii Sill ii li i i ii i

BATTLE DATE 'YEAR ATT DEF V XO YO CASX

Hersc t es . - 280 OreeGe Rome A 30000 35000 4000
As©utum . -279 Rome Greece O 450(0) 45000 6000
Hursa . 351 Syzsnt t Rosle A 8004)0 100000 30000
Indus , 1221 Mongol India A 300000 30000 20000
Sempach , 1386 Austria Swiss O 6000 1500 1500
Rsvama . 1512 France Spain A 20000 12000 3000
Mor|gnano . 1515 Swiss Frmnce O 30000 /,6000 5000
OPera( . 1562 EngLand Frames A 16000 12000 3000
Leipzig . 1631 _ _ S_ r P 44000 4_

Attefldorf . 1632 Sweden Gerail D 40000 40000 2300
Lutzen . 1632 smKien German A 15000 12000 5000
UIttstock . 1636 Gemin Sw_iml D 30000 22000 11000
Nordlngim . 1645 France Geroem A 171)00 14000 4000
Fteurus . 1690 France German A 45000 37000 2500
BLenheim . 1704 EngLand Prince A 52000 60000 11000
Lesno . 1709 Russia Sweden A 40000 15000 10000
Sohr . 1745 pruesis Austria A 18000 35000 4000
Monogahets . 1755 Frlmce Engtsnd A 900 1400 100
sre. Foy . 1760 EngLand Frsrtce D 3000 8000 1000
Pot t tcore . 1781 india EngLand D 80000 11000 2000
Porto Hove . 1781 EnOtmnd lndtm A 8500 65000 306
Shotingur . 1781 EngLand lndlm A 10000 80000 100

RATTLE CASY OAYS HOURS WGT EHODATE OUT NUMB NOTE

Xermctem 7000 . . I._ 1756 I ,
AmcuL_ 3000 , , 1.00 1756 ! .
14ursm 24000 . o 1.00 1756 t ,
Indus 19000 . . 1.00 1756 o .
$mq:mch 120 . 1.00 11_5 o .
hv_, 9ooo . 7_o 1._ I_ I .
Mmrtgnano 4000 . 7.0 1.00 1736 i .
Dreux 3000 . . 1.00 1?56 I
Leipzig 2700 . . 0.50 1756 i 60
At tendorf 2070 . 1.00 1?56 !
Lutzen 5000 . 10_0 0.50 11'56 t _)
Wit tstock 5000 . 240.0 0.50 1756 I 110
Nordtngen 6000 . 0.50 1756 i 180
Fteurus 5000 . 1010 0.50 1756 t 420
BLenheim 40000 . 0.50 I756 I 500
Lesno 10000 . 12o[o 1.0o 17s6 i
Sohr 6000 . 0.50 1?tj6 t 600
14onogaheto 877' . :3_0 1.00 1_ I .
Ste. FW 000 . 1.00 1858 t .
Pot t leers 421 . 8[0 1.00 1858 o .
Porto NOrD 10000 . 12.0 1.00 1058 o . sum
Shot tngur 5000 . . 1.00 1858 o . ius



89

Table 22. DaLaset=helm83data (part 2)
, ii , .Irl iii i i ml.._uume.

BATTLE DATE YEAR ATT DEF V XO YO CASX

Jemappes . 1792 France Austr|n A 45000 25000 7000
blatt ignies . 1793 France Austria A 43000 23000 3000
ALexandria . 1801 Frl_ce EngLand D 20000 14000 k160
Rot! ce . 1808 EngLand France A 4000 3000 400
Vtmtero . 1808 France EngLand O 13000 20000 3000
Abermburg . 1809 Austrtn France D 80000 90000 7000
Coruna . 1809 France EngLand O 20000 14000 2000
EckmJhL . 1809 Frllrtce Austril A 90000 76000 2500
Bussaco . 1810 Fr'once EngLand D 80000 51000 5000
Nob!tev . 1812 RUSsia France O 60000 28000 4000
HaLo-JarosLewetz . 1812 Frllnce Russill D 15000 24000 5000
PoLotsk . 1812 FPImce RusSia A 33000 30000 1000
SmoLensk . 1812 France Russia A 50000 60000 9000
VoLutinagora . 18t2 France Russia A 30000 40000 7000
Sauroren . 1813 Frnnce Engtand D 25000 12000 3000
;lartemburg , 1813 Pruss4a Fr&nce A 60000 16000 5000
Brier_ . 181& German France D 30000 18000 4000
Cr,,onne . 1814 France German A 55000 90000 9000
Rhe|ms . 1814 France Prussia A 30000 13000 1500
TouLouse . 1814 EngLand FPance A 2/,000 38000 46_
Korygeom . 1818 India EngLand O 25000 1000 600
Warsaw . 1831 Russia PoLand A 60000 30000 10508

BATTLE CASY DAYS HOURS UGT EMDDATE OUT NUMB NOTE

Jemppes 7000 . 8.0 0.50 1858 ( 970
Wmtt|gnies 2500 o 20.0 0.50 1858 | 1000
ALexandria 1468 . 5.0 1.00 1858 | •
Rot ice 500 . . 1.00 1858 |
Vimiero 750 . . 0,50 1858 I 1220
Abermburg 3000 . . 1.00 1858 |
corune 8O0 . . 0.50 1858 | 1230
Eckn_L 5000 . 0.50 1858 I 1240
Busnoco 1300 . 8_0 0.50 1858 | 1290
Nob|tev 1000 . . 1.00 1858 | •
Neto-JarosLo_etz 6000 , 1,00 1858 | •
PoLotsk 3000 . 2_0 1,00 1858 i •
SmoLensk 10000 . . 1,00 1858 t •
VaLut | nagora 7000 . 1. O0 1858 | •
Sauroren 2000 . 12_0 1.00 1858 ! •
hinttemburg 500 . 4.5 1.00 1858 | •
Brlerme 3000 . . 1.00 1858 ! •
Creonne 7000 . . 1.00 1858 t •
Rheim 6000 . 1.00 1858 | ,
TouLouse 5000 . 1.00 1858 i •
Korygaom 275 . , 12_0 1.00 1858 o .
blarsaw 9000 . . 1.00 1858 | •
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Table 23. Da28set=helm83data ,(part3)
l i ii i.: . i l , i i i ill i i i iHi

I_TTLE DATE ¥EAI ATT DEF V XO YO CAIX

ALmo . 1836 _x i co Texu A 4000 180 500
Maharejpur . 1843 EngLand india A 14000 18000 787

. 1843 Persl,m EngLmd D 20000 2800 5000
$obrmon . 1846 EngLand Xrdto A 15000 25000 Z383
6oompLmts . 1848 EngLan:l Boer A 1050 1000 60
Kim_yri . 18_8 Indlm Inclis A 11000 8000 300
CmLsfat . 1854 Ito,,,Nr,mi al Turkey D 40000 30000 20000
Lexington _ 1861 USA-S U_-N A 15000 2BOO 100
Ui Lson's Creek . 1861 USA-N USA-S D 6000 16000 1236
Cedar Mountmin . 1862 USA-lt USA-S D 20000 15000 2800
LI Pu_bLa . 1862 FMmce t4extco D 7500 12000 456
Pcm Ridg_ . 1862 USA-li USA-$ A 16000 16000 10(0)
Perryvt l Le . 1862 USA-li USA-S A 22000 16000 42tl
Secceni onsv_t Le . 186Z USA-II USA-S D 6000 2000 600
Set t | ngen HiLL . 1862 USA-S USA-li A 6000 ZSO0 500
Sht |oh . 1862 USA-$ USA-li O 40000 61500 10700
Gettysburg . 1863 USA-$ USA-li O 75000 88000 28000
Vicksburg . 1863 USA-kl USA-$ A 71000 51000 9300
At tmnta . 1864 USA-li USA-S A 1_0 49000 60(0)
CoLd Hmrbor . 1864 USA-N USA-$ D 108000 59000 7000
ICer_mw Mt. . 1864 USA-N USA-S O 90000 50000 3000
lis_vit Le . 18&r, USA-N _-S A 49000 31000 3100

BATTLE r.ASY DAYS HOURS _T EIIDDATE OUT NUMB NOTE

ALamo 175 . 312.0 1.00 1858 o .
Maharajpur 3d)O0 . . 1.00 18S8 | .
Immnee 256 . . 1.00 1858 o .
Sobr_n 8000 . . 1.00 1858 I .
Boawptmrs 14 . . 1.00 1858 ! .
ICtneyri 500 ,, . 1.00 1858 t .
CaLmfmt 12000 . 1.00 1858 t .
Lexington 159 . 32_0 1.00 1913 o
U( Lson's Creek 1095 . 0.50 19t3 | 17"_
Cedar Nountain 900 . 5_0 0.50 1913 ! 1880
Lm Puebtm 215 . 1.00 1913 !
Pes Ridge 1000 . 48_0 0.50 191_ i 1760
Perryvi LLe 3396 . . 0.50 1913 | 1930
Seccnsi onsvi ILe 200 . 1.00 19t3 i .
Set t tngen HiLL 250 . 4_0 1.00 1913 |
Sh| Lob 13700 . _8.0 0.50 1913 i 1T80
Gottyl;b_g 23000 . /,8.0 0.50 1913 ! 1990
Vicksburg 10000 . 1800.0 1.00 1913 i
Atlamtm 50_) . I_.0 0.50 1913 t 20AO
CoLd Herbor 1300 . 1.0 0.50 1913 i 2050
ICenrma,d Ht. SD0 , 0.50 1913 l 2060
liuhvi LLe 1500 . 24_0 0.50 1913 i 214.0
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Table 24. Dataset=helm83 d_a (part 4)
i i i i li, i lllll iii i

BATTLE DATE YEAR ATT DEF V XO YO CAU

Ocun Pond . 1864 USA-N USA-S D 6000 5000 1200
SpotsyLvanis . 1864 USA-N USA-S A 90000 50000 I)IX)0
Five Forks . 1865 USA-H USA-S A 28000 19000 1000
Custozza . 1866 I tsty Austr |s D 140000 60000 /.650
HaLLue . 1870 Gerlmny France D 22500 _000 92;"
St. Qmmtin . 1871 France Germwq, D 40000 33000 3500
Loftcho . 1877 Russia Turkey A 20000 15000 1500
Bronkhurst Sprui . 1880 Boer Engtand A 150 259 7
Fish Creek . 1885 Cm Cm D 430 280 50
SLtvnttzo . 1885 Serbia BuLpr_ D 28000 15000 2000
Atbars . 1898 EngLImd Ir_l|a A 14000 18000 S70
giu[ i encheng . 1904 JIIplm Itusstll A 40000 30000 896
Tel |ssa . 1904 Japan Russia A 35000 25000 1200
Attu . 1943 USA Jq=en A 11000 2400 1800
KwejoLein South . 1944 USA Japan A 213/_2 5_12 1214
K_jaLein North . 1944 USA Japan A 2010/, 3563 740
Eniwetok . 1944 USA J_en A 10269 3431 7_6

BATTLE CASY DAYS HOURS WGT ENDDATE OUT NUNB NGTE

Ocean Poncl 700 . 1.00 1913 t
Spotsytvanis 9000 . 240_0 O.SO 1913 | 203()
Five Forks 500 . 48.0 0.50 1913 ! 2170
Custozza 3832 . . O.SO 1913 i 1700
Nat rue 1000 . . 1.00 1913 ! .
St. Questi, 2400 . . 1.00 1913 I .
Loftchs 5200 . . 1.00 1913 ! .
Sr_khurst Sprui 155 . . 1.00 1913 o .
Fish Creek 29 . 1.00 1913 ! .
Stivnitzs 3000 . 72_0 1.00 1913 ! .
Atbmra 5000 . . 1.00 1913 o .
Kiul _ercheng 4000 . 1.00 1913 |
TeL| SSO 3600 . 48_0 0.50 1913 t 2430
Attu 2400 . 5_.0 1.00 1955 ! .
K_joLein South 4400 , 144.0 1.00 1955 | .
Kwajmle|n North 3500 . 7'2.0 1.00 1955 t .
Eniwetok 3431 . 144.0 1.00 1955 i .
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Table gS. Da_t-helmow clata
L i ,i ill i i ulli|i iii I ii

BATTLE DATE YEAR ATT DEF V XO YO CAS_

First Bull Run . 1861 USA-II USA-S 0 30000 32000 2900
First But t Run . 1861 USAoii USA-S D 40000 30000 1492
First Bull Run , I1_51 USA-II USA-S D 18500 18000 2896
Antietam . 1862 USA-II USA-S A 70000 39000 12350
Antietam . 1662 USA-II USA-S 95000 35000 12460
Ant|eta , 1862 USA-II USA-S D 70000 40000 12000
Freder t cksl:sarg . 1862 USA-tl USA-S D 106000 72500 12000
Fredericksburg . 1862 USA-II USA-S D 150000 80000 13771
Freeleri cksburg . 1862 USA-tl USA-S D 122000 79000 12650
Stone River . 1862 USA-S U_-H D 36000 47000 12000
Stone Oliver . 1862 USA-S USA-II D 35000 40000 8000
Chanceltersvi t Le . 1863 USA-S USA-N A &3000 ?3000 13000
Chancel torsv_ t Le . 1863 USA-S USA-lt A 534)00 12000f) 10000
Chmw_etlersv¢tLe . 186_II USA-S USA-II A §5000 13_'_ 120(0)
Chill tlnoogl . 1863 USA-N USA-S A 56000 46000 5800
Chattanooga . 1863 USA-II USA-S A 60000 34000 6000
Frankt tr, . 1864 USA-S USA-II A 38000 32000 6250
Fr_dct in . 1864 USA-S USA-N I) 40000 30000 4500
FrmnkLin . 1864 USA-S USA-II 27000 28000 6500

BATTLE CASY DAYS HOURS WGT EHDDATE OUT NUN8 NOTE

First Bull Run 2000 . 10.0 0.20 1913 t 17'10
First Butt Run 1752 . 10.0 0.20 1913 i 1710
First Bull Eds 1982 . 10.0 0.20 1913 t 1710
Antietam 13700 . 10.0 0.20 1913 i 1910
Antietam 9000 . 10.0 0.20 1913 i 1910
Antietam gO00 . 10.0 0.20 191,3 i 1910
Fredericksburg 5300 . 10.0 0.20 1913 t 19/,0
Fr_ricksburg 1800 . 10.0 0.20 1913 i 1940
Fredericksburg ;200 . 10.0 0.20 1913 i 1940
Stone River 12000 . 20.0 1.00 1913 i .
Stone River 8000 . 20.0 1.00 1913 t
Chancel torsvi t Le 17900 . 24.0 0.20 1913 t 196U
Chsrc_l torsvt t Le 10350 . 24_0 0.20 1913 t 1960
Chancel torsvi t Le 16000 . 24.0 0.20 1913 t 1960
Chattanooga 6600 . 17.0 0.25 1913 i 2010
ChstL_ _ . 17.0 O.ZS 1913 | 2010
Fr qmktin 7.300 . 7.0 0.20 1913 f 2130
Framkt in 1500 . 7.0 0.20 1913 i 2130
Franklin 2236 . 7.0 0.20 1913 i 2130
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Table 26. Datamet=inchondm
..... ___ _ . , i _ .... i i..........

BATTLE DATE YEAR ATT DEF V XO YO CASX

lnchorl-Seout 15SEP1950 1950 USA North K A 25040 22150 196
Inchc.*l-Seoul 16SEP1950 1950 USA North g A 24844 21350 26
]nchon-Seout 17SEP1950 1950 USA North K A 24818 20500 76
]nchon-SeouL 18SEP1950 1950 USA North K A 24742 22750 102
lnchon-SeouL 19SEP1950 1950 USA North K A 24640 22600 72
] nchon-Seoul 20SEP1950 1950 USA North K A 24568 22100 147
[ nchon-Seout 21SEP1950 1950 USA North K A 24421 27675 231
! nchon-SeouL 22SEP1950 1950 USA North K A 24190 25975 165
lr_hon- Seoul 23SEP1950 1950 USA North g A 24025 24375 1/_
I nchon-SeouL 24SEP1950 1950 USA North K A 23882 25305 289
Inchon-Seout 25SEP1950 1950 USA North K A 23593 24290 276
Inchon-Seout 26SEP1950 1950 USA North K A 23317 22390 203
lnchon-Seout 27SEP1950 1950 USA North K A 23114 24640 189
Inchon-Seoul 28SEP1950 1950 USA North K A 22925 23250 43
Inchon-Seout 29SEP1950 1950 USA North g A 22882 22710 ' 69
Inchon- Seoul 30SEP1950 1950 USA North K A 22813 22100 61
!nchon-Seout 010CT1950 1950 USA North K A 22752 23_5 19
Inchon-Seoul 020CT1950 I950 USA North K A 22733 28265 97
Inchon-Scout 030CT1950 1950 USA North K A 22636 27835 38

BATTLE CASY DAYS HOURS UGT ENOOATE OUT HUNB NOTE

i nchon-SeouL 6?3 1 . 1.00 1955 i .
Inchon-Seou_ 675 1 . 1.00 1955 | •
I nchon-SeouL 350 1 . 1.00 1955 | •
inchon-Seo4JL 450 1 . 1.CK) 1955 J •
Inchon-SeouL tMX) 1 . 1.00 1955 J .
Inchon-Seout 600 1 . 1.00 1955 ! .
]nchon-Seout 1350 1 .. 1.00 1955 ! .
I nchon-Seout 1200 1 . 1.00 1955 ! •
lnchon-Seout 900 1 . 1.00 1955 ! .
lrchon-Seout 950 1 . 1.00 1955 t .
I nchon- Seoul 1750 1 . 1.00 1955 | •
inchon-Seoul 950 1 . 1.00 1955 J •
inchon-SeouL 1_2 1 . 1.IX) 1955 ! .
I nchon-Seoul 332 1 . 1.00 1955 i .
[nchon-SeouL 102 1 . 1.00 1955 J .
Irichon-Seoul 305 1 . 1.00 1955 i .
]nchon-SeouL 75 1 . 1.00 1955 i .
Inchon-Seout 350 1 . 1.00 1955 t .
Inchon-Seou_ 800 1 , 1.00 1955 | •
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Table 27. Dataset-lwdb01 dam
ii Ilk I Inllllll II I Iilnnnni Ii mw

BATTLE DATE YEAR ATT DEF V XO YO CASX

N|etq)ort 02JUL1600 1600 Sp Neth Du Amy D 11500 11300 4000
E/hire Mountmin GBNOV1620 1620 lm/Hot Bob Reb A 40000 21000 400
Elimfen 06_Y1622 1622 HoLy Le Pro[ Un A 20000 20000 5000
OessauBridge 25_R16_6 1626 Prot Un Imp Am O 8500 16000 3000
Lutter 2?AUG1626 1626 HoLy Le Dim Am A 171)00 20000 2000
Brettimfetd ! 175EP1631 1631 Imp/Hot Sw/Stx D 32000 37850 13660
The Lech 15kOR1632 1632 Sw Amy lm Am A 33000 27000 1000
ALte Veste 035EP1632 1632 SMAmy lm Am O 46000 60000 4000
Luetzen 16NOV1632 1632 S. Amy lm Am A 18996 21770 4000
NoerdL| ngen G6SEP163& 163_ Su Amy Sp/lm O 25000 35000 12000
bit[[stock O&4)CT16_.S 16_;6 Sw Amy lnq_/Six A 22000 3_)000 7000
Brottenfetd IX 02NOV1642 1642 SMAmy lm Am A 25000 30000 5000
Rocroi 19NAY1643 1643 Fr Amy Sp Noth A 23000 26000 4000
Tuttt|ngen 24NOV16_J. 16&J_ lm Am Fr Amy A 22000 18000 1000
Fre|l_Jrg O_L_UG16_ 1644 Fr Amy lm Am A 19000 16000 8000
Jankau 06NAR1645 1645 lm Am SMAmy O 15000 15000 8500
Nergentheim 0214AY1645 1_5 lm Arm Fr Army A 10000 11000 790
Al torheim (Nord[ 03AUG1645 1645 Fr Amy lm Arm A 18000 164_)0 7500
Lens lOAUG1648 1648 Fr Army lm Am A 14000 18000 4000
Edgeh|t [ 230CT1642 1642 Eng Roy Eng Par A 14300 14870 2500
Hilts[on Noor 02JUL16_ 1644 Eng Par Eng Roy A 27000 17500 1500
Tippermuir 01SEPI6_ 1644 Scot Co Scot Ro O 6800 3000 3000

BATTLE CASY DAYS HOURS WGT ENDDATE OUT NUH8 NOTE

Nieuport 1000 1 , 1,iX) 1756 | 10
Uhlto Iqounta|n 5000 1 . 1.1)0 1756 I 20
Eltmfen 5800 1 . 1.00 1756 i 30
Dessau Bridge 1000 1 . 1.00 1756 ! 40
Lutter 71)00 1 . 1.00 1756 i 50
Bre| tenfeid I 6100 1 . 0.50 1756 ! 60
The Lech _;000 2 . 1.00 1756 | 70
Atte Veste 2000 2 . 1.00 17r._ i 80
Luetzen SO00 1 , 0,50 1756. ! 90
Noerd[ ingen 2000 1 . 1,00 1756 ! 100
E/lt[stock 18000 1 . 0.50 1756 | 110
Breitenfetd II 15000 1 . 1.00 1756 i 120
Rocroi 14000 1 . 1.00 17_6 | 130
Tutti ingen 7000 1 . 1.00 1756 i 140
Fre|burg 4000 3 . 1.00 1756 i 150
Jimkau 2000 1 . t .iX) 1756 i 160
Nergentheim :5500 1 . 1.00 1756 f 170
ALierhe|l (Nord[ 6000 1 . 0.50 1756 i 180
Lens 10000 1 . 1.IX) 1756 | 190
Edgehi LL 2500 1 . 1. O0 1756 t 200
Narston Noor 6000 1. , 1.00 1756 ! 210
Tlppenmir 1 1 . 1.IX) 1756 o 220
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Table 28. DaIaset=lwdb01 data (part 2)
i i i

BATTLE DATE YEAR ATT DEF V XO YO CASX

Steenkerke 03AUG1692 1692 ALlied Fr Amy D 63000 5T,)O0 8000
Neerwi_ (Land _JUL1693 1693 Fr Amy AlLied A 800(0) 50000
NmrsaQt|m 04(0:T1693 1693 Fr Amy ALLied A 40000 36000 30(0)
Zentm 11_P1697 1697 As Arm Tk Amy A 50000 100(0)0 500
Poltava 28JUN1709 171)9 Sw Amy Russ Ar O 21500 80000 _00
Blenheim 13AU0171_ 1704 Allied Fr/Bay A 52000 56000 12883
RBi t L| es 2314AY1706 1706 At t ted Fr/Baer A 02000 60000 3620
Ouder_rcie 11JUL1708 1708 AlLied Fr/Boy A 8004)0 85000 4000
Nstplmquet 115EP1709 1709 AlLied Frlhv A 110000 80000 24000
Peteruar_in 05AUG1716 17}6 As Am Turk Ar A 63000 60000 4500
NolLuitz 10APR1741 1741 As Arm Pr Amy D 18100 22000 4551
ChotusJtz 2?NAY1742 1742 Auo Arm Pr Amy O 29000 24500

,Oettingefl 27JUH1743 1743 Br-Non Fr Army A 35000 26000 2500
Fontenoy 11KAY1745 1745 Sr ALL| Fr Amy D 50000 60000 12000
Hohenfr| edbero 04JUH1745 1745 Pr Amy Atm-Sax A 50000 66000 4737
Sohr 305EP1745 1745 Pr Amy As-Su A 2562 41000 3876
Kessetedorf 1L4)EC1745 1745 Pr Amy Sex Arm A 31000 31200 5000
Prestor_ns 215EP1745 1745 Scot Re Dr Amy A 2400 2200 110
Cut loden 16APR1746 1746 Scot Re Sr Army O 5400 9000 1558
Lobositz 010CT1756 1756 Pr Amy As Arm A 29000 34500 2906
Prague 0bHAY1757 1757 Pr Amy As Am A 65000 62000 14300
Ptusey 23JUN1757 1757 Bengali Br Amy D 50050 2975 500

BATTLE CASY DAYS HOURS klGT EW)DATE OUT NUHD NOTE

Steenkerke 7000 t , 1.00 1756 f 450
HNrwinden (Lm 14000 1 . 1,00 1756 |
Hmrsogl in 11000 1 , 1.00 1756 i 470
Zorita 30000 1 , 1.00 1756 o 480
Pottavo 1300 1 . 1000 1756 o 490
BLenheim 34190 1 , 0,50 1756 | 500
hmitL|es 19000 1 . 1000 1756 | 510
Omienarde 15000 1 . 1.00 1756 i 520
MotptKlUet 12000 1 , 1,00 1756 | 530
Peterwardein 6000 I . I.GO 1756 i 540
Not twi tz 4850 1 . 0.50 1756 i 550
Chotusi tz 4819 1 . 1.00 1756 i 560
Dettingen 4000 1 . 1.00 1756 i 570
Fontenoy 6000 1 . 1.00 1756 i 580
Hohenfrtedberg 13176 1 , 1.00 1756 t 590
Sohr 7444 I . 0.50 1756 t
Kessetsdorf 6630 I . 1.00 1756 | 610
Preltorcams 1800 1 . 1.00 1756 t 620
Cutrodeo 309 1 . 1.00 1756 | 630
Lobosi tz 2873 1 , 1.00 1756 i 640
Prague 13400 1 . 0,50 1858 I 650
PLossey 63 1 . 1.00 1058 o 660
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Table29. Dataset=lwdb01data (part3)
i Ii i i i i i

BATTLE DATE YEAR ATT DEF V XO YO CASX

KoLin 18JUN1757 1757 Pr Amy Aus Am D 32000 44000 1:5768
Hute, N)eck 26JUL1757 1757 Fr Army Br Army A 60000 36000 2500
Rossbach 05NOV1757 1757 Fr-Get Pr Army D 42000 22000 10150
Leuthen 05DEC1757 1757 Pr Amy Aus Am A 33000 65000 11589
Crefetd 23JUN1758 1758 Br ALLi Fr Amy A 32000 50000 1800
Zormlorf 25AUG1758 1758 Pr AmY Russ Ar A 36000 43300 12797 '
Hochktrch 140CT1758 1758 Aus Am Pr Amy A 80000 31000 7587
Bergen 13APR1759 1759 Pr Ai t i Fr Amy O 24000 30000 2800
Ntrclen, 01AU61759 1759 Pr ALLi Fr Amy A 45000 60000 2762
Kunersdorf 12AU61759 1759 Pr Amy Ruu-Au D 50900 59500 19100
Ptlins of Abraha 13SEP1759 1759 Fr Arw Br Army D 4500 4800 1500
Maxen 20NOV1759 1759 Aus Am Pr Amy A 38000 15500 1000
W_rburg 31JUL1760 1760 Pr ALi| Fr Amy A 19000 17000 1300
Liegnitz 15AUG1760 1760 Aus-Rus Pr Amy D ];0000 30000 6000
Torgau 03HOV1760 1760 Pr Army Aus Arm A 50000 53&00 16670
Bunker H|tt 17JUK1775 1775 Br Army AmParr A 2650 :3200 1054
Quebec 31DEC1775 1775 AmArmy Br Amy D 1100 1800 486
Uhtte PLains 280CT1776 1776 Br Amy AmArmy A 13000 13000 313
Trenton 26DEC1776 1776 /UnAmy RoLt's A 2420 1520 12
Pr|nceton 05JAN1777 1777 AmAmy Br Amy A 4800 1200 &4
Freeamn's Farm 195EP1777 1777 Br Amy M Amy &AO0 7000 556
Gemsntovn O&OCT1777 1777 A_ Amy Br Amy O 11200 9000 1090

BATTLE CASY DAYS HOURS UGT EMOGATE OUT NUN8 NOTE

Kottn 9000 1 . 0.50 1858 I 670
Hostenbeck 1500 1 . 1.IX) 1858 1 680
Rossbach 548 1 . 0.50 1858 I 690
Leuthen 22000 1 . 0.50 1858 i 700
CrefeLd 8200 1 . 1.00 1858 i 710
Zomdorf 18500 1 . 0.50 1858 t 720
Hochkirch 9097 1 . 0.50 1858 i 730
Bergen 1800 1 . 1.00 1858 i 740
Ninden 7086 1 . 1.00 1858 t 750
Kunersdorf 15500 1 . 0.50 1858 _ 760
PtIHns of Abrmha 650 1 . 0.50 1858 | 770
Haxen 1000 I . 1.00 1858 i 780
WartxJrg 3700 I . 1.00 1858 | 799
Liellm| tz 3600 1 . 0.50 1858 | 800
Torgau 15(#7 I . 0.50 1858 | 810
Bunker HiLL 479 1 . 0_50 1858 ! 820
Quebec 18 1 . 1.00 1858 I 830
Uhite PLains 150 1 . 1.00 1858 | 840
Trenton 996 1 . 1.00 1858 t 850
Princeton 215 1 . 1.00 1858 i 860
Freemn' s Faro 316 1 . 1.00 1858 | 870
Gerlmtmm 551 1 . 1.00 1858 t 880
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Table 30. Dataset=lwdb01 data (part 4)
I I II I

UTTLE DATE YEAR ATT DEF V XO YO CAn

Berets Heights 070C:T1777 1T/_' Br Amy Aa Amy O 5000 11000 600
NorcnouthCourt H 28JUN17_ 1778 Br Amy AmAmy 13000 11000 358
Camden 16AUG1780 1780 Br Army AmAmy A 2t00 3050 324
Coq_ens 17JAN1781 1781 Br Army AmAmy O 1100 1025 929
GuiLford Court H 1SNARl781 1781 Br Amy AmAlly A 1900 4449 532
Hot_trkas HILL 25APR1781 1781 Sr Amy AmAmy A 900 1551 258
Eutaw Springs 085EP1781 1781 AmArwy Br Amy 0 2,.'q)O 2000 554
Vatmmy 205EP1792 1792 ALt led Fr Amt D 34000 36000 350
Jam_pes 06NOV1792 1792 Fr Amy ALLied A 40000 130(K) 3000
Heerwi_ 18MAR1_ 1793 Fr Am ALI Arm O 45005 43000 &005
H_choote _PI_ 17113 Fr Amy Br-H_ A 420(0) 13000
Mo_ter_otte 12APR1796 1796 Fr Amy ALI Am A 9000 6000 505
Oego 14APR1796 1796 Fr Amy ALI Am A 15000 10000 1000
Wattignie8 150CT17_ 1793 Fr Army Aus Ali A 44000 23000 4500
FtmJnUS 26JUH1794 1794 Aus Am Fr Amy O 46000 73000 4000
Lodi IOMAY1796 1796 French Auc Arm A 17000 10600 900
Castigttone , 05AUG1796 1_ Fr_11ch AU8 Arm A 30000 ' 25000 1500 *
Heresheim 11AU_1796 1796 Au8 Arm Fr Amy A 40000 45000 3000
Wuerzburg 03SEP1796 1796 Aus Arm Fr ,_my A 44000 30000 1500
Arcola 15NOV1_6 1796 Fr Army As Arm A 17300 12700 4500
Rtvol| 14JAN1797 1797 Aus Arm Fr Amy O 28000 20500 14000
Pyramids 21JUL1797 1797' Fr Army HameLuk A 25000 21000 300

BATTLE CASY DAYS HOURS QIGT ENI)OATE OUT NUlqil _OTE

BeniI Heights 130 1 . 1.00 1858 ! 890
M(_th Court H _ 1 . 1.00 1858 | 900
Camden 1050 1 . 1.00 1858 t : 910
Co_erus 72 1 . 0.50 18S8 ! 920
GutLford Court H 420 1 . 1.00 1858 I 930
Hobktrk*s HILL 420 1 . 1.00 1858 t 940
Eutmw Springs 693 1 . 1.00 1858 ! 950
VmL_ &O0 I . 1.00 1858 !
Jemppes 2500 I . 0.50 1858 | 9TO
Neerwinden 3000 I . 1.0() 1858 !
Hondschoot• 3000 1 . 1. O0 1858 | 990
Montenotte 2500 1 . 1.00 1858 l 998
Oego 3000 2 . 1,00 1858 l 999
Uatt i gni es 3000 2 . 0.50 1858 i 1000
FLeurus 7000 1 . 1.00 1858 t 1010
Ledi 1850 1 . 1.00 1858 ! 1020
CutioLtone 3000 1 . 1.00 1858 ! 1030
Neresheim 3000 1 . 1.00 1858 | 1040
Wuerzburg 3000 1 . 1.00 1858 I 1050
ArcoLa 7000 3 . 1.00 1858 ! 1060
Rivot i 5000 2 . , 1.00 1858 I 1070
Pyramids 5000 1 . 1.00 1858 ! 1080
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Table 31. Dataset=lwdb01 data (pwl 5)
, l i i ,,, i ii ...... ii,,!

BATTLE DATE YEAR ATT DEF V XO YO CASX

Stockach I 25MAR1799 1799 Fr Army Am Arm D 38000 50000 4500
Ht. Tobor 17APR1_ 1799 Tk Army Fr Araw O 35000 4500 6500
Zurich ! 04JUN17_ 1799 Au_ Arm Fr Arian D 40000 25000 3400
Novt 15AUG1799 1799 ALLied Fr Army, A 50000 35000 9000
Zurich tit 2_UP1799 1799 Fr Army ALLIed A 35000 23000 4000
14oeskirch OSPMY1800 1800 Fr Army ALI Arm A 60000 60000
Haretn_o 14JUN1800 1800 ALI Am Fr Army O 31000 29000 11000
Hoh_nLindqm 030EC1800 1800 Aul Arm Fr Army D 57000 55000 20000
Auater Li tz 02DEC1805 1805 ALt |_d Fr AraW O 85400 7:3200 27500
Jt_ 1&OCT1806 1806 Fr Army Pr Amy A 96000 53000 4000
A_rstaKJt 1&OCT1806 1806 Pr Army Fr ! 11 D 63500 27000 20000

, EyLmu UOFEB1807 1807 Fr Army RumsAP 78004) 80000 18500
FrtedLond 14JUH1807 1807 Fr Army Russ Ar A 80000 60000 8000
Vtwiro 21AUG1808 1808 Fr Army Br-Port O 13050 19600 1800
Corurm 16JAN1809 1809 Fr Army Br Amy D 20600 14800 1600
ScknaJeht 22ARM1809 1809 Aus Am Fr Amy D 7_,000 66000 12000
Aspern-EssL|_ 21HAY1_ 1809 Aus Am Fr Amy A 990(0) 60(0)0 23000
The Rub 14JUH1809 1809 Fr Army Au Am A 35000 :37000 4000
Wiigrllm _JUL1809 1809 Fr Army Au Am A 1400(0) 140000 340(0)
TaLmvera ZL_IUL1809 1809 Fr Army 6r, Sp D 46000 54550 7300
Bunoco 273EP1810 1810 Fr Arm,/ Br, Por O 65900 51910 4500L

Fuente$ de Orloro 05MAY1811 1811 Fr Army Br, Por O 48260 :37360 2700

BATTLE CASY DAYS HOURS UGT ENOOATE OUT NUNB NOTE

Stc_knch ! 6000 1 . 1.00 1858 i 1090
Mt. Tabor 60 1 . 1.00 1858 • 1100
Zurich ! 1600 1 . 1.00 1858 i 1110
Novi 11000 1 . 1.00 1858 ! 1120
Zurich ttr 8000 2 . 1.00 1858 4 1130
14oamk|rch 5000 1 . 1.00 1858 i 1140
Hor_o 7000 1 . 0.50 1_L_8 | 1150
Xohentinden 2500 1 . 0,_0 1858 I 1160
AumterLitz 7000 1 . 0.50 1858 I 1170
Jena :30000 1 . 1. O0 _858 t 1180
AuerstBdt 4000 1 . 1.00 IIL_ t 1190
Eytau 28000 1 . 0.50 1858 | 1200
FriedLa_d 25000 1 , 0,50 1858 t 1210
Vlwi ro 750 I , 0.50 1858 4 1320
Corunna 1000 I . 0.50 1858 i 1230
Ecknu_t 6000 I . 0.50 1858 | 1240
Aspern-Esst ing 21000 2 . 0.50 1058 ! 1250
The Rub 6211 1 . 1.00 1858 t 1260
Woorom 45000 2 . 0.50 1858 i 1270
Tmtivera 6700 1 , 0.50 1858 i 1280
euuaco 1300 1. ° 0.50 1858 i 1290
Fuentes de Onoro 1800 1 . 1.00 1858 i 1300
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Table 32. Dataset=lwdb01 data (part 6)
i iiiiii iiiii ii I,,-

BATTLE DATE YEAR ATT DEF V XO YO CASX

Atbuera 16MAY1811 1811 Fr Army Sr, Per D 23000 30000 8000
Salamanca 22JUL1812 1812 Br ALt i Fr Army A _000 42000 6000
Vittoria 21JUH1812 1812 Br Atti Fr Amy A 79062 68024 5148
Borodino 075EP1812 1812 Fr Amy Russ Ar A 120000 120000 28000
Luetzen 02MAY1813 1813 Ruse, P Fr Amy D 93000 120000 16000
Bautzen 20MAY1813 1813 Fr Army Pr, Rus A 199000 97900 25000
Dresden 2_JG1813 1813 At t|ed Fr Am O 171)000 120000 40000
Leipzig I_)CT 1813 1813 Attied Fr Amy A 365000 196200 65000
Hanau 300¢T18t3 1813 Fr Army Bay Am A 60000 40000 5000
LmRothfere 01FEB1814 1814 ALLied Fr Amy A 110000 4CO00 6000
Leon 0g_1814 1814 Fr ArMy Att Jed D 47600 85000 6000
Arcf s-sur-Aube 20MAR18_4 1814 Attled Fr Amy A 80000 30000 3000
Ltony 16JUN1815 1815 Fr Army Pr Amy A , 67_7 82895 12000
gustre Bras 16JUN1815 1815 Fr Amy Br-Du A O 26741 33765 4500
WaterLoo 18JUN1815 1815 Fr Amy Attted D 68265 137347 25000
The Thames 050CT1813 1813 US Amy Br Amy A 3500 1600 29
Chippewa 05JUL1814 1814 Br Amy US Amy D 2100 2650
LundyOs Lane 25JUL1814 1814 US Amy Sr Amy D 2000 3000 860
New Orleans 08JAN1815 1815 Sr Amy US Amy D 6000 3200 2600
Boyeca 07AUG1819 1819 Patriot Sp Amy A 3000 3000 66
Carabobo 25JIJN1821 1821 Patriot Sp Amy A _00 5180 200
Bombo_ 07APR1822 1822 Patriot Sp Amy A 1809 2200 531

BATTLE CASY DAYS HOURS UGT EM)DATE OIJ'/ HUM8 NOTE

ALbuerm 7500 1 . 1.00 1858 ! 1310
Setamsrv:m 13000 1 . 0.50 1858 ! 1320
Vittoria 7'000 1 . 0.50 1858 I 1330
aoroclirlo 40000 1 . O.5O 1858 ! 1340
Luetzen 22000 1 . 0.50 1858 i 1350
Bautzen 20000 2 . 0.50 1858 t 1260

Dresden 10000 2 . 0.50 1858 ! 1370
Leipzig 60000 4 . 0.50 1858 i 1380
Haneu 15000 2 . 1.00 1858 i t390
La Rothiere 6000 1 . 0.50 1858 t 1400
Leon 4000 2 . 0.50 1858 i 1410
Arcis-sur-Aube 5000 2 . 1.00 1858 i 1420
Ltgny 18000 1 . 1.00 1858 | 1430
Gustre Brms 4500 1 . 1.00 1858 t 1440
U_ter too 22500 1 • 0.50 1858 i 1450
The Thames 668 1 . 1.00 1858 i 1460
Chtppe_a 335 1 . 1.00 1858 i 1470
Lur._' s Line 878 1 . 0.50 1858 i 1480
Ne_ Or teens 71 1 . 1.00 1858 i 1499
Soyeca 1800 1 . 1.00 1858 t 1500
Carebobo 2908 1 . . 1.00 1858 ! 1510
Bond)one 250 1 . 1.00 1858 i 1520
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Table33. DaIaset=hNdb01clara(part7)
ii iiii i i ii_ -- Ull

BATTLE DATE YEAR ATT DEF V XO YO CAS)(

Ptch|nchl 2/_MY1822 1822 Sp Army Petr4ot D 2500 2&O0 590
Jun|n 06AUG1824 182& Patriot Sp Army A 2000 2000 145
Ayscucho 090EC1824 1824 Sp Army Pratt|or O 9310 5780 2500
SM! Jac|nto 21APR1836 1836 Texan V Mex Am A 743 1600 39
Palo ALto 08MAY1846 1846 US Army Nex Am A 2288 6000 48
Resac_ de Le Pat ogMAY1846 1846 US Amy 14exAm A 1700 5600 17.2
Buena Vista 22FE81847 1847 Hex Am US Army D 14000 4759 2000
Cerro Gordo 17APR1847 1847 US Army Mex Arm A 8500 12000 ;31
Contrera 20AUG1847 18&7 US Army Mex Am A &500 4000 60
Churdousco 20AUG1847 18&7 US Ar_y t4exAm A 8&97 10500 996
Nal|no del Rey 085EP1847 1847 US Army' MeX Am A 3100 12000 792
Ch_HDuLtepec 135EP18_7 18/,7 US Army Mex Arm A 7180 15000 863
The Atm 20SlSP1854 185& Br, Fr, Russ Ar A 65000 36400 2562
lrdcerma. OSMOV1854 1854 Russ Ar Br and D ;2000 16000 15187
Nigents C)4JUH1859 1859 Fr _ Aus Am A 48090 61618 ;530
SoLfertno 2;JUH1859 1859 Fr and Aus Am A 143000 130000 17400
Sklo_ (Koeniggr 03JUL1866 1866 Pr Army Aus and A 220000 215030 9200
Custozza li 2;JUN1866 1866 lt Army Aus Arm D 90000 75000 8100
First Bull Run ( 21JUL1851 1861 US Army CS Army D 35000 32500 2896
tdtLson,s Creek 10AUG1861 1861 US Army CS Amy D 5400 10175 1235
Belmont 07Hor1861 1861 US Army CSAmy A 3144 5000 607
M| LL Springs 19dAN1862 1862 CSAmy US Amy D 4000 4000 533

BATTLE CASY DAYS HCUAS WT ENDDATE OUT NUMB NOTE

Pichinchm ' 340 1 . 1.00 1858 _ 1530
dun|n. 464 1 . 1.00 1858 i 1S&O
Ayecucho 919 1 . 1.00 1858 | 1550
Sm Jactnto 1600 1 . 1.00 1858 t 1560
Palo ALto &O0 1 . 0.50 1858 ! 1570
R_ de ta Pal 600 1 . 1.00 1858 I 1580
Buena vista 746 2 o 0.50 1858 ! 1590
Cerro Gorclo &000 2 . 0.50 1858 ! 1600
Contreras 1513 1 . 0.50 1858 i 1610
Churubusco 312; 1 . 1.00 1858 ! 1620
Marino del Rey 2700 1 . 1.00 1858 i 1630
Chaputtepec 1800 1 . ! .00 1858 _ 1640
The ALma 5709 1 . 0.50 1858 t 1650
Inkerman ;105 1 . 0.50 1858 i 1660
Nagenta 10236 1 . 0.50 1913 t 1670
SoLferino 21800 1 . 0.50 1913 t 1680
Sedo_ (_Coeniggr 44300 1 . 0.50 1913 I 1690
Custozza | t 5600 1 . 0.50 1913 ! 1700
First Bull Run ( 1982 1 . 0.20 1913 t 1710
Ui tson's Creek 1095 1 . 0.50 1913 1 1720
Belmont 642 1 . 1.00 1913 I 1730
Hl t t Springs 262 1 . 1.00 1913 i 1740

. ------,,immlmm_l
i i i i, i iiiii ii iiiii __
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Table 34. Dataset=lwdb01 data (part 8)
iii i i ii ii

BATTLE DATE YEAR ATT DEF V XO YO CAU

Fort Donetson 15FEB1862 1862 CS Army US Amy D 21000 27000 2000
Pea Ridge 0714AR1862 1862 CS Amy US Amy D 16202 10500 1300
Kernstoktn 2._4AR1862 1862 CS Army US Amy D 3087 7000 718
ShfLob OOAPR1862r 1862 CS Amy US Armf D 60,335 66812 10699
Front Royal 23MAY1862 1862 CS VoLt US 1st A 16000 1063 35
First Wincester 25MAY1862 1862 CS VoLt US V Co A 16000 7000 365
Cross Keys 08JUN1862 1862 US Amy CS Volt O 10500 5000 684
Port Republic 09JUN1862 1862 CS VoLt US V Co A 15000 3000 800
Seven Pines (Fat 31MAY1862 1862 CS Army US Army O 61816 61797 6100
MechantcsviLte 26JUtlt862 1862 CS Army US Army D 16808 15631 1486
Gatne's HiLL 27JUN18&?. 1862 CS Army US Army O 57018 36216 8731
Gtendate-Freyser 29JUN1862 1862 CS Amy US Amy D 86768 83365 4261
Hatvern Hf Lt 01JUL1862 1862 CS Amy US Amy D 82507 78902 5355
Cedar Hountain 09AUG1862 1862 US Amy CS Army D 8030 16868 2353
Second BuLL Run 29AUG1862 1862 US Army CS Amy D 73696 68527 14462
South Mountain 165EP1862 1862 US Amy CS Amy A 28680 17852 1813
Antietam (Sharps 175EP1662 1862. US Army CS Army D 90000 46000 12610
Corinth 0::10CT1862 1862 CS Amy US Amy O 22000 21167 4233
PerryviLLe 080CT1862 1862 US Amy CS Amy 36940 16000 4211
Fredericksburg 130EClSd2 1862 US Amy CS Amy O 106007 72697 12653
Nurfreesboro (St 31DEC1862 1862 CS Amy US Amy 36732 61600 11739
Chancel Lorsvt t Le 01MAY1863 1863 US Amy CS Amy D 113000 60892 17278

BATTLE CASY DAYS HOURS 5IGT EHI)DATE OUT NUMB NOTE

Fort OoneLsan 2009 1 , 1,00 1913 ! 1750
Pea Ridge 1384 2 , 0,50 1913 I 1760
Kerrmtown 590 1 . 1.00 1913 I 1770
Shl Lob 13047 2 , 0,50 1913 i 1780
Front Royal 906 1 . 1000 1913 , o 1790
First Wincester 2126 1 , 1,00 1913 t 1800
Cross Keys 288 1 , 1.00 1913 | 1810
Port RepubLic 1018 1 , 1,00 1913 o 1820
Seven Pines (Fni 5000 2 , 1,00 1913 t 1830
Mechanicsvi t Le 361 1 . 1.00 1913 t 1860
Geine's Mi t L 6837 1 . 0.50 1913 t 1850
GlendaLe-Frayser 4443 2 . 1.DO 1913 i 1860
Matvern Hi t t 3216 1 . 1,00 1913 t 1870
Cedar Mountain 1338 1 , 0,50 1913 I 1880
Second Outt Run 9476 2 , 0,50 1913 i 1890
South Mountain 2685 1 . 1.00 1913 i 19._,0
AnttcCam (Sharps 13700 1 , 0.20 1913 t 1910
Corinth _20 2 , 1,00 1913 ! 1920
Perryvi LLe 3396 1 . 0,50 1913 t 1930
Fredericksburg 6656 1 . 0.20 1913 t 1940
Hurfreesboro (St 12906 2 o 1,00 1913 I 1950
Chancel Lorsvi LLe 12821 6 , 0,20 1913 i 1960



Table35. D_=lwdb01 data (part9)
i iiii i ii ....... mm ii i

_TTLE DATE YEAR ATT DEaF V XO YO CASX

_%mpion's Hi LL 1_4AY18_3 1863 USAmy CS Amy A 29373 20000 24&1
Brtndy SLit|on 09JUN1863 1863 US Cir CS Csv A 12000 10000 900
Getl;ysbur9 01JUL18_3 1863 CS Army US Am O ?SOS& 83_ 28063
Chlckm_a I_;EP18_ 1863 CS Army US Amy A 66326 58222 18454
Chstt_ 24NOV1_ 10&] US Amy CS Amy A 610(0) &0(0)0 5R4
The WiLderness O54MY18b_ 186& I_ At.my CS Amy O 10t8g_ 61025 17666
SpotsyLvan|s 08_Y18_ 18(_ US Arwy CS Amy D 90000 SO000 18399
NowtUrket 15MAY1_ 1864 CSAmy US Amy A 5000 5150 577
Cold H:r'ber 03JUtllS_ 18_ US Amy CS Amy _ 1071)07 59000 11000
geneelu,,,Nountmtn 2TJt&lr186& l_lk_(, US Amy CS Amy O 16225 I?T_ 2051
_oechtree Creek 20JUL18_ 18_ CSArmy US Amy D 18832 20139 27_
AtLantl [ 22JULl_ 1_ CSAmy US Amy D _ 504)'7 8000
Petersburg 15JUN18_ 18_ US Amy CS Pets O 6,3797 4t4_ 8150
GL_ Tavern 18_;18(_ 1864 '_S V Co CS 1;I A 20289 14737 &&SO

Creek {T I_PIS(_ 1664 US Amy CS |! C A 37711 I_03 5018
Cedar Creek 190CT1_(_ 1864 CS | l C US Amy D rt_10 30_J_ _10

Fr_kt in 30NOVI_ 18(_ CSAmy US IV, D 2(_J_7 2?939 6252
Nmshvi| Le 15DEC18_ 1%& US Amy CS Amy A 49T/3 23207 3061
Bentonvi tie l_4kltll_5 1865 CS Amy US Amy P 27000 60000 2606
Din_iddie C_rt _1865 1865 US krw CS Amy 45247 20030 2731
F|ve Forks 01kPIt_865 1665 US V Co CS Pick A 30000 IC000
Sell 02APR1865 1865 USCar CS Car A 13500 71)00

BATTLE CASY DAYS HOURS MGT EN(X)ATE OUT _ NOTE

Chemlon's H|tL 38S1 1 . 1,00 1913 | 1970
irsndy Station 500 1 . 1.00 1913 _ 1960
G_ttysburg _4)_9 3 . O.SO 1913 ! lCr;K)
Ch_ckmsu_ 16170 2 . 0.50 1_3 ! 2000
Chilltimooga 6667 2 . 0.25 1913 I 2010
The Vttder_wss .-_0 2 . 0.$0 1913 I 2020
SpotsyLvlmia 10000 7 . 0.50 1913 t 20_)
kiev Market 831 1 . 1.00 1913 _ 2040
Cold Nmrbor !5D0 1 . ,0.50 t913 t 2050
K_sIw _ta_n &&2 I . 0.50 19_3 | 2060
Pe4_t'ree Creek 1600 1 . 1.(_ 1913 t 2070
Atlants 3_2 I . 0.50 1913 i 2080
PetersburQ 4752 _ . 1.00 1913 t 2090
GLobeTavern 1619 4 . 1.00 1913 t 2100
OpequonCreek CT 3921 1 . 1.00 1915 t 2110
Cedar Creek 5665 I . 1.00 1913 ! 2120
Frankt _n 2326 1 . O.ZO 1913 I 2130
Huhvt tte 5350 2 . 0.50 19713 ! 21_;0
hntonv_ tte I_ 3 . 1.00 1913 I 2150
D|nv_ddie Court 1800 3 . 1.00 1913 _ 2160
Ftw Forks 6000 I . 0.50 1913 ! 2170
Sets ;000 I . 1.00 1913 t 2180

_-,-_,,,_. , .... i_ _ i i_ii i_1 iii
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Table36. Dataset=lwdb01_ (part10)
i,i iJ ii i i ml = =mim =l==

BATTLE RATE YEAR ATT DEF V XO 11'0 CASX

Sayter's r,;'Hk 06_m1865 1865 US VI C CS Arw A 30000 21000 1180
Ue|s;.'_+_urg 04J4_1870 1870 Get Th| Fr ! Co A 51000 6000 1600
Froeschwitter (W 06AU01870 187U Ge/- Thl Fr Amy A a2000 41000 107'00
Sp|chem 06N_1870 1871) Get Fir = Fr || C A /_000 28000 &900
;4en LmTour" 16AU(;1870 1870 Get Fir Fr Army A 91000 113000 16000
_;roveLotte-St. P 18AU61871) 1870 Gcr Fir Fr Amy A 187000 113000 20200
Sedan 01S[P1871) 1870 Gcr Sec Fr Amy' A ZOO000 120000 9000
CouLmiers 09NOV1870 1870 Fr Army Bay I C A 60000 20000 1800
OrLeans 02DEC1870 1870 Get Ssc Fr Am, A 66000 116000 6300
Le M=m= 11J_Ji1871 1871 Get Ssc Fr Amy, A 72000 88000 4000
Betfort 15J_1871 1871 Fr ,_,T_W Oer Am D 110000 40000 8000
lSL'TJhthmna 22JAN18?9 187_ ;[ULUAl" Br 2&rh A 20000 1800 3000
ULundi O&JULIS?9 t8?9 7._tu Ar Br Arw D 20000 5317 1500
Najube Htt t 27FEB1881 1881 Boer Ar Br Ar_, A 1200 350 6
TeL eL-Kebtr 13SEP1882 1882 Br Amy Ell Amy _ 17&01 ZOO00 &69
Om_rmm 0tSEP1898 1898 I_hdfst Br Amy D 55000 ?..5800 30700
Adoue 01K_R1896 1896 Eth Am tt Amy A 120000 20251 17900
Kodder R_ver 2_0V1899 1899 Br Amy Boer Ar A W)O0 3500
.Mlgersfontein 11DEC18W 1899 Br Amy Soer Ar I) 15000 9000 9/,8
CoLerso 1SDEC1899 1899 Br Amy Boer Ar O 13411 5500 1126
Sp|_ Kop 04JANI900 1900 Or Amy Boer Ar D 24000 5000 1734
Psardeberll 18FEB1gOO 1900 Br Amy Boer Ar 15000 4000 1270

BATTLE CASY _)AYS KOUItS UGT ENBOATE OUt MUM NOTE

SayLer* s Creek 7000 1 • 1.00 1913 | 2190
_4SS_ 2100 1 • 1.00 19t3 0 2200
FroeschwtLter (W 20300 1 . 0.50 _._13 | 2210
Spichem 3100 1 . 0.50 19t3 t 2220
l_l_'S La Tour l&O00 I . 0.50 1913 ! Z230
GraveLotte-St. P 12800 1 . 0.50 1913 ! 22;0
S4d_ 38000 I . 0.50 1913 | 2250
CouLm(erl 1800 1 . 1.00 1913 t 2260
Orte,ms 28000 3 . 0.50 1913 ! 2270
Le Ml_s 26000 2 . t .00 1913 ! 2280
Betfort 2000 3 . I .IX) 1913 t 229C
!sor_ taana I_J,5 I . I.O0 1913 o 2300
UL=_di 100 I . I..00 1913 o 2.310
Hojubo HiLL 284 'f . 1.00 1913 o 2320
TeL eL-Kt,bir ZSO0 I . 1.00 1913 | 2330
Cmm_r'mi_ _ I . 1.00 1913 • 2340
Ado_a 9678 1 . 1.00 19t3 • 2350
)lock:_r River 150 1 . 1.00 1913 ! 2360
Nooersfont ei n 236 1 . 1. O0 1913 ! 2370
Cotenso 50 1 . 1.00 1913 o 2380
SpOonK¢_ 335 1 . . 1.00 1913 o 2390
Pu_deberg 350 1 . 1.00 1913 ! 2400
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Table 37. Dataset=lwdb01 dm (part 11)
ii i i i ii i u i

BATTLE DATE YF.J_ ATT DEF V XO YO CABX

Slm Juam-EL lane 01JUL1898 1898 US V Co Sp Amy A 15065 1592 1572
The YmLu 3_kPR1904 1904 Jop Fir Russ Ar A 56000 18000 1100
Tel,|ssu 14JUN190& 1904 Jop Slc Rule Ar A 36000 38000 1200
LllKNamg ;;_AUG1904 1904 altp Am RumsAr A 135000 150000 17500
The She-No 050CT1904 1904 Ruse Ar Jap Am D 210000 145000 46000
Slmdepu 26JAN1905 1905 Russ Ar Jop Am D 58000 40000 13000
14ukcten 21FEB1905 1905 Jop Am Rues Ar A 314000 310000 41000
Kmvmovo 230CT1912 1912 Serb F! Tk Araw A 103000 110000 5000
Lute' Burps 290CT1912 19t2 But Am Tk Amy A 144)000 110000 20000
Pret|p 01tl01/1912 1912 Serb FI Tk Amy A 50000 20000 3000
Ncmnm_Im:ir 16NOV1912 1912 Serb AP Tk Amy A 120000 90000 5000
AdrianopLe 23/MR19_3 19t3 But Slc The Acb' A 152000 75000 9300
kkDruu 14AUG!920 1920 Pot Arm SoY Am A 160000 200000 S0000
The Niemm Z3SEP1920 1920 Po!, Am _v Am A 80000 108500 20000
Gusdal,ojare-Brth tlNAR1957 1937 lt Vol, Sp Rep D 52000 100000 6460
Chl_gkufeng/Shac 30JUL19_ 1938 Jop 1/7' Soy S9t A 1&10 1&60 178
H_tl, §2/Shmchoof 02AUG1938 t938 Soy 40t Jap 19t D 4000 3010 44)0
Chongkufeng/tl|LL 06AUG19)8 1938 Soy Spe J_ 19t D 20000 8000 4000
NowJc_am:Open|n 28MAYl_Q 1939 Jail)6&t Soy 1tt 1300 1220 2?8
Ncmnhan: Sovte_ 20AUG1939 1939 Soy Fir Jap Stx A 57000 30000 10000
Suom_smlmi 11DEC1939 1939 Fin 9rh Soy 16.3 A 9000 L'MjP_6 2670

BATTLE CASY DAYS HOURS t4ET EHDDATE OUT _ NOTE

San Juln-Ei Clme 850 I . 1.00 1913 • 2410
The Yatu 2500 2 . 1.00 1913 ! 2420
Tel,i smJ 3,800 2 • 0.50 1913 ! 24.30
L Iamyw'q; 16500 10 . 1,GO 1913 t
The ShA-Ho 1'/000 l& , 1.00 19'i3 ! 2450
Sandepu 9&00 2 . 1.00 1913 ! 2460
I_kde- 96500 18 . 1.00 '_913 | 2479
K_ 10000 2 . 1.IX) 1913 | 2/,80
Lute' Ilurgam 30000 $ . 1.00 1913 t 2490
Pre!,lp 6000 2 . 1.00 1913 I 2500
Ikonostt r 20000 3 . 1.00 1913 I 2510
Adriamopl,e 15000 3 . 1,00 1913 | 2520
Wnr's_ 150000 12 . 1. O0 19.36 i 2530
The II i emmn 50000 6 . 1.00 1936 ! 2,_0
Gumdlil,mjmrm-Orlh 6660 5 . 1.00 1955 ! 2550
Chlmgkufeng/Shs¢ 350 1 . 1.00 195S t 2S60
H| l,l, $2/Shacheof 41 2 . 1.00 19S5 i 2570
Chlmgkufeng/H | Ll 1100 $ . 1.00 1955 i 2580
I_omrvhan: Ot_'_tn 250 2 . 1.00 1955 I 2590
llomnhlm: Soviet 11500 12 . 1.00 1955 I
SuosuJsmtmmt 19600 29 . 1.(XI 1955 o 2610
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Table 3B, Dataset=lwdb02 data
......... sl

BATTLE DATE YEAR ATT DEF V XO TO CASX

ALsace-Lorraine 15AUG1914 1914 Fr Firs Ger Six D 457000 345000 65340
Atsmce-Lorrmine 20A_JG1914 1914 Ger Six Fr Firs A 3504)(0) 40(0)00 11000
The Ardenfles 2ZAUG1914 1914 Fr Thir Ger Fea D 300(0)0 40(0)00 17190
The $_re 2ZA_JG1914 1914 Gtr Ssc Fr Fift A 440(0)0 254000 21018
Norm ?.3d_UG1914 1914 Ger Fir Br ExI=,D A 260(0)0 "/I)0(0) 6210
Le Catemu 2&AUG1914 1914 Gtr Fir Br Expe A 250000 40000 8970
Guise 29AUG191& 1914 Gtr Ssc Fr Ftft 260000 200000 12000
Heights of Nancy 03SEP1914 1914 Ger Six Fr Firs D 350000 276000 73000
Ourcq I 055EP1914 1914 Fr Sixt Get IV 100000 45000 5600
Ourcq 1! 065EP1914 1914 Fr Stxt Gcr Fir 196000 157000 40000
Petit Morin 065EP1914 1914 Fr Fift Ger Ssc A 227000 82000 45000
Two Morin= ,065EP1914 1914 Br Expe Gcr Fir A 90000 13000 2500
Marshes of St. G 065EP1914 1914 Get Ssc Fr N|nt D 101000 141000 25000
Vitry le Francoi 06SEP1914 1914 Ger Tht Fr Four D 113000 170000 26000
GaP of Revigny _EP1914 1914 Gcr Fif Fr Thlr D 142000 IBO000 29000
The Aisne 13$EP1914 1914 Fr Fift Ger Fir D 343000 290000 50000
$tat iuponen 17AUG1914 1914 Ru_| II Gcr 1 C D 50000 40000 3500
Gumbinr_ 20AUG1914 1914 Gcr Eig Russ Fi 120000 150000 20000
T_rg 2_1914 1914 Get Eig Russ Fi A 187000 160000 13212
NesurioJ_ Lakes GgSEP1914 1914 Gtr Eig Russ Ft A 288600 273000 40000
Krssni k _3AU61914 1914 Am Ft r Russ Fs A 350000 260000 50000
Komsrov 26AUG1914 1914 /Ius Fou RUSSFi A 300000 260000 40000

BATTLE CASY DAYS HOURS NGT EMDDATE OUT NUIm NOTE

Atssce-Lorrsine 32880 5 . 1.00 1936 ! 2620
ALsace-Lorraine 21780 2 . 1.00 1936 t 2630
The Ar_ 12720 2 . 1.1)0 1936 i 2640
The SuN)re 8000 2 , 1,00 1936 i 2650
Norm 1638 1 . 1.00 1936 | 2660
La CetemJ 71100 I . 1.00 1936 t 2670
Guise 8000 I . 1.00 1936 t 2680
Heights of Nancy 52000 5 . 1.00 19 t 2690
Ourc(_1 2500 I . 1.00 1936 | 2700
Ourcq Il 39000 4 . 1.00 1936 i 2710
Petit Morin 19000 4 . 1.00 1936 | 2720
Two Mori_ 3501) 4 . 1.00 1936 J 2730
Nmrshes of St. G 29000 4 . 1.00 1936 i 2740
Vitl_/ Le Frencoi 27000 4 . 1.00 1936 t 2750
Gap of Revigrrf 29000 4 . 1.00 1936 t 2760
The Aisne 30000 6 . 1.00 1936 i 2770
Stmi tuponer, 2000 1 . 1.00 1936 i 2780
Gumbinn_ 20000 1 . 1.00 1936 ! 2790
Toranerd_erg 120000 4 . 1.00 19rJ16 i 2800
Nasuri=n Lakes 125000 5 . 1.00 1936 i 2810
Krasnik 50000 3 . . 1.00 1936 i 2820
Kemr¢_ 900(0) 5 . 1.00 1936 t 2830

J i i i i H H
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Table 39. Dataset=lwdb02 data (part 2)
iii i iu. ill i i ii i ii

BATTLE DATE YEAR ATT DEF V XO YO CASX

GniLs Lips 26AUG1914 1914 Aus Thi Russ Th D 260000 480000 76000
Rsva Russka 035EP1916 191/, Aus Sec Russ Th D 900000, 936000 180000
Lodz 12NOV1914 191& Ger Nin Russ No A 260000 400000 60060
The Jadar 12AUG191& 1916 Aus Ssc Sorb Ft D 200000 200000 34000
The KoLubrs 03DEC1914 1914 Serb Fi Aus Ftr A 200000 300000 45000
Eastern Chmgn 15FEB1915 1915 Fr Four Gcr Tht D 16.3182 85220 42820
Nevve ChapeLte 101#Ut1915 1915 Br Firs Get Stx D 870__0 60000 12892
Ypres li 22APR1915 1915 Ber Fou Br Seco D 150000 190000 35000
Festubert 16MAY1915 1915 Br Firs Ger Six D 90365 30000 16648
Loos 25SEP1915 1915 Br Firs Gcr Six D 298437 75000 61713
Minter BattLe 07FEB1915 1915 Ber Eig Russ Te A 650000 300000 135000
Oortice-Tarnou ( 02MAY1915 1915 Oer ELe Russ Th A 216000 219000 36000
First lsonzo 23JUN1915 1915 lt Seco Aus Ftf D 200000 100000 1&9_7
Second Isonzo 18JUL1915 1915 lt Seco Aus Fif D 200000 128500 418_
Third Isonzo 180CT1915 1915 lt Seco kus Fir D 35(_)00 157000 67008
Fourth Isonzo IONOV1915 1915 lt Seco Aus FIf O 311000 136000 48_7
First DardaneLte 25_R1915 1915 ALLIed Tk Ftft 32000 10000 5400
SuvLa Bay 07AUG1915 1915 Br 7Lh, Tk 7Lh D 25000 15800 9000
Kut-et-kura 275EPI915 1915 Br Nea Tk Amy A 11000 11300 1230
Ctesiphon 22MOV1915 1915 Br Nes Tk Army D 13756 20&O0 4593
First Somme 22NOV1915 1915 Br Four C_r Ssc D 600000 300000 670000
Somme,Fourth Ar 01JUL1916 1916 Br Four Gcr Sec D 290000 95000 57450

BATTLE CASY DAYS HOURS WGT ENDDATE OUT NUNB NOTE

Gnite Lips 35000 5 . 1.00 1936 o 28k0
RmvaRusska 82000 8 . 1.00 1936 I 2850
Lodz 95000 13 . 1.00 1936 t 2860
The Jadar 18000 8 . 1.00 1936 t 2870
The Kotubre 92000 7 . 1.00 1936 | 2880
Eatern Chaq:mgn 23050 30 . 1.00 1936 | 2890
Neuve ChapelLe 12000 4 . 1.00 1936 f 2900
Ypres I ! 70600 33 . 1.00 1936 t 2910
Festuber t 5000 11 ° 1.00 1936 1 2920
Loos 19836 20 . 1.00 1936 i 2930
Uinter BattLe 210000 15 . 1.00 1936 i 2940
Gori i ce-Tarnou ( 153654 3 . 1.00 1936 i 2950
First l sonzo 9958 15 . 1.00 1936 i 2960
Second I sonzo 46640 17 . 1.00 1936 i 2970
Third Isonzo 31474 18 . 1.00 1936 i 2980
Fourth i sorteD 40217 23 . 1.00 1936 i 2990
First DardaneLLe 3900 1 . 1.00 1936 i 3000
Suvta Bay 7_0 4 . 1.00 1936 i 3010
gut - • L- MB ra 5300 2 . 1. O0 1936 i 3020
Ctesiphon 6188 3 . 1.00 1936 i 3030
First Some 500000 116 . 1.00 1936 I 3040
Somme,Fourth Ar 800tr 1 . 1.00 1936 | 3050
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Table 40. Dataset-twdb02 data (part 3)
i ii i i ill i i

BATTLE DATE YEAR ATT DEF V XO YO CASX

Some, Ovtt|ers 01JUL1916 1916 Br Sth Get 180 D 11300 2800 5121
Some, Sazentin 14JUL1916 1916 Br Four Gcr 3d 45000 15000 9000
So=me, Fters-Cou 155EP1916 1916 Br Four Gtr Fir A 190000 90000 3500
Caucasus Winter lOJAN1916 1916 RumsAP Tk Thir A 103000 61000 8000
Lake Narotch 18NAR1916 1916 Russ Se Ger Ten D 350000 180000 100000
1916 Brusi toy Of 04JUN1916 1916 Russ So Au= Sic A 600000 500000 495000
Fifth isonzo 111¢_.R1916 1916 lt Seco Au= Ftf D 300000 160000 3800
Aslago 15RAY1916 1916 Aus Thi lt Firs A 213000 118000 41264
Trentino Counter 16JUN1916 1916 lt Fift Aus Thf A 200000 172000 72000
Sixth lsonzo (6o 06AUG1916 1916 lt Seco Au= Ftr A 308000 168000 51232
Arras 09AFR!917 1917 Br Firs Get Stx 276000 120000 83379
Aisne li 16APR1917 1917 Fr Fift Ger Fir D 1000000 480000 118000
Netsines 07JUN1917 1917 Br Seco Get Fog A 180000 100000 17000
Ypres I i i 31JUL1917 1917 Br Seco Ger Fou D 380000 200000 399821
CMbrat i 20NOV1917 1917 Br Thtr Get Sic A 90000 75000 15000
Cubrai li 30NOV1917 1917 Get Sic Br Thtr A 130000 90000 28000
Tenth Isonzo 12NAY1917 1917 it Seco A_ Fir A 280000 165000 157000
Eteventh isonzo l&_J61917 1917 lt Sero Au= Ftr A 51_DOO 252000 166000
Caporetto 240CT1917 1917 Au= Fl f i t Seco A 602000 574000 20000
Tigris Crossing 22FES1917 1917 Br i, i Tk U/i A 46000 10500 2750
Gazs I 26qAR1917 1917 Sr Army Tk Eigh D 25000 26000 4000
6azs li 17APR1917 1917 Br Army Tk Army D 25000 20000 6400

BATTLE CASY DAYS HOURS WGT ENDDATE OUT NUNS NOTE

Somme,Ovt t Lets 281 1 . 1.00 1936 ,= 3060
Some, Bazent in 4000 1 . 1.00 1936 t 3070
Some, F[ers-Cou 3000 1 . 1.00 1936 i 3080
Caucasus Winter 25000 7 . 1.00 1936 t 3090
Like Narotch 20000 9 . 1.00 1936 t 3100
1916 Brusi tov Of 260000 34 . 1.00 1936 t 3110
Fifth i sonzo 1985 5 . 1.00 1936 t 3120
Asi=go 7/,887 27 . 1.00 1936 i 3130
Trent ino Counter 29000 24 . 1.00 1936 t 31/,0
Sixth !sonzo (Go 41835 12 . 1.00 1936 i 3150
Arras 75000 15 . 1.IX) 1936 J 3160
Aisne I ! 40000 15 . 1.00 1936 i 3170
Messines 32500 8 . 1.00 1936 i 3180
Ypres l I i 270710 130 . 1.00 1936 i 3190
Cmbrsi ! 25000 7 . 1.00 1936 i 3200
Cambrai i ! 29000 4 . 1.00 1936 i 3210
Tenth i sonzo 75700 25 . 1.00 1936 _ 3220
ELeventh I sonzo 85000 29 . 1.00 1936 i 3230
Caporetto 305000 31 . 1.00 1936 t 3240
Tigris Crossing 4300 3 . 1.00 1936 t 3250
6aza i 2450 2 . 1.00 1936 i 3260

O-zs i i 2000 3 . 1.00 1936 i 3270 V
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Table 41. Dataset=lwdb02 data (part 4)
i i ii

BATTLE DATE YEAR ATT DEF V XO YO CASX

Oaza i i I 310CT1917 1917 Br Amy Tk Seve A 72000 34400 2696
Jcllction Station 13NOV1917 1917 Br Amy Tk EIgh A 85000 15500 4000
SecondSomme:Ph 21HAR1918 1918 Get Sec Br Firs A 800000 600000 70000
SecondSomme:Ph 27HAR1918 1918 Gcr Sec Br Firs 700000 600000 133000
Lys 09APR1918 1918 Get Fou Br Firs A 500000 400000 175000
Yvonne& Odette , 13APR1918 1918 Get Spe USCos. A 30?2 650 71
Chemindes Oamos 27NAY1918 1918 Ger Fir Fr SJxt D 250000 75000 118000
C_tigny 21HAY1918 1918 US 1st Gcr 1/2 A 8679 725 300
BetLeau Idood 06JUN1918 1Q18 US 4th . Get IV 9437 6436 1087
HILL 142 06JUN1918 1918 US 5th Get 2/;. A 2913 1458 383
West Wood! 06JUN1918 1918 US 3/5t Get 1/4 O 1740 1121 361
8ourel;ches I 06JUN1918 1918 US 6rh Get 2/4 2733 1352 343
Hi t t 192 06JUN1918 1918 US 23d Get 1/4 D 3608 3955 340
West Mood |I 11JUH1918 1918 US 2/5t Get 1/4 A 3343 1798 279
North Mood 1, "H 12JUH1918 1918 US 2/5t Get 2/1 A 1747 1952 167
Bouresches 11 13JUH1918 1918 Gcr 109 US 3/5t D 36_ 2629 138
North Mood Xl 21JUN1918 1918 US 1/7t Get 3/3 O 1697 1428 192
North Mood I !! 23JUN1918 1918 US 3/5t Ger 1/3 D 1256 1565 133
North Mood IV 25JUH1918 1918 US 3/5t Get 1/3 A 4453 1546 273
Voux 01JUL1918 1918 US 3<1B Get 201 A 12812 10358 336
La RocheMood Ea 01JUL1918 1918 US 2/9t Got 1/4 A 4515 5182 94
La Roche WoodVie 01JUL1918 1918 US 3/23 Get 2/4 A 4508 5177 223

BATTLE CASY DAYS HOURS ,WGT ENDDATE OUT NUMB NOTE

Gsz8 X! i 2950 7 . 1.00 1936 ! 3280
Junction Station 4800 2 . 1.00 1936 i 3290
Second Somme:Ph 120000 6 . 1.00 1936 t 3300
Second Somme:Ph 140000 14 . 1.00 1936 i 3310
Lys 152500 22 . 1.0() 1936 i 3320
Yvonne & Odette 72 1 . 1.00 1936 i 3330
Chemin des Dames 128000 8 . 1.00 1936 t 3340
csnt igny 386 1 . 1.00 1916 o 3350
SeAbeau Mood 730 1 . 1.00 1956 t 3_)0
Hi t t 142 471 1 . 1.00 1936 i 3370
Mest Mood X 54 1 . 1.00 1936 i 3380
Bouresches X 186 1 . 1.00 1936 i 3390
Hi Lt 192 87 1 . 1. O0 1936 t 3400
;/est Mood ! X 541 1 . 1.00 1936 i 3410
North Mood 1, "H 293 1 . 1.00 1936 i 3420
Bouresches XX 107 I . 1.00 1936 i 3430
North Mood | X 18 1 . 1.00 1936 i 3440
North Mood ! I ! 19 1 . 1.00 1936 i 3450
North Mood iV 437 1 . 1.00 1936 i 3460
Vaux 1074 1 . 1.00 1936 t 3470
La Roche MoodE8 568 1 . 1.00 1936 t 3480
La Roche MoodMe 506 1 . 1.00 1936 t 3490
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Table 42. Dataset=lwdl:_ data (part 5)
| i lt i ,

BATTLE DATE YEAR ATT DEF V XO YO CASX

Noyon-Nontdidier 09JUN1918 1918 Ger Eig Fr Thtr O 275000 300000 80000
Chan_gne-Marne 15JUL1918 1918 Get Ser Fr Sfxt D 400000 450000 100000
Aisne-Narne i 18JUL1918 1918 Fr Tent Get Ntn A 750000 450000 55000
Ntssy mux Bois R 18JUL1918 1918 US26th Gcr 13t A 5004 3013 393
BreuiL 18JUL1918 1918 US28rh Get 22d A 5039 2663 448
St. Amend Fam 18JUL1918 1918 US2/28 Gev 2/3 A 1150 &00 120
Besurepaire Farm 18JUL1918 1918 US 2/23 Gev 3/2 A 4480 565 125
Crsvencon FePme- 18JUL1918 1918 US Isr Gcr 3d A 10345 2420 8Q5
Chmudun 18JUL1918 1918 US3/18 Ger 2/1 A 1611 800 130
A|mne-Nerne I! 20JUL1918 1918 Fr Ftft Get Ser A 725000 400000 195000
Berzy Le Ssc 21JUL1918 1918 US 28rh Ger 109 A 4000 350 210
Buzancy Ridge 21JUL1918 1918 US 18rh Ger 2/5 A 5300 554 350
Picardy 1918, Ph 08AUG1918 1918 Rf' Firs Ger Ssc A 225000 170000 10000
Picardy 1918, Ph 21AUG1918 1918 Br Firs Ger Ssc A 300000 200000 35000
St. Nthiet 12SEP1918 1918 US Firs Ger Am A 400000 101_000 7000
Lehayvi t te-Bois 12SEP1918 1918 US 2d ! Ger 47t A 13208 2090 185
Heuse-Argonne, P 26SEP1918 1918 US Firs Ger Thi A 300000 190000 22128
BLanc-Host [ 030CT1918 1918 US 2d O Gcr X]! A 26000 13000 4700
Hedeah Farm 030CT1918 1918 US 2/9t Gcr 1/2 A 1921 155 247
Essen Hook 030CT1918 1918 US 1/5t Gcr 2d A 1420 216 140
BLanc Host Ridge 03R)CT1918 1918 US 2/6t Ger 2/1 A 1400 458 308
Son_ Wood 030CT1918 1918 US 4th Ger 2/2 A 9230 670 620

BATTLE CASY DAYS HOURS klGT ENDOATE OUT NUH8 NOTE

Noyon-Nontdidi er 35466 5 . 1.00 1936 ! 3500
Chlmpagne-Narne &O000 3 . 1.00 1936 ! 3510
Aisne-Herne ! 50000 2 . 1.00 1936 | 3520
Hissy aux 6ois R 1853 1 . 1.00 1936 ! 3530
Breui L 1243 1 . 1.00 1936 1 3540
SZ. Amnd Fern 400 1 . 1.00 1936 i 3550
Beeurepai re Farm 181 1 . 1.00 1936 i 3560
Crevencon Feme- 1610 1 . 1.00 1936 t 3579
Chsudun 500 1 . 1.00 1936 i 3580
Aisr_e-Herne ! ! 170000 13 . 1.00 1936 t 3590
Berzy Le Sec 116 1 . 1,00 1936 o 3600
Buzancy Ridge 276 1 _ 1.00 1936 o 3610
Picardy 1918, Ph 30000 4 . 1.00 1936 i 3620
Picardy 1918, Ph 80000 15 . 1.00 1936 t 3630
St. Mihtet 20000 4 . 1.00 1936 t 3640
Lmha_rvilLe-Boi s 1076 1 . 1.00 1916 t 3650
Neuse-Argor_e, P 21448 8 . 1.00 1936 i 3660
Btl_c-Mont ! 4000 4 . 1.00 1936 | ]679
Nedeah Farm 83 1 . 1.00 1936 o 3680
Essen Hook I20 I . 1.00 1936 i 3690
Blanc Host Ridge 241 1 . 1.00 1936 i 3790
Somepy I_ood 450 1 . 1.00 1936 o 3710
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Table 43. Dataset=lwdl_2 data (part 6)
-- , i iii lilllll | ......... , ii

BATTLE DATE YEAR ATT DEF' V XO YO CASX

BLanc Mont ! 080CT1918 1918 US 36th Ger 213 18000 10000 1589
Nue-Arg_, P 040C71918 1918 Fr Four Gel"Thl A 500000 300000 774/08
Ezemont-Hontref 0_CT1918 1918 US 18th Gcr 3d 5336 3245 352
Hiyache Ravine 0_3CT1918 1918 US 26rh Gar 2/1 5427 1899 376
Lm Neuvitte Le C 0_CT1918 1918 US 2Sth Gcr 111 A 52;65 1940 2;/,0
Fame des Grange 040CT1918 1918 US 16th Gc_3cl A 5/61 2587 242
Hitt 212 050CT1918 1918 US 26th Get 170 A 5022 3355 301
Bois de Boyon-Ne 050CT1918 1918 US 18th Gar 150 A 4778 2925 132
HiLl 272 090CT1918 1918 US 1116 Get 147 A 2950 2563 109
Meuse-Argonne, P 01NOV1918 1918 Fr Four Gcr Thi A 600000 380140 30426
Remttty-Atticour 06NOV1918 1918 US 1/16 Oer 6th A 1210 296 25
HiLt 252-Pont Na 07NOV1918 1918 US 16rh Get 14t A 1989 1655 110
The Piave 15JUN1918 1918 Aus Con lt Amy D 8/,0000 784000 150000
Iq._.li(_Jo 195EP1918 1918 Br XXl Tk Eigh A 51170 18250 3378
Ata,, Hatfa 314UG1942 1942 Gcr-lt Br Etgh 0 124000 120000 2940
EL Atmein IX 230CT1942 1942 Br Eigh Get-lt A 220476 105223 13560
Operation "Light 230CT1942 1942 Br Eigh Get-lt A 220476 105223 6140
Atamein Bridgehe 260CT1942 1942 Br Eigh Gar-l_ A 214336 101528 3000
Operation "Super 02NOV1942 1942 Br Eigh Gar-lt A 211000 97000 4420
Chouigui Pass 26NOV1942 1942 Gen 190 US 1st D 465 188 27
El Guettar 23gAR1943 1943 Gcr lOt US 1st D 10300 22019 450
Sedjenane-gizert 234PR1943 1943 US 9th Get von A 24098 5000 1120

EATTLE CASY DAYS HOURS gGT ENDDATE OUT NUHB NOTE

gtlnc Nont ! X 500 I . 1.00 1936 i 3720
Neuse-Angm, P 7_068 28 . 1.00 1936 I 3730
Exemont-Nontref 192 1 . 1.00 1936 i 3740
Nayache Rmvine 114 1 . 1.00 1936 t 3750
Lm Neuvit ta te C 61 1 . 1.00 1936 t 3760
Fema des Grange 250 i . 1.00 1936 t 3770
Ht t t 212 173 1 . 1.00 1936 t 3760
Bats de Boyon-Xo 136 1 . 1.00 1936 i 3790
HI t t 272 250 1 . 1.00 1936 t 3800
Neuse-Argonne, P 29491 11 . 1.00 1936 J 3810
Remit Ly-At t tcour 30 1 . 1.00 1936 t 3820
Xi t t 252-Pont Na 182 1 . 1.00 1936 i 38.30
The Piave 6_179 8 . 1.00 1936 i 3840
leg i ddo 7000 2 . 1. O0 1936 t 3850
At_ Hatfa I_0 3 . 1.00 1955 I
El ALmein li 15995 13 . 1.00 1955 i 3870
Operation "Light 3695 3 . 1_00 1955 _ 3880
Atmein Bridgehe 4500 7 . 1.00 1955 ! 3890
Operation "Super 7800 3 . 1.00 1955 i 3900
{:houigui Pass 21 1 . 1.00 1955 i 3910
EL Guettar 203 1 . 1.00 1955 i :3920
Sedjenane-Bi zert 605 11 . 1.00 1955 I 3930
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Table 44. Dataset=lwdbO_data (part 7)
i iii| li ii i - i

BATTLE DATE YEAR ATT DEF V XO YO CASX

Amphitheater 09SEP1943 1943 Br 56th Oer 16t A 12917 4250 1154
Port of Ssterno 09SEP1943 1943 Br 46rh Get 16t A 12917 4250 1530
Sete-Catore torr 11SEP1943 1943 US 45th Get 16t D 12447 8390 251
Battipagtta I 12SEP1943 1943 Gcr 16t Br 56th O 14730 11230 1112
Viatr| ! 12SEP1943 1943 Gar NeP Br 46th O 15000 12917 900
Tobacco Factory 13SEP1943 1943 Get 16t US 4Sth O 14733 17.691 702
Batttpagtta !| 17SEP1943 1943 Br 56th Gtr 26 A 14730 6995 300
Ebor| 17SEP1943 1943 US 4Sth Ger 26t A 15576 6702 386
Viatri 11 17SEP1943 1943 Ger Her Br 46th D 13300 18912 400
Grlzzanise 120CT1943 1943 Br 7th Get 15t A 14557 8068 370
Caiazzo 130CT1943 1943 US 34rh Ger 3d A 18210 6435 140
Capua 130CT1943 1943 Br 56rh Get Nep D 16857 8000 420
Caster Votturo 130CT1943 1943 Br 46th Get 15t A 17765 8t58 500
Nonte Acero 130CT1943 1943 US 45rh GaP3d , A 21265 6435 133,
Trtfttsco 130CT1943 1943 US 3d ! Gcr Her A 18476 7250 267
Pragoni 150CT1943 1943 US 34th Get 3d D 17034 5152 65
Canal 1 170CT1943 1943 Br 7rh GaP 15t A 14600 8138 125
Monte Grande (Vo 160CTI943 1943 Br 56rh Oer Her A 16400 7239 200
Canat I! 180CT1943 1943 Br 46th Get 15t A 17500 8128 220
FrancoLise 200CT1943 1943 Br 7rh Get 15t D 14000 8088 75
Santa Marlin Otiv 04NOV1943 1943 US 34rh Get :ld A 16870 6321 416
Monte Camino I 05NOV1943 1943 Br 56rh Get 15t D 19513 6750 240

BATTLE CASY DAYS HOURS UGT ENODATE OUT NUNB NOTE

Amphitheoter t00 3 . 1.00 1955 i 3940
Port: of Salerno 120 3 . 1.00 1955 | 3950
Sete-CaLore Corr 60 1 . 1.00 1955 t 3960
Battipaglia I 1639 4 . 1.00 1955 J 3970
Vtetri i 1164 4 . 1.00 1955 i 3980
Tobacco Factory 317 2 . 1.00 1955 i 3990
Battipagt ia li 110 2 . 1.00 1955 t 4000
Ebort 120 2 . 1.00 1955 t 4010
Vietri l I 255 2 . 1.00 1955 | 4020
Grazzanise 80 3 o 1.00 1955 i 4030
Catazzo 52 2 . 1.00 1955 t 4040
Capua 94 1 . 1. O0 1955 i 4050
Caster Votturo 40 3 . 1.00 1955 t 4060
Monte Acero 130 2 . 1.00 1955 i 4070
llriftisco 76 2 . 1.00 1955 | 4080
Dragoni 103 3 . 1.00 1955 t 4090
Canal ! 45 2 . 1.00 1955 t 4100
Nonte Grande (Vo 66 2 . 1.00 1955 t 4110
Canal I l 138 3 . 1.00 1955 | 4120
Fran¢ol i se 44 3 . 1.00 1955 ! 4130
Santa Maria Oliv 185 2 . 1.00 1955 | 4140
Monte Cmino i 33 3 . 1.00 1955 i 4150

. i i. , i i i .i
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Table 45. Dataset=lv_b02 data (part 8)
ill i

BATTLE DATE YEAR ATT OEF V XO YO ' CASX

Monte Lungo 06_0V1943 1943 US3d ! Get 3d D 16600 6566 361
Pozzt Lt t 06NOV1943 1943 US45th Get 3cl f) 17404 6566 155
Monte Camino II 08NOV1943 1943 Get 15t Br 56th A 7942 5200 34
Monte Rotondo 08NOV1943 1943 US3d I Gcr 3d 16350 7942 165
Catahrttto 010EC1943 1943 Br 46th Oer 15t D 17765 ?588 250
Monte Camtno l l ! 020EC1943 1943 Br 56th Get 15t A 20744 3288 550
Monte Maggiore 021)EC1943 1943 US36rh Oer 15t A 3551 3288 * 80
Aprttla I 25JAN1944 1944 Br 18¢ Gcr 3d A 19350 6750 1158
The Factory 27JAH1944 1944 Gcr 3cl Br let D 15317 17976 366
Cmpoteone 29JAN1944 1944 Br 1st Get 3cl A 17766 15098 742
Canq_Leone Count 03FEB1944 1944 Get 3d Br 1st A 26029 9834 1318
Carroceto 27FEB1944 1944 Get 3d Br 1st D 26490 4515 341
MoLetta River De 07FEB1944 1944 Get 65t US 45rh 7418 5000 167
Apritta 1! 09FEB1944 1944 Get 3d Br lit A 27518 17730 270
Factory Co.teta 11FEB1944 1944 US4Sth Get 715 D 13400 7077 101
Bout ing ALLey 16FEB1944 1944 Get LXX US 4Sth D 41974 20496 2238
Motetta River li 16FEB1944 1944 Ger 65t Br 56th , A 21478 9761 1451
Fioccia 21FEB1944 1944 Get 114 US 4Sth D 15637 19613 265
Santa Maria |nfa 11NAY1944 1944 US88th Get 94t A 18702 9250 , 531
San Marttno 12NAY1944 1944 US 8Sth , Gcr 94t A 17970 8141 1974
Cntet tonorato 1_1AY194_ 1944 US85th Get 94t A 16458 7500 537
Sptgno 1/44AY1944 1944 US8Sth Get 94t A 18308 8215 343

BATTLE CASY DAYS HOURS NGT EHi)DATE OUT NUMB NOTE

Monte Lungo 142 2 . 1,00 1955 I 4160
Pozzt t t t 25 2 . 1.00 1955 i 4170
Monte Cmtno I i 310 3 . 1.00 1955 t 4180
Monte Rotondo 118 3 . 1.00 1955 t 4190
CaLabri tta ;_0 2 , 1.00 1955 t 4200
Monte Cmino 1i I 141 4 . 1.00 1955 ! 4210
Monte Maggiore 20 2 . 1.00 1955 1 4220
Aprt t|a ! 130 2 . 1.00 1955 t 4230
The Factory 62 1 . 1.00 1955 ! 4240
Cmpoteone 221 3 . 1.00 1955 i 4250
Cwpot cone Count 1450 2 . 1.00 1955 t 4260
Carroceto 369 2 . 1.00 1955 i 4270
Notetta River De 107 2 . 1.00 1955 i 4280
Apri tie li 311 1 , 1.00 1955 1 4290
Factory Countera 206 2 . 1.00 1955 1 4300
BouLing At tey 1018 4 . 1.00 1955 i 4310
MoLetta River I [ 1693 4 . 1.00 1955 i 4320
Fioccin 403 3 . 1.00 1955 i 4330
Santa Maria lnfa 1035 3 . 1.00 1955 i 4340
San Nsrr ino 720 2 r , 1 " OO 1 _5 _ 4350

Caster t onorato 442 2. . 1.00 1955 t 4360
Spt gno 730 2 . 1.00 1955 t 4370
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Table 46. Dalaset=lwdb02 data (part 9)
i i i, ii li ii ii

BATTLE DATE YEAR ATT DEF V XO YO CASX

Fomte 16NAY1944 1944 US 85th Get 94t A 23190 7627 405
Nonte Grande (Ro 17NAY1944 1944 US 88rh Get 94t A 13095 4563 203
ltri-Fondi 20MAY1944 1944 US 8Sth Oer 94t A 17912 6653 257
Terrecina 22NAY1944 194,; US 8Sth Get 94t A 18030 6653 287
Motetta Offensiv 2314AY1944 1944 Br Sth Ger 4rh 17345 12569 234
Anzio-Atbeno Roe 23NAY19_A 196/, Br 1st Get 65t 17313 11343 194
Anzto Breakout 23NAY1944 1944 US let Gcr 3d A 22374 12815 710
Cisterns 231_AY1944 1944 US 3d ! Oer 362 A 19971 11928 1524
Sazze 25NAY1944 1944 US 85rh Oer 29t A 17925 6957 162
Vet tetri 26MAY1944 1944 US !st Gcr 362 D 20683 12327 767
Cmpoteone S_:sti 26RAY1944 1944 US 4Sth Get 65t 19047 10593 517
Vi tta Crocetts 27NAY1944 1944 US 34th Get 3<1 O 18000 13715 263
Ardem 28NAY1944 1944 Br Sth Gar 4rh A 15557 7659 245
Fosso di Cmpote 2gMAY1944 1944 US let Gar 3d D 29711 15801 1304
Lanuvio 2gNAY1944 1944 US 34rh Gcr 3d D 17300 6108 825
Larteno 01JUN1944 1944 US 8Sth Ger Net A 22641 13012 329
V|s Anziate 01JUN1944 1944 US 45th Ger 65t 23604 19255 316
Vstmontone 01JUN1944 1944 US 3d I Ger Her A 26607 10111 710
Tsrto-Tiber 03JUN1944 1944 Br 1st Gcr 4th A 38011 10855 572
Ii Gtogio Pass 13SEP1944 1944 US 8Sth Get 12t A 1572.1 3700 560
St. Lo 11JUL1944 1944 US 29th Ger 352 A 18228 7500 2777
Operation "Goodw 18JUL1944 1944 Br Seco Gcr LXX D 76213 57500 4011

BATTLE CASY DAYS HOURS MGT ENDDATE OUT NUNB NOTE

Fomie 721 3 . 1.00 1955 1 4380
Nonte Grande (Ro 332 2 . 1.00 1955 I 4390
Itrt- Fondt. 380 3 . 1.00 1955 t 4400
Terrecina 380 3 • 1.00 1955 t 4410
Notett:s Offensi v 468 2 . 1.00 1955 t 4420
Anzto-Atbeno Ro_ 107 2 . 1,00 1955 t 4430
Anzio Breakout 1355 3 . 1.00 1955 t 4440
Cisterns 1617 3 . 1.00 1955 t 4450
Sezze 277 3 • 1.00 1955 i 4460
Vet tetri 1319 1 . 1.00 1955 i 4470
Cmpot eone Ststi 580 3 _:. 1.00 1955 i 4480
Vi t ts Crocetts 598 2 . 1.00 1955 t 4490
k roles 374 3 . 1. O0 1955 i 4500
Fosso dt Cmpote 1379 3 . 1.00 1955 t 4510
Lsnuvio 698 4 . 1.00 1955 t 4520
Lsrtano 1178 2 , . 1.00 1955 i 4530
Vts Anziste 884 2 . 1,00 1955 t 4540
Vat,_ntone 568 2 . 1.00 1955 | 4550
Tsrto- T tber 850 2 . 1. O0 1955 | 1 4560
! t Oiogio Pass 560 5 . 1.00 1955 i 4570
St. Lo 2350 8 . 1.00 1955 i 4580
Operation "Ooodw 5000 3 . 1.00 1955 | 4590
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Table 47. Dataset=lwdb02 data (part 10)
i ,,, ,, .i i i r ii

BATTLE DATE YEAR ATT DEF V XO YO CASX

Operation "Cobra 24JUL1944 1944 US Vl l Gcr LXX A 126000 30700 1510
Nortatn 06AUG19_ 1944 Get XLV US 30th D 25497 27673 4800
((:hartree 16AUG19/_ 1944 US 7rh GaP Fir 15666 8325 113
Neiun 23AUG19_ 1944 US 7th Ger 48t A 17232 6000 99
Seine River 23AUG1944 1944 US XX C Get Ftr A 40619 15000 234
NoeeLLe-Hetz 06SEP,9_ 1944 US XX C Get Fir 59631 41500 1647
Netz 13SEP1944 1944 US XX (: Gel" Fir O 60794 39580 359
Arrscourt 1QSEP194J_ 1944 Get 111 US CCA, D 7500 4800 779
_lestuaii 020CT19_ 1944 US XlX Get LXX A 32283 19632 1477
Schmidt 02NOV19/_ 1944 US 28rh Gap LXX O 20/,93 20250 3683
Set LLe-Nied 08NOV19_ 1944 US Xl ! Get LXX A 99583 23588 4265
Foret de Chateau lONOV19_ 1944 US 4rh GaPX| ! A 43587 11185 720
Norhange 13NOV194J_ 19_ US CCB_ Get 11t A 25881 7555 1006
Norhsnge-FsuLque 13XOV19/_ 1944 US X! 1 Get X! I A 92393 28382 3223
BourgaLtroff 14NOV19_ 1944 US (:CA, Ges 11t A 10348 6519 185
Sarre-St. AvoLd 20NOV19_J_ 1944 US XI ! GaPXI l A 88941 32396 3279
Baerendorf ! 24NOV19_ 1944 US (:CB, Get Pz A 7935 5366 58
Baerendorf l! 26NOV1944 1944 US 4rh Gcr Pz A 15871 6999 56
Burbach-Durstet 27NOV19_ 1944 US 4rh Oer Pz A 16232 6713 110
Durstet-Faeu'bers 28NOV19_ 1944 US XI l Got Xl I 90078 30712 482
Sarre-Union 01DEC1944 1944 US 4rh (;at 25t A 19773 6044 234
Sarre-Singt ing 060EC1944 1944 US XI ! Get XI ! A 89977 31501 835

BATTLE CASY DAYS H(XIRS WGT ENDDATE OUT NUMB NOTE

Operation "Cobra 5000 3 . 1.00 1955 t /,600
Mortain 2673 6 . 1.00 1955 t 4610
Chartres 579 1 . 1.00 1955 J 4620
14etun 362 3 . 1.00 1955 t 4630
Seine River 906 3 . 1.00 1955 t 4640
NoBeLte-Metz 1700 6 , 1.00 1955 t 4650
Hetz 210 1 . 1.00 1955 t
Arracour t 119 4 . 1.00 1955 t 4670
WestxeLL 3616 6 . 1.00 1955 I 4680
Schmidt 3000 12 . 1. O0 1955 t 4690
Sei t te-Nied 4880 5 . 1.00 1955 t t_700
Foret de Chateau 446 2 . 1.00 1955 i 4710
Norhange 197 3 . 1. O0 1955 i 4720
Norhange-FmuIclue 2665 4 . 1. O0 1955 i 4730
BourgaLtroff 141 2 . 1.00 1955 i 4740
Sarre-St, AvoLd 4942 8 . 1.00 1955 i 4750 /
Baerendorf [ 224 2 . 1.00 1955 i 4760
Baerendorf 11 233 1 . 1.00 1;55 t 4770
Burbach-Durstet 216 3 . 1.00 1955 t 4780
Ourstet-Fserbers 811 2 . 1.00 1955 t 4790
Sarre-Union 129 2 . 1.00 1955 i

• Serre- Si ngt ing 1774 2 . 1.00 1955 i 4810
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Table 48. Dataset=lwdb02 data (part 11)
a m,,mll u i -- _-- ii i

BATTLE DATE YEAR ATT DEF V XO YO CASX

Stngttng-Btntng 06DEC19_ 19_ US 6th Oer 25t 15224 50_ 155
Sauer River 160EC1966 1944 Ger 212 US 12rh A 10000 8634 268
St. Vtth 17DEC1946 1944 Gcr LXV US CCB, 87000 19996 4306
Bsstogne 180EC1944 1944 Get XLV US lOth D 36678 _&9 3000
Sedan-Neuse Rive 13MAY1940 1940 Get XlX Fr Seco A 48000 60000 800
Jitra 12DEC1941 19&1 Jltp Sth Br 1lth A 7000 12000 600
Rovno 22JUN1941 1961 Gcr Fir eev Sou A 132000 150000 3960
Defense of Mosco 30SEP1941 1941 Get AG Soy Wee O 1100000 1372200 253000
NoscowCounte0'of 050EC1941 1941 Sov Kat Gcr AG A 1060300 880000 139800
Pogoretoye Gored 046U01942 1942 Soy Twe Gcr Nin A 54180 12035 21327
Leningrad 12JAN1963 1943 Soy Sec Gcr EJg A 120000 30000 28000
Oboyen-Kursk AxJ 04JUL1963 1943 Get XLV Soy Six A 62000 45000 1364
Operation C|tsde 05JUL1943 1943 Gcr Fou Soy,Six A 140000 73000 3180
Oboyan-KurskAxi 07JUL1963 1943 Ger XLV Soy Six A 60000 169000 3500
Oboysn-Kursk AxJ 11JUL1943 1963 Gcr XLV Sov Six D 56000 129000 2900
Prokhorovka 124UL1963 1963 Soy Sre Ger I I A 78000 82300 5700
Kursk Counteroff 03AUG1963 1963 Sov Vor Get Fou A 980600 280000 117700
Betgorod 03AUG1943 1943 Sov Ft f Get 167 A 70000 15000 11676
Netitopot 265EP1963 1963 Sov Fou GemSix A 526724 ' 210000 79000
Korsun-Schevchen 26JAN1946 __,_ Sov Fi r Get F_r A 256950 86500 635u0
Nikopot Sr|dgehe 31JAM1946 1946 Sov 109 Get 335 A 25100 8230 610
Sevsstopot 05NAY1944 1944 Sov Fou Get Sev A 397607 72000 35500

BATTLE CASY DAYS HOURS NGT ENDDATE OUT NIJNB NOTE

Slngting-Btntng 121 1 . 1.00 1955 i 4820
Sur River 13& 2 . 1.00 1955 |
St. V|th ' 1731 6 . 1.00 1955 1 &840
Batogne 1151 3 . 1.00 1955 i 4850
Seclan-NeuseRive 5000 2 . 1.GO 1955 | 4860
Jltre 1200 1 . 1.00 1955 | &870
Reyrie 88000 5 . 1. O0 1955 |
Defense of Nosco 885000 65 . 1.00 1955 ! 4890
Noscou Counterof 85300 34 . 1.00 1955 t 4900
Pogoretoye Gorod 6534 8 . 1.00 1955 i 6910
Leningrad 6150 7 . 1.00 1955 i 4920
Oboyan-Kursk Axi 5680 3 . 1.00 1955 i 6930
Operation Ci tade 6900 1 . 1.00 1955 i 49_0
Oboysn-Kursk Ax| 25800 6 . 1.00 1955 t 4950
Oboyan-Kursk Axi 30200 5 . 1.00 1955 t 4960
Prokhorovka 5100 2 . 1.00 1955 i 4970
Kursk Counteroff 39500 21 . 1;00 1955 i 4980
6etgorod 2_05 3 . 1.00 1955 | L,_KI
Met | topot 36500 41 . 1.00 1955 t 5000
Korsun-Schevchen 66000 25 . 1.00 1955 t 5010
Ntkopot Br |doehe 680 6 . 1.00 1955 1 5020
Sevestopot 48500 5 . 1.00 1955 ! 5030
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Table 49. Dataset=h_b02 da_ (part 12)
l i i l llllll ....... __ i ii i ._l

BATTLE DATE YEAR ATT DEF V XO YO _kSX

Serezine River 25JUN1944 19/4 Soy I !! Gcr _ A 16100 8500 670
Lvoy-Sanckmierz 13JUL19&& 1944 Soy Fir Ger AG A 1200000 900000 37400
Brady, Phase I 14JUL1W,4 1944 Soy XV Gcr 91:3 A 39000 3300 980
Brady, Phase |l 15JUL1944 1944 Soy XV GaP349 A 38500 12900 1750
VistulaRiver Op 29JUL1_ 1944 _oy XEI Ger 171 A 12700 5100 1150
Vistula River Op 02AUG1944 1944 Soy XC% Ger 171 P 17550 6400 3040
Yassy-Kishinev 20AUG1944 1944 Soy Sac Ger-Rom A 1250000 300000 135000
Vistuta-Ocier 12JN11945 1945 Soy Fir Ger AG A 2200000 560000 46900
East Prussia 13J/W1945 1945 Soy Sac Gcr AG A 1220000 780000 112000
Ctechanow, Phase 14J_1945 1945 Soy vat Oer 7lh 10800 3100 ,_
Ctechar_, Phase 15JAN1945 1945 Soy 90t Ger 7th A 12115 3900 850
Seeto_ Heights 16APR1945 1945 So_ 57t Gcr 303 A 13600 3710 474
Mut_kiang 09AUG1945 1945 Soy Fir Jap Fir A 147000 75000 10000
Tarowm-Betio 20NOV1944 1944 US 2d H Jap Gil A 9900 4836 3302
lwo Jinm--Into t 20FEB1945 1945 US V Am Jmp2d A 33915 18300 6845
_(woJim--Surtba 20FEB1945 1945 US 28th Jmp 2d A 3200 1600 510
lwo Jtma-Fir_t P 11MAR1945 1945 US 3d N Jap Chi A 32000 2685 3885
Advance from the 02APR1945 1945 US 7lh Jap 1st A 22888 1400 158
Advance through 05APR1945 1945 US 7lh Jap 62d A 18398 2900 286
TombHitt-Ouki 19APR1945 1945 US 7lh JI4o 11t A 18111 4731 466
Skyline Ridge-Ro !9APR1945 1945 US 7th Jmp 11t A 10291 2600 740
Koch! Ridge-Oncg 25APR1945 1945 US 7lh Ja4o22d D 14594 5000 269

OA1TLE CASY DAYS HOURS WGT ENDDATE (3JT NUHB NOTE

B_rezine River 4?95 5 . 1.00 1955 i 5(140
Lvoy-S_Gcr_7 198000 17 . 1.00 1955 ! 5050
itro_y, Phase I 720 1 ,, 1.00 1955 o 5060
Brady, Phase l! 490 1 . 1.00 _955 t 5070
Vistula River Op 320 3 . 1.00 1955 i 5080
Y_|tutm River Op _ 6 . 1.00 1955 | 5090
Yaasy-Kishtnev 690000 10 . 1.00 1955 i 5100
Vi stuta-Oder 147400 23 . I,,,00 1955 i 5110
East Prussia 126000 19 . 1.00 1955 i 5120
C_echonow, Phase 145 1 . 1.00 1955 | 5130
Ci echm_ou, Phase 2.30 I . 1.00 1955 { 5140
Sell ow Heights 150 2 . 1.00 _QS5 i 51_0
Mutltnk_ar_ 36000 8 . 1.00 1955 i 5160
Tarlwa-Set lo 4836 5 • 1,00 1955 t 5170
Iwo Jime--lnto t 15615 5 . 1.00 1955 t 5980
fws Jim--Sur!ha 1231 5 . 1.00 1955 i 5190
!wo Jim-Firml, P 2685 6 . 1.00 1955 o 5200
Advance from the t_8 3 . I;00 1955 o 5210
Advm'tcethrough 2120 4 . 1.00 1955 | 5220
TombHi[l-Ouki 12_ 3 . 1.00 1955 f 5230
Skyline Rtd_e_Ro 1661 5 . 1.00 1955 t 5240
Kochi Ridge-C)nnO 1324 3 . 1.00 1955 t 5250
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Table 50. Dataset=lwdb02 data (part 13)
i i i i i i i i

IMTT.LE DATE YEAR ATT DEF V XO YO CASX

Kocni Ridge-Ormg 28APR1945 19/,5 US 7Lh Jap 22d D 15986 4500 182
Kochi Ridge-Onag 30APR1945 1945 US 7Lh Jap 22d O 1576& 4050 398
Japanese Counter OZ_Y1945 1945 Jap 24t US 7th D 6850 '15350 370/,
Kochi Ridge IV 06NAY1945 194/,5 US 7Lh Jap 24t A 15109 51/,0 1_4
Shuri Emtetopmen 22_Y1945 194/,5 US 7Lh Ja_, 3d A 16043 3338 170
Japanese Counter 2/_Y1945 1945 Jap 24t US 7th D &O00 15777 1269
Shgri Envetopmen 26_Y1945 1945 US 7th Jap 24t D 15840 3000 12/,
Shuri EnveLopmen 29K0,Y1945 19/,5 US 7Lh Jap 24t A 15205 _600 182
H| Lt 95- I 06JUN1945 1945 US 7th Jap 4&t 16091 3500 193
HtLt 95- ! t 09JUH1945 1945 US 7th Jap /_t A 16002 2500 2/,8
YNju-Dok,_ 12JLIN1945 1945 US 7Lh Jap /_t A 5237 2500 _ 48
Hills 153 and 11 15JUN1945 1945 US 7th Jap /_t A 15808 2000 3_;7
Advance from the OZAPRI945 1945 US 96Lh Jap 1st A 19082 2000 Za2
Advance to Shuri OSAPR1945 1945 US 96Lh Jap 12t A 18388 2900 555
Kakazu and ToaCs 09APR1945 1945 US 96th Jt.l> 12t O 21247 3000 1079
Ntshibaru Iqidge- 19APR1945 1945 US 96Lh Jap 12t A 17163 3000 879
Nseda Escarpment 26APR1945 1945 US 96th Jap 62d A 18095 :3900 479
Attack on the Sh 11NAY1945 1945 US 96Lh Jap 24t 19714 5204 502
Attack on the Sh 14NAYl_45 194'5 US 96Lh J_p 24t 20973 4757 590
Attack on the Sh 20MAY1_45 1_5 US 96th Jap 24t A 19656 4227 313
Advance to the Y 06JUH1945 1945 US 9(_th Jap 24t A 18777 4000 112
Initial Attack o 10JUN1945 1945 US 96Lh Jap Z4t 18660 4250 88

BATTLE CASY DAYS HOURS WGT EW)DATE OUT HUNB HaTE

Kochi Rt dge-Onag 814 2 . 1.00 1955 t 5260
gochi Ridge-Ormg 2276 4 . 1.00 1955 t 5270
J_oenese Counter 339 2 . 1.00 1955 | 5280
Koch| Ridge IV 1_ 2 . 1.00 1955 | 5290
$hurt EnveLop_ 478 2 . 1.00 1955 i 5300
Jiq=er,ne Counter 241 1 . 1.00 1955 o 5310
$huri EnveLopmen 43& 2 . 1.00 1955 i 5320
Shut! EnveLol_m 256_ 3 . 1.00 1955 t 5330
HlLL 95- l 1222 3 . 1.IX) 1955 i 5340
Hill 95-11 1470 3 . 1.00 1955 i 5350
YNju-Dake 2401 1 . 1.00 1955 | 5360
Hills 1_3 and 11 1971 3 . 1.00 1955 i 5370
Advance from the 1588 3 . 1.00 1955 i 5380
Advance to $huri 2470 4 . 1.00 1955 t 5390
Kakazu and Tombs 2{,68 4 . 1.00 1955 i 5400
Hishibaru Ridge- 28d_ 5 . 1.00 1955 i 5410
Maeda Escarpment 3,810 4 . 1.00 1955 i 5420
Attack on _he Sh 4038 3 . 1.00 19¢_5 i 5430
Attack on the Sh 4328 5 . 1.00 1955 i 5440
At_,ack on the Sh 3022 2 . 1.00 1955 t 5450
Advance to the Y 798 4 . 1.00 1955 i 5460
Initial Attack o 1066 2 . 1.00 1955 t 5470

i lm iii

li I_ " ' ..... ii ,I,, , , _l 'lllllJp? ' ,,_ 'l_' r_,, ,......... _1'lP P: ' _HI, _llr
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Table 51. Dataset=lwdb02 data (part 14)
i ii i ii

BATTLE " DATE YEAR ATT DEF V XO YO

Capture of the Y 12JUN1945 1945 US 96th Ja_o4at A 190/,7 3250 576
Jenin 05JUN1967 1967 Is Pete Jar 25t _. 10900 6160 225
JerusaLem 05JUN190? 1967 Is Gut Jar 27t A 27682 1:_;600 1750
Kabatiye 06JUN1967 1967 is liar Jar &Ot A 12800 9900 375
Ti Lfr _-Zababit_a 06JIJN1967 1967 !8 Rm Jar &Or A 5350 5450 250
Mebtus 07JI311967 1967 Is Pete Jet 25t A 10700 8640 373
Rafah 05JUN1967 1967 Is Tat Eg 7th A 19520 19500 700
Bir Lmhfan 03JUN1967 1;)67 Is Yoff [iii 3_1| A 10450 10050 90
Abu Agei La-Us Ke 05JIJN1967 1967 Xs Shar Eg 2d ! A 19280 18450 300
Et Arish OSJUN1967 1967 Is TeL Sg 7th A 6912 12750 135
Jebet Libni (_JUN1967 1967 Is Yoff Eg 3d I 10800 3000 70
Gaze Strip 05JUN1967 1967 ls Rash PaLms2 A 12150 17450 55
Bir Hassna-Bir T O?JLW1967 I967 Is Yoff EO 3<1i A _17_0 3000 60
Mitts Pass 07JUH1967 1967 Eg 3d I Xs Yoff D 22000 7250 550
Bir Ha-Bir Gi 07JUN1967 1967 Is TsL E9 kl 1 A 10200 13500 75
NalmL 08JUN1967 1967 l:s Shsr E9 6Lh A 18780 18450 60
Bir Gifgefa 08JIJN1967 196T Eg Ar_l Is Tel. D 3500 3600 450
TeL Fnhar-Banias 09JUN1967 1967 ls GaLa Syr 11t A 5375 8160 300
Ra.iyeh OQJUN1967 1967 is Ram Sy_ 8th A 5350 4350 150
Zaoure-KaLa 09JUN1967 1967 Is Need Syr 11t A 5850 8560 230
Kerma 21HA#1968 1968 is Gone Jar 1st 119/,0 16168 201
Suez Canal Assou 060CT1973 1973 Eg Seco 1s Sine A 29490 4455 400

BATTLE CASY DAYS HOURS kIGT EW)DATE OUT NUMB NOTE

Capture of the Y 3220 6 . 1.00 19°35 t 5480
Jenin 200 I . 1.00 1989 i 5490
JerusaLem 1500 3 . 1.00 1989 i 5500
Knbat iye 350 2 . 1.00 1989 t 5_10
Ttt fi t-Zabapida 250 1 . 1.00 1989 i 55_.Q
NapLus 350 I . 1.00 1989 t 5_30
Rafah ZTO0 1 . 1.00 1989 i 5540
Bir Lahfan 1350 1 . 1.00 198Q t 5550
Abu Agei ta-Us Ks 900 1 . 1.00 1989 i 5560
EL Arish 225 1 . 1.00 1989 _ 55713
JebeL Libni 450 1 . 1.00 1989 { 5580
Gaze Strip 626 3 . 1.00 1989 i 5590
Bir Hassrm-Bir T 550 1 . 1.00 1989 i 5600
MiLLe Pass 90 1 . 1.00 1989 i 5610
Bir Ha-Bir Gi 550 1 . 1.00 1989 t 5620
XakhL 625 1 . 1. O0 1989 i 5630
Bir Gifpfa 60 1 . 1.00 1989 i 5640
Tel Fehar-Banias 850 1 . 1.00 1989 l 5650
Ra. i yeh 300 1 . 1. O0 1989 _ 5660
Zaoura-KaLa 500 1 . ? O0 1989 f 5_70
Kerma 497 I . ' O0 1989 t 5680
Suez Canal Assau 275 I . 1.00 1989 i 5690
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Table 52. Dataset=hNdb02data (part 15)

BATTLE 'DATE YEAR ATT DEF V XO YO CASX

Suez Car,lt Asseu 060CT1973 1973 EG Thir Is Sine A 22850 3020 350
Second Army Buit 070CT1973 1973 EB Seco Is Sine A 63910 14000 800
Third Army Build 070CT1973 1973 Eg Thir Is Sin= A 45160 10980 750
Kmntarm-Ftrdan 050CT1973 1973 Is Aclan EB Seco D 25850 67440 _00
Espfptien Offenei I_0CT1973 1973 Eg Seco li Saas O 81160 4]400 1700
Egyptian Offer, si 1L_X:T1973 1973 EO Thir l_ Nage O 57960 28600 1350
Deversoir (Chine 150CT1973 1973 Is Shar Eg 16rh A 22790 30970 100
Deversoir (Chine 160CT1973 1973 Is Aden EO 16Lh A 28900 36840 950
Deversoir 5/est 180CT1973 1973 |s Aden EB Seco A 19600 18180 300
imitio 190CT1973 1973 as Shot EB Seco D 17000 23860 600
JebeL Geneife 190CT1973 1973 Is Aclan EO Thtr A 16200 356.33 300
ShaLtufe ! 220CT1973 1973 ts Aden EB Thlr A 16200 25600 150
Adabiya ___0CT1973 1973 Is Nege Eg Thir A 10900 14620 75
SheLLufe I! 230CT1973 1973 Zs Aden EG Thtr A 11700 22570 150
Suez 230CT1973 1973 as Aden EB Thtr" D 14681 22570 340
Kuneitre 060CT1973 1973 Syr 9Lh le 7th 17750 3630 350
Ahmodiyeh 060CT1973 1973 S_vr7th Is 7th D 22750 5745 700
Rafid 060CT1973 1973 Syr 5Lh as 188t A 19525 6958 350
Yehudie-EL AL 070CT1973 1973 Syr 5Lh as 240t D 21984 6_00 500
Nefekh 070CT1973 1973 Syr let Is 7Qth D 12500 6946 500
Tel Feris 080CT1973 1973 Is 146t Syr 5Lh A 17833 23750 _.50
Hushniyeh 080CT1973 1973 is 240t Syr 9th A 12753 14683 450

BATTLE CASY DAYS HOURS WGT ENDDATE OUT NUI_ NOTE

Suez Canal Asseu 225 1 . 1.00 1989 t 5700
Second Amy BuiL 450 1 . 1.00 1989 t 5710
Third Army Build 400 1 . 1.00 1989 t 5720
Kantera- Ft rdan 700 1 . ': .00 1989 i 5730
Egyptian Offerti 380 1 . 1.00 1989 t 5740
Egyptian Offensi 260 1 . 1.00 1989 i 5750
Deversoi r (eh t t,., 500 1 . 1.00 1989 i 5760
Deversoi r (Chine 2400 2 . 1.00 1989 t 5770
Deversoi r Nest 800 1 . 1.00 1989 i 5_0
] sl,ai Lie 1800 4 . 1.00 1989 i 5790
Jebet (_enei fe 1650 3 . 1.00 1989 t 5800
SheLLure 1 1100 1 . 1.00 1989 i 5510
Adabiyo 400 1 . 1. O0 1989 l 5820
ShlL tufa I I 1100 2 . 1.00 1989 t 5830
Suez 1100 2 . 1.00 1989 i 5840
Kunei tr_ 200 2 . 1.00 1989 i 5850
Ahamdi yeh 250 2 . 1. O0 _989 i 5860
Rsf|d 250 1 . 1.00 1989 i 5870
Yehudia-E L AL 150 1 . 1.00 1989 t 5880
Nefekh 250 2 . 1, O0 1989 i 5890
TeL Faris 1125 3 . 1.00 1989 t 5900
Hushniyeh 1125 3 . 1.00 1989 t 5910
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Table 53. Dat_et==lwdb02 data (part 16)

BATTLE DATE YEAR ATT DEF V XO YO CASX

Nount Her_onit 080CT1973 1973 Syr 7rh le 7rh D 31650 5395 1200
Nount HermonI 080CT1973 1973 Is Gota Syr Per D 2692 1583 50
TeL Shams 110CT1973 1973 Xs 36rh Syr 7:h A 16100 19400 525
TeL Shut 110CT1973 1973 Is 240t Syr 1st A 14700 21500 280
Tet eL Hera 130CT1973 1973 |r _ A Is 240t D 12500 14300 450
Kfar Shins-Tat A 150CT1973 1973 le 240t lr 3<1A A 11000 12000 100
Naba 160CT1973 1973 Jot ltOt Is 240t O 11500 11000 4r_O
Arab Counteroffe 190CT1973 1973 Syr 9rh le l_t D 35750 16100 550
Ncx_t Hermon II 210CT1973 1973 Is GoLm Syr Pmr D 5700 4750 150
Nount Harmon 11! 220CT1973 1973 is GoLe Syr Par A 11400 4750 100

BATTLE CASY DAYS HOURS MGT ENDDATE OUT NUM NOTE

Mount Her_non(t &O0 2 . 1.0J 1989 ! 5920
Mount Hermon I 100 1 . 1.00 1989 ; 5930
TeL Sham 1200 3 . 1.00 1989 | 5940
Tct Shear 900 2 . 1.00 1989 i 5950
Tct el Hera 50 1 . 1.00 1989 | 5960
Kfar Shms-Tet A 200 1 . 1.00 1989 | 5970
N_.m 100 1 . 1.00 1989 i 5980
Arab Counteroffe t60 1 . 1.00 1989 { 5990
I_nt Hermon !1 200 1 . 1.00 1989 t 6000
Mount Hermon ! ! ! 250 1 . 1.00 1989 i 6010
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Table 54. Dataset=lwdb03 data
i i

BATTLE DATE YEAR ATT DEF V XO YO CASX

Sidi Bog Zid ! 14FEB1943 1943 Ger ELm US CCA, A 6400 5333 20
Sid| Bog Zid 1! 15FEB1943 1963 US CCC, Get ELm D 2738 8380 367
Kasserine Pass 19FEB1943 1943 Gen Afr US 26lh A 7000 5303 200
Rapido North ! 20JAN1964 1944 US 141s Gtr 1st O 8000 2200 408
Rapido South I 20JAN1964 1964 US 143n Ger 3rd O 7700 1800 162
Rapido North I i 21JAN1964 1944 US 141s Get 1st D 7600 2200 666
Re@ida South li 21JAN19_ 1944 US 143r Ger 3rd D 7538 1800 575
Bowling ALley i 16FEB19_ 1964 Get LXX US 2hd/ D 16600 4500 1129
Bouting ALley II 16FEB19_ 1944 Gap LXX US 180t D 10000 4625 439
BouLing ALLey li 16FEB19_ 1964 Get LXX US 179t A 15736 5050 613
Nortoin I I 07AUG19_ 1964 Oer ELm US 120t O _500 4600 375
Nortain I 07AUG1964 1944 Gcr ELm US 117t D 8150 3700 700
Schmidt I 02NOV1964 1964 US 112t Get LXX D 6200 5025 640
Schmidt II 02NOV1964 1944 US 110t Gcr LXX D 4350 3450 163
Schmidt l I I 02NOV1944 19_ US 109t Get LXX D 4950 3700 350
WahLerscheid 13DEC1944 1944 Us 9lh Get LXV A 8300 1400 370
Schnee Eife[ Sou 160EC1944 1944 Gen 62n US 424t A 11000 4300 200
Schnee EifeL Nor 160EC1944 1944 Gen 18t US 14th A 14300 2050 50
Schnee Eifel Nor 160EC1944 1944 Gcr 18t US 422n A 12800 4150 ZOO
Our Riven Center , 160EC1964 1944 Get XLV US 110t A 43800 5340 909
Our River North 16DEC1944 1964 Ger LV! US 112t A 16000 5740 770
Sch_ Eife[ Cen 16DEC1944 1966 Ger 293 US 4231" A 6100 3900 200

BATTLE CASY DAYS HOURS WGT ENDDATE OUT HUM NOTE

Sid| Bog Zid I , 920 1 . 1.00 1955 | 6020
Sidt Bog Zid ! ! 50 1 . 1.00 1955 o 6030
Kuserine Pass 527 2 . 1.00 1955 t 6040
Rapido North l t3 1 . • 1.00 1955 | 6050
Rap|do South I 13 1 . 1.00 1955 t 6060
Rapido North I 1 13 1 . 1.00 1955 o 6070
Rap!do South I I 13 1 . 1.00 1955 o 6080
Bowling ALLey I 642 4 . 1.00 1955 i 6090
Bowling Alley II 199 4 . 1.00 I_,5 | 7000
Bo_Ling ALLay l I 750 2 . 1.00 195_; i 7010
Nortain I I 600 1 . 1.00 1955 i 7020
Nortain 1 400 1 . 1.00 1955 i 7030
Schmidt ! 850 4 . 1,00 1955 J 7040
Schmidt I I 100 2 . 1.00 1955 | 7050
Schmidt ! I I 200 3 . 1,00 1955 i 7060
Wahierscheid 250 4 . 1.00 1955 i 7070
Schnee Eifei Sou 300 I . 1.00 1955 i 7080
Schnee Eifet Nor 127 1 . 1.00 1955 t 7090
Schnee Eifei No;' 3535 6 . 1.00 1955 i 8000
Our River Center 3300 3 . 1.00 1955 i 8010
Our River North 700 2 . 1.00 1955 t 8020
Schnee Eifet Cen 3700 4 . 1.00 1955 t 8030
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Table55. Dataset=lwdb03 data (part 2)

BATTLE DATE YEAR ATT DEF V XO YO CASX

Krinkett-Rochera 17DEC1944 19/,/, Ger 12t US 38th D 9100 6600 900
Krinkett-Rochere 170EC1944 1944 Get 12t US 3rdl A 3300 1357 100

BATTLE CASY DAYS HOURS WGT ENDDATE OUT NUMB NOTE

Kr|nkett-Rochera 720 3 . 1.00 1955 i 8040
Krinkeit-Rochera 400 I . 1.00 1955 | 8050
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A.2 CAMPAIGNDATABASED,_TA

This section containsfour sets of tables. The first set contains the battles selected for the
campaign analysis. The second set contains the battles selected for the country attacker-
defender analysis. The thirdset containsthe Okinawabattles. The fourthset containsthe Iwo
Jima daily battle data.

The generalcampaignanalysistables containthe variablesCNAME, BATTLE,YEAR,ATT, DEF,
V, XO,YO,CASX,CASY,and NUMB. The only new variable is CNAME. This variableidentifies
the war and campaignof the battle and thus connects the battles into sets of campaigns.

The countryattacker-defendertables containthe variablesAD, CNAME, YEAR,ATT, DEF, V, XO,
YO,CASX, CASY,and NUMB. Theses data form a subset of the general campaign analysis
tables. The added variable,AD, is formed of the first letterof the attacker variabl_and the first
letterof the defendervariable.

The Okinawa campaigntables contain data similarto those in the other tables; however,the
battle,attackeranddefendernamesare expandedto permitbetter identifications.The upperpart
of the tables containthe variables BATTLE,DATE,ATT, and DEF. Ths lower part of the tables
containthe variablesBATTLE,A, D, V, XO,YO,CASX,CASY, and NUMB. The new variablesA
and D identifythe attackerand defender units,respectively,irl abbreviatedform.

The IwoJima tablecontainsthevariablesDATE,ATT, DEF, X, Y, and NOTE. ThevariablesX and
Y containtheavailableattacker(United States)and defender(JaDanese)dailyforce sizes. NOTE
containsthe identificationof the dropped data. Droppingthe_,edata is consistentwith Engel's
speculationthat the final days of the battle mightbe differentin kindfrom the earlierdays.
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Table 56. Campaignsegmentationdata
i i i

CNANE BATTLE YEARATT DEF V XO YO CASX CASYNUNB

Franco-Prussia Netz Netssenburg 1870 GerlMny Fr_.,lce A 51000 6000 1600 2100 2200
Franco-Prussia Netz FroeschwiLl,_r (W 1870 GermanyFrance A 82000 41000 10700 20300 2210
Franco-Prussia Netz Spichern 1870 Gercany France A 42000 28000 4900 3100 2220
Franco-Prussia Netz Nars La Tour 1870 Germany France A 91000 113000 16000 14000 2230
FrIH_co-Prussia Metz Gravetotte-St. P 1870 GernumyFrance A 187000 113000 20200 12800 22/,0
Israel 67 Galas Tel Fahar-aantas 1967 Israel Syria A 5375 8160 300 850 5650
israel '67 Galen l_iDwiyeh 1967 Israel Syria A 5350 4350 150 300 5660
Israel 67 GoLan Zaeura-KaL8 1967 Israel Syria A 5850 8560 230 500 5670
Israel 67 S|na{ Rafah 1967 Israel Egypt A 19520 19500 700 2700 5540
Israel 67 Sinai Bir L_hfan 1967 Israel Egypt A 10450 10050 90 1350 5550
Israel 67 Sinai Abu Ageita-Lk, Ka 1967 Israel Egypt A 19280 18450 ' 300 900 5560
Israel 67 Sinai EL Artsh 1%7 Israel Egypt A 6912 12750 135 225 5570
israel 67 Sinai JebeL L|bnt 1967 Israel Egypt 10800 3000 70. 450 5580
Israel 67 Sinai Gaza Strip 1967 Israel Egypt A 12150 17450 55 626 5590
israel 67 Sinai Bir Hassna-Gtr T 1967 Israel Egypt A 8700 3000 60 550 3600
Israel 67 S|nai Mta:LmPass 1967 Israel Egypt 0 22000 7250 550 90 5610
Israel 67 Sinai Bir Hm-Btr G{ 1967 Israel Egypt A 10200 13500 _ 75 550 5620
Israel67 Sinai MmkhL 1967 Israel Egypt A 18780 18450 60 625 5630
Israel 67 Sinai Bir Oifgafa 1967 Israel Egypt 0 ,3500 3600 450 60 5640
Israel 67 West Bask Jenin 1967 Israel Jordan A 10900 6160 225 200 5/*90
Israel 67 West Bank JertmmLem 1967 Israel Jordan A 27682 1.3600 1750 1500 5500
Israel 67 West Bank Kad_tiya 1967 Israel Jordan A 12800 9900 375 350 5510
Israel 67 Nest Bank Titfit-Zababida 1967 Isrmet Jordan A 5350 5/,50 250 250 5520

Israel 67 West Bank NabLus 1967 Israel Jordan A 10700 8640 375 350 5530
Israel 73 Galen guneitra 1973 Syria Israel 17750 3630 350 200 5850
IsrHL 73 Gotsn _Jwadiyeh 1973 Syria Israel 0 22750 5745 700 250 5860
Israel 73 Galas Rafid 1973 Syria Israel A 19525 4958 350 250 5870
Israel 73 Galen Yehudim-Et AL 1973 Syria israel D 21984 6300 500 150 5_t80
Israel 73 Galas Hmfekh 1973 Syria Israel 0 12500 6946 500 250 5890
Israel 73 Gotan Tel Faris 1973 Israel Syrti A 17833 23750 450 1125 5900
Israel 7? OoLan Hushniyah 1973 Israel Syria A 12733 14683 450 1125 5910
Israel 73 Galas Mount Hemon|t 1973 Syria Israel D 31650 5395 1200 400 5920
Israel 73 OoLon Mount Herman I 1973 XsrmeL Syria D 2692 1583 50 100 5930
Israel 73 Galas Tel Shams 1973 Israel Syria A 16100 19/,00 525 1200 59/,0
Israel 73 OoLan Tel Shur 1973 Israel Syria A 14700 21500 280 900 5950
Israel 73 GoLan Arab Counteroffe 1973 Syria lsrlmL 0 35750 16100 550 160 5990
Israel 73 OoLan Mount Herman II 1973 Israel Syria D 5700 4750 150 200 6000
Israel 73 Goian Mount Her_on Ill 1973 israi Syria A 11/.00 /,750 100 250 6010
Israel T/ Suez Suez Canal Assau 1973 Egypt Israel A 29490 4455 400 275 5690
Israel TJ Suez Suez Canal Assmu 197'3 Egypt Israel A 22850 3020 350 225 5700
Israel 73 Suez SecondAmy Bui t 1973 Egypt Israel A 63910 14000 800 450 5710
Israel 73 Suez Third Amy Build 1973 Egypt Israel A /.5160 10980 750 /*00 5720
Israel 73 Suez Kantara-Ftrdan 1973 Israel Egypt 0 25850 67440 700 700 5730
ls_'aeL 73 Suez Egyptian Offer.Ii 1973 Egypt Israel D 81160 43400 1700 380 57/*0
Israel 73 Suez Egyptian Offenet 1973 Egypt Israel D 57960 28600 1350 260 5750
Israel 73 Suez Deversotr (Chine 1973 Israel Egypt A 22790 30970 100 500 5760
Israel 73 Suez Deversoir (Chine 1973 Israel Egypt A 28900 36840 950 2/*00 5770
Israel 73 Suez Deversoir ;/est 1973 Israel Egypt A 19600 18180 300 800 5780
Israel 73 Suez IsmaiLta 1973 Israel Egypt D 17000 23860 600 1800 5790
Israel 73 Suez JebeL Geneifm 1973 Israel Egypt A 16200 35633 300 1650 5800
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Table 57. Campaignsegmentationdata (part 2)
i i i i i l lll iii ii

CNANE BATTLE YEARATT DEF V XO YO CASX CASYNUMB

Israel 73 Suez Shattufa i 19T_ Israel Egypt A 16200 25600 150 1100 5810
Israel 73 Suez Adabtya 1973 Israel Egypt A 10900 1_?,0 75 400 5820
Israel 73 Suez shaLtufa li 1973 Israel Egypt A 11700 22570 150 1100 5830
Israel 73 Suez Suez 1973 Israel Egypt O 14681 22570 340 1100 5840
Korea Inchon Inchon-SeouL 1950 USA North Korea A 25040 22150 196 675 .
Korea aachen Inchon-SeouL 1950 USA North Korea A 24844 21350 26 675 .
Korea aachen anchor-SeouL 1950 USA North Korea A 24818 20500 76 350 .
Korea lnchon Inchon-SeouL 1950 USA North Korea A 24742 22750 102 450 .
Korea lnchon lather-SeouL 1950USA North Korea A 2/d_O 22600 72 600 .
Koraa lnchon Irchon-Seout 1950 USA North Korea A 2/*568 22100 1/,7 600 .
Korea lnchon lnchon-Seoul 1950 USA North Korea A 24421 27675 231 1350 .
Korea lrchon lnchon-Secut 1950 USA North Korea A 2/,190 25975 165 1200 .
Korea inchon inchon-Seout 1950 USA North Korea A 2/*025 2/*375 1/.3 900 .
Korea aachen anchor-SeouL 1950 USA North Kor_a A 23882 25305 289 950 .
Korea Inchon lnchon-SecxJL 1950 USA North Korea A 23593 2/*290 276 1750 .
Korea Inchon lnchon-Seout 1950 USA North Korea A 23317 22390 203 950 .
Korea Irthon Inchon-SeouL 1950 USA North Korea A 2311/* 2/.640 189 1252 .
Korea lnchon Incho_-SeouL 1950 USA North Korea A 22925 23250 /*3 332 .
Korea lnchon lnchon-Seoul 1950 USA North Korea A 22882 22710 69 102 .
Korea lnchon inchon-Seout 1950 USA North Korea A 22813 22100 61 305 .
Korea lnchon lnchon-Seoul 1950 USA North Korea A 22752 23465 19 75 .
Korea Inchoct lncho_-SeouL 1950 USA North Korea A 22733 28265 97 350 .
Korea Inchon Inchon-Seoul 1950 USA North Korea A 22636 27835 38 800
IAJI Bet leau Wood Bet teau Wood 1918 USA Germany 9/*37 6436 lt)87 730 3360
WI Betteau Wood HILL 1/.2 1918 USA Germany A 2913 1/,58 383 /,71 3370
Wi SeLteau Wood West Wood l 1918 USA Germany D 17/.0 1121 361 5/* 3380
6"Wfaet leau Wood Bouresches ! 1918 USA Germany 2733 1352 3431 186 3390
IA/i Betteau Wood HiLt 192 1918 USA Germany D 3608 3955 340 87 3400
WI Bet teau Wood, West Wood! I 1918 USA Germany A 33/,3 1798 279 5/.1 3410
W! Bet teau Wood North Wood1, "H 1918 USA Germany A 17/,7 1952 167 293 3420
W! Bet teau Wood North Wood i l 1918 USA Oemsny 0 1697 t/.28 192 18 3440
Wi Bet teau Wood North Wood Ill 1918 USA Germany 0 1256 1565 133 19 3450
kIJl Bet teau Wood North Wood IV 1918 USA Ger_ny A 4453 15/6 273 437 3460
WI SeLteau Wood Vaux 1918 USA Germany A 12812 10358 3_ 107/* 3470
WI Bet teau Wood La Roche WoodEa 1918 USA Germany A /.515 5182 9/* 568 3480
IA/! Bet teau Wood La Roche WoodWe 1918 USA Germany A 4508 5177 223 E06 3G90
WWI Isonzo First Isonzo 1915 ItaLy Austria D 200000 100000 149/.7 995tl 2960
_I Isonzo Second Isonzo 1915 ItaLy Austria D 200000 128500 /,1866 /*6640 2970
k',JI Isonzo Third Isonzo 1915 ItaLy Austria D 356000 157000 67008 31/.7/, 2980
WI Isonzo Fourth lsonzo 1915 ItaLy Austria D 311000 136050 48967 /.0217 2990
WI Isonzo Fifth Isonzo 1916 ItaLy Austria D 300000 100000 3800 1985 3120
WI Isonzo Sixth lsonzo (Go 1916 Italy Austria A 308000 1(>8000 51232 /.1835 3150
t_1 I_nzo T_,nth lsonzo 1917 ItaLy Auetrla A 280000 165000 157000 75700 3220
WI lsonzo ELeventh lsonzo 1917 ItaLy Austria A 518000 2_2000 166000 85000 3230
tA/I Meuse-Argonne BLanc-Mort I 1918 USA Germany A 26000 13000 /*700 /*000 3670
t_11Meuse-Argonne Medeah Farm 1918 USA Germany A 1921 155 2/,7 83 3680
WI Meuse-Argonne! Esuen Hook 1918 USA Get.my A 1/.20 216 1/.0 120 3690
WI Meuse-Argotv_. BLanc Mort Ridge 1918 USA Germany A 1/.00 /,58 308 2/.1 3700
t,_I Meuse-Argonne SommepyWood 1918 USA Germany A 9230 670 620 /,50 3710
WI Meuse-Argonne BLanc Meat Ii 1918 USA Germany 18000 10000 1589 500 3720
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Table 58. Campaignsegmentationdata (part 3)
ii H, --- i_1,1,i ii

CNANE BATTLE YEARATT DEF V XO YO CASX CASYNUMB

k'=ll Meuse-Argonne Neuse-Argor_, P 1918 France Germany A 500000 300000 77448 75068 3730
V,Ji Meuse-Argorv_e Exemont-Montref 1918 USA Germany 5336 3245 352 192 3740
Wi Meuse-Argonne Nayache Ravine 1918 USA Germany 5427 1899 376 114 3750
tlJl Meuse-Argonne La Neuvttte teC 1918 USA Oemany A 5365 1940 340 61 3760
WI Meuse-Argonne Fema des Grange 1918 USA Germany A 5461 2587 242 250 3770
WI Meuse-Argonne Htt t 212 1918 USA Germany A 5022 3355 301 173 3780
t.'.ll Meuse-Argonne Bats de Boyon-No 1918 USA Oer_ny A 4778 2925 132 136 3790
W! Nee-Argonne Ni l t 272 1918 USA Germny A 2950 2563 1(_ 250 3800
I#_1Meuse-Argonne Meuse-Argonne, P 1918 France Germany A 600000 _380140 30426 29491 3810
INI Meuse-Argonne RmtLly-AtLtcour 1918 USA Germny A 1210 296 25 30 3820
t._#!Meuse-Argorule HttL 252-Pont Mn 1918 USA Germany A 1989 1655 110 182 3830
l_i Soissor_ lqlssy aux Bats R 1918 USA "Germany A 500/, 3013 393 1853 3530
INI Soissons BreutL 1918 USA Germmny A 5039 2663 448 1243 3540
WI Soissons St. AmendFarm 1918 USA Germany A 1150 400 120 400 3550
t_1 Soissc_s Beaurepatre Farm 1918 USA Germany A 4480 565 125 181 3560
WI Soissons Cravenco_ Ferme- 1918 USA Germany A 10345 2420 895 1610 3570
INI Soissons Chaudcal 1918 USA Gemany A 1611 800 130 500 3580
t,_i The Marne Heights of Nancy 1914 Germany France D 350000 276000 75000 52000 2690
WI The Marne Ourcq I 1914 France Germany 100000 45000 5600 2500 2700
i,_! The Marne Ourcq I I 1914 France Germany 198000 157000 40000 39000 2710
I_l The Marne Petit Morin 1914 France Gel'maW A 227000 82000 45000 19000 2720
I_I The Marne Marshes of St. O 1914 GermanyFrance 0 101000 141000 25000 29000 2740
IlJ! The Marne Vltry {e Francoi 1914 Germany France D 113000 170000 26000 27000 2750
I_i The Marne Gap of Revigny 1914 OerwmnyFrance D 142000 180000 29000 29000 2760
INll Anzto Aprltta I 1944 England Oer._ny A 19350 6750 1158 130 4230
WII Anzio The Factory 1944 GermanyEngland D 75317 17976 366 62 4240
taq_ilAnzio Cmpoleon_ 1944 England Gernmny A 17766 15098 742 221 4250
k_lll Anzto Clpoteone Count 1944 GermmenyEngland A 26029 9834 1318 1450 4260
WII Anzto Carroceto 1944 GermanyEngland D 26490 4515 341 369 4270
WII Anzio NoLotta River De 1944 GermanyUSA 7418 5000 167 107 4280
VuIII Anzio Aprttta I1 1944 Germany England A 27518 17730 270 311 4290
_11 Anzio Boating ALLey 1944 Germany USA 0 41974 20496 2238 1018 4310
HWII Anzto Motettn River !i 1944 GermanyEngland A 21478 9761 1451 1693 4320
Wll Anzio Ftoccia 1944 Germany USA D 15637 19613 265 403 4330
!_il Anzio Routing ALLey 1 1944 GermanyUSA D 14600 4500 1129 442 6090
WII Anzto BouLing ALLey 11 1944 GermanyUSA D 10000 4625 439 199 7000
l,'.l!l Anzio Boultng ALley !I 1944 GermanyUSA A 15736 5050 613 750 7010
WII Ardennes SBr River ,1944GermanyUSA A 10000 8634 268 134 4830
I_i! Ardennes St. VIth 1944 Germany USA 87000 19996 4306 1731 4840
t,q_il Ardennes Bastogne 1944 Gemuny USA 0 36678 4849 3000 1151 4850
WI! Ardennes Schnee Etfet Sou 1944 GermanyUSA A 11000 4300 200 300 7080
Wil Ardennes Sthnee Eifet Nor 1944 GermanyUSA A 14300 2050 50 127 7090
kPJll Ardennes Schnee Eifei Nor 1944 GermanyUSA A 12800 4150 200 3535 8000
k_ll Ardennes Our River Center 1944 GermanyUSA A 43800 5340 900 3300 8010
I_11 Ardennes Our River North 1944 GermanyUSA A 16000 5740 770 700 8020
I_111Ardennes Sthnee Etfel. Cen 1944 GermanyUSA A 4100 3900 200 3700 8030
Wll Ardennes grtnkeit-Rochera 1944 GermanyUSA 0 9100 6600 900 720 8040
I_I! Ardennes KrtnkettoRochera 1944 Gemany USA A 3300 1357 100 400 8050
I_11 Battle of Britain Battle of Britat 1940 Ger_ny England 1485 700 45 13 .
t_II Battle of Britain Battle of Brttat 1940 GermanyEngland 489 494 19 8 .
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Table 59. Campaign segmentationdata (part 4)
ii ii ii i i i i i=111 ii _ i i i

CNAHE BATTLE YEaRATT BSF V XO YO CASX CASYNUNB

Wll BattLe of Britain BattLe of aritat 1940 GermanyEngLand 1786 974 75 34 .
Wll BattLe of D_'ttatn BattLe of Brttat 1940 GermanyEngLw_d 1715 776 45 21 .
Wit BattLe of Britain BattLe of Brttai 1940 GermanyEngLand 1200 981 38 22 .
;NIl Battle of Britain BattLe of Brttm| 1940 GermanyEngLand 880 524 20 16 .
WII BattLe of Britain BattLe of Britat 1940 GermanyEngLand 1088 829 41 31 .
Wll BattLe of Britain BattLe of Brltat 1940 GermanyEngLand 225 335 9 1 .
k_ll BattLe of Britain BattLe of Brttat 1940 GermanyEngLand 976 761 30 20 .
Wf! BattLe of Br4tain BattLe of Britat 1940 GermanyEngLand 940 526 17 9 .
Wil BattLe of Britain BattLe of Orttat 1940 GermanyEngLand 1605 1054 36 26, .
t&ll! BattLe of Britain BattLe of Brttat 1940 GermanyEngLand 1620 1007 41 39 .
WII BattLe of Britain BattLe of Brital 1940 GermanyEngLand 820 690 14 15 .
Wll BattLe of Britain BattLe of Brttai 1940 GermanyEngLand 1047 780 35 31 .
t,_/l! BattLe of Britain BattLe of Britai 1940 GermanyEngLand 676 745 16 16 .
WWIi BattLe of Britain BattLe of Britat 1940 GermanyEngLand 947 698 25 17 .
t_l! BattLe of Britain BattLe of Brltai 1940 GermanyEngLand 903 712, 23 20 .
tA/II BattLe of Britain BattLe of Brttat 1940 GermanyEngLand 797 1031 35 23
tAJI1 Kursk Oboyan..KurukAxt 1943 GermanyRussia A 62000 45000 1364 5680 4930
tad!l Kursk Operation C!tade 1943 GermanyRussia A 140000 75000 3180 4900 4940
t_ll! Kursk Oboyan-Kurak Axt 1943 Gemany Russia A 60000 149000 3500 25800 4950
WI I Kursk Oboyan-Kurak Ax| 1943 GermanyRussia 0 56000 129000 2900 30200 4960
Wi! Kursk Prokhorovka 1943 Russia 6er_ny A 78000 82300 5700 5100 4970
k'=/ll Kursk Kursk Counteroff 1943 Russia Germany A 980600 280000 117700 39500 4980
Wil Kursk BeLgorod 1943 Russia Gerfmmy A 70000 15000 11676 2405 4990
Wi ! Ok|nawa Advance from the 1945 USA Japan A 22888 1400 158 628 5210
tA/ll Okinawa Advance through 1945 USA Japan A 18398 2900 286 2120 5220
t/,/ll Oktnat_a Tom HtLt-Oukt 1945 USA Japan A 18111 4731 466 1278 5230
lA/II Okinawa SkyLine Ridge-Ro 1945 USA J_omn A 16291 2600 740 1661 5240
WWI! Okinawa Koch| Ridge-Onag 1945 USA Japan 0 14594 5000 269 1324 5250
kq./ll Okinawa Kochi R|dge-Onag 1945 USA Japan D 15986 4500 182 814 5260
IA/II Oklnawa Koch! Ridge-Onsg 1945 USA J#_mn 0 15764 4050 398 2276 5270
I.IWII Okinawa Japanese Counter 1945 Japan USA 0 6850 15350 3704 339 5280
IAdl! Oktnawa Kocht Ridge iV 1945 USA J_m A 15109 5140 114 1464 5290
Wll Okinawa Shurl Envetopmen 1945 USA Japan A 16043 3338 170 478 5300
tA/li Okinawa Japanese Counter 1945 Japan USA D 4000 15777 1269 241 5310
V/ll Okinawa Shurt EnveLopmm 1945 USA Japan 0 15840 3000 124 434 5320
k_lll Okinawa Shurt EnveLopmen1945 USA Japan A 15205 2600 182 2564 5330
WI! Okinawa HiLL 95-1 1945 USA Japan 16091 3500 193 1222 5340
Wli Okinawa HiLL 95-11 1945 USA Japan A 16002 2500 248 1470 5350
Wll Okinawa Yaeju-Dake 1945 USA Japan A 5237 2500 48 2401 5360
Q/WII Okinawa HiLLs 153 and 11 1945 USA Japan A 15808 2000 317 1971 5370
W! I Okinawa Advance from the 1945 USA Japan A 19082 2000 282 1588 5380
tA/ll Okinawa Advance to Shurt 1945 USA Japan A 18388 2900 555 2470 5390
tNI! Okinawa Kakazu and Tombs 1945 USA Japan 0 21247 3000 1079 2468 5400
WI! Oklnaua Ntshibaru Ridge- 1945 USA J_oan A 17163 ' 3000 879 2860 5410
Wil Okinawa Naeda Escarpment 1945 USA Japan A 18095 3900 479 3810 5420
lA/li Okinawa Attack on the Sh 1945 USA Japan 19714 5284 502 4038 5430
tJ'Jll Okinawa Attack on the Sh 1945 USA Japan 20973 4757 590 4328 5440
tA/ii Okinawa Attack on the Sh 1945 USA Japan A_'19658 4227 313 3022 5450
Wil Okinawa Advance to the Y 1945 USA Japan A 18777 4000 112 798 5460
_lll Okinaua Initial Attack o 1945 USA Japan 18660 4250 88 1066 5470
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Table 60. Campaign segmentationdata (part 5)
i ii i|1 null I I I I I III

CNAME BATTLE YEARATT DEF V XO YO CASX CASYNUMB

W|% Okinawa Capture of the Y 1945 USA Japan A 19047 3250 576 3220 5480
Wll Rome Santa Maria lnfa 1944 USA Germany A 18702 9250 531 1035 4340
WII Rome San Mart|no 1944 USA Germany A 17970 8141 1974 720 4350
W! | Rome CaeteLtonoroto '1944 USA Germany A 16458 7500 537 /#.2 43_
WI ! Rome Sptgno 11Q44USA GermsW A 18308 8215 343 730 4370
bNi l Rome Fom|l II944 USA Germany A 23190 7627 405 721 6380
WWli Rome Monte Grande ,rRa 1;944USA Germany A 13095 . 4563 203 332 4390
bNll Rome Itri-Fond| 1944 USA Germany A 17912 6653 257 380 4400
bnl I Rome Terracins 19_ USA Gemany A 18030 6653 287 380 /#.10
bnll Rome Hotetta OffermJv 19/#* EngLand Germany 17345 12569 234 468 4420
tA/li Rome Anzto-ALbano Ro= 1944 EngLand Germany 17313 11343 194 107 4430
bN;l Rome Anzto Breakout 1944 USA Germany A 22374 12815 710 1355 4440
bNlX Rome Cisterns 1944 USA Germny A 19971 11928 1524 16174450
bnl I Rome Sezze 19/#* USA Germany A 17925 6957 162 277 4460
bnfl Rome Vettetr| 1944 USA Gemany D 20683 12327 767 13194470
bnl! Rome CM_oLeone star! 1944 USA Germany 19047 10593 517 580 4480
bn!! Rome Vitro Crocetta 1944 USA Germany 0 18000 13715 263 598 4490
bnl l Rome Ardea 1944 EngLand Germany A 15557 7659 245 374 4500
bnfl Rome Fo==odi CampoLe1944 USA Gemaw D 29711 15801 1304 1379 4510
br,/!I Rome Lanuvio 1944 USA Germnr_ 0 17300 6108 825 698 4520
tA/ii Rome Lit|one 19_ USA Genlmy A 22641 13012 329 11784530
t/li! Rome Via Anz|ate 1944 USA Germany 23604 19255 316 884 4540
bNll Rome Vatmontone 1944 USA Germany A 26607 10111 710 5684550
bN!l Rome Torte-Tiber 1944 Sngtand Germany A 38011 10855 572 850 4560
bnfl Sur SettLe-Hled 1944 USA Germany A 99583 23588 4265 48804700
bnll Soar Foret de Chateau 1944 USA Germany A 43587 11185 720 4/.6 4710
bnl I Soar Morhange 1944 USA Gemany A 25881 7555 1006 197 4720
bn!l Snr Norhange-FauLclue1944 USA Germany A 92393 28382 3223 2665 4730
WII Soar Sourgattroff 19/#* USA Germany A 10348 6519 185 141 4740
bnl! Soar Sarre-St. Avotd 19/,/, USA Germany A 88941 32396 3279 4942 4750
bnl l Soar Sorer_lorf I 19_ USA Germany A 7935 5366 58 224 4760
bnl ! Soar Daarendorf ! [ 1944 USA Germany A 15871 6999 56 233 4770
bnl ! Snr Surbach-Ourstet 1944 USA Germany A 16232 6713 110 216 4780
Wf! Soar Ourstet-Faerbers 1944 USA Germany 90078 30712 482 811 4790
bni l !Gear Serre-Union 1944 USA Germany A 19773 6044 234 129 4800
WII Sur Sarre-SingLing 1944 USA Germny A 89977 31501 835 1774 4810
kill Soar StngiJng-Stning 1944 USA Germany 15224 5044 155 121 4820
V/li VoLturno Grazzenise 1943 EngLand Germany A 14557 8068 370 80 4030
bnl! Votturno Coiazzo 1943 USA Germany A 18210 6435 140 52 4040
tA;li Votturno Capua 1943 Eng!.,.nd Germany D 16857 8000 420 94 4050
V/I! Votturno Caster Vo[turo 1943 EngLand Germany A 17765 8158 500 40 4060
bnl l VoLturno Honte Acero 1943 USA Germany A 21265 6435 133 130 4070
V/li' Votturno Trtftlaco 1943 USA Germany A 18476 7250 267 76 4080
bnl Z Votturno Dragon1 1943 USA Oer=mw 0 17034 5152 65 103 4090
bn!l Votturno Canal I 1943 USA Germany A 14600 8138 125 45 4100
bnl! Votturno Monte Grande (Vo 1943 EngLand Germny A 16400 7239 200 66 4110
bNll Votturno Carat 11 1943 Engtand Germmy A 17500 8128 220 138 4120
bnl! Volturno Francotise 1943 England Germany 0 14000 8088 75 44 4130
bnli Votturno Santa Narta Ottv 1943 USA Germany A 16870 6321 416 185 4140
t_ll VoLturno Monte Ca!no ! 1943 EngtamdGerm_y 0 19513 6750 240 33 6150
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Table 61. Campaignsegmentationdata (part 6)
ii

CNAME BATTLE YEARATT DEF V XO YO CASX CASYNUMB

,WII VoLturno Monte Lungo 1943 USA Germany O 16600 6566 361 142 41_1
Wll Volcurno PozztLt| 1943 USA Germany D 17404 6566 155 25 4170
WII VoLturno Nonte Rotorcio 1943 USA Germany 16350 7_2 165 118 4190
WII VoLturno Calabritto , 1943 England Germany D 17765 7588 250 20 4200
WIt VoLturno Monte Cm_no 111 1943 EngLand Germany A 20744 32M 556 141 4210
t&lll VoLturno Monte Naggi¢_re 1943 USA Germany A 5551 3288 80 20 4220

i .li ii iiii i i i ii ii Hill
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Table 6?_ Attacker/defenderpair segmentaUondata
iii i,i ii i i i i iii i

., i. ii i iii.,ii ,,.

AI) CNANE YEAR ATT DEF V XO YO CASX C_SY NUI_

EG !Ni ! Arcio 1944 England Oer'many A 19350 6750 1158 130 4210
EG W[ i Anzio 1944 England Germany A 17766 15098 742 221 6250
EO WI ! Rome 19_ England Germany 1734'5 12569 234 6(_ _20
EG iNll Rome 19_ England Gemany 17313 11343 196 107 4430
EG aNl I Rome 19/_ England Germany A 15557 7659 245 374 4500
EG WI ! Rome 19_, England Gernmny A 38011 10855 572 850 4560
EG iN! I VottuPno 1963 England Germany A 14557 8068 370 80 40.30
EG anl I Vatturno 1963 England Germany P 16857 8000 &20 94 4050
EG WI I Votturno 1963 England Gerseny A 17765 8158 500 40 4060
EG iN! ! Vo'lturno 19/.3 England Germany A 16400 7239 200 66 4110
EG aNli VottL,_'no 1943 England Germany A 17500 8128 220 138 41213
EG 1/411Volt_,.",_ 1943 EngLand Germany D 1/.000 8088 75 _ 4130
EG iN! ! Votturno 1963 Engtlmcl Germany 0 19513 6750 2/,0 33 4150
EO iN! 1 Votturno 196/,3 England Germany D 17765 7588 250 20 4200
EG 1/4!! VoLturno 1943 England Germany A 207_ 3288 550 141 4210
FG t_l! Iqeuue-Argorme 1918 France Germany A 500000 300000 77448 75068 3730
FG 1/4N!Meuse-Ar�oru_ 1918 France Germany A 600000 380140 30426 29491 3810
FG V_! The Marne 191& France Germany 100000 45000 5600 2500 2700
FG 1/41 The Narne 191& France Germany 198000 157000 40000 39000 2710
FO 1/41 The Narne 1914 France Oemony ^ 227000 82000 45000 19000 2720
GE 1/41! Anzio 196& Germany England D 15317 17976 366 62 42,60
GE aNl ! Anzio 19_ Germany England A 26029 983_ 1318 1450 4260
GE 1/411Anzio 19/_ Germany England D 26490 4515 341 369 6270
GE 1/411Anzio 19_ Germany England A 27518 17730 270 311 4290
GE anl ! Anzio 19_ Germny England A 21478 9761 1451 1693 4320
GE 1/41! Battle of Britain 1940 Germany England 1/=55 700 45 13 .
GE 1/411 Battle of Britain 1940 Germany England _19 496 19 8 .
GE 1/41! Battle of Britain 1940 Germany England 1786 976 75 34 .
GE 1/411 Battle of Britain 1940 Germany England 1715 776 45 21 .
GE 1/41! Battle of Britain 1960 Germany England 1200 981 38 22 .
GE iNil Battle of Britain 196/,0 Oer'rainy Engtlu"¢l 880 524 20 16 .
GE WI! Battle of Britain 1940 Germny England 1086 829 41 31 .
GE 1/411 Battle of Britain 1940 Germany England 225 335 9 1 .
GE iNll Battle of Britain 1960 Oeraww England 976 761 30 20 .
GE iNll Battle of Britain 1940 Germany England 960 526 17 9 .
GE iNll Battle of Britain 1940 Germany EngLImd 1605 1054 36 26 .
GE 1/41I Battle of Britain 1960 Oemany England 1620 1007 41 39 .
GE iNll Battle of Britain 196/,0 Ger_ny England 820 690 16 15 .
GE I_ll Battle of Britain 1960 Oermny England 10/,7 780 35 31 .
GE iNll Battle of Britain 1960 Germany England 676 745 16 16 .
GE anl] Battle of Britain 1960 Germany England 967 698 25 17 .
GE iNll Battle of Britain 1960 Germany Engtl_d 903 712 23 20 .
GE 1/411 Battle of Britain 1960 Germany England 797 1031 35 23
GF Fri_co-Prussi a Metz 1870 Get,my .France A 51000 6000 1600 2100 2200
OF Fr,_co-Prussia Metz 1870 OeMnany France A 82000 41000 10700 20300 2210
GF Frla_co-Prussia Metz 1870 Gerlw_ Ftwice A 62000 28000 4900 3100 2220
GF Franco-Prussia Iqetz 1870 Germany France A 91000 113000 16800 16000 22_0
GF Franco-Prus= ia Metz 1870 Germany France A 187000 113000 20200 12800 2260
GF 11/4!The Marne 1916 Gemlmy Franca D 350000 276000 75000 52000 2690
GF 1/4! Tha I_rne 1914 Germany France 0 101000 141000 25000 29000 2740

--- i i i i i i
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Table 63. Attacker/defenderpair segmentationdsta (part 2)
i ii i I ii ii J i i i iii ii ii .i

AU CAAHE YEAR ATT DEF V XO YO CASX CASY NUNB

GF bnl The )terne 1914 Gerumny France D 113000 170000 26000 27000 2750
GF bnl The Name 1914 Germany France D 142000 180000 29000 ,_9000 2760
GU bnl ! Anzio 194J, Germany USA 7418 5000 167 107 4280
GU _! I Anzio 19_ Germny USA D ,41974 20496 2238 1018 4310
GU bNLl A_'_zio 1944 Germany USA D 15637 19613 265 403 4330
GU bNll Anzio 1944 Germmy USA D 14600 4500 1129 442 6090
OIJ bNL1 Anzio 1944 Germny USA D 10000 4625 639 199 7000
GU bnl I _io 1944 Germny USA A 15736 5050 613 750 7010
GU bnl I Ardermes 1944 Germny USA A 10000 8634 268 134 4830
GU bnl I A_ 1F_4 Germany USA 87000 19996 4306 1751 4&;0
t;U bnl I Ardennes 19/,4 Germany USA D 36678 4849 3000 1151 4850
GU bnl I Ardom_ 1944 GermoW USA A 11000 4300 200 300 7000
GU bnl I A_ 1944 Germany USA A 14300 2050 50 127 7090
GU bnl I A_ 1944 Geramny USA A 12800 4150 200 3535 8000

bnl I Ardennes 1944 Gemaw USA A 43800 5340 900 3300 6010
GU bnfl Arm 1944 Germsny USA A 16000 5740 770 700 8020
GU bnl I Arclenrws 1944 Germany USA A 4100 3900 200 3700 8030
GU bnl I Arder_es 19/,4 Germny U_A D 9100 6600 900 720 8040
GU bnl I Ardennes 1944 Germny USA A 3300 1357 100 a;,O0 8050
lE Israel 67 Sinai 1967 llraei Egypt A 19520 19500 700 2700 55/,0
IE Israel 67 Sinai 1967 Israel Egypt A 10450 10050 90 1350 5550
IE Israel 67 Sinai 1967 Israel Egypt A 19280 18450 300 900 5560
IE Israel 67 Sinai 1967 Israel Egypt A 6912 12750 135 225 5570
IE Israel 67 Siruni 1967 Israel Egypt 10800 3000 70 450 5580
lE Israel 67 Sinai 1967 Israel Egypt A 12150 17450 55 626 5590
lE Israel 67 Sinai 1967 Israel Egypt A 8700 3000 60 550 5600
lE Israel 67 Sinai 1967 llrae_ Egypt O 22000 7250 550 90 5610
IE Israel 67 Sinai 1967 Israel Egypt A 10200 13500 75 550 5620
IE Israel 67 Sinai 1967 Israel Egypt A 18780 18450 60 625 5630
lE Israel 67 Sinai 1967 Israel Egypt D 3500 3600 450 60 5640
lE Israel 73 Suez 1973 Israel Egypt 0 25850 674A0 700 700 5730
lE Israel 73 Suez 1973 Israel EIP/P_ A 22790 30970 100 500 5760
IE Israel 73 Suez 1973 Israel Egypt A 28900 36840 950 2400 5770
IE Israel 73 Suez 1973 Israel Egypt A 19600 18180 300 800 5780
lE IsraeL 73 Suez 1973 Israel Egypt D 17000 23860 600 1800 ' 5790
lE Israel 73 Suez 1973 Israel Egypt A 16200 35633 300 1650 5800
IE Israel 73 Suez 1973 Israel ,Egypt A 16200 25600 150 1100 5810
IE Israel 73 $_z 1973 Israel Egypt A 10900 14_?.0 75 400 5820
IE Israel 73 Suez 1973 Israel Egypt A 11700 22570 150 1100 5830
IE Israel 73 Suez 1973 Israel Egypt 0 146151 22570 340 1100 5840
IS IsraeL 67 Gotan 1967 Israel SyHa A 5375 8160 300 850 5650
aS Israel 67 Got_ 1967 Israel Syria A 5350 4350 150 300 5660
IS Israel 67 Gotan 1967 Israel Syria A 5850 8560 230 500 5670
IS lsr_t 73 Gotdm 1973 Israel Syria A 17833 23750 450 1125 5900
IS Israel 73 Gotan 1973 Israel Syria A 12733 14683 650 1125 5910
IS Israel 73 GoLar_ 197_ IsrNt Syria D 2692 1583 50 100 5930
IS Israel 73 Ootam 1973 Israel Syria A 16100 194,00 525 1200 594,0
IS Israel 73 Gotmn 1973 Israel Syria A 14700 21500 280 900 5950
IS Israel 73 Gotam 1973 Israel Syria D 5700 4750 150 200 6000
IS Israel 73 Ootm't 1973 Israel Syria A 11_,00 4750 100 250 6010

i ii ii --lllll I l ,_J,l II I I IIIIII_.
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Table 64. Attacker/defenderpair segmentationdm (part 3)
J i, li III I ]iii II I ,li|l i ill,|,ml

AO CNANE YEAR ATT DEF V XO YO CASX CASY NUMB

UG I_I Bet teeu Wood 1918 USA Ger_Bny _37 6436 1087 730 3360
I_ ',_! Be| Le_J Uood 1918 USA Ger'_ny A. 2913 1658 383 /,71 3370
UG W! BetLuu blood 1918 USA Germany D 1760 1121 361 56 3380
UG bal Bet teau Uood 1918 USA Gerlmny 2733 t352 343 186 3390
UG ba! Bet tuu Wood 1918 USA Germany 0 3608 3955 340 87 3400
UG bal Be| teeu Wood t918 USA Ger_ A 3343 1798 279 561 3410
UG bal Bet t_u Wood 1918 USA _r'I_ A 1767 1952 167 293 34/,20
UG bal Bet teau Wood t918 USA Germny D 1697 1428 19"2 18 3440
UG VI; Bet tuu _ 1918 USA Gernny D 1256 1565 133 19 34/,50
UG bal Bet tnu Wood 1918 USA Gem_y A &453 15/,6 273 637 3460
UG WI Bet_eau Wood 1918 US#, Germny A 12812 10358 336 1076 347_
UG bal Betbeau Wood 19t8 USA Gerlmny A 6515 5182 94 568
UG W/ellBetteeu Wood 1918 USA Ge_aany A /,508 5177 223 506 3490
UG bal Meuse-Argonne 1918 USA Germeny A 26000 13000 4700 4000 3670
UG 17.11Neuse-Argonne 1918 USA Germany A 1921 155 267 83 3680
UG WI Heuse-Argonne 1918 USA Ger'_ny A 1620 216 1/,0 120 5690
UG UWi Ne_e-Argonne 1918 USA Get'tony A 1600 458 308 2/,1 3700
UG I.5/1 Neuse-Argortne 19t8 USA Gemany A 9230 670 620 450 3710
UG bal Neuse-Argonr_ 1918 USA Germany 18000 10000 1589 500 3720
UG bal Neuse-Argor_e 1918 USA Ger'_ny 5336 3265 352 192 3760
UG bal Neuse-Argor_e 1918 USA Germny 5627 1899 376 116 3750
UG bal Neuse-Argonne 1918 USA Germony A 5365 1940 3/,0 61 3760
UG I/,/I Meuse-Argonne 1918 USA Gem|my A 5461 2587 242 250 3770
UG ba! Neuse-Argor_e 1918 USA Ger'mB_f A 5022 3355 301 173 3780
UG bal Meuse-Argorv_ 1918 USA Gemmy P, 6778 2925 132 136 3790
UG tMl 14mine-Argonne 1918 USA GermaW A 2950 2563 109 250 3806
UG bal Neuso-Argonne 1918 USA Get'Bray A 1210 206 25 30 3820
UG ba| Me_e-Argome 1918 USA Gerum_, A lg89 1655 110 1_. 3830
UG bal So|ssor_ 1918 USA _nsmy A 5004 3013 393 1853 3530
UG bal Sot ssorw 1918 USA Ger.mm_ A 5039 2663 _ 1263 3540
UG bal Soi ssorw 1918 USA Germny A 1150 400 120 605 3550
UG bal Solsuarn 1918 USA Germany A 4480 565 125 181 3560
UG bal Soissons 1918 USA Gersw_' A 10345 2620 895 1610 3570
UG bal Sots_ons 1918 USA Ger'm*ny A 1611 800 130 500 3580
UG wx ! Rome 1944 USA Germany A 18702 9250 531 1035 4340
UG bal I Rome 1964 USA Germany A 17970 8161 1974 720 4350
UG bal I Roae 1944 USA Get'rainy A 16458 7500 537 662 43_
UG baXI Rome 19/_ USA Germany A 18308 8215 3_3 730 4370
UG bal I Rc_e 19/,/, USA Ger'_mW A 23190 7627 405 721 6380
UG bal I Rome 1944 USA Gel'lmW A 13095 6563 :;03 332 6390
UG WI I Rome l_r_ USA Get'tony A 17912 6653 257 3BO _A,O0
UG baXI Rome 1944 USA Germ_y A 18030 6653 287 380 4410
UG bal ! Ro_ 1944 USA Ger_y A 22376 12815 710 1355 4_0
UG bal I Rome 1_ USA Ger'mmy A 19971 11928 1524 1617 4450
UG bal X Roae 191,4 LISA Germany A 17925 6957 162 277 4460
UG bal I R_te 1944 US_ Get'rainy D 20683 12327 767 1319 4470
UG bal ! Rome 1944 USA Get'tinny 19047 10593 517 580
UG balI Rome 1944 USA Ger'm_y O 10000 13715 263 5_8 4490
UG bal X R_e 1944 USA Germny D 29711 15801 1304 1379 4510
I_ ba! i Rc_ 1944 USA Ger_ny 0 17300 6108 825 696 6520
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Table 65. Attacker/defenderpair segmentationdala (part 4)
i

/tD CNANE YEAR ATT DEF V XO YO CASX CASY NUNB

UG VIII Rome 1944 USA Germany A 22641 13012 329 1178 4530
UG VII l Rome 1944 USA Germany 23604 19255 316 884 4540
UG VII l Rome 1_ USA Germany A 26607 10111 710 568 4550
UG VIi ! Sur 194/, USA Germsny A 99583 23588 4265 4880 4700
UG I#,/I l Sear 1944 USA Germany A 43587 11185 720 446 4710
U6 VII ! SMr 1944 USA Germm_ A 25M1 7555 1006 197 4720
UO VIIl Sur 19_ USA Get,wry A 92393 28382 3223 2665 4730
UG VII ! Sur 1944 USA Genmmy A 10348 6519 185 141 4740
UO VII 1 Sur 1944 USA Gemeny A 88941 32.396 3279 4942 4750
UG _l ! Sur 1944 USA Gernnny A 7925 5366 58 224 4760
UG UN!I Sur 1944 USA Gemany A 15871 6999 56 2.33 4770
UG VII I Sur 1944 USA Germany A 16232 6713 t 10 216 4780
UG VII l Sur 1944 USA Germmny 90078 •30712 482 811 4790

z UG VI! l Sur 1944 USA Germny A 19773 6044 234 129 4800
UG NNI ! SMr 1944 USA Germany A 89977 31501 835 1774 4810
UG VII I SMr 1944 USA Germany 15224 5044 155 121 4820
UG VII ! Votturno 1943 USA Germny A 18210 6435 140 52 4040
UG VIi I Vntturno 1943 USA Germany A 21265 6435 133 130 4070
UG VII l Volturno 1943 USA Germany A 18476 7250 267 76 4080
UG VII ! rot turno 1943 USA Germany 0 17034 5152 65 103 4090
UG VIII Votturno 1943 USA Germany A 14600 8138 125 45 4100
UG t/li I Vot turno 1943 USA Germany A 16870 6321 416 185 4140
UG VII ! Votturno 1943 US_ Germany 0 16600 6566 361 142 4160

_l I Volturr_ 1943 USA Ge_ 0 17404 6_ 155 25 4170
VII! Voltur_ 1943 USA Ge_ 16350 7942 165 118 4190

U6 VII l Votturno 1943 USA Germmny A 5551 3288 80 20 4220
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Table 66. Okinawainternaldata
ii i m.i ii i ira|iii ii i i m

BATTLE DATE ATT DEF

Advnnce from the 02APR1945 US 7th inr Dfr (+) Jop 1st Spec Estab Rg
k_vonce from the OZAPR1945 US 96th inf Olv (+) Jap 1st $pac Est Rgt
Advance through 05APR1945 US7Lh |ni D|v (.) Jq:) 62d Div (-)
Advance to Shuri 05APR1945 US96Lh |ni Div (.) Jap 12Lh |hd |ni Bn (
Kakazu and Tombs 09APR1945 US96Lh Inr Dtv (.) Jap 12Lh |hd Inr Bn (
TombHtLL-Ouk{ 19APR19_5 US 7'LhInr D|v (.) Jap 1lth lhd Inr Bn (
SkyLine R|dge-Ro 19APR1945 US 7'th lnf Div (+) dap 1lth lhd Inr Bn (
N|sh|boru Ridge- 19APR1945 US 96Lh Inr Div (+) Jop 12Lh lhd Inr Bn (
Koch| Rtdge-Or_g 25APR1945 US 7Lh thf O|v (.) Jap 22d ]ni Rgt
Haeda Escarpment 26APR19_5 US 96Lh |ni Dtv (.) Jap 62d O|v (-) (+)
Kochl Ridge-O_s9 28APR1945 US 7Lh |ni Oiv (+) Jq= 22d Inr Rgt
Koch| Rtdge-Onag 30APR1945 US ?Lh Inr Div (.) Jap 22d Inf Rgt (+)
Kocht Ridge ]V 06#_Y1945 US ?Lh |ni Otv {.) Jap 24th Olv (-)
Attack on the Sh 11NAY1945 US 96th Inr Div (.) Jap 24Lh |ni P|v (-)
Attack on the Sh 141_kY1945 US96Lh Inr Div (.) Jap 24th thf Otv (-)

- Attmck on the Sh 2(|NAY1945 US96Lh Inr Div (.) Jap 24th Inr Dtv (+)
Shut| EnveLor_nmn 22NAY1945 US 7Lh |ni D|v (.) Jop 3d Spe(: Estab Rgt
Shuri Envetopmen 26HAY1945 US 7th Inr Div (+) Jap 24th Div (-) (.)
Shurt EnveLopmen 29MAY1945 US ?Lh inf Dtv (+) Jap 24Lh Otv (-) (+)
HiLL 95-] 06JUN19_5 US 7Lh thf Olv (+) Jap _th ]nd Mixed Bcl
Advmnceto the Y 06dUN1945 US 96Lh |ni Dtv (.) J_o 24Lh Inr D|v (-)
HiLL 95-11 09JUN1945 US 7Lh Inr Div (.) Ja_ _th lhd Nixed Bd
intttmt Attack . lOJUN19_5 US 96th Inr Oiv (.) Je_o24Lh Inr Dtv (-)

BATTLE A D V XO YO CASX CASY NUMB

: Advance from the UT. J1. A 22888 1400 158 628 5210
. Advance from the U96 J1. A 19082 2000 282 1588 5380

Advance through UT. J62 A 18398 2900 286 2120 5220
Advance to Shuri U96 J12 A 18388 2900 555 2470 5390
Kokazu and Tombs U96 J12 D 21247 3000 1079 2468 5400
T_b Ht t t-Ouki UT. 311 A 18111 4731 466 1278 5230

" SkyLine Ridge-Ro U?. Jll A 16291 2600 740 1661 5240
Ntshtbar_ Ridge- U96 J12 A 17163 3000 8?9 2860 5/,10
Kochi Rtdge-Onag UT. J22 D 14594 5000 269 1324 5250
14sedaEscarpment U96 J62 A 18095 3900 4?9 3810 5420
Koch| R;_dge-Ormg UT. J22 0 15986 4500 182 814 5260
gochi Ridge-Onag UT. J22 O 1576/, 4050 398 22?6 5270
Kocht Ridge iV UT. J24 A 15109 5140 114 1/d_ 5290

- Attack on the Sh U96 J24 19714 528/, 502 4038 54_1) p
Attack c_1the Sh U96 J24 20973 47_7 590 4328 5440
Attack on the Sh U96 J24 A 19658 /o227 313 3022 5450
Shur| Envetolmum UT. J3. A 16043 3338 171) 478 5300
Shurt Envetopmen UT. J24 D 15840 3000 124 434 5320
Shurt EnveLopmc_ UT. J24 A 15205 2600 182 2566 5330
HILL 95-I U?. J44 16091 3500 193 1222 5340
Advance to the Y U96 J24 A 18Trr &ooo 112 798 5460
HiLL 95-11 UT. d_ A 16002 2500 2/,8 1470 5350
init4mL Attack o LJ96 J24 18660 4250 88 1066 5470
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Table67. OkinawaIntemeJdata(pmr2)
i ii llllll! - ,mm,

BATTLE DATE AT1 DEF

Yaeju-Dake 12JUN1945 US 7rh Inf Div (+) Jm _th lhd N|_ed Bcl
Capture of the Y 12JUl1194§ US 96rh Inr Oiv (+) Jap _th |hd Nixed lid
HiLts 153 and 11 15JUNlg_5 US 7rh lnf Div {+) Jap _th |hd N|xed _:1

BATTLE A D V XO YO rAS)( CAi;Y 141JM8

Yaju-Dake UT. J4/, A 5237 2500 48 2401 5360
Clmptureof the Y U96 J_ A 19047 3250 576 3220 5480
H_tts 153 and 11 U?. J_ A 15808 2000 317 1971 5370
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Table 68. I_o Jima daily battle data
iii

DATE ATT DEF X Y NOTE

,19FEB1945 USA J_mm 54000 21500
20FEB1945 USA Japun 52839 .
21FEB1945 USA Jq_n 56945 o
?.?.FEBI_5 USA Japan 56031 .
23FEB19_5 USA Japan 54890 .
24FE81945 USA Jq_m 66749 .
25FEE1945 USA Japan 66155 .
26FEB1945 USA diHmm 65250 .
2?FEB1945 USA Japan 64378 .
ZSFEB1945 USA Japan 62874 .
01MAR1945 USA J_m 623:39 .
02MAR1945 USA Ja_irl 61405 .
0_,_ i_45 US,_ aN_m 60667 .
04MAR1945 USA Japam 59549 .
OSHAR1945 USA J_oan 59345 .
06MAR1945 USA Jat_n 59081 .
071lMR1945 USA Jal_n 58779 .
08MAR1945 USA Japan 58196 .
09MAR1945 USA Japen 57259 . '
10NAR1945 USA Japan 56641 .
1114AR1945 USA Japen 56061 °
12MAR1945 USA dqDan 55308 .
13MAR1945 USA J=pen 54796 .
_I/_IAR1945 USA Jqmn 54308 .
'i,Td4AR1945 USA Jafxm 53938 .
16_UtR1945 USA Japen 53347 .
1711AR1945 USA d_m 53072 .
181MR1945 USA Jqmm 52804
lgMAR194_ USA Jq:mn 52735 2000
201_R1945 USA Japen 52(_B . drop
21NAR1945 USA dspen 52507 . drop
2ZMNtl_5 USA JaPan 52462 . drop
23MAR1945 USA Japen 5231)4 . drop
24MAR1945 USA Jqoon 52155 . drc_
2SNARl945 USA Jquen 52155 . drop
26MAR1945 USA dq_n 52155 drop

- 27NAR1945 USA Japan 52140 0 drc_,






