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vardous ;orts of industry 41l huve tiais oifact,

LB berie pedllons wo cebiing rese 03 tlox «s sup boecr il
duvalo, ietd tebs nore conplaxe 8 Lis itespranciion of thw .arious .srts
of tie soeial or-unise spucis up whd 38 cue tecinfcl wavnees aceslor ite,
Lie need for flexible yut accurate answerz to our strstusic peobless sute
pore and more urgent, & hunvired yoars awo we could L. ke vur bLire atout
waking up our minds conc.raing scae of thise prelloms nd cnce we Yad
r:sched 2 decision we could expect it to st.y v.lid for several decides,
This i3 not true any more. >ituations c:n clams over night and what is a
rood policy this year may not be next yuar,

ihe chunges I spunk of are onus uf de’ree, howevar, The
stratecic rreblers, in osascrve, ars atill ruch tle sape 33 tiey aore a
cenbury aro, op as they wers seversl thousand years ago, Peernieal
devaloyments have ch.an,ud tactics any weqpuns a 2reat doal. The basie
tacts of zrand steategy have not bwen cl onoce, © rajor steatsslie :roblem
for the military, in time of p.uce, 1s still to raintain 2 troper Yalance
botwven the need Lo be preparasd todsy and tre recd to te better (repar:d
tomorrow. This conatnt race buetween ; reparedness and obsclescence of
sl gment, tactics and deploymont hus almys besn present, [wn, howevur,
1t is streamlined and trivelling with suga.rscnic spued, 30 to gpuak.

1t Is rarticularly true of our fom of zovernmunt that complate
rreprodnass for Loday ray muan cbsolescent snudpmand and Lethargy five
gers from now, . crueinl str tarie jrutlom is Lo catirat: ohon to he
ready, to plan cur trainiag, develoraent wil derdoyrent 30 as to e roady
at the eright tinue 1 have beard it stated by sorconc bih in vpitish war
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The cuantitative parts of a strategic rrovlem are, of course,
not the iliwle of the proflem, nor do they zive the wholas of the answer.
idded to t!om must come the ;oliticsd and other nonqusniitative aapucts,
which are alsays rresent in such large nuestions, A11 that I am jointing
out is that the alternatives to choose from are very mueh wore nuscrous
now than they used to be and that the quantitative aspect involwed in our
Jdecisions is more important tlan it used to be.

The need for technical and cuantitative analyses as aids in
arriving at command decisions has been appreciated by the services, both
in this country and in ingland, and groups of scientific men with sxpsrience
in militery problems have been set up now in all of the services. The
activity 1s called by various names—operations research, operations evalu-
ation, weapons systems evaluation, and so on. The groups cngaged in this
activity hawve come "o play an important role in .rovidinz the background
necessary to reach tactical or atrategical dec isions.

During the last war operations research sroups worked mainly at
the tactical level, A group in the U, 8, Ravy, for instance, analyzed
antisubmarine oper:tions and was of help to the 10th Flset in reaching
decisions on the conduct of the battle of the itlantie. Cperations
analysis groups, assign:d ‘o various air comrands, analyzed various parts
of the air war and helpad these commands reach ;roper decislons as to the
conduct of strategic bombing and air defonse., The results of the studlies
of these groups wire embodied, in rart, in revised doctrine and ir changes
in werpon and squipment Jesisn. Uith the =nd of the war, the analysis of
setual opsrations, of course, ceasud and these groups turned to the

evaluation of future tuotics and weapons. Based on thelr wartime experience,
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Lhay tur:od to s mure CLiTienlt Lask of sssistine Lie wrvioes Ln

Jwevidlr e rome roeslistie stlivary re vl sibs nd funge stir itas for
trhe future, «0 Ut future dooledn. could e Jixed sid no timb Duturs
pomg ona woapens reulmoents could o declded uien,

sot of Lhe arpod serviceg in thls countey now - s a group ucing
oparntions rescarci « [he arey hus the Lper tious des:sreb {0 lce, which
is lwcated fare at Fort Lelalr. The Alr Foreg iss two proupss The
L purstiona inalysie Ceciion, wilch is & sort of tiw alr stoff  and tle
Tand Corporation, at uanta Fonfea, shich doals with broadar -ussiicns,
famior in the future, ‘the ¥avy ras the Cperations .vilvation lroup,
atteclod to Yha stuff of the Chidef of laval “peraticns, THuse [roups, bty
thelr tectnioal unn "usrtit &lve snalysea, assiat the varicus stosis to
roch doclslons an tactic l nd stouterle cwestlorns,

sreups 4n the Incividuel services, hosuver, are ot o disscvartage
in studying troader str tezic ussllions. Therelore, %o compluibe tiw
analysis and ov Justlon svtup, the o:apons Sy tems v-luation Troup (5. G)
wna form.d sbout a yesar age, This &s @ mixed pgroup, ;artly of xilltapry
of ficers with broad opsrational background and pertly of sclantiste with
teuining in operations ev luation, set wip the Cfflce of the Zecretary
of veferne, Its sisilon is to study the teeinicsl and nuantitative
a8l9cLle of shose Lro «er (rokless, stlch are not approrri:te for e ioui™

vijval service arujs, W ordup to «ia tro Jolnt {hdefs of taff, the

coeratary of Jelfenasg, «nd tie {sseaprch Lid Jeveloprant fonrn Woowgh GVIPe
)i ducidluns emaooprping wapons systuas and stratawie plurss LU setnont
o el oand ol Ly, of ceurse, the correst lovel ars ant Wntive

and eelnle.d asp ots of sirategte questions can 1o Ll ind,
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it took rout of past surlng to geb the oup moomuibon fnd
eronpiuect, wrd o have toen b oaurk wnly Bives laswt suer r,  In this
Ltira, LuweVar, wu iave jwincd 0me sxpsrierce o L's sipk o0 I vant ‘o
spand L rest of my v.dk In utlining itor toe or up oue 2l b such
atitles and what its ccoje of activity ean lw,

in gerwral, the . stusies awsjons avsters, Peoswd aetivitics
or tasks of sone rart of the militaey orsanlzation cusiygped Lo cax;ry out
e rajor part of wrfare., losoible subjects for utudy ame alrborne.
ofwrations, artisulwarine earfare, strategie tonbing, c.rrier opeentiors,
alr defunse, tonk =arfare and '@ likee A part of the royy 1is assigned
to study a given veapon systesm art its zole of umyloyrstt., Yuricus
sltermrativ vays of employrunt are studled, oslh ites ame sade of louses
inc.rred & ainst various opjosing .oress and of corcurrent losses lnfliet.d
o Lis woemiy. Whe intspecrncetion, toth s-ui sont and orsencol ~wise,
ot oeen verlous caprts of LT soajon aystes are sbodled with a view to
finding jossible eritlc.l situsticns, wentwally, if ¢ strate-ic impli-
catiens are to be obtalnud, tie sconomic cost to us pust ke estisat:d, as
well as the joasitla sconosle cost to tiw sresy. Corparison zust be ssde
with othur ;ousible ways of deing the same tldng,

41l the olements of such a study eust bLe extrerely Jdotallad in
order viat 2o L 48 surv a8 o seible of wr wantitatlze ~eulls, ¢
hmlancs must Lo struck Lutscen tle neod Cop 2t inyg tle Taels Uslors the
CVAe! of tail and tbg ecr:stary of Jefense In tire to ald in raking a
speeilic decisfon i the nesd for gulng inte dut il bn orice to insure
acvle Wy of thy msulus, ﬁa%nrn%ly Lie Lrosder otr deele Carts of the

Llotums coru lssY, ird sany O tisse «Lbll tiae several yoars lefcre tioy
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nra oo Lotnd eat.ef wbopils,

1t 19 rrotsbiy ortlowhile b stoe {n det.li, ¢ an vxan, le, jow

tels wocks oute Yost of thy caplns 8ers VW LlaliOn Trou [ u3 Lesh
eroased fopr Lhe | zat six ontos on 2 ztudy of tig girmitesic Geobine
“uwabivne 0y 8 jart of Lils soudy s teen complatad, boo jart cone

' corned with the ;hysiesl asjects of he jockblem catiar tan the secnomie,
our ability to c.rry atma;c borks to 4 ro; riste tirgeta, cur lcosas ln
a0 dulng, and Lhs probable spount of physleal wrmsge eoused by sueh toabing
are the ;olnts which have been under study. Thess of caurase, are vasle for

the troader -usstions of eccuonle ceab Lo us and scoromic dasage to the

srurys The study res boen sxirctely duteiled and has lovolved the help
of a iarge nueber of other srow s In and connocted with Lo ssrvicus, in
additicn to the »b I or . & lrusulf, Tre first zajer rerort of tnis
werk ls nox Ln the Lands of tre Jolut Uhicfs of wraffe salirslly £
. cargwl pive you detodlas of e corcluzions und recoae nd Lione, byt 1 can
{ il you Low s@ nent about the jJob auxl soma of tla Lyrlc 1 situsllens

uiel arvese ip suclh study.

@ gtart:d, of ccurse, with a causideration of -y gituation st
ecawnt and In the near [vture. e investlgated the nuturs of bLhs forces
we o hawe==the kind of plares, the alpflelds, our stoeks of bunbe, of
a2scline and of :yaru jrrbs, for exasgle, Ters azs ths o wastion of the
duplogmant of Ulwse furces. For bhe priscnt se lava three Ly;28 of planes

. crpeble of carr iny atumle bigbee=tiv o=2y, Lhe P=5L, ird tke L-3l, For
tle toXt fanw soars tre (=50 will c rey the asiorlly of Lix leaa, abeut
e ,
‘alf of %o Lenks %0 le deliwrwd, The S-% nlll carry anwuler thicd,
ard tle a3t will on v carry letwaen g sixibh ond a severth of tle Lotsld
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load, althcugk it carries those to targets which otherwise could rot be
reached, This means that the rajorit; of bombs must be tsaken off from
oversuas tases. ‘¢ hLad to look into the .uestion as to whether tle
suggeeted bases were adenuate and could be protected and supplicd in case
of war,

Next we had to study the ability of these planus und their crews
to fly t e requisite distarces, from bases in this continent and overseas,
to enemy targets. Not every plane can fly as far as the bust plane and
not every crew can make a plane perform at 1ts top capability. Flanes
vary in welght, engines vary in efficlency and crew enginesrs vary in
effectiveness with which they carry out cruise contrel. .1l available
data on the three types of planes and on the abllity of operational crews
was collected,

The operation of the Strategle Alr Conmand was very greatly
appreciated in this jart of the work. They made their files completely
open to the group in order to study this part of the job., It was not
sufficient Just to obtain an average figure for operatioral rangs. .e
needed to know the distribution in range: what percentage of planes could
go farther than a certain amount and what percentage could not go as far
as this, ‘

After nll the data was in we were able to draw curves ziving the
rercentage of planes and of crews which could exceed certain range per-
formance and could draw bracketing contours on the map of 'wurasia. Thsae
contours indicate, for instunce, that only 10 per cent of our E~29's with
crews could fly beyond some given line, under tihs test of conditiona, and
at least S0 per cent of our B~:9's with crews could fly farther than some
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boar Mro, svan elt! op;ceing winds, Ly cortour veeves iike this, bas.d
on rebusl opertiorsl a.ta, wv wwre able to bt .in realistic flrzures on
our cuyaility of flrin te L'e tardst,.

wn top of this, of course, wes the Liyuces on aborta~~tiat la,
riwies shlch had something lappen to tiem before they ot Lo Lbe barget
and hsd to tum back--aborta both of planes and of «oul,r nt such as
Lorbslstts, aln the rorational data of the " lr Comund was catremely
irportant and useful. In wiiticn, aata from corld 7ar 11 was glso uaad.-\
“tudles were msde of cisrational data, keth froc Lle last war «nd from
training axerclave sore pecuntly conducted, whleh gave us rvasonatle
Lizupres on aborts. @ lodlar cuxstions Of palrbwiance v of the por-
exontage of tlke a ;lane aculd ke lrop rable teeause of l1n:k of spare ;arts
wmpre aone nto, 3o that In tie ood we hud & falely esalistico and guantie-
tutive jlcture of our own cogabilitics of earrying teckes Lo bhe target,

g tlan 1od Lo pake a gindlar gstinate 18 Lo Lhe aveny's
ability to dofand agzinst swch a roerbing attuel, This was in twoe jupts,
the firat leing o sotioats of the v oulgssnt apa streessth of the aramy
ale defenve compand and the sweond an cstimate as to shat this uimipment
and strengih could do a-sinst our 'bmtam.

Naturally, the first jart of ths nuestion could not bw sngwered
alth any seprse of aceuruey or ul sureby, Lnfortunately Lt Is vary
durficult o tell aratb tio Jucslana bave i some lines or wind trhay sould
doe lab tag 1o Lo dore n cases of wblg sort is e trecsh tie poanlh,
Liming ofw st of valuce ohdcek apre un the Ligh sloe .od anctiar set weleh
wro oon wha lew sius, 1t s wanorous to chocse Juatl oie wioof averags

Taluss Wen thowsch Yray are bho Lcost liksly v duos aod sro o aossad on by
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faetor of two. In othar wopris our results vers 1ot wry z.nsitive to
rost of cur assumptions., This happencd teo be true, tor instancs, of
deployrant of creny ldhitars. Thure was vory little diifumerce in tre
rosults durending on the varlcus assurg tions of aeploym:nt as lonyg as
these assumitlona were ~ithin rcason,

It tumad out thit there iwre tac ralor critie:l iLtems in our
asswpptions corncwrning erenmy alr defense; the first couneusening the nuglter
ard characteristics of theip night fighters, and secand the numbar and
disposition of possible high welocity antiairoraft rockets., In toth of
these sensitive cases we asmumed a very low offectivenwvss for the lcwer
rumbar and an estimate aaamlné ateady development and i redustion rro-
Zress sinee the and of orld “ar II for an upper number. .o know Jet
{ighter sreeds and wo assumed that the snemy vms at the bast no tetter
than we heve been in ni:ht fizhter radar and night Clgrter avmagent, In
the cage of the rockuts, we assured the characteristics of the German
Taifun rocket which was nearly in production by the “Sermans at the end of
the war, +%a did not assume for the lugsians any Ruided wizsiles, In the
case of both asswmptions, tho lower lixit naturally gave low losses,
Peorl;y equipped night fighters are oxtrezely ineffective and nomal anti-
aireraft artillery is likewise ireffeetive a2t the boaber altitudes
conaldered, At the hidher assumed lovels of snemy compotence in these
two critical I'islda our losses were far from negligltle.

The next part of Lhe study was to conbine the known charac=
teristics of our own bosbers with the assumed eharactariatiga of the anesy
dafange to obt in catimated averares for sur losses, This part was carried

cut in great dotall «nd with the co-operatlion of a nunber of scisntifle
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sroups, in particular with a group at sberduen shich las concerred itaele
with the vulneralility of aireraft to gunfire ani to antiaireraft Jamags ,
arovps a2t the University of Chicago, and a fart of the (perations Research
(ffice of the Army were also invelved. The data from ‘berdecn on vulner-
ability of planes was combin -d with data on accuracy of fire for various
assumed tactics of the fichter and bamber, to obtain the probability that
the bomter would be shot down on a single paes of the fi.hter against it,
Calculations were made for a variety of altitudes snd speeds, for different
angles of approach of the fighter, and for different armament. In some
cases, for axample, when the bamber fires back at the fighter, there is a
chance that the fighter i1s destroyed before its cwn shots take affect.

The effect of this cn the outcome of the duel was included in the stu:ies,
Such figures, of course, cannot yet be ottained by any set of tests,

Tests will sive parts of the figures, btut at lcast in peacetime the only
wa; of actually determining probabilities of kill is by taking these
rieces from tests and pulting them together on paper.

*s this part of the study went forward, certain optimm tactics
for both fighter and bosber became apparent. Thuse were then checked
against actual tactics osployed as a continuing check on the realism of
the calculations. In addition, the probable results of homber-fighter
duels for Vorld var 1I conditions were also rorked out snd were checked
again.t . orld W II data. ! e now have data from both sides on German-
U5, tomber-fighter duels in ’‘orld war II. The comparison of our calcu-
lations with these data shows how lmportant it is to take all aspects of

the ;roblem into account before the final result is wrrived at,
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The first ttacretical results of our csalculations of the dued
tetmuen the b-17 ~nd tte Terzun fizhter wers of course squivilent to
rosults which coulc bte cottalned In ;roviag cround runs, »ith none of the
complic:tions of actual corbat coxing in, They gave ,robab!ilties of
about /5 per cent thet the bowbsr would be shot down in one ;ars of the
fishter ag Anst ft. The sufire accuriciss used chocked the wvery volurie
ncue Trprran sun~-carera cata, which we have oltained on this type ef uvel,
iorever, Lhis :ame Jerran data showed that opsrational results in actual
combat gave a zarkedly di.ffcnnt pleture from proving ground vesults in
that gross srrors were Lresent; in many passes by the fizhter the alm
never stesdled on the bomber zt all. Eecause of nervousness of the
figrter pilot or to other influunces, many runs occurrsd in actusl comtat
#here the flahter gunag never actually got polnted at the bomber, and tha
shota fired were wasted., In fact, according to ths German battle data,
in only 1/3 of the passes by Jerman fighters did the gun aighis aotually
steady on the btombep target, In thess casus, the ;roving ground results,
predicted by the calculaticns, turnsd out to hold for actual combat with
about the predloted accuracy and about the predicted losses per pass,

In the ott;er two-thirds of the cases, practicdly no hits were ot&ﬂned
and the runs were a complete loss as far 38 the fighler was corcernad,
Congscuently in the case of world rap II fighter~bosber duels, the
operational fizures on the prot:bllity of shooting domn the besber By a
fishtar in a single pass turned out to he 1/3 of the proving sround
rusults,

Thus corrected for Zross urrars, our theopetical caleulations
fredicted ap,roximstaly = 15 per cent probalility ef ochooting down the
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£-17 on a single pass 1y a German flghtor, which checked rerarkably well
w#ith 20tval data on the alr battle over Germany. Such a detailed clieck
with operstional results for “orld ar II gives us confidence in our
rredictions on future iattlss as long as we Lake into account the cpore
aticnal gross error factor which must be added to theoretical jroving
Zround results.

Losses due to antlaircraft flre were worked out in the sawme

degree of cospleterness and in the same manner as for the fighter-:omber

duel, Here again certain critical factors shoied up which strongly

influence the results. It was found, for instance, that losses reduced
rarkcdly when bombers wore concentrated over the target in a manner to
siturate the antiaircraft defenses. If there ware one bombter present over
the antlaircraft defonsss at one time, naturally all the puns would cone
centrate on 1t, If there were three present, the guns an the average
would be sprs.d and any Andividual bomber vould have one-third the shots
fired at him. This tumed out to be true in practice in .orld var II
data, as a matter of fact, So this brought out the fact of the need for
the concentration of our bombers over the target. The results also show
the great lmportance of ¢vasive maneuvers taken during the bomber run.

L very con;sidarable diminution in losses ocours when the bombér definitely
takes violent evasive maneuvers against a straight run. If our bombers
are «quipped with bosbsights which will allow svasive naneuvers to be
taken during the bomb run, our losses will be considerably reduced, par-
ticularly in the case of the assumption of hisher Rusalan capability.
This result is of considerable use in determining possivle improvements

in our bombsights and in cur tacties. Ly going into thls asount of detall,
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therofore, our study jroducza, ar a Yy
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coduet, corclucions of vailus to
the develogient and interlel comr inds.

Uirally, we aralyzed the orv ation of dror tinag of the teric
borbe . selootist mosbor of the  eyons . ysters  veluablon roup took
e tertreddler teodning course in opder to lave operstional ex;ericrce
in ruening visval and r.dar bonbsights, "8 etudicd Lle detils of anwsy
targets coraldered for an atomic bembing offunsive and the pedap SCOpe
pleturee for similar targets In thigs country, ‘o studled the offect of
troining on tmbing accuracy and dotermified thre diffecerce in cecursey
tatween a drop made when the crew xzskes a run on a #iven Larget for the
very first tima snd olrdlar runs made Ly cruws which !ave rade seversl
runs on the same target. This is ulte larortait, Cirersise tle data
tiat ore guts froo teoindng Ls 1ikely to misled one as te the aceuracy
of drops rade en a strange srony target later,

It wese ovident that the eruelal eleront for radar vomking
was not ths accurscy of the bombsight, but it was cecomition of the
Larget on the cadar scope, sor scme targuts this recornition ®ag ossy
and most busbarilers could carry out the tusk In tire to -ake a falrly
accurate drop. .uch targé'ta have s.sily mcognizable roints on them,
such as a river with bridges, for inatance. Cthor tarasts, howev.r,
tave no wasily recognized Lindmark on them. In Uis cose 18 po-ulres
& c.rt.in amourt of time and sxgerience to acrt onf tha ratlor eonfused
picturs on the radar secpe and to recognize uiara the aledng ;olnt is
surposea Lo be and Lf Lhe radar opasrator in the me ntipme ! g to be
flcdiln- dlals, doing othur things, hu ~ipply <vesn't lLave the tims at
tho last rinute to rake this aecesmary Jeclalon 15 ¢ «lore the 1iming
DECLASSIFIED IN FULL

-1~ Authority: E0 13526
[ ., Chief, Records & Declass Div, WHS

Date:  APR 0 8 2014

i




icint Lo ip pospuet Lo the elutt-r on the scope wid the resulting lnaceu-
rocies and sross errors correspondingly lresonsae,

er the wnay typa of furyets, «ith an ciaflr secosnivalle land-
ok onr sfa2ics vl wd it toe  pebable srrer of drop waas zosswhat
Topd tlar e oppyable leidal ritlus of the presernt stemle toeb, Fep
those targets grich Yve ro esally rweegnired alrine e'rt, op l.ndmark,,
tho jrot it Te vrrer ta acur felne wn laege, larger t"wm th s letial radius
of tho jrssent Z=bord, 0 that a nusbepr of our bonbs would be mizscd. In
other words, the critical peint in the boibing ojarition ia the ~uestion
of recogniﬁon of targat. iny improverent in our s«ts in t‘ﬁab diresction
w111 help, whereas slagple imp rovecent An accuraey or rutting in sore
acoursty wind would Lavs very little offect on iryroving our reecults,
Thay aluo heve io;lizations »ith regard to tralning and tscties =as well
a8 ieplicntions with rez rd to futurme squipment.

Yaving completsd Lhe tewbing acour.ey jart of the study it is
then poasibly to conpute an aversge ray—off figure, In this case the
mcat snliqhtening form of the resull is In terws of Lhe rotio Belwcen
the aversge detiage cavsed te the target, per drop with the predicted
accuracy and pae ¢«nt of groas srror, to the c&:éh of da{r;aga that would
meult Af ;;es'rfecct. accur-ey wure ot tulnad on czch -;iréy:. This ratieo ltatween
the d‘ﬁ:mge shich we woull uxowuet to actusily vecur and tho durage thet
%111 cocur 4f we are ;erfoct as fur w8 sccuprsey -cod, ta this pay-off
ratlo, Ir audition, - 'vve L0 tuke Into account thre Lom’s Loat wore sont
off to the target ut lost by orumy sctien or Jhortd, n we yet a pay-off
floure of the r-tic of bembe Stat wotually Lit Lhe tarests o the tetal
minter of Lombg suant off from the arsas, and Lhia i1 oup rap=off floure,

Tria rstlo oun te conslered to Yo the freevicen of orle Poebs shiek
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reaeh Lielr assispn d vargetse 1b adchb Yo called tho tietiesl | wy-off
tactor aliercas the Iractlon of tonlers lust por wlssien alpght b called
tiie taetical cost factour. Tiese nunlers, jlus a discussion of the various
svasitlve Lwcturs culering into tiv operation, «re the curlect of the
firat osjurt.

The srosults of wsur first studles are thus wantitatiwe ostimates
of tactical coats and tactical rusults of a given o,.;i’at.ion, in this case
stratugic bombing, plus an snuseration of tls factors which contrel rost
critically these results both our assumptions concornlng sremy sffsct ivunon
and our o laetics and e ulppent., ahem the critlcal items are concerned
with our lack of imowlaedge of whesy capabilitics the findings point out
rargots for future intelliguuce investigatlon. hen the ituze are things
wider our control thay suggest possible improvaments in cur t-cties or
squippent,

A study of the sort I have outlined is of course enly the
besdnning of the rewl strateglice aralysis. Ghat wust bte tackled eventually
e such broad . uvstions as, "Is this the Lest way to uss our borbers and
our atomic bosbei® To answer thoss strategle nuastions w suast gcl on te
study the affvets of the physical damage on the capacity of the vremy te
wage war and to coumpure the effcctivensss of this way of wsing atomic bombe
with other ways of using the seus ombs, with regard to cost to us and
darage to sneesy cajabilities, ‘Thase liter, broader studiss stonld again
be a8 quantitative as pussible, They sust dejand on detallud tactical
and technical studiss of the sort which has been carriced out on strategic
topbing, and they mould ssaln exject to fina criticdd ite: s, where srall

chan-es8 in our assupytions or Iin our capabilities procuce large differences
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Citalral Lagegmouw L iy batie Lo val a0 U Sgin “hinfs of
LIE roule: tlas ve ¢o¢ ol fop e le uLciabern,
WAt Re ey e e o ey 3 owits op Lo

crnr Ul el oy e cuvep oblop o S v s, et ve letume

s W acbiord arlng aoavior Iy YO iiruse 1L ia cty Fposd,st aapcet,
Voapombton of cvips, g oteg A AR R NI TN R S ot g Lrans,or, 4
1230 Yoo Y ueetlon of alr dels: g p Uhacil Ls Py moviess af pur
sheabugle beobing | rollum,  ‘rovhur pretla. la the usg of 1etome troops,
ard 50 wne There apre 2w cuth Awnyons agslosa #hich 1l pacuteg
wtadled stuiy,

In cack cuer our study #ill te b Clegt wie. et iled, oing
vt o o Pun ront ol e ions evoleed i altur; *inn Yo an westond
Slaosel rtifie slietiles ot wlbis.te iicltaticns of Liv sapona usea,
fn sgaditdon, #ws <311 ) ve w6 woderatand apd 2300000 Yhe crusy arrors
which dn wetusl r-otlee terd to mlies 0.0, %0 5l Affeat "vernga Inlow

ovir ground «osusbs, s owmut study sl (et ons 0 2w ot

Guantitative flums w can Ctualp for thess sross error fiwtors., ‘a
rugt coojubs tla datafls of the varlous tactlics so as te crack o optimun
tactical dootrine, and 20 on. L11 of blusa Jdots'ls ang ralnplationg w411
Shun e otut Lo stlur to wrrive a4 tacl e IS QAT AT TR S R | 1ay=-0ff
brirnce tloet, plus o Liatlng of tle coraltdve aesnd ~bora szall C.Arden
Yo tacbics or ooul aant 401 aka rge dirfar rean,

Ah cncual of Lhoawe sbtuwiies of e dvdounl wep o ons nictuns e

eonpdabedy te ol been e Gl tue de Lo becad e cusations evel sed

Ir steaterle dueindotae weh cw stions e, Lee il e def s eon e
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oUond eb the Lo bl s eurry cut intorcontie

eenld lerbingt ", and o or, we ~usctions «Midl cannet te spawered

of frand bed clleh rast oo aid o LAllor oantitat 've tullos of tre sort
ade ouilined bava,

Tatuv ady, lread sueetoole Cusstiuns ot bu doelded solely on

Ne o mraitlyatave vepults ek the scoup vooks out, 13 1

¥
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or

gebted wal cariloe, st torle desinlons depad w3 such e rellties ond
ovhae bdan Jfbloes as they do on vantlitutive tucinied ano Laetical
uvalustions. IV 13 not the Job of a group auch ns the “2::0ns irysturs
~Valuation droup to wmwach ducliolons coneerning atratszie or tactical
wegtlonss e don't produee jlans or lociring, nor shuvld ve, Our Job
i9 Lo analyse those jarts of major strabs lc eobluns o ich can te studied
auantlostively e Lo presunt the rcesults to Lon Jolnk Chicels of CEaff op
wothe teercta y of Jefentu, o Lthe Cosnsndsr 4 Chlsf, 50 that ultimate
. ¢lslons on these questlonz o n 'w woag, with all Lo facts at 'and to

to cwbined with the intargible comporerts—~ratice than by hunchas and

tupsta of sometion,
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