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PREFACE

This is the prelimina.y dreft of 8 report vhich is being circulated

for 1 und t. We hope 1y to 1t tnto &

book snd would, . sy criticisn, idess, apd
examplee that remders may have, This drsft began ae & verbatim tranecript
of an inforuml ‘aik and, despite some rewriting, it probsbly still suffere
(1ike meny such talks) froa heing “fashionable.” We are svare ihat it has
» numsber of other weakne

e ond sesume there are etill othere of which we
sre not swvare. We wlso hope to give it & thoughtful srd leisurely reviewv
but sre deferring thie uatil ve get sore outside criticiem.

1In order to give the resder s feeling for the plece this msterial aight
have in the book & table of .utents of the book le given on the next page.
A more complete invroduction and List of scknoviedgmente, etc., sre given in
RM-1629,
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MILITARY PLAHNING IN AN UNCERTAIN WORLD
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1. Tachniqusaz of Systeme Anll.yuill
1. Dssigning the Offsnee
2. Probabilistic Considarations
3. Demigring the Defense
h. Ths Two-Sided War
5. Evaluation and Criticism

IX. Technicues of Operationa Research

6. Flyaway Kits--An Application of and Introductien to
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INTRODUCTION

Probebly no epplied profaseionel growp is so intensely and contimuously

concerned with methodological snd phi 1 q se Op

A-atvsts end Syatems Apalysts, Pertly this occurs beceuss 1t is importsat to
be cleer on methodological points and partly it is undoubts.  just the norsal
introspection to be expoctsd in eny new field. Hewever it ie hard to svold
the fesilng that much of thie eelf-questicning is causrd by a sort of masy
infariority complex ur et lessi a general sense of imsecurity.

Aseuming that thir insecurity exists we would conjecture thet 1t 1s dus

to st lesat two causes:

1. "he scmevhat pebulous end unspecimlized naturs of most of the
work makes 1t hard for pra.titioners to obtsin ths sutomatic
deference snd acknovledgment that tha mor. ssotsric professious
get se e matter of course. This sometimes causss ths Syolsms
Analyst to try to sppear more technical or specislizsd thar
neceesary. ‘hers will be scme comments abouy this in the
Miscellanec 3 Comuwente chapter vhen wa dlecuss Systess Auslycls
as a profession.

2, A correct (1f ecmetimes subconscious) recogniticn that an extras
ordinarily high percent of the work done in this fieid is so™whow
not guite pasesble. We belleve thet thls last is partly dus to
the intrineic difficulty of doing a nood job and partly bucsuse
of the prevalence of certain common mistakee,

fhie chapter 1s comcerned with identifying and discussing some of

these common mistakes. It 18 therafcce s methodological chepter but wnlike
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the eection we heve juset finiehed it ie philoeophical rathsr than technical.
Becsuze 1t i9 not concernad with sither tools or substantive questions soma
readere may [ind it tautologiual or supsrficial, We fasel however thest it
i ueeful to provide the resder, whether hs ie a consumer or s practitioner,
with e sort of checklist of common pitfalls. Hopsfully it will at lsast
alert him to the things to look for in an analyeis.

Thie chapter is often deliberatsly doctrinsire. It should be clear to
the reader thet any doctrinaire ruls which attempte to provids a guids to -
analysis withont looking at the specific problems will be mislesding a
certain percent of the time. The beet that can be hoped for from a
doctrinaire rule is thet it will do mors good than harm. Ineofar s tha
reader is willing to trust our suthority he should at le=et be worried when
hs sess an anelysis which violatss thees admonitions,

Many of the points that we mske may seem obvious to the point of
banality, This they may be3 but obvioue or not it turne out that many of
our collesguse disagree with usy a few even thir' ~f mome of our comments ss
acurrilous, if not libelous.

The matsrisl of this chapter overlaps somevhat with Part Ons, In fact,
tho firet fonr ohapters of Part One and the first four pitfalls are
praotically in uns-to-one corrrspondence. Chaptsr 1 of the example is

©ort?y concarned with Hodlll’ (and Modsliem), Chapter 2 with Statiatieal
Uncertainty, Chaptsr . with Real Uncertainty, ard Chapter I with Enemy

Resotions The rsader might wish tle.efors to skim relevant parts of the
firet part if ha would 1ike epecific examplee of what we ars discuseing,
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L. poomIs

¥s sheil start by considering
whet i3 to many paopls, the heart
and soul cf Systems Analysis-~the
use and sbuss of modols. Ws heve
already explainea that it is
nacsssary to uss idsalized modsls
which ubstract sssentials and maks
asmumptions sxplicit. It is, rowe
aver, a frequant pitfall to abuse
this modslizing by being more
intsrestsd in the modal than in the

raal world.

Instosd of dasigning the analy-
#i5 00 that it really can answer some important policy qusstions (which may
get one into soms mathematically untidy questiona) many analysts prafor to
study only ths interssting /*o them) portions of the whola problam. Thay
ofton snd up by studying an irrslevant or overidsalised qusstion. Or whet
48 sometimes almost su bad, the guestion that .s being atudisd is relsvant
but not complate. This last could be usaful if ths conclusions of the study
wers rslatsd to tha assumptions in such a claar cut way that the policy
makars could combine the atudy with their judgmsnt or sxperisncs, However
sven though it is vary common for an analyst to mske pro forma remarks to
the sffsct thet the p.licy maksrs will hava %o use judgmant in interprating
the study, usually nothing in either the pressntation or concspt of the

study maksa it sasy or even possible to do this. It is very much ss if the
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analyet thought thet judgment wae like ealt or pepper, something to be
added at the very end to bring out the flaver when all the other work is
finished,

1In the illuetration, we see a young man dancing with a dumny. He is
either desperace or guilty of Mndelism.

We could just as wsll have shown a young man looking &t pir-up pictures,
or sny seemingly pleasant eituation where eomebody ie playing with or study-
ing an ideal in preference to the real thing. It may or may not be desirable
for a very young man to conetruct his love 1ife arcund fantasies, but the

mature heteroeexual male wonts a girl) Thers really is 'mothing like a dnme."1

Lunping together with Modsliom the closaly related dissaees Analysitia
and Technocratism we should make the following remarke. Being mainly inter=
ested in mathematd ;ally clesn models, analytical tools, or technical problems
ia not so much a mistske as an example of & misplaced profession. Technical
pecple with specialized training, knowledge, and capebilitiee like to uee
their talente to the utmoste There is nothing wrong with thiss hietorically
many important advances have besn neds by people whosa mein intereet in a
problem wes either that it gave them a chance to uee skills, equipment or
tools that they had or becsuse the problem heppened to be personally in-
triguing. Scientiste are motivated ae much by capabilities snd intellectual
curiosity as by being confronted with serioue practical prebleme that demand

eolution.

One of our colleaguee points cut that the analogy ie unfeir to the
Syeteme Analyst. There src delectabls girls all around %o tempi our "mature
heterosexual adult® away from hie dummy, but what can our noor Syotems
Analyst replace his model with? Another onel Even if %e wanted a war he
couldn't have it. (Of coursa, as any peychologist vill tell you, the com=
parison is not so uafair. Some fantaeies are nicer than some real girls.)
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Unfortunatsly whils ths methods and pointa of view of Sysicma Analysta
are very similar to those of Scisntitts, the substantive content of ths two
flelds is very Gifferent. A well-performed physical experiment has an
slnrost eternsl value. Thia also tends to be true of theoriss in thelr
reglon of spplicability, Finally, sven when their idsslizstions ars so
inaccurats as tn be almost velusless in predicting sxperimental data, othar
scientists may be intsrasted in the work sither as a stepping atono to &
jater better theory or becausa the problem has bscoms clsssicsl. Most
systems analyses ‘hough ars very temporal. If ths results ars not dirsctly
and immediately applicahle it is rars that they will have any continuing
interest.

For this resson, it ia usually sterila to smphasizs tachnical toola in
an analysis vhich s designsd to influsncs policy. In spita of this, many
analyats do hecoms anamoursd of intsllsctual and mechanicsl gadgats,
particularly the more madern ones, such as high-opsad computsrs, war gaming,
information theory, linear and dynamic programming, diffsrsntial analyzsrs,
game theory, Ments Carlo, etc. They ars aasily seduced into smphaslsing ths
use of such tools rathar than focusing attention on tha real problsma.
Psepls so orisnted are sometimes Just salesnonj more oflen they are serious
t.echxﬁchna who may advancs ths state of the art--in this cass thay may aven
turn out first rate component studisa. However, they rarely turn out good
complete and realistic snalysee, This is & criticism only if the analyst ia
trying to influsncs policys if he is trylng to advancs the stata of ths art
or consciously introauclng new too) s, thsn his activitisa sheuld prssumably
be judged on a technical Lasim and it 18 not necsssary for him to introduce

substantivs considsrations.
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Thsre 13, of courss, no objsction in principle to eacteric techniques,
Both ths mcre tachnical dieciplines and the high apeed mactines pPlay et
1sast & minor role toda; wnd wiil play e larger end more explicit role in
tha futura. We are only pointing out thet they are not central, and usually

hardly even nariphersl, in Systsma Anelysie todey.
Howevar, ths "newer disciplines" s e poverful sid to the underetanding

and intuttion. They alzc havs important applicaticus in sume typss of

Opsrations Rssearch outelds our ratisr narrow dafinition of Syotams Anysie.
Finzlly we should remembsr thet such esssntial skille es algebrs, cslculue,
probability theory, statistics, and elsmentary economice were once considersd
esotaric.

Therefore, nothing thet has been said about the current velua of
epecialized tschniquss should be takan to imply that ressarch in those fislde
ehould not be supported. Indeed many of the objsctione ws have are based on
the fact that thess new technlquss currently have a highly 1imitsd cspebility
in spplicaticns. Ae thsir limitations disappsar beceuss «f further rssearch
and dsvelopment, they will become cocrespondingly more important.

In ordsr to make our point clear, it 1e ussful to make ons of ths same
distinctions in ths methodolegy cf Systems Analysie ihat one makss when
talking sbout reel syetsms. This is the dietinction bstwean rsesarch,
devslopment, snd procursments The first would corrsspond to beelc work in
tachniques or modele, When evaluating tits kind of work, one dose not worry
ebout @ pay-off in terme of immediats spplication but rathsr cns asis if tha
work Ze technically =nd professionally competent ard, et lsast roughly, in
the right ares. It s, of course, true trat one may want to guide the

research, but the gvidance should be of the lcos 28t and most generzl sort,
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On the whole, the professional ehould be allowsd to do what ha is intsrestad
in and thinks is important.

Development would corrsspont to taking technignes or modsls that are
fatrly well understood and doing whataver work ie nsceassry to put them into
condition for uss in applications. Here, of courss, the main worry is the
tendsncy to overestimato ths performance that can be abtained and to undar-
sstimato the time and work that will be neceseary. Of course, thia kind of
over-optir’ a is important only if there is some sort of deadline or desire
to betopical. If the etudy is being done just for fun, it is not sericua.

Lastly, procursment would correspond to work thai ie being done with
tha idea of directly trying to influenca policy. One should then, as much
as poeeible, atick to on-the-ehelf methods. The emphasis should never be on
the tools or on making fundamental sdvances in the state of the art but
rather on the important aesumptions and the crucial idsas; where "imporiant®
and “"crucial” mean from the viewpolnt of the policy makar.

It is of course wall known that the dleincticn betwsen the thras kinds
of aotivities is not sharp. Thare is a great deal of ovarlap. Lt ls, how-

aver, atill very importart to make ths distinction. There ars more remarks

on thie same subjact in ths saction on Overambition.

Over-praoccupation with analytic datails often shows up in another way.
The anslyst wtll ask: “What is going to heppan?” or "Whet ehell we do altor
the dust hea settlad?® While both of there questione are interesuing, it ie
probably a mietske to emphasizs thsm. The most importast qusetion is "What
can ve do sbout 1t in advance?" Naively, one might suppose thet he would
have to find out exactly, or at lesst pretiy sccuratoly, what's go{lng to

happen, befors hs can recommend remedial action, but this dose not seam to bs
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trus in practics, Syetams Analysis is thersfore an unfartunete namej
Systems Dosign® would be better.

Even when one is meinly interested in wnalysis it mcy be a miatake to
spsnd too much time on relatively well unaerstood details or complicated
modeis. At loaat in the early stagss of a projsct, if ons has to choose
between ths rough treatmcnt of many models and the dstailsd and caratul
troatment of ons, the former is usually better. Detall is mainly Important

in turning up mleconceptions and mistakes. That is, ons may have to inveeti-

gats a lot of detsils in deciding what asmumptions to put into tha modsl, but
the model itself ehould be as frse of detsil as practical.

We ahould make the caveal that when ons has gotten down to the point
where ha i actually goinz to advocate che adoption of sems prafsrred aystom,
than it is important to treet as many dstails os ars necessary to make a
convincing and relisble story. The point is that the relatively complste
treatment of tbe interaction of details comes late in ths analysis 5f at all,
not early. Ws repeat, in ths sarly stapes dscail is important only as it

Affects problem formilotion and the contimuous re-evaluation, sa the study
Lrogresses, as to what the problems really ars,

;ls are indebted to Albcrt Wohdstettor fur pointing out to us ths extrems
importancs . { emphasizing desSgn over anaiysis. While the point may seem
obvious, it is surprieing what a differsncs it mekss in one's approach to
problems, For example, if one is studying tle bombing of civilians, then it
may be crucial to find out wrere the civilians are likely to be when the bomb
goss offe 1f, however, one 48 deaigning good eheltsr programs one can meraly
sssume that the civilians ars in the ehelter. 1t is part of - dseign problem
to fi out good wiys to get them thera. Thie last problem i. not only
simpler than i

the Tiri. one, but alco a more fruitful ons to work ome (It
ghousd be clsar that a well designed system ia almost always easy to ani .
T T¥a performance wore not clearly satialactory it could acnrn¥ Toa ﬁ
System. Therefore, LI one concentrates on Hea-iyf,n and 18 suocs eaﬁl“, the
analysis oftsn takee care of itseif.)
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In particular the improved traetment of fairly wall undaretood oomponents,
while useful, ehould be deferrad until tha gensrel picuturs is reseoncbly
elear.t
Fer commnte on particular teshniques; wa rafer the reader to the

pravious chapters on of

“We believe that thera are et lesst two axceptions to this rule and
botb of them concern general eslf-educetion projecte. The first ie the
rather specialized ard limited study wherv tha snalyst might start by
"gutting his feet wat.” The second is the case of @ large Var gems se
discussed in Chapter 11. Also, of coursy, ‘schaicsl etudies ere elmost
slvays concerned with deteil.
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II. STATISTICAL UNCERTAINTY

The eecond pitfall is illustrated

L -, by two pair of dics, one bair indi-
cating good Tuck and the other bed lucks
rmdrrihl Thic is the kind of uncertainty about
AT

whinh books on probability thsory sre

writtsn. One can writa aqustions and

=]
formulus when discueeing it, and gener-
% 2lly everybody invelved will agres with

the technical discuseions.

"n In many practical problems, the

only wey to analyzs the sffecte of

Statietical Uncertainty ie to do Monte

Carlo calculatione, While these are
often convenisnt and useful, there seems to be a dsfinite tendency to ex-
aggorate their importance or neceseitys In many cases simpler expected-valus
calculatione would be setisfactory. The work thst is saved might ba bettsr
used in other parta of the analysis. In addition, we notics that many Monte
Carlo problems ars being done with no attention to the principles of good
sxporimental daeiun.l

Wherc Statistical Uncertainty is important, it usually is becsuse it

affecte Low and High Confidence measures. A High Confidence measure is one

on which ve ren rely--one in which we can have, sa), 90% confidenca that it
will succeed. It is the kind of measure wo are always striving for. Wo

Chapter 9 on Monte Carlo 1llustrates typical ways in which one can
design these caleulations to be efficient.



often accept grestly reducsd sverage performince because wo prefsr sffsciive
certainty of  sstisfectory rseult to even a good possibility of a real coup.
A Low Confidence meesurs, on the contrary, is one which {s mot likely to
euccsed, but may 1f we are lucky. Ususlly its main purposs is to deny the
enemy the possibility of getting e High Confidence messure for himeelf. If ve
here ot leset s 30§ chence of success, then by simple arithmetic the enemy will

have at most & 707 clmove of culcese. He ia auttmaiicslly denisd o High Cone
fidence measure. If we then succeed in making him even a littls uncertein,
he may be deterred. After ell, the stakes are pretty high. Therefore, Lov
Confidence measurse can be very luportent in detsrring the enemy and should
not be ignorsd. They are not, hovevsr, subatitutes for High Confidence

mengures 1f thoes ars svaileble, bub ars to bte considered me a sort of des-

parete laet revort or ¢ bonus. Sometimss they sre so chesp thet ve sdd them
o e High Confidence syatem in order to bs in a position to sxploit the
occurrence of improbable or uncertain evsnts.

To summrize, one may wish or need to trsat Stotisticel Uncsrtainoty
explscitly in order to treat fluctustion phanomens sccurately or to 1ook
at probedilietic cbjectives. Unfortunatsly, however, the explicit intro-
duction of Statistical Uncertalnty ususlly complicates the soalysis. Thsre-
fore 1t 18 alvays worthvhile to copsider doing simpler sxpacted-velus studies--
poesibiy deferring the more mccurats probabilietic calculation uatil the

qualitative aspects of the problem are fully understood. It may turm out

then to be unneceseary to do the more complicated celculations. In any ‘ess,

1f Ststistical Uscsrtainty is treated by Monte Carlo, some attempt should be
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peds to use good sxparimentsl dasign. A Momts Carlo problem done in &

completsly straightforvard fashion 1a elmost prims-facis evidsnce of iue

sufficisnt thought.
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I1I1. REAL UNCERTAINTY

To avoid possibls eonfusion, we

Mol UNCsTAR—- i td " i1is swcvion by mentioning
that usually a messure 1s claseified as
baing High Confidance or Lov Confidencs,
not beceuss of Stetisticel Uncertsivties
a9 implisd in the lest saction, but
Tether bacauss of a more fundemental
kind ¢f uncertainty wvhich ve have esllad
Reel Uncertsinty, Thie is ths kind of
uncerteinty to which one might possibly

#ssign subjective probebilitise, but for

vhich it is imposs bls to ohtain genersl

agreemeint on the numericel values of thess
probebilities. They ers mores mattar of teste than of caleulstion or Anvestiga-
tlon, It is mostly beceuse of the presence of Rael Uncertainty ¢hat wve de-

esphasize the lengthy or srducus treatmsnt of Statistical Unesrtainty.

Raal Uncartainty ir tae kind of uncertainty thet is most likely to cause
Dightmares. It involves such qussticds es:

Sov many bombs will the enemy have? What size?

Sow many planes? Secret hases? Tankerst

How good is het W1l) his skill. change?

What surprisee does he have?

How good are wet?

Will we have warning of the attmck? Sow mush?! Will, we baliave 1t?
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Will the Yugosleva defact? Ths British? Texas? Brooklyn??

As we can sss, Real Uncertainty is quite differant from Btetietical
Unzertainty. To make the contraet apecific, let us raview ¢ portion of the
sauple.

If we sesume thet 12 plenes era atnackiig ue, iuwt the probsoility of
shooting down any particular enesy plans is .5, and that what heppens to
sach plane is indepsndent of what heppens to any other plans, we can then
dlacuse in a lesrned and objs tive fashicn sxuctly what tha probability ie of
any particulsr owmber of plai»s getiiay through, In fact the chart on page 46
givee thees probabilities, Therefore even though we ere uncsrtain as to the
sxuct number of plsnes thet will actually penetrate, we know s good decl
sbout the performance of our defense systsm. However, if any assumptions
on tha probability of penetration is uncertsin then cur ability to celculats
vhat mathematicisns call binialal probsbilitiss may be almost irrslevant.

Typieally, in fact, the uncerteinty in the probability of survival dwarfe the

sffscts of stetisticel fluctuation.

If the aralyst recognizss this fact then he may be jfustified in neglect-
ing complicetsd deteils thet affect ouly tle Statisticel Uncsrtainty., He can
then frse himsslf tc concsntrate on the more asrious problems involving Resl
Uncertainty.

Thers is no genersl recips for handling Real Uncertsinty; the Bysteme
Amalyst pay try severel things.

1. He may decreass the arse of uncsrtsinty by

JDoing more by acslysis and le

.Gathering together es much
possibls

by eesumption
. ble information as
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‘Recommending or arranging that important decisions be deferred
until Rome of the uncertainty dissppears (providing that the
extra costs incurred because hedging 1s then necessary are
reasonsbly smail comparcd to the risks involved in making an
immedinte decision)

2. Jic tries to design the system in auch & way tmt its perfarmance
viil ot be & sensitive function of the unknown probebilities or
parameters, This may involve cnmpromises thet reault in st least
8 3mall loas in performance under certsin eonditions but it is
abaalutelv essential tn t1v ta wake fae narfarmence Af tha
recomended system insensiiive to varistions of controversial
sesunptions. We indicated when discusaing Contingsncy Planning
{in Chapter 3) nov this might be done.

3. Rather than accept exiremely undesirsble compromises he considers

denp: for sltuati For example, there
are et least two ways to hedge agai.st a noseible losa of mdvancsd
vases for & strategic air force.

“Design the system 0o that one doesn't .eed them. This usually meana
glving up all the advantages thet accrue from having them.

“Plen on some one-way missions (or one-plus) in the unlikely
eventunlity that the bases are losl. This 18 a protty extreme
measure and pecple don't Jike to consider it in peacetime. However,
it @ war breaks out some such meagures are almost always necessary.
World War IT is full of examples.

4. He uses "break-even" snalynes and "a fortiori arguments.” That is

he finde reasonsble limits end argues, "If this measure is at least

this good and this Jood 18 satisfuctory, this measure {s worthwhile
or going the other vay, "If this ia the best 1t cen bs and ’this
beat! 1&n't good enough, . . ."

Th: Lllustration shows thres waye not to treat Real Uncertaimby:

1. One should mot be decefved by appearances (as in the old shell geme)

and assume thet Real Uncertainty is statistical. The pea 1is
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practicslly never uader the shell we pick; in fsct, it may Lot bs
under sny shell st s11.

2. One should not wesr s blindfold saod ignors these snnoying uncsr-

tsintles. Thare sre msay vays 0 do this ignoring, two of the
common onea being to use offfcial figurss ulimdly, or to sccept

tmeriticslly tschnicsl setimetes or ground rules. It is oot that
rily incorract, only thet they ere not necss-
serily correct and the snalysia should explicitly take sccount of

these sre neces

their unrertninvy,

It 1s wrong to prepats for the variations of weather by slveys

w

vearing trunks and carrying an uebrells. You will he both wet
and cold on reiny days and bave o drsg sn urbrelia arcusd on
sunay daye. You will nevr ba suitably dresssd for suy occssion.®
One should vwear s ressonsbly compromieed and easily modifishle
Outfiteecarrying the specisl equipment when indicated, but being
handicspped as 1ittle as possible vhen the westhr is mormal.’

1; ey Lynn (the original suthor of the next chapter "Nine Helpful Hints")
suggeats that, on the contrary, bsthing trwoks snd aa umbrells sre pertect
for a stroll slong s beach where the seagulls are particularly impolits and
impartisl.

Z8ome of our colleaguss have wusgested that 1t takes sboul ss much courage
to make thla statsment (sud some of ths othere) as to make a rousing declara-
tion in favor of motberhood. This mey be ao, but 1f cme ssas s man besting
8o slderly woman and tries to stcp him, he should not he particularly pus out
if tha bully sneers, "Ah, you're one of thoas guys who sre alveys toming out
for mother, home, end country.” The point is thet even when we do nob whew
explicitly how to treat s prohlem, we fssl thet it mey still he ussful to
point out that the problem exiats and ahould bs taken sccount of, Whars we
csu do more, wve do.
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IV, ENRMY REACTION

It ie obvious thet owr problanm
would be simplified if the snemy were
not trying his herdest to thwvart us,

(ur planning ie cooplax meinly baceuss
his resction end its effsct on our deeigo
mwt be considered. In epits of this

i1 ia very cormon to trsat the enemy ee

being supine or inert. Much laes common
| |- b i bt simost as bed le to treet him se
| being cmuipotant.
| i'! ! \| | The illustretion showe the two
I::‘;J - = etandard vays of misjudging the enemy.
The firet is to sesume thet he is s
sart of crotinoid idiot, who can't sss, think, or anything. It might ba s fair,
if dengerous, assumption thn' tho emem; fe at lcast as stupid se ve srs. Fove
sver, the chronology is suc: that, if the enemy has the ialtietivs, he has
relatively wore tine to leara sbout our mietakes than we heve to fix them.
Thus, vhils our defensee sre bsing procurel neither of us may see how they
oAz be circumvented. By the time the eysten i put in cpareticn, ve may both
heve learned o good way to sttack it. This helps bin but is too late for us.
In this respect, we have to be smarter than the anemy snd find out ahout our
weaknesses early.
This brings up the vhole subject of mesaures and nountermeseurss. Thers

ie @ curious prohlem involved heve. In the esrly stages of s deelgn you
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can't afford to digrese toc much into ths measurs, countarmsssure, counter-
ocountermeasure, otc., eituation.® Tou heva to gat along with the job of
doslgn, At the same time you can't afford to commit yourself to ayetems that
will turn out to be sasily countered, A Judicious mixture of faith and caution
seems to be needed: faith that ssesing difficultise will yield to research

and developent, caution because they may not.

To contirme with our discueelon of the cretinoid enemy, There 1s & very
common miataks worth special mention, Aseume that Intelligenca, for sxmwple,
has told ua that the enemy plans to procure a fighter that will go wp o
35,000 fest. Ws, therefore, build our bombers to fly at 40,000 fest where
*hre ean Yot down and Yangh at we fug pugses bolowe Bub it Lokes us bes
years. to devalop the bomber snd 1¢ takes him enly five years to develop a
fightsr. Aa soon as he 1sarns of our Plane, he of course develope ¢ fighter
that flies at 10,100 feet (if he ie foolish) and blithsly shoots us down.

Another form of almost exactly the same mietaks appears in many sualysee
aa follows, Suppese it is clsar to averybody that a weakneee or hole axiste
or ie developing in our defsnsea. The aralyet argusa that the ememy would
be foolleh to plen on attacking ue through this holas After a1l tha cnemy e
presunably conservative and shall figure that by the time he hae the capacity
to exploit the hole, we will have plugged it up. So far, wo good. But now
the analyst reliee on the aasumed enemy celculation and dosa not bother to

naks a strong that ths be fixed. In sffect, we sre

The situetlon can get vary confussd whon there are s lot of people
assigned to counters, tar 8y 1t y OLC,
Ws are told that in one case two special laboratories were set Up=eone to
g0t the odd cnuntere and the other to get the sven onse. You will recog-
nize that thia is a tremendoue step forwurd--orgmiuuonllly speaking,
All that remains are the technical problems,
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reiying for our defenes on the dubioue assumption that tha enemy will nevasr
oxploit uncertain events or risky stretegies, The trouble ia that even
though both the enemy and ve have figured on pepor tiut the holo 1 fixed,
he may eond real planse sgainst our paper.

The reverse of the above ie aleo trua. F.cpla will ergue againet a
certain meesure because it lcoks like the enemy could eaeily counter it.
They are probably right if there is o eutiefectory High Confidence alterna-
tive evailsble or if the Low Confidenca messure is expeneive. However if it
ie ressonably cheap, then it may be esneible to buy it. One ie then et least
in a position to exploit the eituation if the enemy dosen't ues the counter-
FerouRe, Av what 4n semetdmen even mere inportant, you ark in a positdon to
profit if you happen to think of e counter to hie countarmeasure.

The opposite of Lhe Simple Stmon enemy ie also shown on the chart, the
eezsumption thet the opponent ie o glant seven feot tall with four arme, sach
with *wo bicopss Each em can, o1 coures, bs used independently and
slmultansously,

Clearly it 1e impoeeible to deelgn a perfect offenns or defense, All
thet one can do ie design a defense which will take a certain lavel of atteck,
or an offense that will penetrate e certain level of defenes, Therefors, it
de crucial in trying to judge how eatlefactory a proposed syatem is to avaluets
what theee lsvele are and ses whather the enemy can cxceed thems. But if we don't
charge the enemy'a resources for the actions he taken, then it ie obvicua that he
will overwhelm ve. We muat allow the enemy to epend the resouscee he ie entitled
to spend, but only those rescurces.

1t probably ia a miatake to rely very mich on Intelligencc setimates when

trylng to eetimats epecific future capsbilities. We cannot oureslves



RH-1937

71757

-20-

predict even roughly the capabilitice of cur military eetablishment in

1965 or 1970, aven thoush we presumably kaow everything sbout our current
reasourcee and plens. Owr ebility to predict ie even more hopelees with
respect to tha enmemy. About the best that cen be dome s %o let hix work
vithin the limite eet by hie gross nationel product, Thie means doing a
pretty big etuay sll by Lfeclf but tha alternative generslly mesns relying on
®cme pratty arbitrary sesumptions. We may give him ecms bleck marke for any
#pocific tachnologicel bottlensckn that we ere preuty certein he has, but ve
ehould be Mbﬂut cartain thet these bottlenecks will continue to exiat
bafore being willing to rely on them.

In other wirds, ve don't iry to eetimata hie eir forca eize by firet
wstiusuang Do edr 1orce capacity end his air force capacity capaclty, ete.
There 1sn't much polut in tryiog to predict the number of sirplanes he will
be making in 1965 by estimuting in deteil the number of enginesre, skillad
workers, fermere ha cen divert from rai. 'ing beets to walding aluminum, etc,
We haven't bean eble to do this kind of enalyuis for oureslvea whers we
presumably have reletively reliabl information, ao it ie very improbable
thut we can do 1% suce -sfully for him. It ia, hovever, reeecnable Lo take
his grosa national product, ellocate a reasonable percent to hie nilitary
tudget and then divida this niiitary tudget among all the things for vhich
he must spend money.

We might do thia divieion in et leaet two waye:

Mila ta one probicm that le much rougher for the Ruseian Analyet than
the U.S.  Economically the U 5. could probably eupport e military budget of
over one hundred billion dollar: e year without undue etrain on the ecomcay.
Buch ‘budgete would, of course, cause serious politicel and eccial stroesss.
Therefore, the Rueeian Abalysti hee to predict the politicel climate or be

Ve% coneervative end oversatimata our budget. If he does the letter he may
wake hie Job impoeeibls.

[ 2]
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1. 1n the accustomsd wey he hae bes:. loing asd which eesms

to fit hie military doctrine,
2. In the vay which wa think ie most effective againet our
Plene,

This laet methcd of celculating hie military eatablichment may, for
exemple, overestizate hie ability to actuslly divert agrieultursl Trescurcas
into building planee; but if you are talking mbout a five or ten yesr period,
1t often overestimatee surprieingly little. It ie an occupational hazard
of the experte that, because they ere completely familiar with the extreme
Alffleulty of shifting rescurces from oue activity to another, they are
alvaye underestizoting ite feselbility. There are, however, ltarzly
hundreds of exemples where, by use of mich vork aud ingenuity, engineers
bave triwmphed over difficultiee which in their calmer mcmente they would
bave thought ineurmountable, While 1t 1s ridiculous to credit the enemy
With unlimited cepacity, 1t iz probably not very wrong to credit him with
a0 unlimited cupacity to ehift hie groee national product around over a
Teaeonable period of tims. He etill hee to ewpport hie civilian economy of
couree.

A® o final example let us consider the probiems faced by an analyst

vho 1s etudying the defense of eontinental United States., He must alvaye

remenber thet we are not trying %o prevent ourselves Axcm belng destroyed
in ecme fpecific muaner, but from belng destroyed in Any uay whateoever,

Be must, thorefore, coratder a1l the pcsulbie waye in which an intelligent
°nd deternined enemy can attack ue. Ee must not oaly plan on protecting us

from maseive raide over the North Pole but aleo Ifrom maesive ettachks from
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the sides and from undernesth, and from eneak sattacks snywicre. It 4 true
of oourse that if ths enemy attacks ths long vay around, he is foroed to
buy & lot of tankers and thus he =ay not be shie to affurd as many bombers.
But if 1t pays him to do this, we must (for planning purposss af, least)
allo¥ him the option. Eimilerly, we must protect ourselves not only from
bigh altitude mnd lov altitude attacks launched from bases located in the
snemy's oountry but also from planes or missiles launched from submarines
or ships at ses. We must worry sbout countermessures designed to jam and
confuse our radsr natworks. We must take into sccount the possibility of

spoofing end deception. We must even worry sbout ssbotags. Finally, we

must, aonafder Aefending not only against what our cpponent has todsy, but
sgeinst the equipment and tecilcs he will design vhen he knows what our
current defensss are.

risnce has showm that generally planners are very reluctant to
credit the snemy with ail this freedom. They feel that there is no resson
to believe thst he is as smart os all that. The point 18 not that we think
the endzy le e combination of Machiavelli, Clsusewitz, &nd Einstein. It
49 only that we don'l wmat to rely on his being stupld. If he is, fine!
If he's not, let's be prepared. The other error, giving the eneay too
much oredit, is less comuon but Just ws serious. If you don't est reasonsbls
linits at least on his physical capabilities, you youreelf will be paralysad
and do nothing constructive.
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V. OVER-CONCENTHATION

i - It ie usually nscsesary wnen
b ! = studving a comppnent of s larger
..-""';': syetem to decide what the susl pro=
blewn are sc that one can concantrate
& on them, Unlese this ie done, the
study may be hopslesely complicated.
However, thers ie s real danger thet
the fectoring out of a sulteble area
will Le done careleesly or unskill-
fully erd en overly-narrow viswpolnt

adopteds Cne can then end up by

working a wrong or irrslevant problem.
We have nc objection to the driver in
tha 1llustration lcokiug *% the blonde=-ehe ie worth looking ate-=bui not
exclueively,

If, for exampls, ons is considering the deaizn of & miseils forcs, iu wsy
bs wrong to coneider the miselle eyetam ecparate from the bomber force. In
principle they ehould be coneidarsd as a whole and only after one underatands
the interrelationship betwsen the two eystems ehould one risk factoring the
probleme. In actual fact, the Systems Analyet may have noither the tiue nor
capaollity for doing the complete study and muet therefore do some of thia
risky factoring even though he doesa't really understand the problem. It is
very helpful however to do at least a little thinking ebout the other eyetem
and leave eome of the queetione and conclusicne apen-ended,

The problems of a modern military establishment sre really menifoid and
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complex, It takes a wide rangs of messures and instruments to scoomplish .
it® objectivee eatisfactorily. In particular this msens that if one is
oxplicitly looking at any single element of » stretagio bombing systam, such
a8 heavy bombers, light bombere, fighter bombers, ballistic misciles, cruieing
mieeilse, etc., one muet realize, st lsaet implicitly, thet the other elsments
alec sxist, Prssumably we should evan include the Army and Nevy.

There ie another kind of Over-Concentration which is related to Modslim,

and which we might call A tionitis.. The 1oniet eta-te hy assuming

wway the difficult parts of ths problem. Heving made his aesumptione, ha

epends all of his time drawing conclusions from these assumpticns rether than

in frmetizntdne them. T 44 a7 nndevatandadds ireit of She hwkes osasd wiacn

makss us disliks reopsning queetione thet have besn supposedly settled. Vary

1ittle work vould rst dons if we wers completely indscisive. Howsver, when

one ia planning five to tan to fiftssn years in the futurs, very few queetions .
g8t eotiled permanently and one noist be alert to the poeeibility of Teopening

than,

A particularly insidious form of Aseumptionitis ia to taks an important
dcaived property of the systsm as a ground rule from eome authoritative greup,y
and forget thet the ground ruie «2}1 not come about unlees a lot of deolsions
ars made or unlese some vesearch and developmsnt program Li mnrcessful. If
the ground ruls pleye an important rols, the analyet ray want to do two thinge.
First, Le ehould take explicit account of the uncertainty, Secondly, it is

often a good idea for the analyst to include in hie study the cections nesded

dohn Turitey pointe out that the terminnlogy nay be misleading,
Assumpticnitie means, "pain in the assumptione.® The trouble ie thet the
Assumpticnist dosan't hevo any.
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to make the ground rule mutarislize. Xven if the ground rule eseme to be
® firm "requiremsnt® it doee not mean that people will fight for it when 1t
comes time to budget roney, Therefore, the relevance and importance of all
future policy dsoieiors ehould be shown clearly and oonvincingly if one ie

te induce paople to tare original or remedial action. There 1o a riek

antagonieing the sudience if one emphaeizee what may sesm obvioue, But if
you don't you run an even greater riek. You may find that importent actions
are not taken, evan though everybody concarned aseme to agree with the
recommendatione, After all we are dealing with a large organization in
which many decieions are necesesrily made by default.

The 1ast remark msmires that one hez aireedy won the respect of hiz
audience by pravioue work end ie therefore reasonably respectebls. If one
haen't, it msy be wleer to 1imit one's ambitione and not clutter the briefing
with whet may eeem cbvioue %o the audience.

Another plece where etudiee often are confueed or mieleading becauce
they haven‘t taken a broad enocugh point of view ie in the trextment of
objectives. This usually occurs boceuss moet studise coneider the eingle
highest priority objective and ignors the many different kimie of objectives
our military estebliehment really has. Let ue look at some typical and
important Depertment of Dafenee objectivee in a little dotail to eec how they
have both complementary and contradictory eepecte. The authore would argue
vt ~i» four moet importent military objectivss (in a rough order of priority)
are1

se Deter the enemy from leunching an ettack on the U.S. or srves

tal to 1t (depenis on the certainty and effectivensss of
retaliation). e referrad to thie previonely Type I deterrence.




RmM-1937
1-17-57
«26=

2, Deter the enemy from provocative action. In partioular, deter
him from attacking friende or neutrals (depsnds on being able and
willing to meet him on the spot or latting him know that thers is
8 non-zero chance you will talie eome drastio action even though
his miebehavior ie not aimed directly at you)., This wa called
Typo II deterrence.

3

Be able to wia & war in a satisfactory fashion (depencs on
pressrving something worth preeervin;{.

L. Ba able to win s war in an unsatiefactory fashion (hietory awards
you the decision--if there ie a hietoryle

Any broad context etudy ehould evaluate the racommended system in uhe
1ight of all of thees objectivos and others, sometimes with emphasis on tha
by-product valvae., For example, lat us discuss further how one can mest
the sbove objectives.

1. You deter the enemy from attacking you by convincing him that tha

risks are too great either becaues you have @ 9bility of sbmorbe

ing hie mttack and striking back hsrd or because you have an ability
to gt strategic warning and forestall him.

2

Your military ability te deter him from mishehaving in areae which
don't sutomatiocally start World War III is meesured hy two things-=
your on the spot capabilities, as in Korsa and Indo-China, and

your known or implisd willingnecs a+d c. ility to take othar
actions. For sxampla, in rst Wor. 3 Gsrmans knew that
the British had a capability for declaring war but did not think thay
were willing. In The ucoﬁ, Hitler knsw thay wers willing but did
not think much of their clglblliti. As Alrelult thay ad to dater
Germany from provoking a war either tims.,® There has been so mich
smphasis on Type I detsrrence thet pacpls sometimes overlook tha
nscaseity for having soms Typs I daterrences in addition to Typs I.

3o To win s war eatiefscterily today probably depands on sithar having
& strote of luck, having an effective Civil Defenss program, or on
ite not being much of & war (1.6.y war 1s limited), so that it
1s possible to talk about eatiefuctery outcomes, This ability adds

;!‘ courss as we mentionsd previously (note on psgs 121 in Chapter L)
there ars many other things baeides the threat of military sotion which dster
a potential agressor from provocative action. Howsver on the other side ons's
willingnese te declare war in the thermomuclear era is decidedly small.

T bove 1s somawhat oversimplifisd varelon of hieiory but it servae to
11lustrate our point so we lef¢ it in,
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40 our Typs II dstsrrencs, . If the onsmy feele that you think that
you right be able to win a wer satisfactorily, then 18 much more
1iksly to oredit you with & low reuction threshold, If he im con-
vinced that you are irrsvocably committed to not going to war axcapt
undsr the most drastic clrcumctancse, than hw presussviy Feale fros
to act elmoet am he ploases. (This {! one resson for a Civil Dsfense
progran that at lsast gives one a capability for putting peopls and
sssertiale into a safs place before taking any action. If one can't
do thie, the snemy ie not likely to worry much about the poseibility
of receiving any ultimatums or attacks.)

e To obtain a tactnicsl win cne muet be able to win the all-out
slugging match, This ability im probably important only because
it reinforcse our Type I dsterrence by praventi

torily. One has to be pratty 88

y Or to have & great deal of mtcrnt 1n thie

fourth objuctivs for h,a own sake,

A propsrly dssigned system can oftsn contribute very sffactively to
miltipls objsctivas., Sometimse in fact tha eystsm will be more valuable
when evaluatsd in terms of »n objective othsr than the one for which 1% wse
originally designedw. For sxample, we have sssn many systems considered for
Type 1 daterrsncs which wers in sffect tied to our abllity to obtain stratsgie
warning and were evaluated with this possibility in mind. While such systeme
can be valuable, in some csses it might be teiter to consider how the syetem
could contributs to Type 1I deterrencs. In thia case you gat stratagic warn-
ing sutomatically bacauss then you sither first, desliver en uwltimatum, or
put special forcas on an alert.

We should sisoc mention hers, aven though we sdll repeat it latar, that

anything that subjacts the snemy to largs coste may bs worth doing. It eff
tively reduces hie strength by causing him Lo divert and wests rescurcae.
For example, neopls sometimes maks the statement that, "Wa shall not

otriks the firat blow.” Thay may taks this statement so ssriouely that they
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sdvoaste giving up completsly al) the slements of our offsusive strangih
that are ussful only if we initiats hostilitiss, They fergst that ths spemy
hes s tendency to look st your cspabilitiss and not your intsntions. If you
have offsnéivs forcss he must divert resources from hia offsnss to bufld

up bis dcfonss. Thus the mers sxistsnce of even pu»s offemsivs forcss can

help your dafsuss, They may fulfill an Lwportant purposs svsn if thay sre

wiped out on the first dey of the wer without sver going into sction, Thess
forcss slac oontributs sprrscisbly to Typs II detsrrencs by making your
mors [y less willing tc provoks

you, There ars of courss important politicsl sffscts which must also bs
considered when one is etudying such offsusive forcss, 1o partioulsr,

if you sre trying t0 mollify your potentisl susmy, . may not pay 10 keep
bis sleepleso--and then again it might. Also, the sxiste. ueh forcss
may 8lsc kesp some of our slliss slsepless. This, in spits of the fact thet
our sbility to bave Typs II datsrremce i1s of mors dirsot vmlus to them than

o us,
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' VI. PHASING

N Our picture shows an Alr Yores
PHALING 1

officer glancing coyly st the pest
(Civil Wer) end tka future {Buck Rogers)
but not reslly interested. This is,

of couree, 8 fuirly rerious mistake.
One does not buy e military organize
tion from e department store ss & unit,
A new system must bs devsloped, pro-
cured snd mainteined sod is expectsd

to have # lifstime of many yoars.

Ia particular, in discuseing nev

wespons systema we ehould sivays cone
slider now best to explolt the Tesl
’ sstets, squipment, And orgsnizetione that we have inharited from the past.
Thess mey be sveila: either "for free" or et greetly reduced cost. This
does not meen that cne sbould accept everythiog that's "free.” There ors o
lot of whits elephants sround,
But 1f it is cheeper to got & certein kind of performancs by sdding
to or selveging mn old system rether than buying s brand pev cspability

then, other things being equal, we should use the cld -ytt-l.l Thin 4e

trus even if historicslly the old eystem conts mors. Monsy spent is money

!;Lnu othe. things precticslly never sre squal, the choice (ccosidersd es
® choice) may not bs @ simple as wu bavs indiestsd, The only point ie that
one should tske explicit sccount of the salvegs valus of the old systea in
svaluating nev designs.



epent, The Syeteme Analyst ie concerned anly with future expenditures.
Therefors, in comparing two alternatives we ehould compars only the new
coets and not the totel coete.

We muet not only exploit our inheritance, we muet worry about the future
aleo, Thie doos not mwan that we should eericuely compromiss cur capability
today in order to lay e grourdwork for ten yeare in the uncertain future,

I+ doee mean that we ehevld be aware of the futurs and be willing to make
at leaot small conceesione in today'e performance if they sesm tc result
in a greatly increased legucy value for our eyetem.

If we are talking about a future syetem to be introduced eay in 1560
then we ehouldn't uee only 1960 planning facters in our etudyj more partio-
ulerly we want te worry whother our syetem or modificstione thereof will
#1411 be good 4n 1961 and 1962 and maybe sven 1965 and 1970, Tho way
Ressarch and Development really goes the syetem protably won't be operational
untll 1563 anyway. It ie ell teo common to base plane on conditiona thet
are suppoeod to oxiet when the new eystem ie first going to be intveduced
and not on cordlitione that will exist during ite lifetime,

The pace of development todey ie eo repid that it ie important to accept
early the full dmplicatione of changes in technology and tactice. The
‘Buttleship” admirals of the pre-world War II period are now claseical. It is
leee realized that much of the docurine that oams out of World War II may have
about the same relevance to a poeeible World Wer III ae the battle between the
Merrii:o and the Monitor h2d o Midwey and Coral Sese, One can presume that
the America) admirale reed with intoreet naval accounve of the Civil War,

but ona can aleo aeeume that they were ceraful in applying any "leseona®
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in these ecogunts. Current operstionsl sxercises may elso be unrelisble

guides to duvelopment planning. Thie le one of the ressons why 1% ie vrong
to lat operational commanda have an gverriding influence on development

decieione. Thers are seversl other reasous.

The opereticnal peopls hsve the responsibilitiss of buiug preparsd to
fig1t today. Anyone who must focus his attection on dey-to-dsy macters is
unlikely to be reslly imterested or knowl.dgeable about the longer renge

the forest for

Questions. Finally the cld problem of not being able to
the treee also comes in.
It ie eaid taat the principles of var don't ohange. This may bs trus,

but epecific spplications do, 8o far as World War III s concerned, ve ere

ell--military 1, eivilian » and oth or lese
amateure. The fmportent thing ie to recognize that there ure large end

importent aress whers nobody hes "experience.” Not only must we kesp ebraest

<f tschnology, but what is ecmehow harder, of the implications of tschnologicel

ckanges for our operating and & This e continusl
s of tha

end active re-examiration of our beliefe vhich 3e the antith
traditions) paseive ettitude,

For sxample one of the most serious difficulties vith which our
defspsive systsm wust cope is ihat dsfanse is a resction to poeeible enemy

threate. We tend not to svaluste tbsss threats sarly enough. Thie o parsly
becsuse of dectriusirs reasons (offsose ve. defsnse} snd partly beceuse of
leck of imagination. Generslly by the tlme thess offsusive threate matorisl.

ize, e have just begunm O prepsre to meet them. By the time we ere prepared,
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tev ones have materislized. This means that wva are alvays iu tha procass
of slininating veak apote after they davelop, It sleo means thad ihere
¥ill alveys be_wesk spots as long es ths situation i changing, 1t is the

major Job of the Bystems Apalyst t0 reduce thess tioe legs. 1f he is good,

he will often ssem to be talking shout solutions to problems vhich sre etfll

in the neverepsver land (1.s. 5-10 ywars in tha future; 15-20 years reslly

18 o never-never land),




VII. OVER-AMBITIGN

If one ia at all conecianticus it
Crim-apimion 1a easy to fall into tha pitfall of trys
ing to do too hig & job., Many of tha
pointe raised in diacuasing Real Uncere
tainty, Enemy Resation, Over Concantrae
tion end Time Phasing tend to lead tha
analyat in the dirsotion of increasing
tha amount of work he hae to do, It da,
houavor, inmediately apparent that one
of the main tricke in turnine ocut a good
analysis 1e to apend a lot of time

inventing questions which can be uesfully onowered within the capabilitiee and
4ime available.

It le espential for the analyet to realise that it ia important for him
to atick to problems on which he really can give eound and axtrsmely defaneible
advice. hany analyste take the poeition that if an executivs is faced with a
problem then it ia their duty to give the best advice they can--particularly
if the executive indicatee he would like soms. These analyata sometimea argue
that they are at least se amart as tha axacutive, therefore why ehouldn't thay
be heard, Thia may be ao but the authora Just osn't gat excited over the blind
leading the blind, They firmly beliave that it ia almomt unprofeasional be-
havior for an analyet to point when he cen't sea irrespective of tha visval
aculty of the reet of the community.

It should be clear, therefors, that many of the previous remarka mey not
hold when one is doing & limited study. Particulerly if one is inexperisnced
or has rather limited resources availsble, the atudy should be severely
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limited. If 1t can't be limited, in & eensible way, it probably shouldn't
be donme It i@ a asrioua srror to a esume that everybody ie & giobal thinker

and hes ths tslsnt, tsste, and resources to treat all of the lsrger quastions.

For exampls, the declsion as to whather ons should uee a flst-hsad or
Philip-head scrsw should fundsmentally reet on ths military worth of the two
ecrewe., However, it is futils to ask the angineer who 18 meking this choica
to consider all the poesibls wara in which his equipment might be used. It
ie necessary inatsad to est up receonable criterla which are half-way points
to whet ths rsal criteria are. Thsee criteria must be sulfficisntly explicit
and specialize! that peopls making limited studies can undarstand and uss
them. They must be sufficiently gsnorsl that the sub-optimizations will be
relsvant to the over-all general optimization, One of ths main outputs of &
broad context Systems Analysis shovld be criterla for use in =mallar studies,

The situation laced by the Systeme Analyet im quite different from that
foced by somebedy dealing with the market place. Conslder, for exampls, a
manufacturer whe le trylng to decide whothar or not he ehould bulld a
factory *o mamifacture bicyclss. In deciding this, he ehould in principla
taks dstailed uccount of all the factors that affect ths bicycle manufactur-
ing businees. Thses factors include the bueinsss cycle, ths intsrest raste,
power and meterial sourcse, tariff policiea, population trends among
worksrs and cuetomers, competition from automobiles and tricyclss, the
effscte of talevision, whot his compstitors sre likely to do, stc. Instesd of
having to go through thie imge detalled analysle, howover, all that he raally
hae to do ls to guses the merket price of his output and “tat hie costs will
be. Whils 211 of the factore glven sbove go into determining thess coste and
pricas, it 1s aleo trus that if he directe attention only to the prica levele

and not on the detailed mechanism that determinse them, hs ie often able to
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do a pretty good job. Ha doesn!t have to solve all, or even vory many, of
tha vorld'e problems, In particular he can use lest year's selling pricee
and costs ea e detum point and correct it for any effects that he thinka are
mporhnt.l
Thers le, however, no going marke. place in which ¢ Syatsma Analyst can
sell s producta for dollars of military w-rthe Ha must, thersfors, sst up
himeslf or have set up for him criteria by which hs can judge dasigre, How-
ever, the setting up of criteria can be extremsly difficult and ahould not be
done casually. In perticular if ths succsss of the study depsands on being
sble to snalyze large issuss, then mature end competent peopls should be
evailable to do this analyzing.
The environmant or contaxt quastion ie ae difficult as the critarie
problem and ie to be avoldsd by ths novica, There ars many people who, glvea

a definite objective and a definits context or enviromment, can turn out e

very credltable study. Ralatively faw are r ble at. satting
We have indicated previcusly thet it is easy for big studiss t get bogged
down lo irrelevant or unimportant detaila. It 1s ¢ven easier for littls
studiss to go astray because the analyst atte-pted to answer questions that
wers boyond his (or snybody's) capabilitiss.

There 18 a specialized kind of over-ambition that is worth diecuasing.

here ie snothsr exsampls which is interesting, Consider the problem o:
eatimating the U.S. gross national product 5 year:zfxvm nowWe Blrrizg E
depressions ons can get o very good value (within a faw £) for this number by
assuming it increasss sbeut 2,5% a year. But what 1 you didn't have thie
year'es gross national product as a detun point? Wall, economists who first
tried *o eatimato this number from detailed studiss wers generally off by e
factor of ebout two, If an analysie dspends on entimating such a number from
firat principlas then the analyst had better tekc account of the “tmmewtaintiee
in the calculational methoas This is often done by rephrasing thas juastion
80 that he domen' havs to try to do this difficult caleuletion.
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Thie 1s the overly big modsl that attempts to trsat almost svery aspact of

4 problem simultansously. What often happons is that the analyet finda him-
80l1f being criticised at every turn beceuee he has laft out facete. Hs is
vulnerable to thess criticiems becauee hs haen!t any real goale in view so
he can't say what-e important or relevant. About the only way he can answer
objoctione is to meks the modsl bigger and more complicated. He docen't atop
the eriticiem but he does find that his model has gotten bigger than eithasr
his intellectusl or caleulational resources,

This ie particularly liksly to happen if it is a computational medsl,
Dften the eize of the model wae not determined by a etudy of what ie raally
relevant but by the capacity of the computing machine, Paople are almost
invarjably optimiatic about this sort of estimata, eo it usuclly turne out
that the problem haa beon underdesipned.

For whatever recason soms fairly serious truncations must then often be
made quite late in ths game. lnsofar ae tha study of unlversal modele
edvances the atats of the art, partleularly in the sconomice or computing
flelds; there 18 nrnbsbly no objection to 1t. In fact if competent people
are doing the etudy ons probably wante to support the activity. But it is
not as yet Systems Agalyeis.

The analyet ehoild beware of anothor aspect of big computing jrojectss
he we eaid, the time involved in setting up and programming large problems is
almost invariably undereetimated. Instead ¢f taking a faw monthe it may taks
& year or ¢ven longer. By this time people may have lost intercet, ideas
change fairly rapidly in this firld, and queetions that peopls thought wers
important get ssttled or ars shown to be unimportant. If the over-ambitious
researcher hae not learned his lesson, he may start sgain with another big model

which will take a year or two to program and onece more be far bshind tha times
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whsn he finishes.

1t should be pointed out that one should expect big computing projects
to be a precaricus methiod of research in new fields. Ordinarily research
on a new problem is a slow process of growth and interacticn. There i: a
gradusl incroase in the problem area achlsved by doing calouwlations, leurning
from thsse calculations, dssigning new ones, learning from them, and so on.
1t is usuaily not worthwhile to use the high-spsed machine to taks a amall
step. 1f the anpalyst takes a big step he nay have 1o short circuit the
learnin; and doing process. but he may not know snough to do this. It is
difficult to decide in ths sarly stages what we are interested in and what
we want to do.

It is a trite and common statement that the use of anulytical pimmicks
iz secondary to undsrstanding the problem. It is, however, not generally
realizad just how axtraordirarily sscondary they sre. If all of ths lares
computing machines wers destroyed, a few, but only s fsw, pood Systsms
Analysts would find themselves handicapped--except possibly when preparing
for s presentation, As far as we can mes, the main role of the high-spead
machine in Systems Analysis today is not as an aid to research or dssign,
but more as a means of verifying and preparing for pressntation ideas that
were fairly clearly understood as a result of rather amall or rough

1
caleulations,

Mhe high-speed computers do play a csntral role in many physics and
engineering subjects--particularly large paramctric atudies and alse in
data processing. Such studies may indeed be an important comporant of a
Systems Analymin and to that extent wo chould apologize for toms of our
remarks., What we object to is focusing attention on the mechanics of the
computer or on tho technical idoas retier than on the igeortant. assumptions
of the study. To repeat a quote made earlier, in many studies, ™ work~
manship is better than the materials."



RM=1937
7-17-57
-38-

When one is preparing a briefing of fairly new ideas, it is very con-
venient, especially when dealing with rslatively unfriendly audisncss, to
have avalleble the rasults of a largs numbsr of computations. Thsy not only
makc the formal pressntation clearer buy it is very persuasive to answer
objectione by citing spscific, dstalled, and relsvant rumerical caloulationes
This is 4till true even vhen the briefer is convinced that a qualitative
argument should bs sufficient or sven bettsr.

Finally, tne large-modsl man elweys runs into ths danger of spanding
moet of hia time paychoanalyzing a computirg machine rather than studying
the real world. He. learns s lot about coding and very little about systsme.

In epite of ths above remarke, 1t is important to realize that thsre
are many benefits that come out of big projects, computing or otherwies. It

45 _only by w.i-kling hard problems that the state of the art ia improved and

the limit. sct. In addition thsrs are almost invariably important by-products.

It 1a rot fair to think of these by-products as sccidestal becauss practically
any large technically reasosable project produces some. Howevsr 1t is worth
pointing out that the ploneer rarely raps mich personal bonefit from his
labors. Pionearing has to be 1ts own reward.

The subject of pioneering dsserves a paragraph by itsslf. I ia well
knowr. that thsorsticsl physiciste and mathematicians tend to do their best
work before thsy are thirty. Economists and aociologlsts on the contrary
rarsly hit their stride oefore the age of forty and at thie ags their best

yeace ars ofton still to coms. Probably ths main reason for the diffsrance

Thers ie an unfortunate bonus effect, Even "sensibls" psople somatimes
ars rsluctant to argue with a high=s; red computsr, This attitude ssems to be
disappearing. War gaming seems tc be the current (iy56) oriels.
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is that progrese in the firet field ie msinly e product of boldness, imagina-
tien, and originality. Whils thess quelities sre aleo important in the second
field, they need s good sdmixtuvs of jJudgmen: and sxpesrience. Systoms
Analysis ee ® profession needs both types, but Systeme Analysis dseigned for
consumption shculd lean hesvily on the scbereides.

In sny cese the succaas or feilirs of survent analysis should not
depend on being sble to sske big or fundamental improvemsnts in the art of
Systeme Analysis, Ae much es possibls the two sctivitiss should be kapt
separete. If thay aren't, thers ic e resl risk of ending up with neithar
£ood ert nor good epplicetion. This does not, of coirac, mean thet the

personnel hava to be kapt eeparete--only the projecte.
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VIII, PANATICISM

Fanstsciem i s peculiarly sssy
85d 1zsidious sin. What we are vorrisd
shout here is not tho man with wild heir
8nd rolling syes and incchersnt spesch,
who hes gooe wild sbout some gadget
or tschniqus and sxpects to solvs sll
problems vith 1t. It is not thet this
kind of guy dossn’d sxist--he doese-
but he is easy to recognizs. His
maznericms end inteneity sre themssives

FANATI/8M  sutficient to remove him from ssrious
consideration,
Ws are thinking hsre of the
complately diffsrent kird of problem illustretsd by the "zoot suiter.”
The curious ¢hing about the "200t suiter” is thet in his circles he is com-

sidered well drasesd) his frisnds like his clothss. 1n fact, wvhat we arc
stressing is not the fenatic fndividusl but the fanatio organlzation.

Almost sll organirstions are subject to fashion; scme are sven mono-
1lithic, An ides gets populsr and sysrybody hops on the bandwagon. Somes
times, 1t 1s ouly s qusstion of hoving vestsd interests or being cbviously
partisan, Mostly though, 1t's just the vay pecple (including sclentiste)
eare. Vary fev psopla can hold tentstive opinions sbout questions they are
interssted in, particulerly 4f their collsagues hcve mads wp their minds.
Even the most independent members may be swapt off their fsst by the
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intellsotual tide, It may be a littls worss in classified work but the
othsr fields ars not immuns.
Several things can bs done to allaviats the situations
1. Oet a compstent and honest staff.
2. Maks the effsctive discussion groups for the important ideas
feirly largs.

3. Encourage independenca of thought among individuala as much as

possibla, In particular be tolerant of lons wolves and maverickd.

L. Provide for frequent and effective outside criticiem and refereeing.

S5t111 in spits of everything that ie t;one, there will be a party line.
This is prebably the most important single rsascn for thas tremendous mis-
calculatione that ars made in foreseeing and preparing for technological
advancas or changes in the etrategic situation.

One of the main advantages in having at leest some Systems Analysis done
by independent civilian organizatione is that their non-military nature--and
mors importantly, their freedom from etaff responeibility--mske them a little
more capable of withatanding preseures for intellectual conformity. A ndlitary
organization by ite very nature is not a sbating society and would soon
oollapse if it were run like one. But about the only way known to avold
intollectual oasification is to allow ths greatoet possible freedom of debala
and disouseicn and to ancourage a diveraity of viewvs.

A goed organization devoted to Syetems Anelysis may, at any partioulsr
time, have a fairly large parcent of ita etaff devoted to seemingly cracke
pot projeots. The only difficuliy will be that different individuale will

put different projects into thie BOrYa s+ oven
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Ampreotioal projecte can be justified becsuss they may advanss ths state of
the srt, In any osss they give peopls » chanos to unburden themeslves and

to discover for themsslves what is ressonabls and what is not.

In sther words, tol i 1y tisl, In previous remarks
ve may have sesmed intolsrsnt of soms pointe of view, but sfter all, we sre
only sxhorting, not compelling, QOur remarks srs sddresesd to the customers
and the preotitionsrs, not to the administretors. Many vk’ the things which
we hove buen ori‘icleing are widely preoticed and somewhat oversold, so va
fos) thet 't may be valuabls to give tho other point of view. Howevsr,

we ore nowhers nesr os dootrinsire or sure of our position ss we sound.
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IX, HERMITISM

- The probleme of communication and
b e e e parsuasion are often ignored though they
TN Lk R are central to getting recommendetions
g translated into policy. It ie raally a
/ 3 question of the proper typo of inter=
f | actior batween the analyst and the
1 ] otner parts of the snalyet's organiza-
tion and elsc between the analyst and

ths world of policy. Any good analysis
doee four things eimultsaeouely:

ﬁ:“lx #ml‘i:‘ 1. It providas good criteria and
good environment for subeatudiee.
2, It provides information for

otudice with e lerger contsxt than ite own.

3. The assumptions have been properly handled (eee peges 1Ll to 11;81)
and it is complete enough mo that the policy makera direotly or
indirectty concerned ca. either adopt the recomuendatione or under-
otand exactly why they disagres with the Systome Anslyst. As we
#xplained 4t does not necsssarily follow that juet beceuss people

have different or obj they will 1y
disagree with the conclusions,

Le It 1a preeentsd in such a persuesive and educetional way that 4t
ootually hae the impact intendeds This laet requirement often
meane ths Systems Analyst must not only persenally spend e good

R wer——
RM-1829-1, Techniques of Systeme Analysie, by K. Kshn and I. Mann,




deal of time "sslling” his study, but that he hes the capsbility

of doing this "selling" job. Tt should be emphasized that most

of what ie involved in baing sbls te do 8 good selling job i3
not learned in a public upeaking class or charm school. It e
lose a queation of personslity than of being orientad se to whers
the study fits in and what arc ths resl objectione peopls have.

It ie relatively ssey to arrange for intersction with ons's own organi=

zations It is much harder to srrange for the right kinds of contscts with

both junior and senior peopla in the military eztablishment, In some

organizatione there is 8 tendency to vork‘ only with high lavel poople. This

1s 8 bad policy. Normaily moet of the decielons ars nocssesrily made st t1e
etaff lavel.

One of the trickier quasiions inyolves under what circumatances one is

Juetified in jumping over the etaff members to their superiorss (Wa are

aesuming here that the Systeme Analyet's organizatic- is outeidc the chain of

comand,) We feel that the Systems Analyst should slways be willing to do this

4f the iesuc ie st 81l important. While hie reiation to the man he normally

worke with ehould bs cloes, he ehould not fesl, or allow the other to assume,

thet the analyst ie committod to not acguing at higher levels. It is of

courss sbeolutsly sssentisl that tha snalyet underetande and makss clear whare

and shy there ie a difference in opinion, One ie, of course, almost naver
Justified in jumping any channels clandsstinaly. However, ths only really

unforgivable sin is going to the public prees oo Gnngrees.l

Sernard Brodie hse pointed out that pudblic jcurnals and bocks are scme-
times legitimate and even advimable chernels of communicstions A book which
hae been favorably reviewed and aroueed some comment is i moet certain to be
resd in high quartere, A repcrt may Sust gather duet, Alsn 8 well-received

book stteins 8 certain amount of prestige.
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Nov e minor point., In many di of Cp $17 Y .
sTeat deal of stress ls laid on the 1ties of b

the Opsretions Avalyrt and bis cusiomer. Ws have cbssrved, hovevsr, that

some, if not most, of this difficulty is crested by the Operations Analyst,
He often dresses \p his resulte and attempts, sither uonsciously or umeon-~
sciously, tc hid¢ fairly slsmentary noilons in sxtrems mathemsticsl or
Sechnicsl language. Taough 4t 48 probedbly not possiblas to condenss the most
secteric results of modern methemstics aud physics into the lurguage of the
nevspspers, this is just not trus of any spplied operetions apslyses that
¥e heve ssan. We concede that 4t may be necessary for the customer to

usderstand s littls probebility theory--any vho dice
qualifies-.and tc bave sbout the same Imovladge of slsmantary classical
sconomics that the Average grocsry store proprictor has. (This is much more
dhan many intellentusls would guess,)

1a genersl, the relstionsbip of the Systsms Avalyst with the poliay
maker and his siwtonts shouid be one of mutusl trust and respect. The

relationship should be closs, coufidentiml, and continuing,
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Ths sver-pressnt possibility of a
Butch is rarsly oisousesd but is very
important, Thare are two types—=ths

first and obvious ons is ths claesioal

mieteks in arithmetic., Tnis possibility
£9ts worse with ths advant of the high.
spead computer (onl,y now it takes the
forn of a coding lrror)- This kind of

mistake can usually be avoided by oareful
checking ¢nd aqually sareful gualitative

e
Furay ..--"""ﬁd sveluation of the results to sss how

resconabls thay are.

The eecond and more ineidioua kind of Buich ia ths completely mietaken
teohnical notion or fact. The Systems Amalyst, who ia doing a broad sontext
study, may have to work with e lerge number of sxperte drewn Irom many fislds,
1t is eruciel in dealing with these expe-te net tc accept thair statements
meritically, no matter how echolarly or dietingulensd they are,

Anyons who hae spent any time at 21l in thie fis1d has had ths follow-
ing disturbing experience. He conaults him own people and £9ta & vary flst
statement from them on what ths technioal situation 15 or cais bee Hs then
£088 Lo another organisaiion that is also tachnicelly competsnt. Thers hs
finds out that the situation ie et beet controvereial, or sven that his o
peopls are omphtely YToNgs Thia should not be treeted ss a disnster ceuring
ons to loec all faith in the competence of ths people (though it is clearly not

coafirmatory evidence of their competenca), but e: a fairly normsl oceurrencs

vhich can be sxpectsd to happen occesionally,
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The analyet must generally adopt s two-fold orogram to keep from being
led setray aaeily. Hs should maks himself st lssst s lay expert in a1 the
importsnt fislde he 1s concerned with. Only then can he comunicats
sffectively with the profeesionsl peopla on whom he must rely. Secondly,
he ahould cunsult as many experte and sources as poseibls. In fact, if he
knows how to Go 1t tsctfully, he should plsy expsrts against esch other.

He can, for exampla, relay the arguments himsslf or savaedrop on ths axparts'
discuseione, A slightly cute, but oftsn very sffsctive, teohniqus ia to sok
the advocats of s particular point of visw how his enemies would sttack it.
Moet compstent peoyla sre quite clssr (when tms prsssed) on the weaknessss
of their positiona

It ia oftven and truly eaid thet good eyeteme snalyess are dons by teams.
Thie 1s true in ths sense thst ordinarily s number of technicsl psopls are
involved in s lergs analysis, many of them in an sseential wey. It is, hew-
sver, also true that final responeibility ehould be shouldsred by only one,
or in eome speciel cases, a very few people. This reeponeibility includss not
only the baeic idess and methodology but aleo ths technical information. The
project lsader cannot excuse esrious mistakss by saying thet ias rslisd on

supplied by ind and thst the said so-and-so had besn given

s degres by s relisble univereity. Ae far aa posaible hs should psrsonally
chack hoth the fscts and the man. A m'stexs or bad piscc of judgment by sa
"sxpert® can be worse than ome bv a "novics," hecauss it tends to becoms
doctrine. The need for extrems care ie, of courss, lese acute for pilet

or public relations type etudies thet are unlikely to be ths basis for serious

policy recommendetione,
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Caca howevar, the project lesder hes decided to sdopt scme poiat of
viav he should hold 1t vith & little firnness. Ee should, of courss, kesp
an cpen mind in the ssoss of listening csrefully to the opponant's srgumsnts
but he ahould be willing to defend his position vigorously, even vhen the
argument is over tachnicel points on vhich the opposition is suppossdly
more sxpert or st lesst more distinguished than ki~ o pey,im. It 1s
surprisizg how ofien ovon distinguished tachnicsl jec)- “11 reiss specicus,
inconsistent, or even dishonest erguments vhen they sre try | 10 argue
against scme unpaleteble rucarmendaticos. The Systems Anslyst csn sxplore
the area of Aissgresmnt only by pushing his poist of view vigorously and
bhe should bs willing to 4o =0,

A last point. While tha Systerms Analyst must hevs high sterdards for
the quality of the tschnicsl work that goss into the study, the standarde
should not bs so high thet they ars sslf defsating. If s insists o check-
ing every fact with every possible person vho could have eny opinion on the
subject, then he would pever finish the study. Ee must do snough cross
checking to convince himself that in sll probebility, he hes the cors ct
Zects and tien take his chences. This mesns thet once in e vhila h vi:l
bs nleled and that Zurther, if he sdopts our previous sdmonition of defend-
ing his opiniona vigorously he will lomk foolish, but cne csmmot do sffsctive
work in this fis1ld unless ons is wi)ling to take the risk of occesionally
looking foolieh,

To sumarire, while it is trus that soslyscs ofisn sre snd must be
carrisd out by reirly large toams end thet it fe importont for the sske of
both morals and feirness to amphasizo the tesx cheracter, this should never
be dome to the axtont of diffusing rospousibility., Cyetsms Acelysis is still

an art and good srt is genorslly prnduced by individusls, not ccamitte
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Ws sloss by misquoting W. 8. Oilbert com the subject of Projess hwu."

If you went s recipe for that popular mystery,
Tuown to the world as a Project leader,

Taka all the remarkable pecple im histozry,
Rattle them off to & popular metsr.

The pluck of Lord Nelson om bosrd of the Yictorye-
QGenius of Blasarck devieing & plen--

The bumour of }islding (vhich sounds contrasietory)e-s
Conlness of Paget sbout to trepan--

The scisnce of Jullisn, the sminent musico--
Wit of Mecaulay, vho vrots of Quess Anne«-

The pethon of Paddy, as rewdered by Boucicsultes
Styls of the Blehop of S8olx and Man--

The desh of & D'Orsay, divestsd of quackery--
Narrative powers of Dickens and Thackerey--

Victor Emmanusl--pesk-bsunting Faverile-
Thowss Aquines, end Doctor Bschevervll.-

‘Tupper aud Tennyson--lanisl Defoees
Antheny Trollops and Mr. Quizot.

Teke of thess slamenis all that ia fusidle, -
Valt thea all down in s pipkin or crucible,

Bet the . to simmer and teks cff the ecum,
And 8 Project Lesder is the residuus!

’-Tn Nins Hslpful Rints and Miecsllenscus Cosmente chaptsrs havs eoms

sdditicnal vemsarke or the Systsms Analyet Pproject lesier,
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