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The role of quantitative information at the highest levels of decisionmaking is
largely contributory since managerial judgment is always dominant. However,
quantitative descriptions are often extremely useful since they offer a degree of
precision in the decisionmaking process. The problems of applying quantitative
information to contemporary strategic planning illustrate the need for managers to
integrate such techniques into the decisionmaking process, while staff analysts must

provide quantitative information in both an understandable and useful context.
Within these limitations both industry and the military can profit from quantitative

technigues,

QUANTITATIVE INFORMATION
FOR STRATEGIC DECISIONS

A research paper prepared

by

Major Stuart J. Yuill, U.S. Army

School of Naval Command and Staff

Introduction. For the past 1O years,
il not 20, the prophets of management
scicnee have been lorecasling Lhe arrival
ol the quantitative cra, This millennium
is to bc achieved lhrough the use of
malthematical models and  statistical
techniques as  programed into com-
paters, For example, in 1961 one of the
foremost  manageraenl  scienlists  pre-
dicted, “Managemenl  cducalion and
praclice are, | helieve, on the verge of a
major breakthrough in understanding
|quantitatively | how industrial com-
pany snceess depends on Lhe interaclion
belween  the {lows of  informalion,
orders, malerials, money, personnel and
eapital equipment.” There might be a
popular beliel thal while compulers,
quanltilalive methods, seienlific tnanage-
ment, or syslems unalysis have wol mel

with wide and willing acceplance in Lhe
military, they enjoy a broad popularily
in business. Yel even in industry where
moncey, in parlicular profils, can provide
a common yardstick for performance,
progress loward complele adoplion of
gquantitative methods beyond the rule of
thumb has been slow in coming. In late
1969 another management seientist de-
clared, “When eompared Lo models used
in the physical and social seiences Lor
quile similar purposcs the models used
by managers . .. are almost slartling in
their natvele.”™  Henee, research  re-
ported  here shows Lhal quanlitalive
methods and computer applications at
the highest corporate  decisionmaking
levels enjoy only modesl aceeplance in
some companies, while there is outright
hostility in others. Thus, through an
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objective examinalion of the wriling
concerning the application of quantila-
live methods in business, an msighl inlo
their  potential  application  or  mis
application in the military is available.

The objeetive of this paprer is then Lo
examine the place for quantitative infor-
malion in the highest levels of business
management and by analogy project Lhe
findings into the same level ol military
decisionmaking. Since guaitilalive in-
formation often implies the use of
compulers, some of the inherent limita-
tions of computer-hascd  funformation
systems in support of decisionmaking at
the highest organizational levels will he
discussed. Rather than discuss specific
techniques which are used to process
quantitative inlormation or details of
computer Lechnology, these mechanics
will be mentioned only where needed
for illustration.®  Similarly, original
findings concerning quantitics of infor-
malion which enter into the decision-
maker’s judgment process will be pre-
senled on an intuitive hasis, The dis-
cussion will develop the case concerning
the role of quantitative information in
the strategic planning process by fiest
examining Lhis process, with emphasis
on Lhe similarities between applications
in business and the militacy. The organi-
zational rather than the geographic as
peets of strategy are considerced, Nexd, a
contrilmtory application of quantitative
information o decisonmaking will he
considered Lo demonstrate suilability.
In this application the roles of the
decisionmaker and his supporting stall
with regard Lo quantitative information
and data are examined. Then, Lo assist
praclitioners, a ralionale and methods
of presenting quantitative information
for nse in steategic planning and com-
puter aspeets are developed. 1L is not
miended o either sell or condenin

*These aspeets are the subject of many
lexts, for example. Van Court Hure, Systems
Analysis: a Diagnostic Approach (New York:
/;H'cou t, Brace & World

; ‘)P? L
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computers or quantitalive methods for
decisonmaking ab ils highest level, bat
lo expose how decisionmakers can ob-
Lain uselul quantilative information and
how stafl  personnel can  wmore  ac-
ceplably present this inpul Lo the de-
vistonmaker.

Strategic Planning. **. .. slralegy
|teaches| the use of engagements Lo
altain the object of the war.™ This
classical concepl ol strategy as ex-
pounded by Clansewitz linds applica-
tion loday in hoth business and military
cireles. Therelore, it is not unreasonahle
to find a common process lor arriving at
a strategy in both types ol organiza-
lions. This process, strategic planning,
involves establishing and changing the
organizalional  goals, identilying  re-
sources Lo be used o achieve these
gouls, and the policies for the allocation
of these Lo competing goals.® l'or ex-
ample, cither the decision Lo redeploy
major forees or Lo devole nalional re-
sources Lo an anliballistic missile system
would involve military application of
stralegic planning, while in business it
would be used in arriving al decisions Lo
allocate capital and managerial Lalent Lo
a new producl line or the decision to
reorienl company goals from  current
profit to increased market share. In-
herent in stralegic planning is the inlen-
tional modification of the organiza-
tional structure and  processes.  This
function is carried oul at the highest
organizalional levels, principally at the
corporale headquarters in business and
similarly al the Department of Delense
or service level in the militury. Of
course, this aclivity is not the sole
occupation ol top management; they
tend Lo spend most of their time work-
ing with others lo assure excculion of
the strategic plan. These aclivities in-
clude oblaining and using resources con-
sistently  with maximum advancement
toward organizational  poals, and
occasionally they are even involved in

3us:suring that specilic tasks are carried
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out elfectively and clficiently, While all
echelons of management or eommand
arc involved with these supervisory
tasks, strategic planning is unique to top
management.

While problems addressed in strategie
planning may vary widely, from a de-
cision to rcallocate significant national
resonrees to aequire a weapons system
to a plan for corporate merger, the
procednres involved have a basic fune-
tional consistency, Most significantly
the problems would fall into the instruc-
turc or nonprogramed type, that is,
problems that cannot be solved by
previously established  detailed rnles,
Problems arc basically a difference
between an cxisting situation and some
desired  situation, and they include
opportunities, in the scnse of realizing a
better situation. Generally, problems are
recognized through trends in historical
information, making projections into
the futurc, and comparisons with others
in the form of external criticism or
internal recognition of the superior
methods of other organizations. Less
frequently, a problem may be recog-
nized and identificd by application of
an abstraction or similarity to a physical
or cngincering process.® Since strategic
planning operates in an area where no
prescribed rules exist to identify a prob-
lemn situation, problems arc uncovered
only when someone asks the right ques
tions o surfoee the information whieh
can be asscmbled to identify the prob-
lem, Usually it is desired to eonduet
turther inquiry into the problem area.
The source ol information for this
additional study can be specificd only
by the naturc of the problem; by
definition it cannot be antieipated or
obtained entircly through a prearranged
organizational reporting system. The
resolution of the problem, the major
stralegic decisions which sct corporate
goals and ohjeetives, will always be
dominated by managerial judgment, not
through the seleclion of a predeter-

mined rale or policz' or some other
programable deeision.

In addition to its unstructured con-
tent, strategic planning ig an aperiodic
activity. Problems are dcalt with as they
arc recognized, and opportunitics arc
cxploited as they are scen. In fact, top
management  often procraslinates and
avotds the strategic planning process,
since lime spent in that activity is not
available for more immediate problems.
Further, there i8 a human tendeney to
prefer  routine problems for which
known procedures exist to oblain soln-
tions. This is “...called facctiously
Gresham’s Law of Planming. It states
that programed activity tends to drive
onl nonprogramed activity,...” A
noted writer on management attributes
to this the lendency to avoid strategic
planning.”

The steps involved in strategic plan-
ning are those found in any decision-
making proeedure, civilian or military:

1. Identification of the problem or
opportunity.

2. Analysis of the situation.

3. Definition of the eourses of ac-
tion.

4. Evaluation of altcrnatives.

5, Sclection of the course of ac-
tion® °
Clearly, the recognition that a problem
or opportunity in the strategic planning
arca cxists will oecur al irregular inler-
vals, Either the top manager or the
supporting staff or middle management
will recognize the problem and initiate
action. These laller two will perform
the second step to more preeisely define
the problem. Also, they will usually
state the various available alternatives,
Normally, middle managers will provide
the data and detailed programs to imple-
ment the alternatives, and the stafl of
the top management distills a summary
for presentation Lo the decisionmakers,
Cireumstances, however, may  arise
where top management will participate
in or perform these steps. The cvalua-

Published by U.S. Naval War College Digital Commons, 1970
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tion of the alternalives Lo delermine
advanlages, disadvanlages, and effcels
may be performed cither by lop
management or supporling clements,
bul the basic principle that the stralegie
decision rests wilth command, or vquivd-
lently the aulonowous manager, is uni-
versally true.'® The president of a
major corporation clearly dislinguished
Lhe roles of staff and top management
in obscrving that skilled stall analylic
gupporl in the stralegie planning area is
needed Lo help Lthe president ask Lhe
right queslions aboul plans and to Lest
the reasonableness of assumplions,' !

[L has been shown that stralegic
planning is Lhe process of selting organi-
zational goals and policies. IL produces
decisions  regarding  hasic  slructlural
issues in both business and Lhe military.
These decisions are made as prohlems
are recognized and involve data Lhat
cannol lie predetermined. A fundamen-
tal aspeel of the process is the esacnlial
and dominant role of the judgment of
top managemenl, hut the process in-
cludes Lhe supporting stall in the prepa-
ration of information Lo guide the
markager.

Quanlitative Aspeets, With Lhe con-
cepls of the stralegic planning process
developed, it is now appropriale Lo
consider the applicabilily of quantila-
tive methods Lo thal proeess. Further,
by reconciling the theorelical possibili-
Lics with aclualities, hoth eredibilily (or
the theory and a means lo improve
currenl praclice can he seen. A praclical
indiealion ol Lhe allitude of business
managers loward quantitative methods
is indicaled in lhe following slalement
which has been altribuled Lo the presi-
dent of a large corporation, “Business
has gone through & slage in which il was
popular lo consider il | management ] as
a scicnce. Now il is inereasingly re-
garded as an arl, For there are no
absolule answers, and il Llhere are no
answers how can il he a '-,Licnu'"””

omnions.usnwc.edu/nwc-rev: W vol23
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a slow bul increaging use of quantilalive
methods Lo support the excreise of
judgment by top management, including
the application of these methods in
syslcma anal?/sm to aupporl slrategic
planning.'* ' A minimum or con-
tributory applicalion ol quanlilative
methods is suggested by the atlitude
advocaled by a former Assistanl Scere-
lary of Defense that in quanlitative
matlers “,.. the grealest elarity of
thought is aelucvcd by using numbcrs
instead of avoiding them, .. .. ™®

In the decisionmaking process as
described above, quantilative data can
be treated along with qualitative aspects
of a situalion in most of the steps. For
example, a qualilative statement of a
prohlem can be obtained from an exeecu-
live recognising a pattern or trend in the
numerical data contained in corporate
reporls, I'urther, through the concept of
a problem Dbeing a deviation of an
existing slale of alfairs [rom a desired
state of allairs, in the “analysis of the
situation” Lhe best way to express terms
such as “more” or “belter” is often to
numerically slate how much “more™ or
“better.” Similarly, in the evaluation of
alternatives, application of the quantila-
live techniques of syslems analysis can
show comparisons ol cost, time, and
performance [actors. These can Lhen be
presenled Lo managemenl along wilh
nonguantitative faclors, nol as a substi-
tute [or judgment, but as an improved
baze of information from which Lo
excreise judgmenl.

While il ia simple Lo show a role for
quantilalive methods in slralegic plan-
ning, cxplanations are neccssary lo ac-
counl [or Lhe slow pace of aceeplance in
both business and the military. 1n Lhe
business world, some Lop managers have
only nodesl mathematical abililics and
training in disciplines where qualilative
techniques predomiuate. Hence, Lhey
arc nol conversanl on a quantilative
basis.'® Vurther, practicing managers
lend lo approach the recognilion of

httpslz\}fﬁ‘fgﬂll'glc"s alher au(!u rilies %)c( )f/lssg/?rnhlems and their solution through
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very simple analogs which cmploy only
the most rudimentary applicalion of
quantilative teehmques.!”  Consc-
quently, their natural analylic deeision-
making process is qualitative. The natu-
ral supporting rolc of stalf personnel in
slratcgic planning, obtaining data and
developing it into useful information [or
the lop manager, is consistent with the
applicalion of quantitative methods.
Further, the lendency of people with
quantitative backgrounds, and cspecially
thosc with rceent Llraining in manage-
ment scienee, to fill these stalf positions
rcinforces the Irend. A management
consultant has cstimated that there arc
only about 19,000 personnel Loday who
arc qualificd to practice management
science, and of those only 20 pereent
arce in mdustry The remainder are in-
volved in academic or basic rescarch
work. Thus, the slow progress in appli-
calion of quantitative methods is not
surprising, and, lurther, the lypical con-
ceplion of the theorelically oriented,
incxperienced staff man is likely to
persist as more and larger staffs arc
crcated to provide Lhe quantltatlvc sup-
port for top management.'® If, how-
cver, both top management and the
supporting staff rccognize Lthe natural
tendencics that impede the application
of quantilative methods, the introdue-
tion and usc of these techniques can be
lacililated,

Managers  have leaditionally  cm-
ployed criteria for decisionmaking that
consider nominally a maximum of
about 10 laclors; some of these are used
to creale a concept ol the desired stale
of affairs, while others are uscd to form
an impression of the truc slate of
alfairs. The actual decisiou is then made
on the basis of rules of thumb, previous
cxperience, aud managerial judgmeut by
an individual who has proven himsell in
these techniques by undergoing manage-
ment scleclion | processes and perhaps
some memg In Lhis process very
little prm‘mon in communicating with

stafl is neceded et suitable
Pub%hhed bleS Navgf}Wz;r Colfege bl ¢

supporling information; in fact, the
information is readily obtained through
verbal conversation on the telephone.
Further, since the decisionmaker him-
sclf can casily analyze and compare
alternatives, Lhere is little need to for-
mally identily his decisionmaking cri-
leria or constraints. For cxample, his
atlitude toward risk need not be specili-
cally given Lo the person [raming and
performing preliminary analysis of the
allernatives, since il is not required lo
insurc the adequacy of informalion
presented Lo him. Thns, the traditional
managerial decision is made on Lhe basis
of 10 factors of verbal, qualitative dala.

In contrast, the quantitatively ori-
ented stall man may [ind il nselul to
abstract cither an actual situation or a
proposed scheme of operation lo a
mathematical model which is capable of
dealing with casily 30 to opllmlsllcally
3,000 quantitalive factors.®® Thesc are
manipnlatcd by a computer using a
program which will probably include
decision rules which compare or opli-
mize numerically mcasured [aclors.
With thesc buill-in decisions the analyst
can cither implement  managemenl’s
guidance or drive the problem in some
other dircction. The quantitalive tech-
niques may furnish the analyst with
varying amounls ol numerical resulls, In
praclice the amount may go from reams
of numerical data, which hopelully will
show some pattern, to as little as a
single number—say profil—which is in-
tended to show the result of sclecting
the “optimum™ course of aclion. Precisc
specilications regarding input data are
required just as precise directions [or
manipulatiug the data are required, il
meaninglul results are to be obtained
with quantilative methods. Conceptu-
ally, this method of analysis differs
radically [rom the 10 qualitative factors
nscd by the manager.

In the stafl-manager interplay in the
slrategic planning proccss, an inhcrent
potential [or commuuicalions brcak-
down cxists, The most immediate arca

igital Commons, 1970
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where breukdown can oceur is in vo-
cubulary. The quantitative people have a
tendeney Lo speak the jargon of the
discipline of their original lraining—
engineering, mathematics, or econo-
metrics—while the managers have a len-
deney o avoid learning even the rudi-
mentary vocabulary associated with the
quantitative methods ol business,
stalistics, operalions research, and
systems analysis. Next, the dilferences
arise  in solving specific  problems,
Munagers may ignore or rejecl various
quantilalive methods and informalion,
or they may guestion the validity ol
teehnigues or results. These objections
usually involve an overestimale of the
uniqueness or stringency ol local condi-
tions by the manager.?! Other accom-
panying symptoms way be a delensive
attitude, vague questions, or hesiluncy
lo identify decisionmaking eriteria. The
defensive attitude usually arises when
the manager fecls the analyst is in-
fringing on his decisionmaking ne-
tions; but the latter two aspeets often
indicate a lack of depth in the manager’s
understanding of the problent. Any of
these  defects usually  foredoom  Lhe
qualitative analysis. On the other hand,
the analyst 1ends Lo misapply statistical
procedures to the scanly data usually
encounlered, rather than accord a role
to qualitative aspects of proflessional
opinion or accepl unknowns as arcas of
risk, This Ltendency leads Lo cither
separaling the problem into too many
picces or including a wealth of Lrivia,
Disaggregaling the problem into too fine
a structure can prevenl recognition of
the large coneeplual problems, Reten-
Lion of trivial lactors leaves the manager
conlironted nol with results, but with a
multicause  and  multielfect  situation
from which he must try to deduce the
solution. [n either case the usual resull
is Lhat the analyst overwhelms  the
manager with the sheer bulk of quanti-
talive dala, rather than trying Lo deter-
mine which laclors are really important
and using these o gel useful answers,

STRATEGIC DECISIONS 2]

Thus, a fundamental problem is that to
employ  quantilalive  methods  cffce-
tively, munagers must acquire a knowl-
cdge of the capabilitics and limitations
ol quantitative methods. This is prob-
ably the most oncrous task to conlront
management yel, but it dock not require
the manager Lo become a mathema-
tician. [t has been shown that a person
with very little quuntitative training and
modest mathematical ability can in 50
hours ol instruction aequire sulficient
understanding of quantitative methods
o supervise and use the analyst’s work.
With training, the manager ean insurc
that the analyst has used the proper
method, verily that the information
being obtained is applicable to the
problem under consideration, and per-
ceive the uncerlainly associaled with
the results of the guantitative analy-
sis.2? Equally fundamental is the ten-
dency of the analyst Lo have a lixalion
on the quantitative technique 1o the
exclusion ol the real problem, This

situation resulls i what a noted
management scieniist has called
. . . mathemalician’s apha-

sia, , . [where the analyst] ab-
stracts the original problem until
the mathematical inteactabilities
have been removed (and all sem-
blance to reality losl), solves the
new simplified problem, and then
pretends that this was the prob-
lern he wanted Lo solve all along,
[Te expeets the manager to be so
dazeled by the beauty of the
mathematical results thal he will
nol remerber that his practical
upcrulin%aproblcm has nol been

handled.

To be effective, analysts should remem-
her Lhree operating rules. First, in major
decisions managerial judgment will al-
ways play the dominant role. Sceond,
the unstructured nalure of slralegy
resists quanltifieation and is character-
ized Dby imprecise data. And, third,

https://digital-commons.usnwc.edu/nwc-review/vol23/iss9/3
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information that does not contribute to
a decision is valucless, regardless how
clegantly derived.

A practicing management scientist
reports that the quantitative revolution
i5 underway in some leading com-
punies.24 Similarly, quanlilalive appli-
cations have come into use in the
military.?® Thus, whether or not the
preceding discussion is accepted, quanti-
tative methods arc being applicd to
stralegic planning, To conliuue lo per-
form effectively, the manager must
learn the capabilitics and limitations of
analylic techniques togother with
cnough of the voeabulary of business
slatistics to assess the information fur-
nished him and to [rame queslions
quantitatively. If this accommodation
with the quantitative people can be
reached, the chanees of ohtaining mean-
ingful responses from them are greatly
cnhanced. Similarly, the stall analyst
must accommodate by focusing on rcal
prohlems, bringing gnalitative deserip-
tions into quantitative analyscs, per-
forming these with duc regard for assess-
ing the uncerlainty of the information
produced, and communicaling both
meaninglul and pertinent information
to the deeisionmaker.

Information Considerations. If quan-
titative information is to be used in the
strategic planning process, it musl be
presented to the decisionmaker in eon-
formance with the sltandards alrcady
heing applied to other, qualitalive infor-
malion. These standards refleel especi-
ally a desire for concise presenlations so
that the manager may relurn promptly
Lo present pressing problems and restrie-
lion of the presentation lo the major
issues so that the decisionmaker can
maintain & perspeclive on Lhe lotal
strategic problem under consideralion.
Thus, the information presenled should
contain only the minimum number of
quanlitative factors and qualitative cle-
ments Lo develop the subjecl logi-
cally.2® A further requirement Lo

apprisc the decisionmaker of the un-
certainty of the quantitative informa-
tion i8 imposed on the analyst, especi-
ally in the strategic planning arca, since
the relevant source data is characterized
hy impreeision, Normally it would be
cxpeeted that the analyst would have
available to him voluminous data rang-
ing from the partially pertinent to the
trivial, but nonc applicable to all aspects
of the problem being invcstigatcd.“
Further, the accuracy) or conditions
under which the data were obtained
may nol be known. While it is the
responsibility of the staff analyst to
extract and present the information in
an appropriate form, the manager has an
cqual responsibility for what he re-
ccives. By clarity in his gnidance to the
analyst, lo include specification of
quantitative factors in quanlitative
terms, he can assure that his concept
guides Lhe analysis. In another aspect, a
willingness to let the analyst seleet the
most available data consislent with the
prohlem to be addressed will avoid
straitjucketing the analyst. The [irsl
faclor, guidance, will insure that the
analyst solves the righl problem and
accurately includes the manager’s con-
straints such as allowable risk or ac-
ceptuble  probability of failurc. The
gecond ilcm will reduce the cost to the
organizalion in oblaining the desired
information. Both the analyst and the
manager should be aware of the Tunda-
mental reason for introducing quantita-
Live informalion into the strategic plan-
ning process: the ability to provide
more precise deseriptions in quantitative
terms and therchy reduce Lhe nncer-
Lainly facing the decisionmaker.

The analyst is then faced with
presenting his dala to the decisionmaker
who, ag was devcloped before, is capable
of interrclating about 10 [lactors,
Further, u survey of commonly nsed
unils of mcasurc indicates the human
capacily [or precision or, equivalently,
capacily for information is about three
digits. An cxample of a system of

Published by U.S. Naval War College Digital Commons, 1970
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measure aimed at three-digit precision is
the metric system with ils system of

relixes for unils of micro
(1/1,000,000), milli (1/1,000), kilo
(1,000), and mega (1,000,000), While
Lthree-digit preeision is common, con-
sideration of the usual presentation of
statistical [aclors as pereentages indi-
cates a strong lendency for people to
consider aboul lwo digits worth of
information concerning a quantitative
factor, Certainly this slalement is con-
sistent with the previous stateinent that
strategic planning is characlerized by
impreeise information. The recognition
of the limited amount ol information
whieh can be presented lo influenee a
decision in strategic planning in turn
wnplics Lthat maximnm value, or reduc-
tion of the manager’s uncertainly, must
be derived from cach faclor and digil
presenled. Three Lools can assisl in Lhis
task. Application ol procedures which
have Lheir origins in communicalion
theory emn lead 1o nwre cflcetive
presentalion of each quantitative faclor.
Statistics can aggregale many clements
of dala inlo a few usclul ilems of
information. And models can identily
importanl operating laclors.

In presenting a quantitative deserip-
tion of an item, the following apply:

& Unless the range ol the quanlita-
live lactor is well known, il should he
deseribed. On graphs the range shown
implies the range ol a factor: for ex-
ample, it is misleading Lo show rom 0
lo 100 pereent, if the faclor is known Lo
always lic belween 70 and 80 pereent.
Proper practice delines the region of
uncerlainty which is to be reduced by
the quantitalive information,

® The limil o which numerical in-
lormation can reduce uneerlainly is Lhe
precision or aceuracy of this informa-
tion, lach digit in o number or picce of
quantilative information does nol con-
lribute cqually Lo the reduction of
uncertainly; the order of magnitude of
the quanlily polentially contributes the
mast information, Lthen the first digit
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has the next greatest value. For ex-
ample, the item of information “8$320
million” has the most valuable informa-
lion in the order of magnitude, hun-
dreds of millions of dollars, the next
that represented by the “3” which
stands for $300 million, or more pre-
ciscly 300-39Y million.

® Presentation of numerical informa-
tion with precision beyond aceuracy is
senseless, i nol misleading. For ex-
ample, the knowledge that the priec ol a
commodily was 2.4932 cents per pound
last month is overly precise in address-
ing today’s problem, il a variation of 10
pereent could have vecurred in a month.
In this case the belter stalement that
the price is 2.5% 0.2 cents is sufficient
and implics a mueh truer sense of the
nncertainty associaled with the quanti-
lative information.

® }igits which do not contribute to
the reduelion of unecrlainty are irrele-
vanl, In addition to the example im-
medialely above, in preparing a graph of
stock markel averages for a decision-
maker who knows Lhis laclor lics be-
tween 700 and 800, the 7 in a reported
743 average couveys no informalion,
Thus, the bar graph should he limited to
arange of 700 Lo 800,

Often an ilem of quantitative infor-
mation will he fully deseribed by a
colleetion of data. Ilere the difference
helween dala which eontributes only in
an indireet sense Lo decisions and infor-
mation which is Lthe product of analysis
and is inlended Lo contribute directly Lo
decisions musl be  emphasized. Typi-
cally, statistical processes are used Lo gel
information (rom the collection of data.
For example, a listing of miss distances
colleeted from Lthe Lest of a stralegic
missile fully describes thal aspect of the
Lest. The average miss dislunce conveys
virlually the same information  with
only a single data point. Further uselul
imformaltion is Lhe degree of uncerlainly
associaled with the average or a measure
of Lthe distribution of the miss distances,
ez stundard deviation, Thus, two itemns
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ol quantitative informalion, the average
and the standard devialion, wonld he as
valuable to the decisionmaker as 10 or
100 isolaled data points.

In presentling more than one clement
ol quantitative information when de-
seribing an item, the greatest efficieney,
or equivalently the maximum reduction
of uncerlainly for the least total num-
ber of digils, ean be achieved by avoid-
ing any interrelation hetween the dif-
[erent gnantitative ilems, In the ex-
ample immediately ahove, the average
and the standard devialion are indepen-
denl; on the other hand, average, high-
esl mcasurement, and lowesl measnre-
menl eonvey virlually the same informa-
lion hut require far more digits. For-
ther, adherence to Lhis principle will
allow the deeisionmaker to avoid un-
necessarily complex interrelations and
ideally address one factor at a time. In
consonanee  wilh this technique, the
analysl shonld insure that cach [actor
represents some quantily well known Lo
the decisionmaker and preferably with
an uncomplieated relationship to other
factors under consideralion.?® Tor
example, in a real study it was fonnd Lo
be [ar more direet Lo deseribe a curnuula-
Live prohability of lailure which slarled
at zero and continuously increased as
Lime went on rather than a probability
ol success which starled at 1.00, de-
creased sharply al first, and later al a
decreasing rale as lime wenl on. The
technique bere is the same as viewing a
geometrieal fignre from a perspeclive
that permits it to e descrihed and
measured as simply as possible. Further,
il the manager cver cnconnters the
anatyst that cannol, given time, fully
and simply explain how he derived an
item of quantitalive data [rom snffi-
cienlly reliable sources, he is prohahly
Urying lo hide his own uncertainty
behind mathematical jargon or re-
condite abstractions.

Returning to independence ol quan-
titative faclors and elficieney, il shonld

lowest data points are presented, instead
ol the more cfficient mean and standard
deviation, the interdependence of the
three [actors provides a degree ol in-
surance Lhal all three are accurate, For
example, the average must lic at a value
between the highest aud lowest mea-
surcments.  Alternatively, an extreme
departnre of the highest or lowesl re-
ported valne from the average should
alert to the possibility of an error
driving the average, perhaps cven an
crror in the original dala collection.
Thus, where accuracy is paramount or
where the analysl oxpects queslions
conecerning the acenracy of his dala, he
may decide Lo sacrifiee clliciency by
introducing redundancy.

The analyst must recognize that false
and theorctically unwarranted impres-
sions of preeision are conveyed by a
single numerical representalion ol an
uncerlain quantily. In facl, an authority
has identificd the problem of differing
impressions ol uncertainly as one of the
chicf sources of diflerences in judgment
between  decisionmakers  when  using
quantitative data.2? These uncertaintics
frequently arise when data is projected
oulside the range over which it was
colleeted. For example, markel Lrends
can be projected into Lhe luture, or
pilot projecls can be projecled to larger
scales. In these eircumstances it mnst be
rceognized Lhat the further one projects
away [rom the available data, the great-
cr Lhe uncerlainty. Lquivalently, the
smaller the sample in statistics, Lhe
greater the probabilily of drawing an
erroncous conclusion, or in dynamie
modcls (thosc which show changes in
performance with lime), the further one
predicls into the [uture, the less the
influence of the present stale of af-
fairs.®

Finally, in sclecling the items of
information to present lo the decision-
maker, the analyst can often nsc a
well-constructed  mathematical model.
With this model he can delermine which
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have the greatest effect on the oulcome
or resulls of the problem under study
and which ol the many resultant efleets
are significant. Thus, the quantitative
[actors presented lor making decisions
al the highest level will reflect only a
highly simplified and abridged version
of perhaps a very complex model. This
ageregalion is desirable and  essential,
but a hazard.®! The hazard is that
aggregation, while increasing the value
ol the lew items of information derived,
eliminates a large amount ol low-value
inlormation which can be regained only
by returning to the original data, The
assistance of a model in determining
which lactors are critical is implicit in
the statement, “The process ol building
a model is more instruetive than putling
it throngh the computler aflter il is
done™? by the management science
dircetor of one ol Lthe largest industrial
coneerns. Thus ineluded among the Lac-
tics ol quantilative analysis s an ap-
preach for use in limiling the informa-
tion presented Lo Lhe decisionmaker Lo
sullicienlly [ew lactors Lo make il also
uselul.

Uselul guantitative informatlion can
be included among those limited nune
ber of faclors which influcnce decisions
in stralegic planning. The laclor pre-
senled must, however, have maximum
value through reduction of the decision-
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maker’s uneertainly, the remaining un-
cerlainly must be understood, and the
informalion must be presented with a
minimum amount of mathematieal ver-
biage.

Application of Computers. After the
application ol computers (o clerieal
lasks was demonstrated in the 19507,
the prophets of management scienee
projected from this initial suceess to
higher roles in business. In fact, some
enthusiasts  [e[l managers wondering
about their own employment slatus.
For example, in 1900 a noled manage-
ment seientist projecled the role of the
compuler in stralegic planning as shown
in Figure 1.

As anyone with a eredit card, Llele-
phone, or cheeking account will attest,
compulers are in Lthe business world Lo
stity, Their use has grown in Lhis area
much as Lthe prophets predicted. Bt
here Lhe accounling procedures are in-
herently numerieal, and Lhe praclices,
manual or compulterized, consist only of
lollowing very simple roles. Thus there
is a high degree ol compatbility be-
tween the compnler and the Lask.

At the other end of the spectrum, it
has heen shown Lhat strategic planning
is unstructured or doos not follow any
preconceived decisionmaking eules, dala
requirements cannot be anticipated, and

DECISION MAKING TECHNIQUES

TYPES OF DECISIONS TRADITIONAL MODERN
Programed:
Routine, repetitive, 1. Habit 1. Operations research
Specific process for handling them 2, Standard operating 2. Computer data
procedures processing
3. Organizational
structure
Nonprogramed: Heuristic
One shot policy decisions 1. Judgment 1. Train decisionmakers
No prearranged process for solution 2. Rules of thumb 2. Heuristic computer
3. Executive selection programs

Source: Simon, p. B,

Fig. 1—Techniques of Dacision Making
https://digital-commons.usnwc.edu/nwc-review/vol23/iss9/3
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quantitative considerations must influ-
encc the dcecision. This situation is
exactly the antithesis of the casily auto-
mated clerical task., To overcome this
deficieney, an essential to substantiating
a role for computers as participants in
strategic planning, hcuristic programing
techniques were projected. These heuris-
tic programs were to make the com-
puter capable of teaching itsclf and
included pattern recognition and sell-
oplimization. A great flurry of rescarch,
mostly inconelusive, was conducted
from about 1955 to 1965. However,
automated management i still not lech-
nologically [casible. Today, compulers
ean rccognize only the patterns of cs-
peeially designed characters;®? they can
recognize the patterns involved in hand-
writing or the sound waves and vocabu-
lary of human specch only to a very
limited cxtent. Further, an imminent
hreaklhrough is not eurrently fore-
scen.? Thns, for the immediate future,
one i8 inclined Lo dismiss both the old
prediction of automation of the stra-
tegic planning process along with few
prophets still persisting.?

If compnters arc unable Lo do stra-
legic planning, can they provide sup-
port? And, il so, what lypc of support?
In this area there is a wide divergenee of
expert opinion ranging from the con-
cept of the all-encompassing corporate
data bank by which any top manager
can obtain any item of data, summary,
or projection on his private conaole?®
to the belief that computers are in-
applicahle to prohlems at this level.

Apparently the gigantic corporate
data bank or total management informa-
tion system will fail to appear in the
loresccahle future for much the same
reason as computerization of strategic
planning. As one noted authority has
written, “Onc cannot do [management
information] systems planning... to
support the strategie planning level un-
less one can deserihe how to encapsulate
a universe of informalion in the kind of
data hank we know how lo construct

today.”®” This statement is a logical
consequence of the inability to predict
in advance what data will be required
for a strategic planning situation or, in
fact, what the situation will be. Further,
dala compilation against the off chance
that it will someday he uselul is not
worth the cost.

Another aspeet that limits the ap-
plication of computers here is top
management’s avoidance of dircel com-
munication with the computer. This
gituation is attributable to the procedu-
ral difficulty of communicating with the
computer, a desire lo avoid getling
bogged down in the minutia and losing
perspective of the problem, and social
pressures which cquale the use of a
compnter to loss of inlnition,

Many of the methods of statistieal
analysis, dynamic modeling, and optimi-
zation which were previously mentioned
as mcans of preparing gnanlitative infor-
malion {rom raw data can he accom-
plished casily on a computer. Again a
role for the supporting statf is scen. This
role of serving as an intermediary with
the compuler is entirely consistent with
the stalf role previonsly developed, that
of preparing quantitative information
from raw data. Various writers from the
husiness world have illnstrated the suc-
ccsses and failures that have occurred.
For example, the comment by a vice
president of a dala processing firm,
“technicians didn’t speak management’s
language—only machine language.”®®
Another was aired by an excculive,
“Probably the greatest single problem
with systems development is the inter-
tace, the difficulty in finding proles-
sional computer men who ean come
inlo an organizalion like this and under-
stand the business problems.”?*

Since it cannot be specificd what
dala should be colleeted and processed,
are there criteria for guiding reactions to
situalions as they arise? Further applica-
tion of the previously slaled erileria
that infornation is valuable only to the
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extent that it reduces uncertainty in the
decisionmaking process is valid. Existing
computer data bases can contribute
timely access to information in great
depth and detail. These data can be
processed as they are extracted to en-
hance format, summarization, and use-
fulness, but it may be necessary to
compromise some of the details be-
tween what is available and exactly
what is wanted. The cost of extraction
and processing versus value of informa-
tion should guide this compromise. In
the area of timeliness, it should be
recognized that top management often
does not require the latest information
but that they want reasonably current
information quickly. Further, as
management learns more of the capabili-
ties of compulters, they will require the
examination of more alternatives, be-
cause these can be evaluated promptly
and with little additional effort.

As a final caveat, the approach to
expansion of the computer into the
strategic planning arca is crucial to
success. A consultant has observed that,
“Just going to full budget usually gen-
erates mountains of cheap, useless in-
formation.”™® It is management’s role
to insist on the quality and usefulness of
data. Traditionally, plans to increase the
scope of machine processing business
have been justified on the basis of a
comparison of machine to manual costs,
In strategic planning a more appropriate
basis is the relationship ol the cost of
obtaining and processing the informa-
tion to its value, since there may be no
manual analog.

Summary and the Future. The appli-
cation of quanlitative information as a
contributing factor to the highest levels
of decisionmaking has been examined.
While the inherent applicability and
compatibility with the strategic plan-
ning process were indicated upon ex-
amination of theory, reconciliation with
the realities of lagging acceptance
showed misapplication by analysts and a
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tack of understanding by managers. This
examination pointed out qualitabive
descriptions could be included along
with quantitative factors to form a basis
for the exercise of managerial judgment.
But only a limited number of factors,
each with limited precision, can be
accommodated by the human decision-
maker, and the staff analyst must recog-
nize this limitation when prepanng in-
formation. By effectively presenting
easily comprehended, independent
quantitative factors, each with an ac-
companying indication of associated
uncertainty, and by using statistical
methods and dynamic models to sclect
the most pertinent factors. the analyst
can communicate the most important
aspects of a problem for decision. If the
commander or manager can learn a little
of the language of quantitative methods,
he can better guide his staff and inter-
pret their presentations. The use of
computers, either as a source of data
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from an existing informalion bank or as
a means of processing dala and evalua-
ling alternatives hy statistical analysis or
models, is one of the beller methods of
oblaining information for stralegic plan-
ning. Presently, Lop management docs
nol deal directly with compulers, but
dircct inleraction wilth compulers is
entircly consistenl with the role of the
supporling staff.

In the lulure, as management he-
comes more conversanl with quantila-
live techniques and compuler capabili-
tics and as the compuler becomes easicr
for the commander or manager Lo deal
with, cxperls feel we may see more
dircct communicalion. This develop-
ment of the computer is expected Lo
proceed Lo dircel evalualion of allerna-
tives by the manager in about 5 years.* '
For the present and immediale fulure,
the appropriale level ol influence of
gquantilalive methods is limited Lo the
slatement made in 1963 by the then
Deputy Assistant Secrelary ol Defense
Alain C. Enthoven,

This is nol 1o say that all matlers

cun be reduced Lo numbers, or

even that most can be, or that the
mosl importanl aspects can be. 11
is mercly lo say lhal the mosi
appropriate miethod for dealing
with some aspects of problems ot
choice of weapons systems and
stralegics requires numbers, Non-
quantitative judgment is simply
nol enough, What is at issuc here
really is nol numbers or com-
pulers versus words or judgment.
The real suce is one of elarily of
understending and expression.*?

Currenlly in industry il has been said
that “The quantitative revolulion is
alrcady underway in some leading com-
punics.”™? While equivalently in the

military, the incumbent Secrclary of

Defense  stated, “Today il |syslems
analysis] still plays an important role in
the current defense spending debate.”™
Thus, it is expecled that quantilative
methods and supporting computer Lech-
niques will sce expanded use within
their present role of supporling the
excreise ol the highest levels of mana-
gerial judgment,
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