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ABSTRACT

Most extant approaches to risk assessment stress

methodological and procedural solutions to the probier v &g
because method and procedure are viewed as bulwarks 0 00 e
fallibilities and iimitations of huaman _adgment. 70 L oo
examines the other side of that coin, the use ¢if vty o ol
intuition as bulwiarks agiinst (i tallibilities and o o 0 -
of formal methodclogy. Those Iimitations are descrithen !
capabilities which judgment und intuition provide v Lt e

for them discussed. The paper calls for a greater -v:i:ite.is of
judgment and methodology, in which they aid and supp o1t «ich

other instead of competing.
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RISK ASSESSMENT AS A SUBJECTIVE PROCESS*

INTRODUCTION

In one form or another, risk assessment problems occur in
all phases of defense planning and public policy analysis more
generally. There are numerous extant approaches to the
assessment of risk, including fault and event tree gnalysis,
actuarial techniques of various kinds, and a variety of methods
based to differing degrees on ideas derived from statistical
decision theory. (Each, of course, is applicable to only certain
types of problems.) All these approaches are what I will call
"method oriented" in the sense that they stress formal

methodology or technique. They treat risk, however they define

it as something inherent in the problem being analyzed, and

propose formal methods and procedures to get at and measure that

risk. The idea that human judgment is seriously flawed and that

Rt b

methodology and technique should serve as bulwarks against its
fallibilities and limitations seems to provide a major rationale
for this general orientation.

Considerable evidence can be marshalled to support this

, rationale. The psychological literature abounds with experiments
illustrating the fallibilities of human judgment, and it's easy
to find well-documented examples of serious errors in judgment by

high public officials. No wonder, then, that in matters of

. "o "
conseqiience we have come to distrust '~ judgment alone and to seek
less hazardous ways of understanding the world.
TThin iw o eddited version of o taie tresented at the 44th Military

Derations sesearchoSvmpoas a0 KRS 0t Lo tenbery AFB, Dec. 3, 1979,
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But formal method and technique have limits of their own --
and very serious Pimits -- which are often neglected by their
most ardent advoc tes. My tocus here will be on that side of the
coin, and ou the use of intuiticon and aboective judgment s
bulwirks aezainst the fallibilities and Timitations of formal
methoedology.

Some interpret o any oritique of grantitative methodelogy as
an all-out attack -- 4 plea to throw anclvsis away and 1o go back
to astroelogy and the reading of entrails. That would throw the
baby out with the bath water, and that's not what I'm advecating
at all. Wwe went too far once before, in the other direction,
when the "McNamars Revolution” made methodology king and
"judgment” a dirty word. We're still recovering from those
excesses, and it would be a4 mistake to swing too tar the other
way. Wwhat we need instead is a real synthesis of methodelogy and
judgment in which they aid and support each other instead of
competing.

Good analysts do this, of course, and always have. Good
analysis depends on just such a synthesis. But it's done now in
spite of our paradigms for analysis and our conventions for
thinking and talking about it, rather than because of those
conventions and paradigms. Those get in the way too often, and
discourage rather than encourage good analysis. 1 believe we
need to reshape those conventions and paradigms to encourage the
synthesis and make {t a more common and consistent part of onr
planning processes.  To do this, we need better understanding

than we now have ot the Timits of our methodologies and ot the




separate role and value of judgment and intuition. We can't get
this if we always play one off against the other and interpret
criticism of formal analysis as an attack to be defended against
at all costs.

This paper will explore the nature of risk assessment at a
general conceptual level. [ want to look particularly at the
subjective aspects of the problem and at the limitations of
methodological and procedural solutions. 1 will then outline
complementary characteristics of judgment and intuition and
suggest directions in which the synthesis we should strive to
reach might be found.

1 will use the term "risk assessment” to broadly encompass
problems of trving to anderstand and foresee potentially
dangerous consequences of future situations or potential courses
of action. With this brecad definition, risk assessment is an
important cemponent of most ot problems of jolicy or program
cholce. Accordingly. nost of what T osav will apply to analysis
in general, as well as Lo the particular narrow sub-domains cften
labeled as risk ana:vsis per se.

If yvou've given mich thought at all to these issues, much of
what 1 say should seem obvious, In a sense it 1s, but somechow we
don't pay enough attention to it. 1'm going to try to take a lot
of individually familiar pieces, put them together in an overall
pattern vou may not have fitted them 1nto hefore, and explore
some of the implications of that pattern. bven if T don't show
voir o anvibiang new, 0o hope U give yvou o a bhetter nnderstanding of

some b the things voro oready know but omav not often think very

[ RTINS SR PR G




THE METHOD ORIENTED APPROACH TO KNOWING

I first want to develop a general chdaracterization of what 1
earlier called method oriented approaches to risk assessment. At
some level this chdaracterization in tact applies to all formal
approaches to knowing, including sciecuce. ['w not saving that
method oriented approaches never work -- their successes in the
physical sciences and engincering are clear testimony thdt they
often do. But they don't always work, and it's important to be
able to distinguish between when they do and when they don't.

All method oriented approaches work on and within the
context of a well-defined model, in the manner illustrated in
Figure 1. The model is treated as the problem, and the problem
is identified with the model. Results derived from the model are
interpreted as conclusions about the problem itself (perhaps to
within some fixed numerical error), assuming, in effect, that the
problem structure matches or comes very close to that of the
model. "Risk" is seen as an objective attribute of the problem to

be uncovered, measured, and quantified through its counterpart in

e i
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the model.

Mode! - —— Results

Figure 1
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In this paradigm, the risk assessor plays a conceptually
passive role. He uncovers and brings out what is already
inherent in the problem, but he is not thought of as playing an
active role in bringing structure to the problem %nd perceiving
and defining the nature of the risk within that structure. His
conceptual role is very much like the one we attach to the
scientist -- the independent objective observer who stands
separate and apart from the process which he studies and
investigates.

This paradigm -- the model identified with the problem, the
analyst and objective independent observer -- often works very
well. i1t is particalarly useful in problems involving well-
defined and we!ll-understood systems and processes, such as the
kind of actuarial risk assessment problems faced by insurance

companies, or reliability analyses of engineering svstems based

on well-understood physical principles. 1t works. in other
words, in areas in which the models used have been subject to
stringent acceptance criteria and strong peer review. It is
these conditions, in fact, which give the paradigm its very
considerable utility in science generally.

This paradigm works less well, however, in ill-defined and
poorly understood problems, in one of a kind systems, or in new
environments for which generally accepted and thoroughly
validated models do not exist. But this i{s exactly the kind of

problem which occurs trequently in defense and other forms of

public policy wnaiveis == 10 sosessing the risks assocated with a
new SULrialepi  svston . Toc ooy Les o or the cnvironmental risks of
nucleds oraer




With these kinds of problem, the relationship between the
substantive problem and the model nsed o analvee it 0w gonerally

more complex and tenuous than the characstorisation depicte? in
Figure U osuggests. The substantive probiles ps Dikely to torter
]

Coans ads rabiy from Uk eosie ! There wilt penerailsy bhe o 0 wore

Tavers ©f coonidtion, sanpliticdtion, and redefinsticn Looween
p:i)!.in-x‘ itd eele DL flecessitating L(‘I'I‘('f,}‘i:!hiHl" iu'_\'\-x‘.\ &5
interpretat ion between analytical results and substantive
conclusions.  This situation is depiclted schematically in Figure
2. Any substantive couclusions drawn from analysis must
necessarily be mediated by these processes of formulation (meving
down the left side of Figure 2) and interpretation (moving up the
right). Yet methodology deals only with the relationship hetween
model and results (the line along the bottom) and method oriented

approaches tend to neglect the things which go on elsewhere

{Strauch 1974).
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In this sort of situation, the role of the assessor must
necessarily be ditterent from that described above. He can no
longer play the independent observer standing apart f{rom and
above a well-defined problem "out there." Rather, he is himself
a part of the process which articulates the problem, brings it
into focus, and distinguishes it from the surrounding
environment. His subjective judgment plavs a critical role which
cannot be diminished by appeals to procedure and method. Too J
iuch dependence on procedure and method, in fact, may get in the
way, acting to inhibit rather than to encourage good risk
assessment by drawing attention away from risks which fall

\
outside the scope of the methodology.

It is worth noting in passing that while these c¢riticisms
are directed primarily at the uncritical application of formal
quantitative techniques, they apply equally well to the
uncritical application of less formal methods and procedures as
well. Arv dssessment based on a rote procedural analysis of a
consaensual model is subject to the same pitfalls, whether the
underliving model is guantitative or qualitative, formal or
informai. See Strauch (1971) for an example of this in a
nonformal situation.

A PERCEPTUAL PARADIGM FOR ANALYSIS AND RISK ASSESSMENT
I now want to outline an alternative view of analysis (and

risk assessment in particular) as a form of organizational

perception, and reexamine these questions in the light of that
view. Analvsis may be seen as a process through which an

crganizition perceives and understands its environments in the
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same way that vision is a process through which individual human
beings perceive and undevstand theirs. The parallels between
vision and analysis are quite strong, and T will draw on them
repeatedly.  Some are discussed in reater detaill in (Strauch
1974), while the nature of perceptudl processes n general and
visual perception in particular s discussed o iStrauch,
tforthcoming).

A central tenet of this perceptual paradigm is that "the map
is not the tervain.” The visual image is not the object and the
medel is not the problem being modeled.  The visual mage or the
analyst's model are only simpliticd 1epreseititions of the
external reality they represent, and the perceiver or gneivst whe
makes those simplifications must use them accordingly.

In the visual case, it's clear that the image is not the
object simply trom the difference in dimensionality. An object
is a three-dimensional space-filling thing, while any visual
image of it s necessarily flat and two-dimensional. As Figure 3
illustrates, the same object may look very different from
different perspectives, each showing some aspects of the obrect
and hiding others. No single particular perspective can be said
to be "hest' in any absolute seuse.  So it s with modeis of
complex weipen systems, politicalymilitary interactions, or
social programs. Any complex real world problem will alwavs have
more dimensions and a greater richness than any single model can
capture, and different models will capture difterent aspects just
as differont perspectives show ditterent aspects of g phvsical

object. “here is unlikeiv to be anyv single "best” wodel. and

Py
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apparent!ly contradictory models may seem that way only because
they capture different dimensions of the problem. In modeliug
squishy and ill-defined problems, the nature of the

simplifications made must be kept in mind when interpreting any

results obtained.

14 VAN
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Figure 3
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be seer by omalogy with two dimensional amages ot three

dimensionl objects, the 1ssie is not simply one of perspective
nd dinen~ionally.  The particalar problem aspects inciaded in
the model . and the ways theso aspects are represented and

interrelited, depend on chorees mide by the analvst ftor by the
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When von look out at the world daround vou, 1t
see thivgs as they are, see an objective mage of

world.  Pt's not like that, really

mixture ot the tiow of Tntormtton 1orons Lo ot
OWl expectations atd poast vasaa e e o A
OWI vreat tel Gn 1t Is eNterg ] PUop e “

THE perc cplndgl o eXNpellenoe as o we e Wl T

extoernal world.,  Though this aspect o jorcent
demonstrats o cven with stmpie fionres sach o an Dagn

be readilv seen o more (hal one wav, w

-~

te it most of the time beciuse the roges we const

t B
to what's really "out there.” (At ieast theyv seem

generai consensus about what's there, whiclh is rea!
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But if we can see things in more than one way, we can also
see them the wrong way. Wwe can fail to see things that are right
in front of our eyes, or can imagine we see things that are not
really there. OUne of my ftavorite demonstrations of the first
possibility is an experiment in which playing cards were flashed
betore subjects' eyes at speeds which allowed them to be

identified but not carefully examined. A few cards were the

wrong color -~ a red six of spades, for example. Subjects just
failed to notice this anomaly. Some saw an ordinary six of

spades and others a six of hearts, depending on whether they
responded to the shape or color cue. At longer presentation

A
intervals they began to become uncomfortabie about the anomalous
cards, though without knowing why. At still longer intervals
they were able to see the card as it was and make the correct
identitication. Once they had done that, they could correctly
identity anomalous cards at the shorter intervals, because they
now had perceptual categories in which to place those cards
(Brunner and Postman, 1949).

Figure 5 shows an example of the second possibility, of
seeing something that isn't really there at all. Most people
clearly see a solid white triangle resting on top of a black-
edged triangle and three black circles, even thougl there's no
white triangle there at all objectively. Its edge is civarly
visible, though there's nc objective stimulus in the figure to
provide such an edge. This illusion seems to come from the fact
that we normally to perceive a world in which visual patterns are
cansed by physical objects, so we create "obects” (in this case

the triangles and circles) to explain the vaisui, pitterns we see
£, ! !
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Figure 5

The point of all this is that our sense of vision, which we
depend upon to understand, deal with, and even survive :n the
environment we live in is a far more complex process than we are
censcious of most of the time. The same is true of the processes
of organizational perception to which risk assessment and other
forms of planning and analysis contribute. By thinking more
carefully than we usually do about how well our vision works and
how we use it, we can perhaps see these organizational processes
more clearly as well, and better understand their limitadtions and
the pitfalls that go with them.

The above examples illustrate the fact that our use of
vision to know and react to the world around us is a twe stage
process. The first stage, of which we are barely conscicus,
invoives bringing the world into focus in a meaningful way. We
de this by sejecting appropriate cues from the sumbled and

Chactie o vistal tlow whiich cresses onr retinas, and assoel g

thene s oow b thae and o expectatnon dnd past ovasn r tonoe . G
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the images we consciously see as the world "out there.” Only once
we have done this can we engdge in more conscious processes
through which we use that information to cross the street, read
ind answer the mail, or eat lunch. The first stage operates
reliably most of the time, so it makes sense to ignore it. wWhen
it does tail, however, it can have disasterous COLSECQUeTLES | ds
in the case ot a hunter shooting another hunter he mistakes for
deer.

Risk assessment and other forms of problem solving likewise
invelve two stages, a tocusing stage and an analysis stage. In
the focusing stage, the problem is brought into focus in 4 way
that defines the issues and makes the answer being sought
meaningful. This i{s the modeling process, and corresponds to the
subconscious process which creates our visual images. OUnce this
is done, the model thus defined may be subjected to quantitative
risk assessment or other forms of analysis. Both of these stages
dre critical to the quality of any conclusions eventually
reached.  From this perspective, the weakness of method oriented
approaches is that by prescribing methods and procedures within
the context of a well-defined model, they limit attention to the
inalysis stage only and shortchange the focusing process.

Neglect of this focusing stage may not matter when a
reliable consensus exists on the nature of the model. This is
the case, for example, in the hard sciences and much of
crygineering, and in areas such as actudrial risk assessment for
cosurance parposes. Fut without a reliable conscisus, ignering

Choo teorenna ctaze o be misleading and dargerous. Tn o the
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presence of an unreliable consensus, the opportunity for serious
error is obvious, and we each have our own favorite examples of
erroneous risk assessments in such circumstances. Two which come
to mind are assessments by the U.S. intelligence community that
the Shah of Iran would not fall from power, based on a consensus
that religion was not a major force in political change, and the
risk assessment for the mission on which the U.S.S. Pueblo was
seized in 1968, which dépended heavily on the consensus that
vessels in international waters would not be attacked (Strauch,
1971).

In the absence of any real consensus, reliable or not, on
the substantive model on which to base analysis, reliance on a
method oriented approach and neglect of the focusing stage can
restrict attention to the particular class of models called for
by that approach. Give the problem to an analyst committed to a
particular methodology and you are almost certain to find it
structured in a way which ignores those aspects of the problem
not considered by that methodclogy. As the saying goes, "to a
small boy with a hammer, everything looks like a nail."

Restricting attention to particular models or classes of
models can also make it difficult to surface unconventional
views, or to get serious attention to aspects of the problem
which the existing consensus does not consider. The surfacer is
faced with difficulties akin to those of trying to raise the
issue of whether the faces in Figure 4 are young or old among
people who see only the vase, and can be easily dismissed as a

flake who doesn't understand the 'real problem.' This can have
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advantages, of course, in an organizational decisionmaking
context. [t keeps people in line, and limits the scope of
debate. These are real advantages, not to be written off
lightly. 1If all organizational decisionmaking had to proceed
from first principles, little would ever get done.

But is it worth the price? Is the extra efficiency obtuined

from a narrow and restricted focus worth the risk of

underestimating or overlooking altogether something which fulls
outside that focus?” The answer to that, unfortunately, must be

. . . . . . . . ' .
"it depends.” Sometimes it is and sometimes it isn't, depending

on how things happen to work out. The question of how much
effort should be spent on broadening focus and searching for and
evaluating consequences which might otherwise be missed is itself
an institutional or social choice, and one we have been making
increasingly in the direction of more broadly focused risk
assessments in recent years. The Environmental Impact Statement
is an example of this trend. It doesn't always work as well as

it might, of course, but it does represent a clear attempt by the

Congress to force broader consideration of the potential
consequences of government programs of all kinds than those
programs would otherwise be likely to receive.
WHERE DOES JUDGMENT COME IN?

At one level, most of what I've said seems to sum up to
"choose the wrong model and you get the wrong answer,' and
P there's nothing very profound about that. 1s there really

anvthing more than that going on, anything more to the use of

‘udgment and intuition than the simple idea that smart people are
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more likely to choose the right models (and thus get right
answers) than dumb ones?

I think there is. The map is never the terrain, but people
know the difference, and routinely use maps to help them !
understand terrain without becoming confused about it. Most
people, in fact, can use several different maps of the same :

E terrain, drawing topographical information from one, political
information from another; etc., to create a richer composite
understanding of that terrain than is contained on any of the
maps individually. The human mind can function on many levels

simultaneously, and can integrate knowledge across those levels. i
Fxpticit models, on the other hand, are tixed at one particular .

level, like one particular map, and formal! methods and techniques

based on such models are similarly limited. :

[ts probably worth mentioning here that when I talk about

judgment, I'm not talking about off the wall opinious given at

the drop of a hat. Too often, the term "judgment” is
ancritically applied to any opinion anyone has, independent of
the ktowiedge and experience on which it is based (r the care
which went inte its formation. There is good judgment and bad
indament . careful judgment and sloppy judgment. 1 am concerned
here primarily with good judgment, with what it sometimes is and more
otten could be 1f we nourished and encouraged it properly.
Let's g0 back to the obhyeat preture analogy again. Think of
¢ onpdex problem as analogous to g three dimensional object . and i
Sy externabized model or thin prebien that as, oany me el

Wi can be arstten L oo therwgse ot U ot o et ey
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scrut iny) as analogous to a drawing or other two dimensional
representation of the problem. Just as there are many possible
two dimensional representations of the same object -- true
perspectives, caricatures, in outline or with full detail, in
black and white or in color -- so there will be many possible
models of the sdme object. Some will be quantitative, though not
all will quantify the same aspects of the problem or do it in
quite the same way. Others will be gqualitative -- verbal
descriptious of problem elements and the relationships between
those elements. Still others may be mixtures, quantifying some
aspects ot the problem but still including aspects not so
gquantified. Uifferent models will stress and obscure different
dspects of the problem, and so mew ‘¢ superficially different.
None will unambiguously capture the whole problem, any more than
any single picture can unambiguously capture the three
dimensional object in all its detail.

Now think about the way you use vour vision to move through
vour environment. Think about what is involved as vou move past
and around an object in vour path, such as a4 chair. At any point
in time, vou see some particular two dimensional image of the
chair, but as you move, that image changes. The chair looks
different from the front, side, and back, and if all you had to
g0 on were these images, you would probably tind the changes
which occur as vou move very confusing. In fact. vou are hardly
aware ot those changes, and they are certainiy not confusing.

The reason is that vou do not simply respond to the individual

changing images. I[nstead, vou respond to the total flow of
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images, and relate that flow to your internal understanding (an
internal model, if you will) of what a chair is and how its
visual images behave as you move past it.

The same is true of your visual environment as a whole. At
any time you have a two dimensional image of that environment,
but that image constantly shifts and changes, even as you move
your head and shift your eyes. What you "see" remains remarkably
stable in spite of theseichanges, because you interpret the
changing images through a richer three dimensional
image/model/understanding of your environment. This three
dimensional understanding both draws from and gives meaning to
the individual two dimensional images, yet is qualitatively
different from them. It could never be reduced to a two
dimensional image, in spite of the fact that the principal handle
you have on it at any point in time is a two dimensional image.

Human decisionmakers -- people -- understand the kinds of
problems and choices for which analysts make risk assessments in
much the same way. They can integrate information drawn from
different models or other sources into a composite understanding
of the issue being addressed in a manner similar to that by which

.
we integrate disparate visual images of the same object. Just as
in the visual case most of this integration takes place below
consciousness, and it is some individual model or image of the
problem which fills consciousness at any point in time, rather
than the composite understanding. But just as in the visual case
these individual models rest on and contribute to the composite
understanding, and without the composite understanding, the

individual models would be of little use.
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Judgment and intuition dre names we give the proces.es whioo

produce and draw from this understanding, the processes wid

werk below the level of consciousness to selectl ano itepr g
Anowledge from o d varicty of sources and levelso oo oo
CurdvoeNtensions o! or suboonsorous dbilogs Lo Ui ot
oo oesses whioh take place o the consoious dnaiver Lo
sre tundamentally different. They can no aore be e oo

verbal or analytical torm than our three dinensional
understanding of our visual environment can be reduced Lo Tus
dimensional form. (Though, just as is the case with the vigoil
understanding, they can be represented or partially described by
those forms.) We lose a great deal, I believe, if we ignore thoss
differences in the attempt to make that reduction.

Formal analysis sometimes appears superior to judgment
purely because of the apparent ability of formal methods,
especially when aided by computers, to handle far more detail and
complexity than can the unaided human mind. What's really going
on, I think, is that there are kinds of complexity that formal
methods can handle better than intuition, and kinds of complexity
for which the reverse is true. But even for those kinds which
the formal methods can handle better, intuitive understanding is
still required to interpret the results produced by the formal
methods and give them meaning in the larger context that is

ultimately always there.
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Here, again, the visual analogy is instructive. Most people
have a limited ability to retain (or at least to access) detail
in their internal visual images. To see this, close your eves
and try to picture the details of this room. For most people,
the detail is limited. A photograph, on the other hand, can
retain large amounts of detail, and make it available when
desired. But the photograph cannot provide the sense of
relationships between eiements of the scene, and of what those
elements might be like in their totality rather than from just
one perspective, which our three dimensional understanding of the
world provides. In fact, without the use of that three
dimensional understanding in interpreting the details in the
photograph, the photograph would be as likely to mislead as to
inform.

The two dimensional photograph can provide details about the
object pictured which our unaided internal understanding could
not otherwise retain and cope with, but only that internal
understanding can put those details in perspective in a richer
three dimensional world. The two together, then, provide a
richer and better understanding than could either without the
other. The same is true of intuition and analysis, which is why
we need the greater synthesis I called for earlier.

An example of the integrative capability of the mind is
shown in the next two figures. The three shapes shown in Figure

6 are clearly different, and incompatible as shapes in 1 two

dimensional plane. At first glance, it seems difficult o
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believe that they could all be pictures of the same object, siuce

vou have no mental image of such an object.

Figure 6

Now think about a cylinder as tall as it is wide. It has a
cirvoalar cross section from the top and a square cross section
from the side, providing two of the necessary shapes. 1f its
sides are heveled, as shown in cylinder shown in Figure 7, we
obtain an object with a triadngular cross section as well. As
soon as vou have 4 mental image of such a beveled cylinder, the
apparent impossibility of a single object having all those shapes
disappears. Thus what was irreconcilable on the level of the

plcture becomes clearly reconcilable on the level of the object.

Figure 7




There is another analogy between vision and risk dssessment
which is also worthy of mention. We really hiave not one visual
system but two -- a central foveal vision which provides sharp
detail in a small area in the center of the visual field, and a
softer peripheral vision which provides less detail across a much
broader field. Without the former we would be unable to pertorm
many important tasks, such as reading, recognizing faces at a
distance, or driving. Bﬁt we would not be able to function very
well without the latter either. With no peripheral vision, we
could still read and recognize faces at a4 distance, but driving
would become exceedingly dangerous and just getting daround wuild
become much more diftficult. Wwe need both central and peripheral
vision to function, a need that is recognized in the fact that
someone missing either is considered legally blind.

Formal methods and procedures are a lot like foveal vision.
They are very good at examining detail in 1 nurrow and restricted
area with sharply defined edges. They have no peripheral
capabilities, though, no ability to notice the stuff iround the
vdges. Yet is is often on the edges, bevond the boundaries of
the assumptions of consensus and conventional wisdom, that the
important threats lie. Judgment and intuition, on the other
hand, are more like peripheral vision -- sotter, less sharp. but
covering a much broader area. In problems of risk assessment,
then, they serve as the peripheral complement to more foved!
tormal methods. Without that complement, we 2re in the same
position as someone with tunnel vision -- we're tine as long s
we always fook in the right direction, but wissing the very

facultins we need to guide that [ookinyg.
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CONCLUSTONS

ot peedurent oand o dntuwrtion doopive wn tunsbaimentally
PN

frrrevent capabiiities than those provided by the more fornil

He i o rrentedd g

SOLG dndlvsas, so o what? o loes i
Loove anv paescriptive doplications, saggest gy tandenent al
Soages oan the wav owe doeo things. D believe 1t does, and
. &

e lude by oexamining some o1 those Lrcations,

Let me resterate that nene of this implices that we snould
docion Yorman sethods and analyiic tools.  we need them, b

teed tntuition dud judgment as well.  The mijor implicaton of

what 1've said above is that we need to work tor « better
syvnthesis of both ways of knowing, in which each sids and
supports tlie other instead ol competing with it

Harlier | characterized problem solving as o two-stage
process, consisting of i focusing stage and an analvsis sty

dae

We need to give more explicit attention to that focusing stige

and to the importin o it plays in the final solution. Analvsis

atter all, does nothing more than to flesh out the logical

Wl

ity

t

s

implications of the focusing stage, so it 1s the focusing stage

which really determines the eventual conclusions. Alternative

wayvs of Jooking at problems should be encouraged, and we should

not be too anxious to prune down to a single "best." we should

keep clear that the model is not the problem, the map 1s not the

terrain.  This must be recognized as having operational
consequences, not just ds a truism to which to pav lip service

the wiy te claining that the resnlts must be true becisuse Dthe
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analysis says so." We need to treat models differently, and to
encourage, if not require, more careful judgmental interpretation
of results.

We need to encourage the development of judgment, and look
for ways to train and sharpen it. This can be done, and indeed,
has been a traditional part of the military profession for
centuries. (At least it was until we began to denigrate judgment
and discourage its use in favor of quantitative methods.) We must
acknowledge judgment and intuition as the ultimate sources of
understanding about squishy and ill-defined problems, not as
second rate substitutes to be used only till something better
comes along. We must also recognize that good judgment is the
result of experience, intelligence, and hard, careful thought,
not top-of-the head opinion that anyone can give on any subject
anytime.

We must particularly encourage the development of broad
substantive professionals, knowledgeable about the substance of
the problems they address as well as about the methodologies they
bring to those problems. The synthesis I called for earlier can
be brought about only by such professionals, because it requires
an intuitive gestalt for both substance and method. We must
acknowledge the necessity for substantive understanding and
experience, and avoid excessive faith in method alone.

The bottom line, perhaps, is the guestion of responsibility,
and of where the responsibility for conclusions and decisions
lies. Method oriented approacnes appear to tike respousihility,

by attributing to the problem o obetive realiiy g seeniry o
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provide an objective solution. The analyst is simply an
impersonal agent uncovering what is dalready there, and the
decisionmaker who follows his advice is simply acting on that
"objective”" solution.

My view suggests that the analyst bears a much greater
personal responsibility for any conclusions reached, and the
decisionmaker tfor any decision taken on the basis of those
conclusions. That responsibility may be uncomtortablie, but it's
there and cannot be ignorved. People generally make better
decisions when they acknowledge their rvéponsibility than when
they have some external agent (the "objective' answer! to which
they can shift it. Wwhat's involved is what Pirsig (1974) called
"quality," and the importance of how people feel about what they
do.

I'm calling some very basic premises into question, and
asking for some fundamental changes in extant attitudes about
knowing and responsibility. These changes bring no guaréﬁtees of
success, because they rely on inherently fallible human judgment.
But method is fallible too, and I think we've got a better chance
in the long run if we acknowledge that and move toward a real
synthesis of method and subjective human judgment. In our
infatuation with methodology and technique we sometimes forget
that the human mind is the best general purpose problem solver
yet devised -- honed and tested against a wide range of problems
and environments across 3 million years. [t may not be pertect,
but it's well ahead of whatever's running second, and we <hould
be looking for ways to exploit it and assist 1t rather than

trving to replate it owithon coures andd formgl omett b b
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