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INTRODUCTION

5 \:\'
What This Book Is About NS ¢

N/

You and I (and cveryone else) are imbedded .:lh«a complex
of events which, for lack of a better word, I IJ] call the veal
world. Sometimes we find the situation to oud iking: at other
times the real world becomes a rather unpleasant place. We try
to improve our lot by taking variousgaCtions which we (hink
will avoid pain or lead to pleasurg¥ Oncasmnall\ we are laced
with a choice of actions,,and. it dshiot ,at once obvious which

www .dbraulibray
action will lead to a real woﬂd Ermt w1]1 be more cungenial
in the future.

The process of scle(,tmff he action from a number of alterna-
tive courses of action La\;hat Ishall incan by decision,

This book does x{ot deal with specific decisions. T do not
propose to tell you what to drink or whom to marry, Instead
I am going te disCuss how to make decisions.

At this p«iin‘t you might very well snort indignantly and de-
marl tod “Rl‘lo\\ why a college professor thinks he can tcll you
how g™ 1ake decisions. Let me hastily add that all I shall try
to, (\lo s (o describe and explain a recently developed method
tor- making decisions (not my invention at all but the work ol

\Oth(r -and much clevercr—men) which has been called Sia-
tistical Decision.

The word statistical may call forth unpleasant associations
in the minds of many readers. It may recall the ponderous
volumes of nosc counts issued by government agencies, or the
dreary rcams of quotations published by corporations, or even

i



2 DESIGN FOR DECISION

(though I hepe not) the absurd claims of advertising agencics.

Some readers may therefore be surprised to learn that the sub-
ject of statistics extends beyond the collection and tabulation of
data; there is more to it than the calculation of averages and
correlation coefficients. A statistician today may be called upon
for advice on the design of a hybrid-corn yield test, the improve-
ment of techniques for chemical analysis, the evaluation ol a\
new wonder drug, or the purrlnse of haled wool.

Once upon a time, it is true, a statistician was a man ith
some ability at arithmetic and a knowledge ol a harld‘ful of
tricks of the trade. But things have changed in thesast fifty
years; the isolated tricks of the trade were foupdxo be parts
of a much broader structure which is called ¥ eoreiical Sta-
tisiics. Not only did this theory lead to a be\tter understanding
of the original tricks, but it alse led tu{he discovery of more
powerful new techniques. \Y;

These new devices were found to Ye valuable in many and
varied applications. Ty, theqpert @fg‘[-@"élrl 920 to 1940 statistical
methods quictly revolutlomzed many fields ol science {espe-
cially the life sciences) ; moreover_. they were applied beyond the
academic bOIlHdd‘I’l(‘S—{lﬂ\aﬂTiClllI'Lll’(:‘ industry, and commerce,

What then took place constituted a sort of chain recaction.

The ncw applicatiens, especially those connected with the
inspection andiiésting of products, led to new theories, and
statistics gTCW\SO fast that there was no place in the original
theocry m\“}urh to fit the new discoveries. In the late 1930°s
the g"rm\;mg pains became acute, and there were a number of
very Jeated controversies.
\]}Jst belore and during World War 11 a new concept began
to emerge—the concept of Statistical Decision. Not only was
this new concept comprehensive enough to include all that is
currently coverced in the subject of statistics, but in addition it
involved ideas from other subjects such as the theory of games,
cost accounting, information theory, logic, economics, and al-
most anything else you care to name.

Consequently, the name Statistical Decision is something of
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a misnomer. Many people other than statisticians have grappled
with the problem of decision and have contributed important
ideas. The statisticians arrived on the scene rather late {and
more or less accidentally). They translated the cxisting ideas
into statistical terms, added some ideas of their own, and then
assembled all of these concepts into an integrated mechanism
tor making dccisions. This decision machine has already heen
applicd to such diverse purposes as military strategy and hetfihg
on horses,' and its use in these (ields is only the begim:lj\f“fo?‘h.\

I cannot blame you if, at this point, you scratch, yeur head
and murmur, “All this looks suspiciously like thq‘f)l’&l ballyhoo.
If Statistical Decision is such a world-shaking affdir why haven’t
I felt some of the tremors?” You may notshave hcard of the
statistical “‘revolution” that I menuoned aarlier, and, to digress
a bit, let me explain wh) you may nON\laie heard of these mat-
ters. The main reason is that publgations on the subject are
written only for fellow specialistsi{and even these worthies have
trouble undcrstandmg@hgpaaﬁgia@@ giahe twenty years before
these ideas reach other sczf;ni,’zsts in a comprchensible form and
even longer before theyare taught to siudents. Specific tech-
niques (in cookbook/form) may be transmitted more rapidly,
but the ideas difluse very slowly.

A few scientists)it is true, have tried to write for the public,
But while the¥gublic has eagerly accepted the television sets,
wonder drugs, and bigger strawberries that scientilic research
has produced, they have been profoundly uninterested in the
fundamemal ideas, the Scientific Method, that have madc this
'resaarch fruitful. People must have the very latest electronic

\padget, but they cling tenaciously to ideas and methods of think-
ing that were obsolete three hundred years ago.

This delay in the transmission of ideas is, I belicve, one of the
factors which has led our civilization to its present crisis. More-
over, the alrcady dangerous situation is steadily getting worse

1Sprowls, Clay, "Statistical decisions by the method of minimum risk: An
application,” Journal American Siatistical Associgtion, Vol. 45, No. 250, June
14650,
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because it is increasingly dillicult to translate the language ot
scie knglish,

In this book I have tricd to make such a transiation, but my
task has led me into a curious paradox. Statistical Decision can
be viewed as a complex machine. Into this machine is fed m-
formation from the real world, and out of this machine conies
a recommendation for action in the real world. But the basi,
mechanism of the machinc itself is this: "The real world jrob-
Iem is transtated into a symbolic language, the problem ’is\'sbi?){-'d
in symbolic form, and finally the answer 15 translakecj{r)nck 110
the real world decision. ~‘ M

Not only is the symbolic language an imqg:fﬂi‘ part of the
machine, but it is the usc of this language thdgCnables Statisti-
cal Decision to avoid the muddled thin\k\tnir and verbal con-
fusion of other processes of decision! It\s therefore impossible
to omit all mention of the symbolicy Ianoudcre but in the body
of the text there will be no marhé:mancs beyond high school
algebra. W dbrauhhrary org.in

Since T am writing this bodk¥n everyday language, the reader
must not expect to findghhueprints which will enable him to
construct his own De(ision-Maker. Such blucprints can only
be given in the syml\a}lc language. I will give references to pub-
lications which de\give the blueprints, however, and I hope that
some readers @ill be stimulated enough to go ahead on their
OWTIL. ~\\

All th&{"f will try to do is to describe the Decision-Maker
and te. ’prlail‘l some of the principles on which it operates. Tor
thc‘sé purposes the decision-making machine will be taken apart
So/that the functioning of the pieces can be studied separately.
Then it will be reassembled, and its operation in somec fairly
simple situations will be described.

Some readers may be primarily interested in the applications.
Routine decisions occur in various phases of administration
(purchasing and selling, control of manufacturing, assembly,
and inspection processes, etc)), and Decision-Makers have al-
ready demonstrated their utility in these applications. Similar
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routine decisions also occur in applicd research and testing
programs and in the day-to-day operation of commercial and
governmental agencies.

Readers who have already had experience with statistical ap-
phications may find that Statistical Decision provides a vantage
point from which it is possible to see all the scattered techniques
in their proper perspective. It then becomes much easier to
understand when a given methodology should, or should fot,
be used and what interpretation can be given to the regitis.

Some rcaders may be intrigued by the ideas of SLaLﬁ:é’i‘ca“}' De-
cision because they represent a new advance towarghthe solution
ol a basic human problem. The principles hayéya wide scope;
they apply to the cheice of a [oreign p(';Iicy:@ to the private
decisions that we all must make, They ar¢\it you like, philo-
sophical principles, a way of looking at/ghe world in which we
live, a guide to action in that worldy ,\
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CHAPTER 7

HISTORY OF DECISION

2 AN

Natural History

N

Man is a decision-making animal. This trait séts him apart
from his friends and relations in the animal wo\d It is prob-
abhly responsible for his domination of this‘glanct, but it also
may be responsible for many of his gr@¥ hairs, ulcers, and
neuroses. The following outline of history, from Qoze to Oak
Ridgc, is intended only to 1nd1cate haéw Statistical Decision is
rclated to other dec1smn m%ll‘;ﬁr}mns A real history of decision
would be worth domg—— it J.t ‘woull()j take more than the next
dozen pages!

To a limited extent all\llvmg organisms encounter the prob-
lem of decision. Ev r\a ‘one-celled organism has to act; it as-
similates particlesNin’its immediate environment, and these
particles may eitlief" be nutritious or poisonous. The biological
compaosition, Q:E the organism and the laws of chemistry and
physics éﬂ‘mne whether a given particle is assimilated or
not. Hefie ‘the decision is made automatically by a biological
mechairism,

“As/the organisms become more complex and acquire eyes
and legs and a nervous system, the animal may face more
complicated decisions. Tor example, it may have to decide
whether to attack another animal or run away {rom it. How-
ever, the biological equipment of the animal is good encugh
to enable him to make his decisions without assistance from
mathematicians and philosophers,

Scientists have studicd the decision processes of various ani-

o



HISTORY OF DECISION 7

mals by making thcm solve puzzles or run through mazes. A
typical maze consists of a pathway with several forks, and the
arimal must decide which dircction to try. If the animal follows
the right routine—say LTFT, RIGHT, LEFT, LETT—it i3
rewarded by some food. Any other choice will lead it into
blind alleys which may sometimes produce a penalty such as an
electric shock, A~
The biclogical cquipment of the animal includes a huiktin
Decision-Makcer which enables the animal to solve the Mz,
The first few times the animal runs “at random”™ Qr~ pu' pose-
lessly” and succeeds by trial and error. After émmuh trials,
however, the animal learns to run through t}q,\ nmiaze without
making mistakes. A second mcchanism fepdecision has then
come into play—memory. N
Although the biological Decision- \Lgkers seem adequate for
animals under natural conditions (m even [or a mare) . ingen-
ious human beings have densed smlatlom which will resnlt in
a breakdown ol Ll}mnﬁg&lﬂm}.&)gng&t £one such method is to
let a guinea pig learn a pracedure for getting food and then to
double-cross the poor g‘:‘rea.t'ure by putting a glass plate or an
electrically chm‘gcd’@tﬁi’p ol metal in its path. In this way, ex-
perimenters have sueceeded in making a guinea pig (which Is
naturally the niost inoffensive of animals) become a vicious,
aggressive litele Mheast. The consequent behavior of the guinea
pig 1esen]bhss that of a ncurotic human; it cannot make up its
nuind, i\nl approach the food and then turn away at the last
momcnt {even though the barrier has been removed), and it
”“~1N “ru:'pcat this indecision again and again.

U ) In all fairness to the guinea pig it should be added that it
took vears of intensive experimentation to learn how to make
this animal misbehave as badly as 2 human being. The biclogi-
cal Decision-Makers of our evolutionary cousins are remarkably
well buile!

It the inscct world potentials for very complex forms of be-
havior, such as nest-building and web-spinning, are built into the
genetic material of the animal. Our own closest relatives, the
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other mammals, scem to lack some of these elaborate instintctive
Decision-Makers, and humans are even worse off in this respeet.,

In the world of mammals, most behavior scems to be learned
by the young cither from parental behavior or by trial and
error. These systems have a great advantage and a constderable
disadvantage at the same timne. "The advantage lics in the grealer
flexibility of the Decision-Maker, The mammals have the ops
portunity to develop new and better responscs to various »uua-
tions. Consequently, they can adapt much more rapldl\" O
new environments than organisms with completely bidili-in
and therelore unchangeable responses. The dlnd\‘anmoe lics
in the necessity of transmitting the successful 111:\‘1 espomu to
the progeny, who otherwisc are practically hclpless Many of
the mammals have overcome this disadydnfage through the
raechanism of the family. In dogs angd. {@ts for example, the
parcnts teach the young animals the seu‘ets of survival, TTuman
scientists have interfered with thi§, process by removing the
young animals [rom ledﬂrenhﬁ:-&qmmg thus isolated from its
heritage will sharc its cage J\'kth mice or birds and will not
harm them (a mode of beflavior which would not he practical
under natural (,ondiLio:ﬁ's}

The success of the\h’tmmdhdn way of lile indicates that the
advantages of the' thore flexible Decision-Makers outweighed
the disadvantages”’Moreover, within the hierarchy of mammals
the trend “:@'}‘0 replace the biological Decision-Maker by rudi-
mentary \ku}tural Decision-Makers. By the time human beings
arrived\on the scene, the biological Decision-Maker was nearly
lixA-—onlv vestiges remained. In fact, man is a decision-making
animal because of a biological deficiency!

Cultare

Becanse of an inadequate hbiological Decision-Maker, the
cducation of the young is, necessarily, a major occupation of
the human animal. Perhaps as a consequence, man developed a
new method for transmitting behavior patterns—language. An-
other result of the very long training period required to develop
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the human Decision-Maker was the emergence of more or less
permanent social groups. 'This development, in turn, combined
with the tremendous flexibility ol the human Decision-Maker,
has produced the remarkable variety of cultures that exist to
this day.

The advantage of cultural patterns as opposcd to a simple
parent-child transmission lies in the pooling of expericnce lhit
is obtained. Instead of the responscs being hmited to theex-
perience of the individual or of his family, the cultural «pa:l;‘tern
combines the cxperience of hundreds of i1‘1di\-'iduzgls'\.:\1n’ this
way the young get advice on appropriate actionsdoytake in a
great variety of situations. _ s,

On the other hand, the experience may not :ﬂl\be concordant,
and contradictory instructions may put aSevcere strain on the
Decision-Maker. If a young man recet éone set of rules con-
cerning scxual behavior from his; ‘c’(jmpanions and virtnally
the opposite set of instructions i;ljp’m'priests or elders, he then
may not kn_ow “rhatw%\?wdcﬁ)'r aﬁfﬁbﬁ‘@;}l’g*"aﬁl to cxhibit neurotic
symptors like thosc of the gumea pig.

I{ success is measureds in® terms of population density, the
cultural l)ecision—_\ial:;eiﬁ; were, on thie whole, a big success. The
flexibility of respo@e' c¢nabled man to improve his hunting
methods and togdiscover agriculture. The cultures preserved
the discoverigsi@nd transmitted them to successive generations.
Cities and relatively stable socictics becamc possible and this in
turn pa\@a‘fthe way for the growth of civilizations.

The"}lecision problems presented by civilizations became
mg)ﬁef'complex, however, and ncither the biological nor the
simipler cultural Decision-Makers were adequate to handle
them. The increasing degree of specialization which civiliza-
tions made possible provided a solution. A class of specialists
arose whose job was making decisions.

The cmergence of such a group represented a simple solution
to the problem. The process of making decisions was becoming
a greater and greater chore. If the decisions could be received
from someone clse, however, the individual could be freed from
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this chore. It is not surprising that such an idea bad a great deal
of appeal and was adopted by nearly all the early civilizations
Nor has the idea lost its carly appeal; businessimen {as well 25
Sacialists} have adopted the pyramid of organization that is
implicd by this solution.

The principle of referring decisions to a special class of
Decision-Makers posscsses many potential advantages. The
specialists so created may indeed make better decisiong, e
cause they can receive special training and gain exper mm, in
making decisions. Moreover, by making dccisions tor a umun
they may be able to coordinate actions to obtam Solutions
which would be impossible for the 1r1(11x1d11al\F01 example,
they may be able to solve the drinking watcer gk oblem for a large
group of citizens by having a dam consgructe
action which would not be possible [orlan indi\-'idl.lal.

There is another subtle advantageypossessed by the profes-
sional Decision-Maker—he thinks,about the problems of other
individuals. It is tr(,m,\mﬂl’}déammmtmyakg mdecision when some-
one else must bear the consequences.

The disadvantages of #iis solution to the decision problem
need no claboration 1€se. All of us have had cxperience with
benevolent l)ulC&U(‘N\lES and ruthless tyrannies.

The indiv 1(1931 J8 concerned, and rightly so, with the reper-
cussions of dewisions on himself, and he ¢valuates the conse-
quences of\':a\derision in terms of his own pleasure and pain.
It he all\w someone ¢lse to make his decisions and things furn
out w:ry badlv he will then lose confidence in the pr ofessional
D\edsmn Maker. He may now wish to make his own decisions,

\nt:l in this ¢vent the professional Decision-Makers may employ
their supcrior resources Lo enforce their decisions. IE the dis-
satisfaction is sufliciently widespread and well organized, the
decision-making pyramid may be shattered by revolt,

Most recorded history is a chronicle of the specialized De-
cision-Makers—kings, generals, and priests. Judging by the
record, these prolessionals botched their job miserably. It is
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hardly surprising that a distrust of professionals eventually de-
veloped into a creed. This creed exalted individual decision
and insisted that it was the privilege, responsibility, and right
of each individual to make his own decisions. But freedom in
itsell does not solve the problem. Even with a free choice the
individual may select a course of action which will lcad to dis-
astrous personal consequences. Thus it becomes cven more im-
portant [or the individual to learn the principles underlying
successful decision as they have been slowly and painlflly de-
vcloped over the centuries. O

27N
{ %

Devils K7,
N\

With the evolution of more elaborate ml'It;\Llral devices to
replace the inadequate biological decision Wechanisms and the
appearance of classes of prolessional, Decision-Makers, some
systematization of the process wasshCéssary to prevent chaos.
One of the greatest dangers was the/presence of contradictions
within a given system because s we have scen, this complica-
tion has often led td the b{éﬁ%ﬁﬁ\{ SBthe Decision-Maker.

Since the number of sititations requiring decision was very
large, even in simple culturcs, and since this number was multi-
plied manyfold w'l;}:('t.he advent of citics and civilizations, it
became increasidgly difficult to specify in detatl the appropriate
course of actipfy for every situation.

As a resulidof this multiplicity of situations, a tremendous
strain vxa:"s\p’laced on the individual and even on the collective
memof i In the primitive cultures that are the joy of the
ar}r{{mpologists, the number of ritual responses that a well-
“trained medicine man must know may number in the thou-

\ﬁnds. Learning these rituals 15 a feat requiring much more
perseverance and memory than the rituals required ol graduate
students in a modern college. Moreover, it is vitally important
that the ritual responses be remembered exactly since any
deviation will ruin the entire performance and can lead to nega-
tive or even dangerous conscquences. This last provision is
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necessary since the development of multiple responses can lead
to disaster insofar as the Decision-Maker is concerned.

The task was considerably eased with the invention of writlen
language. The storage of symbols on stonc, wood, or papyrus
was much casier than their storage in the human manory. but
while the invention of writing greatly simplified the process ot
transmitting accumulated past experience to future generarions
it did not solve the problem altogether. There remaincd, IORE-
over, the possibility of contradictions arising within the gwsfeni
among the various ritual responses. . O

To meet this pressing need for simplicity. the int¢Tectual de-
cision systerns came into vogue. Instead of dealngivitl'l a large
number of specific Tesponses, certain broad puaciples were ce-
veloped which would enable a decision to\he made in a large
number of different situations. Altho’l‘}g’h. we ave inclined to
sneer at the systems of magic which ywere developed, they repre-
sented a tremendous step forwardy

In order to take tlﬁmﬁlqlg,-@!gﬁgpgggggman (like the scien-
tists today) had to constructan abstract pictare, or model, of
the real world. It is ha¥d@ly surprising that man creared the
pictures in his own iméﬁ'g\a and that he attributed to the objects
and phenomena qf the real world desires, passions, and motives
corresponding j:o:lhis own. These worlds of anthropomorphic
devils and god§”greatly simplified decision. Desirable conse-
quences c’o{lil}i'be obtained cither by insuring the cooperation of
the gogl%arid devils ot by taking magical protective rcasurcs.
Sinq@};hese deities controlled the course of future events, it
wdsionly logical to take them into consideration if this model

\gf“ the real world was accepted.

This anthropomaorphic model of the real world cannot be
branded as either right or wrong. A model must be judged by
the results of directed action taken in accordance with the
model, We now believe that incantations and witcheralt ave
not effective actions to take to insure desirable conscquences
such as good health, and we have various public health statistics
to back un this contention.
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Not all the rituals were ineffective, however. The Jewish
dictary laws are generally in accordance with public hcalth
practices that would be applied by scientists 1N @ warm country,
such as Jerasalem, if no refrigeration were available. Simnilarly
the practice ol boiling drinking water performed as a ritual by
some Seuth American Indian tribes in order 1o drive out the
devils would have the approval of a modern medical scientist,
although he would have some fancier names for the “dgvis”
that arc being exorcised. R\,

The Devil theory of the real world has the advantagé.(\)[ being
simple, comprehensive, and casily understood, ang( Ttcontinues
to be a very popular theory in the modern wofld To be sure
the names of the devils have been modificdi they are now
labeled “alcohol,” “Communists,” “Capitalists,” or given a dil-
ferent political, racial, or geograpl'licql.\’(&bel.

Starting from a Devil theory, pthe professional Decision-
Makers wove claborate, and somelinies beautiful, models of the
real world. From tlliﬁd@t&ﬂ‘éﬁj‘ﬁﬁ%ﬂ%f@iﬁ“m of the real world,
elahorate codes of behaviorsere constructed, and cven in non-
codified situations a decisioh could be made on the basis of
certain principles. Cextain possible lines of action could be
ruled out as likely%o incur the wrath or disfavor of the deities
who conLrolled,ei-'el'lts, and therefore such actions must lead to
unpleasant coséquences for the individual. On the other hand,
diﬂenrnt'l\iﬁeé of action would please the gods or frustrate the
devils, dud a most effective action could be chosen on that basis.

While the layman might become acquainted with parts of
_ilEyihtellectual superstructure, a real understanding and appre-

\c}:;tion required long and difficult training. Hence, on really
complex decisions, it was necessary to consult the professional

Decision-Maker {or at lcast to obtain his approval for a con-

templated action}.

The trade of Decision-Maker admits one serious handicap—
if disastrous consequences befall an officially approved decision,
the layman is likely to blame the specialist whom he has con-
sulted. Part of the professional’s equipment must thercfore in-
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clude a code of excuses which will remove the onus of failure,
Some very ingenious alibis were fabricated, and somctimes they
were built into the theorctical superstructure. Doubletalk, am-
biguous advice, and mysticism have been found to be very
uscful for this purpose, but the most ingenious wiy out was to
insist that misfortunes were temporary or even desirable and
that “‘prosperity was just around the corner” and only requirg,
some additional ritnals—the completion of a five-year pla{‘
or perhaps the final misfortune of death which would (,Lken the
gates to a really superior reward and happincss.

Although such excuses generally placated the p:)puh(e‘ and
especially the “educated men,” there were men, J.\‘hb had enowii
common sense nol Lo be [ooled by these expises. They judged
the Decision-Makers by the results, and{bhe results did not
please them. They became skeptics. MLN skepticism was not a
solution to the problem, however; 1t.xnxas still necessary to ind &
successlul scheme {or making degisions.

www . dbraylibrary org.in

Reason N

Spoken language facilitated the communication of cxperience
from individual to individual. Written language was ¢ven morxe
efficient in makmOXkcesmble the experience of men ol other
times and even of DLher civilizations.

But languag’e Had other uses, and it was not long before man
was plavm&'}ld\s with it. It was developed into a lethal weapon
to vxllf}@nd conlound cnemies. It was forged into a powerful
yokeatp*control groups of men, It was even useful for amusc-
mem ‘and the construction of riddles and paradoxes became the

Ssport of nimble minds.

In ancient Greece a new class of specialists arose, the Sophists,
and words wcre their stock in trade. The Sophists became adept
at manipulating words, at argument, and at persuasion. They
fashioned verbal smares and caught such a large crop of fools
that Sophism became a synomym for trickery. But they also
learned somc of the idiosyncrasies of language and evolved
a set ol rules for playing verhal games,
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Their set of rules, systematized by Aristotle, was logic. The
proper employment of these rules was called reasoning. The
sport became a sericus game and finally a cult which is still
alive. Indeed, many pcople today feel that Reason is the highest
accomplishment and main distinction of the huinan animal.

In evaluating the importance of Reason as a mechanism for
making decisions, it is necessary to distinguish at the outset bl‘i
tween the process of arriving at a choice of action and the
process of convincing others that this is indeed the apprphriate
action to take. Although the latter process is essential f\c:ﬁ* situa-
tions that require cooperative or joint action, thegprimary in-
terest of this book is in the first process. \:

As a method of persuasion Reason is, evelfoday, the most
important procedure. As a mechanism fq‘arriving at a de-
cizion, however, Reason is subject to several weaknesses which
will be discussed in more detail in Cliapier 3.

Nonetheless, Reason and Logig ¥epresent a substantial ad-
vence beyond the I)(ailwtﬂgo;"‘}'fjﬁgtl'l J‘}Oi}]ts of view regard the
phenomena or events of ihe" veal Yivotld as the products of
causes, but whereas the carlier theory considered the causes to
be devils, the propon’en’{s of Reason felt the causes were ma-
terial or natural. ¢ \

Another contgthution of Reason was the concept of con-
sistency. Theydsicrtion of two statements which contradicted
cach other ypas’prohibited by the rules of the verbal game. The
proudest @diiievernent of Reason was the creation of Euclidean
geometty which served as a model for clear, precise thinking
for 13»(') thousand years. The principles of deductive logic, the
Files for going from one set of statements (axioms) to another
s&t of statements (theorems) in a consisient manner, are an im-
portant part of Statistical Decision.

Unlfortunately, the proponents of Reason conlused consisi-
ency with truth. Troth involves the real world; a theorem of
geometry is true if it is a perfect description ol the state of
affairs in the real world. Consistency is a logical question that
does not involve the real world. This distinction was not
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realized until the discovery of several consisten! geometrics
which led to theorems contradicting those ol Euchidean ge-
omctry. For example, in one of the newer geometrics the sum
of the angles in a triangle is less than 180 degrees. Modern
physicists are still arguing the question of which of these several
ceomctrics is frue (i.e., describes the world m which we live).

The fact that Reason is divorced from the real world was ot
realized until comparatively recently (and many people today
are not awarc of this gap). A necessary ingredient lor gwdgess-
ful decision was missing, and the record shows it. No ot could
build dams or design boats using the physics of &ristotlc; 1o
one could predict the weather from the m{-:tti(q{ilogy of Avis-
totle. In terms of actual results, the sclence ghilie Greeks which
was based on Reason was on a par with thegseicnce based on the
Devil theory. \

The concepts of Reason failed td diffuse. The mass ol the
population retained the older de,\j'il’ theorics. Only a small cule
kept the idea of Rc%%la]jipaqm” .;,g,l":&;é‘m'oved to be poor cus-
todians. The original ideassiycre not advanced: instead much
nonsense was allowed to ;}ihife them. At last the basic ideas were
virtually lost, and abp@g\all that remained was the tradition.

For over a thousand years devil theories held undispured
sway. Then a sewies of discoveries, inventions, and explorations
made these amngient ideas topple. The circumnavigation of the
world, for example, was an unanswerable challenge to the idea
that t}}re\ig\‘éi‘tl'l was flat, An action had accomplished what
rcasg@eﬁ arguments had failed to do. As men learned Lo doubt
again,” the beautiful theoretical structures of devil theorics
\”g,umpled into nothingness and recently rediscovered idcas of

cason were cnthusiastically scized upon in order to fill the
resulting void.

The first wild enthusiasm for Reason subsided only slowly;
the American Constitution is a stirring hymn to Reason. The
most violent reaction to Reason has come in this century and
old devil theories {in modern costumes) have pressed lorward.

‘The same era that witnessed the rediscovery of Reason also
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saw the birtl of the successor to Reason—Science. The new
techniques introduced by the scientists closed the gap between
Reason and the real world by means of an inductive logic, a
procedure for going from observations to statements. The new
techniques of experimentation, measurement, and a symbolic
language very quickly demonstrated their power in a convine-
ing manner-—they produced results. Q.

Some readers may be surprised that 1 list Scicnce as a meg hav
rismt tor making decisions, By Science I am referring here§ notto
subject matter, such as physics or chemistry, bue Iathd‘ to the
principles used in research. Perhaps I should 1heret‘orc use the
phrase Scientific Method instead. Statistical Dec uxm 15 based on
Scientilic Method, so I will not discuss the tcclmiqu(s in detail
at this point. These principles will be d.QﬂIt with at greater
Iength in the body of the book. M

% 3
S

Summary

The deciston pl"()bl,@ﬂl,\,]abﬁ@lﬁ g’kﬁy]bﬁ% issell, for a biological
mechanism for decision was a necesszn for survival. The human
animal evolved itself owl®f a biclogical mechanism and sub-
stituted a cultural mey:]’m}iism. This cultural process was so suc-
cesslul that human’eivilizations developed, but these civiliza-
tions led to df-:c.jsican problems which were too complex for
the cultural preehanism. The civilizations therefore produced
classes ol sp{*:(}i‘allsts whose business was making decisions. Tliesc
sp(aa]l\Q\dL\*lbcd intellectual mechanisms for decision. The
first mc(h?msm was the Devil theory, the next was Reason, and
the Mtest is Science. Stalistical Decision is an intellectual mech-
Swkm based on the Scientific Method.



CHAPTER 2

NATURE OF DECISION

)

The Problem \ O

Statistical Decision is intimatcly associated w 1th“§(1cnre The
knowledge and mecthods of various S(,l{,l‘ltlfl(\\ﬁﬁlds such  as
physics, chemistry, and biology often providéhe data on which
the decision is to be based. Su(nrlﬁe\\oqmpment such as
punched-card machines and electronu\compuﬁ.rs, is occasion-
ally used in the actual process of Stﬁustu‘al Decision. But those
are superficial connections; the ’reldtlons}np goes much deeper
than this. AR dbrauhbrary org.in

Science and Statistical Hdision “speak the same language,”
both in a literal and figiative sense. The carly work in statistics
borrowed heavily fzdm " the symbolic language (and cven the
shop talk) of X‘II‘I\}S fields of science, especially physics. This
debt is being r’ep’ald with interest, for current theories in physics
use a good déa\l of the specialized symbolic language developed
by statiseidans. The association, however, goes beyond the
techm@ notation of the symbolic language. Science and Sta-
tlstm] Decision share a common outlook, a way of looking at

m;hé curions and complex phenomena which comprise the real
Noborld.

Statistical Decision attempts to deal with the problem of
action in the real world, but there are many ways of looking
at the real world. In order to attack the problem-—in order even
to staie the problem—it is necessary to make some assumptions
about the real world. The attitude toward the real world taken
by Statistical Decision is the one accepted by modern Science.
It is perfectly possible to devise a theory of decision based on a

18
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different attitude—say one of the devil theories—hut the reader
must consult some other book if this is what he wants!

Decision requires the selection of a course of action. This may
be stated a little more precisely as follows:

{I) There are two or more alternative courscs of action pos-
sible {which may be symbolized by 4,, A,, . . . etc.}.
Only one of these lines of action can be taken. A\

This last scntence is a restriction which does not limitiythe
practical problem in any way. Any combination of acigohs can
be considered as a single action. Consequently any 11;:. ‘of actions
can be restated so as to make the restriction app“}y Tt is con-
venient to agree at the outset to work with lists 1\\i‘11ch meet this
Testriction so as to avoid some ambiguities, Such a list is often
called a list of mutually exclusive actionsy”

o\ Y
(2) The process of decision will select from these alternative
actions, a single course of af,tmn which will actually be

ricd out.
car www.dbra ujlbrar_y org.in

This innocent statement wWill, I think, be readily accepted by
nearly all readers. But 1t ao tually involves a controversial point
that has been argued fox *hundreds of years: Can man actually
choose his actions? N‘hls is the old question of free will versus
predestmauon.),,lp the climate of this century the statement
seems quite Teagohable,

Perhaps,.t tl\c hest way to determine additional spccifications
for the blr,m of decision is to consider a simplc example. Sup-
posc th,at I am sitting in my easy chair at six o’clock tonight and
that\I am trying to make up my mind as to what method of
\(:mspcn tation 1 will use to get to the office tomorrow. Pre-
liminary considerations of practicality have reduced my choice
to on¢ of two possible lines of action:

A;: Drive my car.
A, Take the bus.

There is a very simple way to make the decision: Flip a coin.
What is the objection to this process? The question is not very
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easy to answer. Broadly speaking, the objection is that there is
no assurance that a decision made in this way will be satis-
factory. But such an objection requires that a satisfactory de-
cision be carcfully specified. Evidently the degrec to 