Argumentations of the scientists
Decision problem 1 Letter of Compton to the secretary of state Harrison

This is the introductory letter to the report of the researchers of the Metallurgical Laboratory of the
University of Chicago (decsion2).

Text in Stoff page 138
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Metallurgical Laboratory
RO BO SEGT
CHICASD B0, ILLENGHE

June 12, 1945 BUTTERFIE

To: Secretary of War - Attention: Mr. Geor&e Harrison
From: Arthur H. Compton

In te: Hemorandum on "Political and Social Problems” from Members of the
"Metallurgical Laboragtory" of the University of Chicago.’

Dear Mr. Secrebary:

I have submitted to you a memorandum which has been prepared on short
notice by certain key members of the scientific staff of the Metallurgical
Laboratory of the University of Chicago. It deals with the Iong-term
consequences of use of the new weapons with which we are concerned. I am
submitbing this at the request of the Laboratery, for the attention af
your Interim Advisory Committee, The memorandum has not yet been con—
sidered by other mesbers of the “Scilentific Panel." Thiz will be done
within a few days, and a report by the panel dealing with the matter in
question will be submitted. 1In the meantime, however, because time is
short for making the necessary decisiens, T have persomally taken the
liberty of tramsmitting this memorandem te you for the consideration
of your committee.

The main point of this memorandum is the predmimtin,gs}ﬁ,portance of
conaidering the use of muclesr bombs as a problem of long-range policy
rather than for its military advantage in this war. ' Their use should
thus be directed primarily toward bringing about some international control
of the meanz of nuclear warfare,

The proposal isbt't: make a technical but not military demonstration,
preparing the way for 2 recosmendation by the United States that¥the mil-
itary use of atomic explosives be ecutlawed by firm iE’t rnational agreement, .
It is contended that®3ts military use by us now will ﬁiejudiae the world
against accepting any future recommendation by ws that its use be not
permitced.

T note that tuo important considerations hawe not been mentiomeds

{1} that failure to make a militsry demonstration of the
new bombs may make the war longer snd more expensive
of human lives, and

(2) that without a military demonstration it may be Impossible
to dmpress the world with the need for nationmal sa.t:rif_.iccs
in ovder te gein lasting security.

This dpcument contains information affecting the
nation:l defense of the United States within the meaning
aof the Expionage Act, US.C. 50; 51 il 32, lis trans-
mission or the revelation of its contents in any manner to
an umamihorized person is prohibited by T

"Sea Document 49,



Analysis

It starts with a general introduction. The Second paragraph of the report suggests “the predominating
importance of considering the use of the nuclear bombs as a problem of long range policy rather than
for its military advantage in this war.

The real options are mentioned in the next paragraph

In the last paragraph Compton adds his own estimations. However, he does not make a choice so this is
ignored.

Decision tree

S1 =to make a technical but not military demonstration plus a recommendation by the US to outlaw
the military use of atomic explosives

O1= an agreement to Outlaw nuclear weapons (not mentioned but implied)
S2= military use by the US

021= prejudice the world against accepting any future recommendation by the US to outlaw these
weapons

022= military advantage in the war (see above)

The previous paragraph suggests that the long range policy is more important than the military
advantage of the weapon in this war

Therefore the suggested strategy was S1
Decision rule

The rule that this strategy predicts is the lexicographic rule



Decision problem 2 Franck , Preamble of the report of the Metallurgic laboratory

Text in Stoff page 140
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| Tha only reason 1o reat nuclear powar differently from & the other developmarns

| in the field of physics is the possibility of &5 use as & means of poklical prassura

| in peacs and sudden destruction in war, All present plans for the organzation of
ressarch, scienific and industdal devalopmens, and pubilicaban in 1he feld of ne-
cleonics are cordilioned by the political and miitary cimate Inwhich one espacts
those plans 1o be camied oul. Thebore, i making suggestions for the postwar
argantzation of nudleonics, a discussion of polfical problems canncd be avoided.
The scsentiats on this Project do nod presume 1o speak aumharitatively on prob-
ez of pational and infernational polisy. Howewar, we found oursehess, by e
foree of events during e last fve years, in the position of a small group of
gilizans cognizant of a grave danger lor the safaty of this county o5 well as for the
furtire f all the other nations, of which the reat of mankind is unaware. We thene-
fore Taed it our duty to wrge that the palitical problems, arising fram 1he Mastenng
of muglear power, be recognized in gl thair gravity, and tha approgriate staps be
takan for their stucy and the preparstion of necessary decisions. We hope that
the cragtion of the Commiltea’ by the Sacretany of War o deal with all aspects of
nucleonics, indicates that thass impications have boon recognized Dy e gow-
armmant. We befieve fhal cur acqualrience with the scenliiis sements of e
sfuaion and prodanged presscugeation with its woeld-side polilical implcations,
imposes on us the obigation to offer 1o the Committes Scme suggestions as 1o
the possible salution of these grave problems,

Scientists have oflen before been accused of providing new weapons for
the mutual desirusticon of nafiors, Inslead of improving their well-being. 1t = wn-
dondsbedly brue thal the discovery of flying, for examgle, has so tar brought much
mare misary than enjoyment and profit to humanity, However, in the past, schen-
tists could disclain direct responsibility for the wse 10 which maniind had put ther
digintarasted discovernas, We feel campalled 10 taka & mons active stand now

. use the suoccess which we have achisved in the development of nuciear
power (€ Traugdi with infinftely greater dangers than werne all the inventions of the
‘pasi. All of us, Temillar with the present stale of nuclecnics, Bve with e vision
belore our ayes of sudden destruction visited on our own country, of a Pear
Harbar dizasier rapaated in thowsand-fold magrification in eveny one of our magor
cilias.

In the past, science has oflen been abla 1o provide also new methods of
profection Egainst new weapons of aggresson it made possible, but it cannot
promise such efficlent protaction against the desiruciive Use of NUC2Er power.
This prabeclion can come anfy from the political organization of the word. Among
all the arsuments calling for an efficient inMematianal organization for peace, e
exislenca of nuclear weapons is the most cimpallfigdne. In the sheance of an
internations! authorly which woold maka ol resar b fance in lemalong’ con-
Hicts impossibla, netions cowld sl be diverfed o a path which mos! lbad o
lotal mutual dastruction, by a specific infernational agreement baming a nuciear
ATTHEMENE Faca.



Analysis

He starts with an argument why they write about this issue, not that they are the authority on this topic
but they are the people who know about the consequences of the nuclear bomb while the rest of the
population does not know about it because of the secret development in Los Alamos.

The second paragraph discussed the effect of scientific inventions. Normally these inventions could have
been used for the benefit of mankind or not. But in this case the scientists have developed a weapon
with infinitely greater dangers.

The next line is a general outcome. All of us live with the vision before our eyes of

Sudden destruction visited on our country, of a Pearl Harbor disaster repeated in thousand-fold
magnification in every one of our major cities .

It is not being said but one can imagine that they expect this outcome of the not mentioned strategyl :
S1 Going on this path of the development of nuclear bombs (short denoted as Arms ace)

They next indicate the probability saying:

P11 Science cannot promise

011 such an efficient protection against the destructive use of nuclear power as against other weapons.
P12 most likely there will be no protection (not mentioned)

012 total destruction (implied)

Then a second possible strategy is mentioned but immediately rejected as impossible as follows

“in the absence of an international authority which would make all resort to force in international
conflict impossible with as a consequence total mutual destruction”

So the protection can only come from another strategy which is:

S2 International agreements between nations “barring” a nuclear armament race
021 divert from a path which must lead to total mutual destruction

P21 could

022 arms race and mutual destruction (implied)

P22 could (implied)

Strategy 2 is obviously suggested as the preferred strategy.



Decision tree

S1 arms race

P11 science can

not promise

011= protection
Against mutual
destruction

Decision table

S1 arms race

S2 International
Agreements

Decision rule

p12 most p21 could
likely

012 total 021 divert
destruction mutual

destruction

Protection against
Mutual destruction
011=021

ull=+
P11 Science cannot promise

Risk avoiding rule predict the preferred strategy

mutal or total
destruction
012=022

ul2=-

pl2=most likel

u22=-
p22=could

S2 International agreements

p22 could not

022 arms race
and mutual
destruction

divert mutual
destruction
021

u2l=+
p21 could



Decision problem 3

Franck, the report of the Metallurgic laboratory

Text in Stoff page 140-143
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at such a pace fhat no other nations would think of attacking us from
of overwhelming retakaton.

The answer to the first suggestion is that although we undoubledly are at
ahenad of the rest of the world in this field, the fundamental facts of nu-
Ciear power are a subject of commeon knowledge. Brilish scientists know as much
=s we do about the basic wartime progress of nucleonics—if not of the speciiic
processes usad in our engineering developments—and the role which French
nuclear physicists have played in the pre-war development of this fieid, plus thew
occasional contact with our Projects, will enable them to caich up rapidly, =t least
as far as basic scientific discoveries are concemed. Genman scieniists. in whose
discoveries the whole development of this field originated, apparently &d not
develop it during the war to the same extent to which this has been done in
America; but to the last day of the European war, we were iving n consiant
apprehension as to their possible achievements. The ceriainty ihat German sc-
antists are working on this weapon and that their govemnment would cen=miy
‘have no scruples against using it when available, was the main moSivation of e
“initiative which American scientists took in urging the development of nuciear
power for military purposes on a large scale in this couniry. in Russa, oo, ©e
basic facts and implications of nuclear Wm&w_ﬁm understood in 1940, and
the experience of Russian scientists i nuclear research is enfirely sUficent 1
enable them to ur stwrﬁ%am, even if we should make
every attempt to conceal them. Furthermore should not expect oo much
success from attempis to keep basic information secret in peacefime, when so-
entists acquainted with the work on this and associated Projects will be scatSerad
to many colleges and research institutions and many of them will coninus ©
work on problems closely related 1o those on which our developments are basad
In other words, even if we can-retain our leadership in basic knowledoe of mucke-
onics for a certain time by maintaining secrecy as to all results achisved on s
and associated Projects, it would be foolish to hope that this can profect o= for
more than a few years.

It may be asked whether we cannot prevent the development & miitary
nucleonics in other countries by a monopoly on the raw materals of nucesr
power. The answer is that even though the Iargest now known deposss of o=
nium ores are under the control of powers which belong o the “westem”™ growp
(Canada, Belgium, and British India), the old deposits in Czechosiovalos are ous-
side this sphere. Russia is known to be mining radium on its own =iy, ad
even if we do not know the size of the deposits discovered so far n B USSR
the probability that no large reserves of uranium will be found in 2 couniry which.

covers Vs of fﬁe Iartd area of the earth (and whusa sphere of influence EEs 0

peting nations the basic scientific facts of nuclear powsr or by comerng 5 r=w
materials required for such a race.

We now consider ﬁgjemnd of the two suggasl}mts mﬂde = The bagevung
of this section, and ask whether we could not feel ourselves safe i 2 race of
nuclear armaments by virlue of our greater industrial potential, Including gresser

our skilled labor corps, and greater expenence of our management—al $e f=c-
tors whose importance has been so strikingly demonsirated in the corverson o
I this couniry into an arsenal of the Allied Nations in the present war. The answer
| is that all that these advantages can give us is the accumulation of a =rge mur-
ber of bigger and betier atomic bombs—and this only if we produce these bosts
at the maximum of our capacily in peace fime, and do not rely on conversion of 2
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stration of the existence of nuclear weapons. After this, it might take other nations |

three or four years to overcome our present head start, and eight or ten years to
draw even with us if we continue to do intensive work in this field. This might be
12l the time we would have to bring about the regroupment of our population and
industry. Obviously, no time should be lost in inaugurating a study of this problem

by experis.

lll. PROSPECTS OF AGREEMENT

The consequences of nuclear warfare, and the type of measures which would
have to be taken to protect a country from total destruction by nuclear bombing,
must be as abhorrent to other nations as to the United States. England, France,
and the smaller nations of the European continent, with their congeries of people
and industries, would be in a particularly desperate situation in the face of such a
threat. Russia and-China are the only great nations at present which could sur-
vive a nuclear_attack. However, even though these countries may value human
life less than the peoples of Western Europe and America, and even though
Russia, in particular, has an immense space over which its vital industries could
be dispersed and a government which can order this dispersion the day it is
convinced that such a measure is necassarywﬂﬂgge&m.:mh\tih%ﬂmt
shudder at the possibility of a sudden disintegration of Moscow and Leningra
and of its new Industrial-Gities in the Urals and SiberiaThersfore, only lack of
mutual frust, and not lack of desire for agreement, can stand in the path of an
efficient agreement for the prevention of nuclear warfare. The achievement of
such an agreement will thus essentially depend on the integrity of intentions and
readiness to sacrifice the necessary fraction of one’s own sovereignty, by all the
parties to the agreement.

From this point of view, the way in which the nuclear weapons now being
secretly developed in this country are first revealed to the world appears to be of
great, perhaps fateful importance.

One _possible way-—which may particularly appeal to those who consider
nuclear bombs primarily as a secret weapon developed to help win the present
war—is o use them without waming on an appropriately selected object in Japan. It
is doubtful whether the first available bombs, of comparafively low efficiency and
small size, will be sufficient to break the will or ability of Japan to resist, especially
given the fact that the major cities llke Tokyo, Nagoya, Osaka and Kobe already
will largely have been reduced o ashes by the slower process of ordinary aerial
bombing. Although important tactical results undoubtedly can be achieved by a
sudden introduction of nuclear weapons, we nevertheless think that the question
of the use of the very first available atomic bombs in the Japanese war should be

|

[

weighed very carefully, not onty by military authorities, but by the highest palitical _

leadership of this country. If we consider international agreement on total preven-
tion of nuclear warfare as the paramount objective, and believe that it can be
achieved, this kind of introduction of atomic weapons to the world may easily
destroy all our chances of success. Russia, and even allied countries which bear
less mistrust of our ways and intentions, as well as neutral countries may be
deeply shocked. It may be very diificult to persuade the world that a nation which
was capable of secretly preparing and suddenly releasing a weapon as indis-
criminate as the rocket bomb and a million times more destructive, is to be
(trusted in its proclaimed desire of having such weapons abolished by interna-
\tional agreement. We have large accumulations of poison gas, but do not use
them, and recent polls have shown that public opinion in this country would dis-

14:
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approve of such a use even if it would accelerate the winning of the Far Eastern
war. It is true that some irrational element in mass psychology makes gas paison-
ing more revolting than blasting by explosives, even though gas warfare is in no
way more “inhuman® than the war of bombs and bullets. Nevertheless, it is not at
all certain that American public opinion, if it could be enlightened as to the effect
of atomic explosives, would approve of our own country being the first to intro-
duce such an indiscriminate method of wholesale destruction of civilian life.
Thus, from the “optimistic™ point of view—looking forward to an international
agreement an the prevention of nuclear warfars—the military advantages and the
saving of American lives achieved by the sudden use of atomic bombs against
Japan may be outweighed by the ensuing loss of confidence and by a wave of
horror and repulsion sweeping over the rest of the world and perhaps even divid-
ing public opinion at home. :
i From this point of view, a demonstration of the new weapon might best be
| madle, befare the eyes of representatives of all the United Nations, on the desert
50; a barren island. The best possible atmosphere for the achievement of an
_international agreement could be achieved if America could say to the world,

“% *You see what sort of a weapon we had but did not use. We are ready to re-

! nounce its use in the future if other nations join us in this renunciation and agree
to the establishment of an efficient international control.”

After such a demonstration the weapon might perhaps be used against Ja-
pan if the sanction of the United Nations (and of public opinion at home) were
obtained, perhaps after a preliminary ultimatum to Japan to surrender or at least
to evacuate certain regions as an alternative to their total destruction. This may
sound fantastic, but in nuclear weapons we have something entirely new in order
of magnitude of destructive power, and if we want to capitalize fully on the advan-
tage their possession gives us, we must use new and imaginative methods.

It must be stressed that if one takes the pessimisfic point of view and dis-
counts the possibility of an effective international control over nuclear weapons at
the present time, then the advisability of an early Use of nuclear bombs against
Japan becomes even more doubtful—quite independently of any humanitarian
considerations. If an internafional agreement is not concluded immediately after
the first demonstration, this will mean a flying start toward an unlimited arma-
ments race. If this race Is inevitable, we have every reason to delay its beginning
as long as possible in order to increase our head start still further. It took us three
years, roughly, under forced draft of wartime urgency, to complete the first stage
of production of nuclear explosives—that based on the separation of the rare
fissionable isotope U**®, or its utilization for the production of an equivalent quan-
tity of another fissionable element. This stage required large-scale, expensive
constructions and laborious procedures. We are now on the threshold of the
second stage—that of converting into fissionable material the comparalively
abundant common isotopes of thorium and uranium. This stage probably requires
no elaborate plans and may provide us in about five or six years with a really
substantial stockpile of atomic bombs. Thus it is to our interest to delay the begin-
ning of the armaments race at least until the successful terminalion of this sec-
ond stage.-The benefit to the nafion, and thé saving .of American lives-in-the
tuture, achieved by renouncing an early demonstration of nuclear bombs and
letting the other nations come into the race only reluctantly, on the basis of
guesswork and without definite knowledge that the “thing does work,” may far
outweigh the advantages to be gained by the immediate use of the first and
comparatively ineffiGient bombs in the war against Japan. On the other hand, it
may be argued that without an early demonsiration it may prove difficult to obtain
adequate support for further intensive development of nucleonics in this country

-
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and that thus the time gainad by the pﬂst_gnnemaumj_an_qpﬂn.mamems race
will not be prope thy used. Furthermofé one may suggest that other nations are
nuw or will soon be, hot entirely’ unaware of our present achievements, and that

aﬂdumnarﬁérrust thus wnrsenlng rather than improving the chances of an uli-
mate accord on the internatiGrar tontrol of nuclear explosives.

Thus, if the prospects of an agreement will be considered poor in the imme-
diate future, the pros and cons of an early revelation of our pessession of nuclear
weapons to the world—not only by their actual use against Japan, but also by a
prearranged demonstration—must be carefully weighed by the supreme political
and military leadership of the country, and the decision should not be left o

" military tacticians alone.

e | may pmnt out that scientists themselves have initiated the develop-
ment of this “secret weapon® and it is therefore strange that they should be reluc-
tant to try it out on the enemy as soon as it is available. The answer to this
question was given above—the compelling reason for creating this weapon with
such speed was our fear that Germany had the technical skill necessary to de-
velop such a weapon, and that the German government ha{i no_moral restraints
regarding its use.

Another argument which could be guoted in favor of using atomic bombs as
soon as they are available is that so much taxpayers' money has been invested
in these Projects that the Congress and the American public will demand a return
inr their money. The attitude of American public opinion, mentioned earlier, in the
matter of the use of poison gas against Japan, shows that one can expect the
American public to understand that it is sometimes desirable to keep a weapon in
readiness for use only in extreme emergency; and as soon as the potentialities of
nuclear weapons are revealed to the American people, one can be sure that they
will support all attempts to make the use of such weapons impossible,

“Once this is achieved, the large installations and the accumulation of explo-
sive material at present earmarked for potential military use will become available
for important peace time developments, including power production, large engi-
neering undertakings, and mass production of radioactive materials. In this way,
the money spent on wartime development of nucleonics may become a boon for
the peacetime development of national economy.

IV. METHODS OF INTERNATIONAL CONTROL

We now consider the guestion of how an effective international control of nuclear
armaments can be achieved. This is a difficult problem, but we think it soluble. It
requires study by statesmen and international Jawyers, and we can offer anly
some preliminary suggestions for such a study.

Given mutual trust and willingness on all sides to give up a cerain part of
their sovereign rights, by admitting international control of certain phases of na-
fional economy, the control could be exercised (alternatively or simultaneously)
on two different levels.

The first and perhaps simplest way is to ration the raw materials—primarily,
the uranium ores. Production of nuclear explosives begins with the processing of
large guantities of uranium in large isctope separation plants or huge production
piles. The amounts of ore taken out of the ground at different locations could be
controlled by resident agents of the international Control Board, and each nation

11

145



12

Analysis

The preambule has been analyzed as a separate decision problem see Decision problem 2.

At the bottom of the first (page 140) two strategies are mentioned which are elaborated in the next
pages:

S1 Keeping our discoveries secret for an indefinite time and S2 Developing our nucleonic armament at
such a pace that no other nations would think of attacking us from fear of overwhelming retaliation

On page 141 the report describes why they think that S1 will not work. They believe that other nations
have the same basic knowledge and can start develop their own nuclear bombs. So the conclusion is;

P11 it would be foolish to hope

011 that this can protect us for more than a few years

P12 it is likely (implied)

012 that the other nations start to develop their own nuclear bombs (Implied)

An intermediate discussion is presented about the possibility to prevent the other nations from
developing nuclear weapons by a monopoly on the raw material of nuclear power. However this
strategy is immediately rejected because Russia is so big that one can expect that they will also have
large reserves of uranium. So this option is not taken seriously.

Subtree for strategy S1

S1; Keeping our discoveries secret for an indefinite time
P11 foolish to hope pl2is likely
011 protect us for more than a few years 012 arms race

Then they go on with the second strategy:

S2 Developing our nucleonic armament at such a pace that no other nations would think of attacking us
from fear of overwhelming retaliation

021 the accumulation of a large number of bigger and better atomic bombs
P21 can, if produced at the maximum capacity in peace-time

P22 can (implied)

022 not lead to a large number of bigger and better atomic bombs

On page 142 the authors suggest that the reaction of possible other countries in case 0211 would be
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So: to attempt a sudden unprovoked blow simultaneously on all our major cities. The consequence
could be

PSo1 the temptation will be overwhelming

0211 Destruction of a major part of our industry and a large part of our population, aggregated in
densely populated metropolitan districts and no capacity for retaliation

P211 no doubt indicated (implied)

IT is of course also possible that

So2 the other nations will not do this
Ps02 small (Implied)

0212 no destruction (implied)

From the middle of the page 142 the report suggests a way to protect the US against such a first use of
nuclear weapons by another nation is to move the industry and population from dense areas of 500
squared miles to less dense populated areas. They don’t believe that this can be done but” felt,
however, that this dilemma had to be stated, to show what kind of alternative methods of protection
will have to be considered if no successful international agreements are reached.” They also mention
that the US should start now if they want to realize this protection because they have maximally 10
years before the other nations will overcome our head start.

The subtree for strategy S2

S2 rapid development of nuclear weapons for retaliation

P21=can, if if produced at the p22=can
Maximum capacity

021 the accumulation of many 022: no more weapons
and better nuclear bombs

Psol= overwhelming pso2=very small
Temptation
Sol: first strike on So2 ; no first strike
many places
p211 no doubt p212=no doubt
0211= destruction of 0212= no destruction

Industry and people
No capacity for
retaliation
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On page 143 in the section Il “prospects of agreement” they start with saying that probably other
nations like Russia and China may be in a better position to create this protection than the US or
countries in Europe but also for these countries it seems an impossible thing to do. Imagine to
disintegrate cities like Moscow and St Petersburg. “Therefore, only lack of mutual trust and not lack of
desire for agreement, can stand in the path of an efficient agreement for the prevention of nuclear
warfare. The achievement of such an agreement will thus essentially depend on the integrity of
intentions and readiness to sacrifice the necessary fraction of one’s own sovereignty, by all the parties
of the agreement.”

Given this general idea the report considered two possible strategies to introduce the nuclear bomb in
the international debate:

S3 use of the present nuclear bombs without warning on an appropriately selected object in Japan
P31 it is doubtful

031 to break the will or ability of Japan to resist

P32 maybe (implied)

032 break the resistance (implied)

P33 undoubtedly

033 important tactical results

P34 may easily destroy all our chances

034 succes i.e. an international agreement (implied)

After that the report explains why this will happen because all countries will be shocked by the use of
the weapon by the US and don’t trust the suggestion to abolish these weapons of the same country

After that the report discusses the effect on the public opinion in the US
P311=p321itis not at all certain

0311=0321 approve of our own country being the first to introduce such a weapon
Implied is that these consequences can also not occur

P312=p322=1-p311

0312=0322= no approval of our country

So they summarize that the advantages of use of the bomb may be outweighed by the ensuing loss of
confidence and by a wave of horror an repulsion sweeping over the rest of the world and perhaps
dividing public opinion at home.

This suggests that the utility of this strategy is negative although the immediate results in the war are
positive but the negative effects on the trust and the possible agreement are larger
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The subtree for strategy S3

S3 use of the present bombs in Japan

P31=it is doubtful p32=may be
031= break resistance of 032; no break of resistance
Japan
P311=notatallsure p312=not so sure P321=not at all sure p322 =not so sure
0O311=approval of the p312 =disapproval of the 0321=approval of p322= disapproval of
US public US public the US public the US public

For all branches add
P33= undoubtedly

033=important tactical results

P34= may easily destroy all our chances

034= an international agreement

Overall the results of this strategy are evaluated as negative because they say: “the advantages of use of
the bomb may be outweighed by the ensuing loss of confidence and by a wave of horror an repulsion
sweeping over the rest of the world and perhaps dividing public opinion at home.”

On page 144 third section starts the discussion of the 4™ strategy.
If the atmosphere is such that an agreement with control is possible the S4 should be tried

S4 A demonstration of the new weapon before the eyes of representatives of all the United Nations on
the desert or a barren island combined with a statement “ You see what sort of weapon we had but did
not use. We are ready to renounce its use in the future if other nations join us in this renunciation and
agree to the establishment of an efficient international control.”

P41=the best possible atmosphere could be achieved

041= achievement of an international agreement
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The text goes on with a bizarre perspective that one even gets permission to use the weapon in the war
after a warning in a deserted area in Japan. They assume that

P411possibly with sanction of the UN

0411 use of the weapon against Japan

But they should also realize

P42 possible (implied)

042 no immediate international agreement (implied)
P421=1 (implied)

0421= armsrace (implied)

Subtrees for strategy S4

S4 Demo immediately in desert

P41= best possible p42=1-p4l
041=agreement 042 no agreement
P411 p412 p421=1

0411 demo in Japan no demo 0421= armsrace
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If the atmosphere is such that an agreement with control is not possible then they evaluate strategy S5
and S6

S5 Use of the bomb in Japan

P5=1= Will lead

051 Humanitarian problems

052 Immediate start of the armament race

Sub tree Strategy S5
S5 Use of the bomb in Japan
P5 will lead
051 Humanitary problems

052 Immediate start of the Arms race

S6 delay the demonstration at all
P61 Possible
041 an increase of our head start in the form of a stockpile of atomic bombs in 5 or 6 years

After that the report indicates its preferred choice: Thus it is to our interest to delay the beginning of the
armaments race at least until the successful termination of the second stage (of development of nuclear
weapons)

Then again an evaluation of the utility of the different outcomes is given

"The benefit to the nation, and the saving of American lives in the future, achieving by renouncing an
early demonstration of nuclear bombs and letting the other nations come in the race only reluctantly,
on the basis of guesswork and without definite knowledge that the thing doe work may far outweigh the
advantages to be gained by the immediate use of the first and comparatively inefficient bombs in the
war against Japan”

After that the report suggest the possibility that there will be not enough support for the development
of the weapons and so the advantage will not be obtained without a demonstration of the efficiency of
the working of the bomb

P62 possible
062 no support for development and No head start

Then they suggest as well that possibly the armaments race is not prevented because due to the delay
of the demonstration other nations don’t trust the US and start immediately with their research

P611=P621 Worsening the chances
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0611=0621 ultimate accord on international control of nuclear weapons
P612=P622 increased chance
0612=0622 arms race

Finally they say why those who made the bomb are against immediate use and they suggest that the
population may accept this decision not to use them now and also to support all attempts to make the
use of these weapons impossible if their potentialities are demonstrated.

An agreement can only be realized if control can be organized. The last section discusses the way this
can be organized. This is the topic of the next section

Subtree for strategy S5
S6 Delay the demonstration
P61=possible p62= possible
061 = head start 062=no head start
P6ll=worsening p612=increasing p621=p611 p622=p612
chances chances
0611= agreement 0612= armsrace 0621=0611 0622=0612

Decision rule

It seems to be clear that they want to prevent an arms race with as a possible consequence a total
destruction of the world. But because of the complexity of the description of the decision problem with
rank ordered utilities and rank ordered probabilities there is no simple decision rule that can predict
their choice.



Decision problem 4
Glen Seaborg to Ernest O Lawrence June 13 1945 .

Source Nuclearfiles.org
June 13, 1945

June 13, 1945

Mr. Erpasi 0. Lavwnencs
Radiglion Labaoratory
Univergity of Califomnia
Berkeley, Calfomis

Dear Emeast:

| arm writing to give you my opinions and suggestions on the question of the courss to be taken for nuckar weapons in the
immediate future, and also on the quesfion of the past war fubure for peuckeonics, My purpose is to express myself briefly
here upon such political and secial questions as the release of information, vse of the weapon jn_the-present war and post

e War gentrel of the weapan, rather than wpon the aclual research program which would be difficult to cover In & short
communicatan, 5z you know, it is difficult to express ungualified opinions en such poliical and social quastions as thase
on the basis of information available to us, and therefore | have the feeling that my visws could change If there 3 impartant
infanmation, espe-cially n respect fo the present war, which is not at our disposal | do want to say, however, that these
prasent opinians are shared almost unanimously by e people sssocited with me in my seclon of the Chemistry Didsion
here. For the purpess of bréviy | shall st our conclusions with ftlle of no discussion of the basis for the development of
these conclusions. These opinions of courss are based on the assumpfion that the developrent of & nuclear weapan of
great destructive capacity is now essentially an sccomphshed fact

| befigve that the basic facts conceming the successiul release of nuckar enery and its Immense destructive possibilites
should be meda public snd impressad upan-pubks opinlon i this country and all aver the word very soon, Thera should
be essantialy two.stages in the release of this information, disclosure to the general public of the results which have been
o, @hbtalied, and the publication of these results through more or less regular scientific channals. The first of these, disclosura

10 the pulbhic, should come seon and probably need go no further than 1o deseribe the destustive possibiilins of the self-
sustaining chain rescfion with the heavy isolopas, with some non-technical descripban of the achizvements in the
manufacturing of such fssionable matertal. The method to be employed for this release should be chagen only after much
careful study; perhaps a stepwise refease, studying the effect st each step, should be used. The publication i rgultsr
scinntific channels, which is not an urgent matter, should come fater but should then go at least 5o Ear as to cover the
entire scientiic basts of the accompishments, This would include such Hems as the exstence of and the important nuclear
propertias of the heavy kotopes, the fundamentsl infsrmation about the nucleer chaein reaclions, the basic information
concemad with the methods for the separation of the uranium isotopes, the furdamenta! informafion about chain-reacting
structuras Used in the manufacture of the heavy synthetlic isotopes, and the fundamental chemical properties of the new

. Symihetic elemente. Berhaps it would be all right to withbold indefinitaly some of the Information with respect to the actual
detailed designs of the major manufacturing instalations. This miight not be construed a5 oo unnsatural a procadurna in that
the marenance of secrecy in reqard to ordnance mfor-rmation and in respect to many industrial operations has an
established pre-cedent in this country. .

With respect fo use in the presant war we sugges! the following. Our co would probably loss seme of the confidence
of our Afies and dete-riorate our moral position with respect to the o ing of futung use of the weapon # wa were 10 use
it directly upon Japan without waming. |t seems certain that the moral pesition of our country would be gresthy
strengthenad if tha first demonstration of this weapon were made upon some uninhabfed island in the presenca of e
invied representatives of 21 the kading countries of the world, including Japan. Folowing such a successful
demenetration Japan would be given an ulfmatum lo surrender and if this ultmatum was not accepted, the question of
then using the weapon would be decided by the United States together with the United Nafons; the sanction of other
lzading nations of the world would be important. The question of intemational control of this weapeon, touched upon in the

next paragraph, should of eourse be vigorously pursued immediately after the demonsiration.

The quastion of the post war contrel of nuclesnics & a mest dificult one. The sbove-described disposition of the weapen
in the present war emounts sssentially o subondinating itz use now toward the broader geal of Insuring contral over il
e langer post war future, One methad of post war contrsl fies in the complete outlawing of nucleonics reseanch
throughout the word; | believe that this methed, which amounts to advocating the suppression of sciznce, is too unnatural
far b succesd, We would favor, rather, if it could possibly be made consistent with our national security and with worid
-y, fres research in nuclkeonics throughout the world with complete ex-change of all the basic information and some
degres of contral through &n infemational organization, Prabably the best method of contral lies in the condrol of the raw
materials, athough this s admittedly difficull. Completely free research i nucleonics, unforunately, makes it pessile for
any counlry 1o accumutate a stockpile of fissionable matessl. |t s the opinion of some that probably the anly method of
maintzining control under such condiions would involve word-wide poping to form a stockpie of fissionable matarial to be

hrrp:a'(nunlwrﬁlgs.urg-’rcdmmmHl‘?AfﬁMSUﬁlj-S&&bﬂfﬁ-!aw.r;l@rh.!‘thm 5-2-2004
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Analysis

He presents in the first section why he writes this letter and indicates that this is the almost unanimous
opinion of people associated with him in his section of the Chemistry division. He gives conclusions and
not all details.

In the second section he suggest: “the basic facts concerning the successful release of nuclear energy
and its immense destructive possibilities should be made public and impressed upon public opinion in
this country and all over the world very soon”

Given the word “should” this text presents his preferred choice to inform the public but he does not give
the arguments for this preference. Then he continuous to explain that it should be done in two steps,
one for the public in general and one in the form of standard scientific publications. He also suggests
that some information should not be presented about the production processes as it is not uncommon
in industrial operations.

In the third section he discussed the use of the atomic weapon in the present war:

S1is the use of the atomic weapon dire3ctly upon Japan without warning. The he expects:

(0O11) “Our country would probably (p11) lose some of the confidence of our Allies and (012)
deteriorate our moral position with respect to the outlawing of future use of the weapon if (51) we were
to use it directly upon Japan without warning.

The fact that he says probably, implies that there is also a probability (p12) that this does not happen
negation of 011 and 012

As alternative he suggests : (021)It seems certain that the moral position of our country would be
greatly strengthened if (52) the first demonstration of this weapon were made upon some inhabited
island in the presence of the invited representatives of all the leading countries of the world including
Japan. Then he continues with this strategy in three steps: “Following such a successful demonstration
(522)Japan would be given an ultimatum to surrender and if (0211)this ultimatum was not accepted,
(523 the question of then using the weapon be decided by the US together with the UN. (0231The
sanctions of the other leading nations would be important”

The question of international control of this weapon ... should of course be vigorously pursued
immediately after the demonstration.

Although he does not make his choice explicit, it is clear from the fact that he continuous with the
problem of the control of the development of nuclear weapons that he prefers the second strategy.

After this section he continuous with the issue of the control of nuclear weapons which is a different
issue that we ignore as not important for the decision problem about the use of the nuclear weapons at
hat moment.



Decision tree

S1
Use of the atomic weapon directly
upon Japan without warning

P11=probably

(O11) “Our country would lose some
of the confidence of our Allies

and

deterioration of our moral position
with respect to the outlawing of
future use of the weapon

s2
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p12= 1-probably

012 no los of confidence
of our allies
and
no deterioration of our moral position
with respect to outlawing of
future use of the weapon

1.The first demonstration of this weapon were made upon
some inhabited island in the presence of the invited representatives

of all the leading countries of the world including Japan.

2. ultimatum
3. use of the bomb

p2=Certain

(021) the moral position of our country

would be greatly strengthened

s22
Ultimatum to Japan to surrender

P211=Possible

p212=possible

(0211) Ultimatum accepted (0212) ultimatum not accepted

S23 use of the bomb against Japan

023 support of the UN and other nations



Decision table

s
Use of the atomic weapon directly
upon Japan without warning

011=0ur country would lose some probably
of the confidence of our Allies

and

deterioration of our moral position
with respect to the outlawing of
future use of the weapon

012 Our country would NOT lose some 1.probably
of the confidence of our Allies

and

NO deterioration of our moral position +

with respect to the outlawing of
future use of the weapon

021=the moral position of the US
greatly strengthened

022= ultimatum accepted

023= use of bomb with support of UN
And other nations

Decision Rule
The Risk avoiding suggest the chosen strategy S2
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S2
1. Demo
2. Ultimatum
3. Use of the bomb

certain
+

possible
+

possible
+



Decision problem 5

Recommendations of the scientific panel June 16 1945
Author. J.R. Oppenheimer

Use of the nuclear bomb

Text in Stoff page 150

You have msked 08 to comment oo the initial wEs el
the new weayss, This wse, in our opinlen, should be
guch &g to prowcte a smtlafactory adjustment of o&r Ln=
termatiasel selations. At the spne Riwe ' 20

{t) ™ acsomplish thege ends we recormsnl that
haforse the weapons are used net aply BEritaln, bat alse
Muinsias, Froncs, acd Chirg be advised thot we have nade
cenalderable progress in our wWobk on Atomic weapons;
that the=e nav ba rasdy B ume during the present Ware,
pd Eaat wWe would weloome sagzoedfions g3 to Bow WE Con
cooperate 1o na‘.l:inElt'hin developrent oontrfbute o im=

praved international relatléns.

'r (2] The opinione of pur scleitific colleagies on
the initi=l use of thess Weapons are not unsnizous: they
fange Teom the proposal of o pusely techeical demonstza-
tion to that of the wilitery applicaticn Best dealpmed
to induce sarrender, Those whi sdvocate & parely teoh—
nical demomatration wouwld sish #¢ cotlew the une of
mtoolc weapane, and Bave feared that 1f We use the was=
pong now our poodtion En fafece Begotiations will b=
prajudioed. Dthera ze the nmrmm of apving
dperican 1ives by izmediate nllltasy uae, believe
that auck ugs WELl Inprove the ipternatlanal praospecta;
in that they ore more copcaraed with the preventlon of
war ‘tham hm the slimination of this specific waspon.
Wa fInd porsslves ocloser #o these 1latier views] We oan
propoee na technical dercnoftration likely t& Teing an
and to the war; We ses ne asceptable altermative ta
dir=ot sllitary use.

(31 WEith megard %0 these peneral sapects of the
uge of atomlo energy, 1% I8 clofr that we, o= solentifio
meny heove po proprietery righte. It ig toue that we Are
aTARE tho Tew citizens who Bave hed occasion to give
thoupktfal oconsideration to these problems durlng the
past faw yosra. e hawe, howswer, Do clain o opecial
conpetencs in selvieg the political, soolal, and mllitery
protlena wnich are pressnted by the edvent of atonle powes.

23
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Analysis
Section 1 gives an introduction.

Section 2 makes an argument that whatever will be decided, the countries Britain, Russia, France and
China should be informed about the development in this field and that suggestions would be welcome
how we can cooperate in making this development contribute to improved international relations.

There are no arguments given for this strategy so we do not include this part in the decision problem.
The decision problem starts in the next section. He starts to say that there is no unanimous opinion in
the scientific community. The opinions range from:

S1 a purely technical demonstration to S2 a military application best designed to induce surrender

Those who advocate S1 would wish to (011) outlaw the use of nuclear weapons and have feared that if
we use the weapons now (021) our position in the future negotiations will be prejudiced.

Others emphasize (022) the opportunity of saving American lives (by immediate military use) and that
such use (023) will improve the international prospects (of prevention of war)

The latter are “more concerned with the prevention of war than with the elimination of this specific
weapon”

Then he suggests the inclination of the committee to the last opinion.

In the last section he confesses that as scientists they had no special knowledge about the issues about
the use of general aspects of atomic energy.

Decision tree

S1 S2
a purely technical demonstration a military application best designed to induce surrender
(O11) outlaw the use of nuclear weapons (021) our position in the future negotiations

will be prejudiced.
(022) the opportunity of saving American lives

(023) will improve the international prospects to
prevent war

When we assume that both groups accept the presented structure of the problem there is no solution
for this decision problem unless one makes an evaluation of the utilities of the consequences of the two
strategies. That is indeed the case:
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Those who see outlawing the use of nuclear weapons as more important than the outcomes of the use
of the weapons now chose S1

Those who see prevention of war as more important prefer strategy S2

The Decision table is the same as the decision tree

Oppenheimer suggests that both groups use a lexicographic rule to come to their choice



Decision problem 6

A petition to the president of the United States (first version) July 3 1945
Author. L.Szilard

Use of the nuclear bomb

Source US National Archives, Record Group 77
Algenie Bombe Decisiom - Szilerd Petition verssan 1, July 3, 1945 Page 1 af 2

gt

& UP to Atcenic Bombe Degision
O UP o oo Sxilnd Onlires

Szilard Petition, First Version, July 3, 1945

Sowrce: U5, Rarlonal Archives, Recond Group 77, Records of the Chief of Engineers, Manhnttan Engineer Districe,
Harrisoa-Bundy File, falder 276

The first version of Leo Seilard's petithon, dated July 3, 1945, was more strongly worded than the final venson.
It was nbso more specific in identifying the moral issoes that he belleved were nvolved,

Rejecting the pretense that the tnrgets would be silitary, the petithon called atomic bombs “s means for the
ruihiless anmikikation of cities,™

The bombing of cities, it inwed, “had been condemped by American public opinion oaly 3 few viara age
when applied by the Germana to the cities of England, Our use of nfomic bombs in this war woold carry the
warkd 2 lomg way further on this path of rethlessness."

'; The petition coneluded by requesting the Presidont “to vube that (he Unbled States shall nod, in ibe preseat
phase of the war, resort 0o the use of atomic bombs."

The Juky 3 version received 59 signatures at the Chicigo Metallurgical Laboratory, but it was not suhmlited io
ihee President im this form. Srilerd sesght to broaden support, asd rewrobe it inbo the fnal version of Jaly 17,

SECRET

IRADED UMCLASEIFIED

July 3, 1945
A FETITION T THE FRESIDENT OF THE UNITED STATES

Disooverivs of which the people af the United Sisies are not sware may afliect the welfare of this nation in the near

@ funce. The (fheration of atomie power which has been achioved places momiz bambs in the hands of the Army, [t
places in your hards, as Commarder-in-Chief, the fiteful decison whether ar not o sanction the uss of such bombs
im thi prisesl phasa af the war against fapan,

We, the undueraigned scientists, have been waorking in the fisld of stomic power for o sumber of years, Untll recesvily
we have had to reckon with the possibility tbst the United Stetis might be attacked by atomic bombs during this war
#mid that her anky defense might lie in 2 coumnterattack by the snme means, Today with this dangsr averted we feel
impelied to =my what fodlmws:

The war has to be brought speadily to & successfil conslusion and the destruction of lapaness cities by means of
atemic banbs may very well be an effective method of warfire, We feel, bowever, thist socl &0 alisck on Japan osald
not he justified in the present circumsiancss. We believe that the United States caght not 4o resort e the uze of
aniiic bambs in the present phase of the war, 2f least not wnbess il vorms whiich will be imposed upon Japen alter
the war are publicly snnouneed and subsequently Japan i given an opportunity to surrender,

If such pubdic antouncement gave ammrance b the Japanese that they conld Iook forwsrd io a 1ife devosed 1o peaceful
pursits in their homeland and if Iapan atill refusee to surrender, cur nation would then be faced with a sifuation
wiich might require 2 re-examination of her position with respect to the use of atomic bonbs in the wer.

Ao bombs are primarily n means for the nuthbess annihilition of citics, Ones they wine mtradustd as an
instrument of war [0 would be difficult to resis for long the tempeation of putting them to such wse

Erttpetfvewrw demnen comydecision 4. 5-0 703, ktml 4-1-2004
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& Deecigion - Szilard Petithon worsion 1, July 3, 1945 Page 2 of 2

T Imst fiew wears show a marked tendency toward incrensing ruthlessness, Al pressal our Air Forces, siriking at the
Tapanese cities, nre using the same methods of warfere which were condemned by American publiz cpinion caly o
ferw years sgo when applied by the Germnana to the citiss of Enpland, O use-of stontic bombs in this war would
carry the world & long way further an this path of ruthlessness.

Abomis pover will provide the nations with new means of destroction. The olomic bombs ot car disposal represent
caly the frst step in this direction and thers is almoss no limis to the destroctive power which will become avallabis
i thi coirss of this develapment. Thus a nalion which sels the precedent of using thess nesdy liberated Siroes o
nature for purpeses of destnoction may have to hear the reaponsibility of opening the dese to an ern of devastation oo
n unimagimable scale

In view of the foregeing, we, the undersigned, respactfully petition that vou exercise yoor power as Commander-m-
Chief ta rule that the Unbied Saates shadl not, in the present phase of b war, resort fo the use of stomie bombas,

Lao Sgilard amd S8 eo-signers

[Souree for number of signers of July 3 petiticn: Szilard to Frank Cppenheimer, July 23, 1945, Brbert Oppenheimer
Prpera, Liteary of Canpress, Washinglon D.C.]

;J?g};ighl Nﬂm;mﬁbﬁhﬁdﬁu& is beligved 10 be In ;ﬂi:mﬂn. B dranseripiion and
formatting as an e-tet, bowever, & copyright [995- 1658 by Gene Tannen (gene@dannen.com.

B2 UP 1o A Bk Desisien
B3 1P to Lep Sdlard Cmling

LIRL: Bufrpe v dlanimei comidesi sion4 5-07-03, bim|

bt dammien. e dicia o4 50703, mml 422004
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Analysis

Section 1 gives an introduction why he writes to the president who has to decide about the use of the
bomb

Section 2 mentions that the bomb was developed because of fear of the use of this weapon by
Germany. This danger does not exist anymore.

Then he suggests the following strategies:

S1 the destruction of Japanese cities by means of atomic bombs may very well be an effective method
of warfare. We feel however, that such an attack on Japan could not be justified in the present
circumstances.

We believe that the US ought not to resort to the use of atomic bombs in the present phase of the war,
at least not unless

S2 the terms which will be imposed upon Japan after the war are publicly announced and subsequently
Japan is given an opportunity to surrender.

(p21)If Japan still(022) refused to surrender our nation would then be faced with a situation which
might require a re-examination of her position with respect to the (521)use of the atomic bombs in the
war.

This implies that Japan can also surrender (021) and then the use of the bomb is not necessary.

The next section mentioned that the bomb is mainly made for destruction of cities and type of warfare
that was condemned by the American public when the Germans were doing this to cities in England.

The text goes on that the atomic bombs at our disposal represent only the first step in this direction and
there is almost no limit to the destructive power which will become available in the course of the
development.

Thus a nation which sets the precedent of using these newly liberated forces of nature for purposes of
destruction (p)may have to bear (O11)the responsibility of opening the door to an era of devastation on
an unimaginable scale.

Finally he suggest the present not to resort to the use of atomic bombs



Decision tree

S1 use of atomic bombs in Japan

P1=May p2=may not
O111: Japan surrenders 0112 no surrender
0121 responsible of opening the door 0122 =0121

to an era of devastation on an
unimaginable scale

S2 An ultimatum to Japan
+ use of the bomb if necessary

021 Japan surrenders 0212:1Japan does not surrender
+
022 No Responsibility for S21 Use of the atomic bomb

devastation
0222 Japan surrenders +

0222 Responsible for devastation _

It is not clear which rule determines the preferred strategy S2
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Decision problem 7

A petition to the president of the United States (second version) July 17 1945
Author. L.Szilard

Use of the nuclear bomb

Source: Stoff document 62

A PETITION To THE FRMSTDENT GF THE URITED STATES'
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Analysis

Section 1 gives an introduction why he writes to the president who has to decide about the use of the
bomb

Section 2 mentions that the bomb was developed because of fear of the use of this weapon by
Germany. This danger does not exist anymore.

From section 3 onwards he develops his suggestions with respect to the use of the bomb

S1 The use of atomic bombs
Effective
+To bring the war to an end

(Arms race)

_All cities will be in danger of sudden
annihilation

_Responsibility of opening the door for
devastation on unimaginable scale

_our moral position would be weakened

_More difficult to bring the forces of destruction
Under control

S2 Provide Japan with an ultimatum
To surrender

Possible possible

+ surrender _nosurrender
S21 Use of atomic bombs
+Japan surrenders

_ (Arms race)

_ All cities will be in danger of sudden
annihilation

_Responsibility of opening the door for
devastation on unimaginable scale

_our moral position would be weakened

_More difficult to bring the forces of destruction
Under control

Decision rule
The reversed Simon rule predicts this choice.



Decision problem 8

Lettre to the secretary of War of th
e US August 17 1945
Author. R.Oppenheimer

Future developments

Source: Stoff document 89
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TOP SECRET

adhieved, could protett un. from the mestl tarpinle deatmuicilon.
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Analysis

Section 1 gives an introduction why he writes this letter and why he will provide very general principles
instead of more specific technical ones. These general principles are:
1. That weapons quantitatively and qualitatively far more effective than the now available will
result from further work on those problems. (then follows why he thinks so)
2. No military countermeasures will be found which will be adequately effective in preventing the
delivery of atomic weapons
3. We are not only unable to guarantee hegemony for the next decades , we are equally unable to
insure that such hegemony, if achieved , could protect us from the most terrible destruction

In point 4 finally the decision problem and the suggested strategy is mentioned:

S1 development of more effective atomic weapons

P11 grave doubts

011 contribute essentially and permanently to the prevention of war

He explains then why he thinks so. Then he continues

S2 All necessary international arrangement be made to make future wars impossible
P2 Can be based only

02 safety of our nation

The latter is the strategy recommended unanimously by the scientific panel

Decision tree

S1 development of more effective atomic weapons

P11 grave doubts p12 =likely
011 contribute essentially and 012 No contribution to
permanently to the prevention of war essentially and permanently prevention of war

S2 All necessary international arrangement
be made to make future wars impossible

P2 only basis
02 safety of our nation

The Decision rule:
Risk avoiding rule because p2>p11 will lead to the choice of S2.



Summary of the results

Nominal rankordered
Probabilities probabilities
Nominal
Utitilties 6,7 2,4,8
Rankordered
Utilities 1,5 3

Decision rules

Reversed Simon
Risk avoiding
Lexicographic
No rule

decision problem

7
2,4,8
1,5
3,6
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Decision problem 6 is specified with positive and negative outcomes and there is no evaluation given of

these outcomes which is done later in decision problem 7 by the same decision maker.

Decision problem 3 has been specified with rank ordered probabilities and rank ordered utilities and due

to that there is no simple rule to predict the preferred choice.



