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Abstract 

A survey of the current l iterature in the area of decision making 

reveal s several persistent problems , i ncl uding the lack of a defi nition 

of deci sion, This t hes i s approaches decis i on making as a process 

including information acquisiti on and processing, rather than as a 

discrete behaviour occurring subsequent to these events , Two 

hypotheses derived from the mode l are tested 1 that two forces are 

operating in the decis i on making process , one toward acquiring 

information and the other toward choosing one of the alternatives ; and 

t hat relative valences are preferred i n making decisions , Fifty-six 

undergraduate psychology students , 28 males and 28 females, served as 

subjects ; their task was to assume the role of captain of a space ship 

and to dec ide which of two i maginary planets they would colonize, on 

the basis of information supplied to them by the ship ' s computer, on 

request , one item at a time. After each request, they were asked t o 

state which planet they would choose on the basis of their current 

i nformation about the planets, In one condition , compar able 

information about the planets was available to the subjects , while in 

the other it was not , although the subjects expected that it would be ; 

for example , in the comparable informati on condition , subjects could 

ascertain the oxygen content of the atmosphere on both planets , while 

in the non- comparable information condition , i nformation about the 

oxygen content of the atmosphere was available for only one of the 

planets . The experimental hypothesis trat t he order of requests for 
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i nformati on (the PATH) would differ f r om the headi ngs obtained 

subsequent to each reques,t for i nformation (the .LCX;) was confirmed ; 

! (55 ) • -6.54 , E < 0,001, t wo- tai led . The hypothesi s that 

11 

comparable informati on wo,uld be sought when making a decision was also 

confi rmed J mul t i vari at e! (12, 4J) c 3.158, E < 0. 003 . The results 

t end t o support the conceptual hypotheses and the underlying model . 

Some i mpli cati ons of the results , and of the usefulness of the approach 

i n t he s t udy of deci s i on ma.king are di scussed . The di fficulty of 

generali zing from an imaginary laboratory s i tuation to the real world 

decisi on situation is also di scussed , with the conclusion that , with 

proper precauti ons , t he use of an imaginary decision is an appropriate 

and valuable tool for investigating the real- life situation . 

Committee Members , Dr , c. W, Tolman 

Dr. K, C, Quorn 
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CHAPTER I 

THEORIES OF DECISION MAKINGa BASIC ISSUES 

The thread of decision making is inextricably woven into the ~ 

fabric of human life. Ea.oh day, men and women are confronted. by / 

countless decisions, some important and others trivial, some 

immediate and others with far-reaching consequences. Most people, 

in looking over their lives, can point to crucial decisions, to 

decisions wisely made, and to poor decisions, Decision ma.king 

constitutes an integral pa.rt of human functioning, and, as such, has 

been the focus of a great deal of investigation. 

The earliest attempts to formulate principles of decision making 

were ma.de by the mathematicians who served as advlsors to the court 

of the French king Louis XI V1 they were primarily decis ion ~ki ng 

rules of practical applicability, but they led to the development 

of mathematical probability theory, which has played a critical role 

in the d~velopment of modern decision theories. Such rules or 

principl1s for making decisions are typical of what are called 

normative or prescriptive theories of decision makinga they outline 

(or prescribe) how decisions ought to be made, Most of the current 

economic, philosophical, and mathematical models of decision making 

fall into the category of prescriptive theories, ethical systems are 

a special subset of the normative model, Psychological theories of 

decision making, on the other hand, tend to be descriptive in naturea 

they seek to describe the manner in which decisions are actually made 

rather than how they ought to be made, Prescriptive theories make 

certain as sumptions about the decision maker that are not explicitly 

(' 

\ 

) 
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required of him in descriptive models1 the prescriptive decision 

maker is presumed to be completely informed, infinitely sensitive, 

rational, and to maximize something (usually value, or its subjective 

counterpart, utility) in his choice. Descriptive theories, on the 

other hand, usually presume (often implicitly) rationality or at 

least consistency, and maximization or satisfaction, but are not as 

concerned with complete information and perfect discrimination among 

alternatives. 

Decision theories may also be classified as algebraic or 

probabilistic; algebraic theories are those which assume that if an 

individual prefers alternative A to alternative B once, then he will 

always prefer A to B. Probabilistic theories assume that A is 

preferred to B with some probability, Algebraic theories are thus a 

special subset of probabilistic ones, 1n which the probability that 

alternative A is preferred to alternative B equals one. Historically, 

algebraic models preceded probabilistlc ones, Edwards (1961) 

comments on the shift from algebraic ,r deterministic theories to 

probabilistic or stochastic ones which had occurred since his earlier 

review (19.54) and notes that the development of stochastic models was 

an accomodation to the empirical findings of inconsistency and 

intransitivity. Inconsistency exists when a person who is r equired 

to make a choice from the same set of alternatives under the same 

conditions as a previous choice does not repeat the previous choice, 

Nonstochastic theories attempt to explain inconsistencies by 

attributing an error to the individual; stochastic models, by their 

very nature, are not r equired to explain inconsistencies, 

f 7 ',. ,,•h\A 

I , ,; ' I 

.., ., 
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Intransitivity exists when a person prefers alternative A to 

alternative B, B to c, and C to A; it has been attributed to 

conflicting stimulus dimensions ( FA:wards, 19 .54) and to random 

choices between pairs of indifferent alternatives (Edwards, 1961). 

In any case, violation of the transitivity assumption invalidates 

J 

the algebraic models, For this reason, modern decision theory places 

more emphasis upon probabilistic models, which involve instead the 

assumption of stochastic transitivity, There are different forms of 

this assumption, usually referred to as strong and weak stochastic 

transitivity, li' the probability that A is preferred to Band the 

probability that Bis preferred to Care both greater than or equal 

to one-half and the probability that A is preferred to C is greater 

than or equa l to the larger of those probabilities, then the condition 

of strong stochastic transitivity is said to exist. li' the former 

conditions exist, but the probability that A is preferred to C is 

greater than or equal to one-half, then weak stochastic transitivity 

is said to exist. Mathematically, strong stochastic transitivity i s 

said to exis t when p(A,B), p(B,C) ~ 0,5, and p(A,C) ~ max p(A,B), 

p(B,C), and weak stochastic transitivity when p(A,B), p(B,C) ~ 0.5, 

and p(A,C) ~ 0.5. Strong stochastic transitivity is often found to 

be violated in empirical research, while the weaker assumption is 

more frequently found to exist. Whether or not any form of 

stochastic transitivity is found seems to depend on the decison 

situation, especially on the set of alternatives available. The 

assumption of stochastic transitivity, like · its algebraic counterpart, 

r ests on the assumption of human rational~ .tYJ as we shall see later, 

) 
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this assU111ption too is often empirically violated, and may be 

theoretically unclear (that is, rationality may mean one thing in one 

situation and something quite different in another; see Garfinkel, 

1960). 

Two further ways of distinguishing among theories of decision 

ma.king ray be mentioned, they may be distinguished on the basis of 

the method used for specifying preference (simple choice versus 

ranking) or on the basis of outcomes (certain versus uncertain). The 

former distinction will not be considered further, except to note 

that simple choice theories need not meet the previously mentioned 

criterion of transitivity. The latter distinction, however, is of 

some interest. Theories dealing with certain outcomes are those in 

which alternative A always leads to outcome a and alternative B 

always leads to outcome E.• Theories of uncertain outcome are those 

in which alternative A leads to outcome ! 1 with probability x and to 

outcome !\_2 with probability 1 - x, while alternative B leads to 

outcome ~1 with probability y and to outcome E,2 with probability 

1 - Y• Note that the probability referred to in the certain­

uncertain dichotomy is the probability that a given outcome will 

result from a person's choice of an alternative, !!2,! the probability 

that a person will select a given alternative. The latter type of 

probability belongs to the algebraic-probabilistic distinction among 

theories of decision making which was discussed earlier. A further 

distinction may be drawn amongst theories of uncertain outcomes 

those situations in which the probabilities x and y associated with 

the outcomes are known are referred to as decisions made under 

I 
_J 
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conditions of risk; those situations in which the probabilities are 

unknown are termed decisions made under uncertainty, There is some 

disagreement about the use of the terms risk and uncertainty in this 

context, Edwards notes: "There does not seem to be any general 

agreement a bo.ut which concept ahould be associated with which word ," 

(19.54, p, J91); the usage here follows F.d.wards , Theories which deal 

with decisions made under conditions of certain outcome are greatly 

weakened when applied to situations of uncertain outcome, whether 

the probabilities associated with the outcomes are known or not; the 

converse is also true, 

Despite the proliferation of theories of decision making , 

however, there is still no adequate representation of human decision 

behaviour, Krantz, Atkinson, Luce , and Suppes have noted, in writing 

about the area of preferential choice (which is considered a subset 

of the topic of decision making) : 

There is no lack whatever of tP-chnicall y excellent papers in 
this area , but they give nose: se of any real cumulation of 
knowledGO, What are the laws ?f preferential choice 
behavior? (Since three of the editors have worked in this 
area, our attitude may reflect some measure of our own 
frustration.) 

(1974, p, xii), 

This same critique may be applied to the general area of the study 

of decision makings there is no lack (perhaps even a surfeit) of 

technically excellent papers , but there is no sense of a cumulation 

of knowledge, nor any sense of an insight into the laws governing 

human decision behaviour, Good (1964) and Tukey (1960) point out 

that there is not even an explicit and generally accepted definition 

of what cc ,nstitutes a decision , Most s tudies of decision making 

5 
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focus on the final decision, which is assumed to be a discrete 

behaviour occurring after information acquisition and processing 

have taken place: other studies have concentrated on the acquisition 

and/or processing of information carried out before a decision is 

ma.de. Thus, most models of decision making are at least two-stage 

· models, with research concentrated on one stage or the other: Pruitt 

(1961) has proposed a four-stage theory, None of the studies, which 

have sometimes resulted in elaborate mathematical models representing 

hypothetical weighting schemes, have proven to be an adequate 

representation, either descriptively or predictively, of the human 

decision making process . Winkler and Murphy, in commenting upon the 

interest among psychologists in human decision makin5 behaviour as 

evidenced by the quantity of research in the area, sugeest another 

reason for the lack of a satisfactory model: 

The r esearch has included a considerable amount of 
experimental work, much of which has involved purposely 
simple, artificial situations . Such simple situations 
are easy to deal with and to explain to typical subject s , 
and they also possess the advantage of being relatively 
simple t o analyze . However, their very s i mplicity and 
artificiality makes the justification for generalizing 
!b2. r esults of these experlr.ients to ~ rro.lis tic 
inferential and decision- making situations questionable. 
• (197) , PP• 252- 25) , emphasis added). 

The uncertainty about the definition of a decision seems to be 

a major problem. Experiments in decision makin6 have involved 

situations of judgment, diagnosis, and preference--all of which seem, 

at -least s uperficially, to be situations in which a decision is 

required , yet on closer inspection it i s apparent that there are 

qualitative differences in these situat:i.ons which quite likely affect 

6 
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not only the decisions which are made, but the way in which those 

decisions are made, 

Tukey differentiates between decisions and conclusions; in 

making this distinction, he notes the lack of a good definition of 

what constitutes a decision1 

Some of us have read about decision theory, most of us 
have heard of it , and all of us make decisions, But do 
we have a clear idea of what a decision-theorist's 
decision is? Have the books ma.de the essential situation 
clear? Or have they discussed only the externals of a 
sin5le formulation? In fact, there has been so little 
discussion of essentials that I have had to formula te my 
own idea of what a "decision", in the sense of modern 
decision theory, really i s , 
The decisions of practice are far more nearly of the form 
"let us decide to act for the present as if" than of the 
form long conventional in treatments of decision theory-­
"we accept", The distinction is i mportant and too often 
neglected, The restrictions "act••• as if" and "for the 
present" convey two separ a te and important ideas, ideas 
H!"",ic!1 se=·/c t ~ i!.stir:.;uich ~c•r:cl~io::~ f:.'c~n t!cci:.icr!~ , 

( 1960, p. 424) , 

Tukey further clarifies this distinction between decisions and 

conclu~ions, In making decisions1 

Evidence concerning the relative rewards from the 
alternatives ,,.(is), ,, weighed , The consequences in the 
present sit uation of various actions (not decisions TY ::7 
are,,. assessed , We ,,,(decide),,, that in this single 
specific s itua tion, the particular action tha t would be 
appropriate if A were truly gr eater than Bis the most 
reasonable action to take ,,,,Decisions to "act for the 
present as if" are attempts to do as well as possible in 
specific situations, to choose wisely among the available 
gambles. 

(p. 425), 

Conclusions, on the other hand, ares 

••• acts whose essential characteristics differ widely 
from the making of decisions , Conclus ions are 
established with careful regard to evidence, but without 
regard to consequences of specific actions in specific 
circumstances ,,,, A conclusion is a statement which is to 

7 
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be accepted as applicable to the conditions of an 
experiment or observation unless and until unusually 
strong evidence to the contrary arises , 

(p, 42.5) , 

Decisions , according to Tukey ' s definition, appear t o be based 

on underlying and long- lasting conclusions , Careful consideration 

of some of the experimental investigation of decision making suggests 

that the tasks which are set for subjects have occasionally been 

conducive to forming conclusions rather than to making decisions; 

that is , t hey involve the subjects' conclusions about the "true" 

state of nature drawn from the evidence which has been presented ~P 

them, 

Tukey ' s remarks serve to pinpoint a second and related problem: 

the lack of a definition has resulted in research which is focused 

This i s true both for the normative theories of economics and for the 

more descriptive theories of psychology, Although the latter are 

intended to describe the process by ·hich decisions are made , they 

are often used in a normative way ; that is , the model is used to 

predict what the person ought to choose , and deviation from the 

predicted choice is treated as failure 2f ~ subject to decide 

correctly or consistently, rather than failure of the model .to 

predict the person ' s choice behaviour, The descriptive theories have 

thus become normative, Wendt (1973) offers several criticisms of 

normative models of decision making, Hi s most telling argument is 

the difficulty alluded to before, and discussed in Garfinkel (1960) , 

of understinding rationality. That action which i s rational in one 

8 
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situation may be totally irrational in another, Those axioms which 

lead to rational behaviour under one set of circumstances may not do 

so under another, Audley (1964) makes a similar point, and raises 

two other objections to the normative use of theories in psychological 

research on decision making, L~ agreement with Wendt, he notes that 

the normative "rational man" can easily be shown to be a convenient, 

although misleading, fiction, Audley states that ",,, rational 

schemes may sometimes provide a template with which the rational 

performance ,. , can be compared, " ( 1964, p, 27) , This , as indicated 

earlier, is what has happened to psychological theories of decision 

making, which were originally intended to be descriptive, but which 

have developed normatively, His second objection is that most 

models of decision making 

,,,are concerned with which of several alternatives 
should or would be chosen, and as a psychological question 
this is not really part of a study of decision making, The 
answer to questions of this kind will be found in other 
areas of psychology, such as learning or motivation, which 
investigate the basis of an individual's habits and 
preferences,,,, In an empirical study of decision making 
the most important psychological problems concern the actual 
processes of choice: the gathering ~~if'.:t,ing ofevidence 
~~competition of alternative res'onse~,~~ 

~Audl~64, p, 27), 

In other words, in the psychological study of decision making, it is 

the process of deciding, not merely the ultimate decision, which 

should be the focus of attention, Audley's third objection to the 

normative use of decision models is that ",., they are generally very 

static and make no attempt to deal with the essentially dynamic 

aspects of human and animal choice," (1964, p, 27), 

If our goal is to formulate a tru:.y descriptive theory of 
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decision making {that is, one which describes how people actually· 

behave), then it seems appropriate to abandon, at least temporarily, 

the concept of rationality, It is not inappropriate to formulate 

normative theories based on some understanding of rationality1 in 

fact, it seems a commendable aim to design a model which will 

provide rules or guidelines for selecting the best course of action, 

But such models have two empirical limitations, The· first is that 

normative models are situation-bound; that is, they apply {or prove 

to be rational) only in specific and often very limited situations, 

The second. limitation is that. they prescribe the best course of 

action for the "long run" rather than for the ind1vidual case; many 

important decisions in our lives are unique events, and the strategy 

in the "long run" !?'.ay not be the appropriate. one for the individual 

case, We must also bear the first limitation in· mind in formulating 

a descriptive model; much of the available experimental evidence 

suggests, at least indirectly, that the situation playe a major 

role in determining the way in which decisions are ma.de {Becker & 

McClintock, 1967; Edwards, 1954, 1961 J and Rapoport & Wallsten, 1972), 

There are other problems confronting those who study the 

decision making behaviour of men and.animals, Since most theories 

involve a combination of some type of value concept with some type 

of probability concept, the most persistent problems are those 

involving the concepts of value and probability, Very early in the 

investigation of choice behaviour it became apparent that the value 

of an object, or even of an amount of money, was not the same for 

all persons, nor did the value of an object or an amount of money 
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remain the same for a given individual as his circumstances changed, 

In 'order to deal with this problem, the concept of subjective value, 

or utility, was introduced., As an example of the concept, consider 

the case of a man who, on one day, ha.s no money compared. with the 

same man who, on another day, has a million dollars, In the former 
C 

s~te, the utility of $0,20, the price of a chocolate bar, ma.y be 

considerable, while in the latter state it may be negligible, 

Edwards and Tversky (1967) define utility as the evaluation of 

relative attractiveness of alternative states1 in the example 

given, the alternative states :for the man in the "poor" condition 

are those of having no money and of having $0,20, while for the man 

in the "rich" condition the alternative states are those of having 

$1,000 1000,00 and of having $1,000 1000,20, Although the value of 

the $0,20 remains the same (that is, it will buy a chocolate bar for 

the "poor" man and for the "rich man), the utility of the money 

changes as the man's circumstances change; this becomes more apparent 

if the man is hungry, The measurement of utility has proved to be 
' 

a thorny problem, first for economists, and later for psychologists 

who adopted the concept, Even psychophysical methods, which seem to 

work very well for developing psychological scales for other physical 

stimuli, do not proyide a satisfactory method of measuring utility; 

utility scales appear to be very individualistic (see Edwards, 19.54, 

for a discussion of the various economic and psychological attempts 

to find a general measure of utility), Nevertheless, despite the 

problems involved, the concept of utility seems to be firmly 

entrenched :is a part of modern decision theory, Many of the current 
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theories involve maximization of utility in some.form-or another, 

The second component of many theories of decision making is the 

concept of probability, Some theories incorporate the objective 

probability of an event, while others employ the subjective 

probability, The measurement of objective probability is usually 

straightforward in the experimental settings in which it is employed, 

but it is often not possible, or even conceivable, to measure 

objective probabilities in real situations; it is doubtful, even in 

experimental settings, that decision makers actually use objective 

probabilities, Subjective probability presents essentially the same 

problems that utility does1 it is difficult to measure and it 

appears to be a highly individualistic concept, When the two 

components of utility and subjective probability a.ppe.ar together, a 

third problem emerges1 the two are confounded; what was a difficult, 

measurement prqblem becomes one which has not been adequately 

resolved, (See Becker & McClintock, 19671 Edwards, 19.54, ·1961'1 and 

Rapoport & Wallsten, 1972, for a more detailed discussion of this 

and other problems of modern decision theory; Edwards, 19.54, is a 

particularly good review of the economic literature on the problems 

of utility measurement,) 

In .summary, the problems facing the decision· theorist seem 

formidable, There is a va.st literature consisting of economic, 

mathematical, and philosophical, as well as psychological insight 

into decision making, There are numerous theories, .both normative 

and descriptive, but there is no cohesiveness, there is divergence 

rather than convergence, and there is little actual understanding 
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of decision making behaviour. There,are the-problems 0£ rationality, 

consistency, and transitivity, the difficulty of measuring utility 

and subjective probability1 and the further problem created by 

their confounding influence upon one another. There 1s the difficulty 

created by the lack of a generally accepted definition of what a 

d~cision is, a difficulty which is furt~er reflected in the 

multi-stage models of decision ma.king and,·tne. research which 

concentrates on one stage (usually on the decision made) rath~r than 

on the process of making decisions. There is the problem of 

creating an experimental setting which is sufficiently complex to 

justify generalization to real-life decision situations, yet simple 

e~ough to permit adequate control of the independent variables and 

data. which are susceptible to analysis. These problems· range from 

theoretical to practical concernsr it appears that what is needed 

is a complete reconceptualization of the decision making process--

one which avoids the problems encountered to date, but which draws 

on the rmowledge acquired by previous research. Such an undertaking 

is beyond the scope of this paper--it may be, in fact, that the 

search for a global theory of decision making is an impossible 

dream, doomed to failure. Instead, this paper will pay particular 

attention to one type of decision situation, in which a person must 

decide between two complex alternatives, where he initially has no 

~fo~ma.tion about either alternative, but where he can obtain 

in£orma.tion about both of thems it will also focus on the process 

of deciding rather than on the final decision, 
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CHAPTER II 

A LEWINIAN APPROACH TO D3CISION MAKING 

We cannot understand or explain behaviour without some 

underlying theoretical structure; we cannot observe behaviour 

without our point of view affecting what we see. We need to be 

aware of our underlying structure and of our point of view, for they 

will interact with our observations as we formulate a theory. An 

approach which seems congenial is that of the Lewinian concepts of 

life spaces, valences, and conflict resolution (Lewin, 1936). The 

idea of the life space suggests the possibility of decision regions, 

and of a path or locomotion through various regions constituting 

the process of making a decision, The concepts of valence and 

utility are closely corresponding ideas, Ed.wards writes: 

The notion of utility is very similar to the Lewinian 
notion of valence •••• Lewin conceives of valence as the 
attractiveness of an object or activity to a person •••• 
Thus, psychologists might consider the experimental study 
of utilities to be the experimental study of valences, and 
therefore an attempt at 4uantif ·ing parts of the Lewinian 
theoretical schema. 

( 19 .54, p. J89) • 

We shall also consider elements of Tversky's elimination-by-aspects 

model of decision making (1972a, 1972b) for its theoretical 

contributions concerning complex alternatives. 

Within the framework of Lewinian theory, decisions . may be 

construed as the resolution of conflicting forces toward and/or 

away from the alternatives available. In some (relatively few) 

cases, this conflict may be of an approach-approach or avoidance­

avoidance : 1a ture, but in most real-life decision situations, the 

14 
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confiict is of a double (or multiple) approach-avoidance nature 

(that is, each of the alternatives has both positive and negative 

characteristics), It is the latter situation,.in which the 

alternatives are complex (that is, composed of more than one relevant 

characteristic), which is of interest heres · .it is presumed that 

decisions are made on the basis of the relative valences of the 

alternatives, but it is not clear how the. positiv.e. and negative 

characteristics interact for each alternative, as well as across 

alternatives, to produce the final valences, 

In the simpler approach-approach and avoidance-avoidance 

situations, the person must choose between two alternatives; these 

alternatives are positively valenced in the former instance, and 

negatively valanced 1n the latter, The valences are considered to 

correspond to forces acting on the person; when they are positive, 

the force is exerted in a direction toward the alternatives, and 

when negative, in a direction away from the alternatives, • Conflict. 

is said to exist when two forces act on the person 1n such a way a .. 1 

to balance each other, l Figure 1(a) depicts an approach-approach 
'< 

conflicts Figure 1(b) shows an avoidance-avoidance conflict, An 

approach-avoidance conflict occurs when an object has positive and 

negative valences, each of sufficient magnitude·to balance the 

other, In this situation, the individual approaches the object or 

activity, attracted by the positive valence, only to withdraw, 

repelled by the negative valence, This situation is sholfll in 

Figure 1(c), When there are two objects in.the field, each with 

positive and negative valences, a double 11pproach-avoidance conflict 
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(a) Approach-Approach 

CD 

(c) Approach-Avoidance 

(b). Avoidance-Avoidance 

(d) Double Approach-Avoidance 

Figure.a. Types of conflict 
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is said to exist1 see Figure 1(d) for an example, \/hat we wish to 

import into our conception of the decision situation from these ideas 

about conflict situations is the idea of forces acting on the person, 

co=esponding to the valences of the alternatives, Valence, as we 

indicated earlier, has a great deal in common with the more familiar 

decision theory concept of utility, 

Tversky (1972b) describes choice as "an elimination process 

governed by successive selection of aspects" (p, 285); he calls tbis 

the elimination-by-aspects (EBA) model, Aspects, in Tversky's model, 

are the values specific to the alternative of what we have previously 

called characteristics, for example, if the characteristic were 

colour, the aspect might be blue, Tversky's model, like so many of 

the modern decision theories, is formally outlined. in the mathematics 

of set theory, but he also provides a verbal description which is of 

more value for our purposes, He describes the covert sequential 

elimination process which constitut~s the EBA model thus1 

Suppose that each alternative consists of a set of aspects 
of characteristics, and that at every stage of the process, 
an aspect is selected (from those included in the available 
alternatives) with probability that is proportional to its 
weight, The selection of an aspect eliminates all the 
alternatives that do not include the selected aspect, and 
the process continues until a single alternative remains, 
If a selected aspect is included in all the available 
alternatives, no alternative is eliminated and a new 
aspect is selected, Consequently, aspects that are common 
to all the alternatives under consideration do not affect 
choice·probabilities, 

(1972b, pp, 284-285), 

--Tversky maintains that his model is closely related to the 

lexicographic model of Coombs (1964) and Fishburn (1967), 1n which 

relevant attributes of the alternatives are ordered prior to making 
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the decision. Tversky's model differs in that "no fixed prior 

ordering of aspects (or attributes) is assumed" (l972b·, P• 285).. 

Both the EBA model and the Lewinia.n resolution of conflict 

approach assume that a -person is informed about the alternatives 

available to him (that 1s, that a decision occurs after information 

acquisition and processing), But, as suggested previously, it may 

be that decision-making-is-not a discrete behaviour occurring --~Q_in:tc;,~mation acg_uisition and processing but a continu.ous 

process which influences what information. is acquired and how it is --, 
processed1 which in turn influence-the--f:.-inal-outcome_of the decision ----:process._ 

We might characterize the decision process as being composed of 

three adjacent areas of the life space of the p.erson; see Figure 2, 

The first of these is entered when it is known.that-a. decision is to 

be mader it might be considered as a region of "getting ready" to 

make the decision (Bavelas, Note 1), Some information acquisition 

and processing may occur in this region, The second region might be 

called the '!deciding0 ·region; more information 1s acquired and 

processed, the behaviour of vicarious trial and error appears as 

tentative decisions are ma.de and rejected 1 and gradually the final 

decision is made, The third region corresponds to having made' the 

decision; it is termed the 11decided11 region, 

Suppose that a person must choose between two alternatives, A 

and Bs these alternatives are mult1dime.nsional 1 and have both 

positive and negative characteristics (that is, ~8.possibilit~ 

~· approach-avoidance c:onflict to ariseJ). Suppose 
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Figure 2. The decision process consists of a path through three 

adjacent areas of the life space, 
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also that, prior.to .entering the region of "getting ready", the 

person ha.d no information about A·or B, but that information about 

the alternatives was available, Let us consider what the person 

might do in making his decision, 

One option which is open to him is to choose either A or B 

blindly, without seeking ·any information; presumably 1n this case 

p(A,B) = p(B 1A) = 0,5, although for a.ny individual p(A,B~ > p(B,A) 

or vice versa, if the person believes that A is luckier than B, etc,, 

This situation is not of particular interest, as it depends on 

idiosyncratic factors, and, in effect, ignores the problem, 

Alternatively, the person may seek information about A or B, 

If the first piece of information he a~uires is a.bout alternative A, 

and is consider.ad positive (that is, favourable to A). then the 

situation is as shown in Figure J(b)1 the valence of A is slightly 

positive, while the valence of B remains neutral, The positive 

valence of A corresponds to a force acting on the person in the 

direction of A, If this were a complete representation of the 

situation, it would follow that the person would continue to seek 

information about A as long as it continued to be positive, or as 

long as the valence of A remained positive (that is, any unfavourable 

or negative information failed to outweigh the positive), This 

simple model, however, does not correspond to what happens when 

people are asked to make choices, in general, they.seem to seek 

information about both alternatives, This suggests that the 

decision situation is different from a simple conflict situation, 

that there :~re other factors than the valences of the alternatives 
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(a) Before any 1n£ormation is received 

CD 
(b) After positiv.e information about A is received 

Figure J. Forces actine. on the person . 
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operating, One of these seems, on.the basis.of pilot work, to be an 

impulse toward what is someti_mes· termed "rationality", sometimes 

"fa.1rness"--tha.t is, there seems to be a.·tendency to require 

information a.bout both a.lterna.tives before a decision is ma.de (or a.t 

least, before a decision is fina.llzed),. This tendency 1s fostered by 

the consumer advocates of modern society, _who ~vise careful 

evaluation of all available a.lterna.tives before purchasing a. product, 

but it seems that tll.is is an explicit expression of a.n implicit 

inclination rather than simply a matter of education, What 

explanation might be offered.for this phenome~on? 

It might be suggested that the decision situation requires a.n 

a.ct of the will, the use of that faculty which separates man from 

the animals; such rationality is not required in the conflict 

situation, where the person 1s not required by the character of the 

si_tua.tion to perform an act of reason, but is subject instead to the 

drives of his animal nature, But such an answer is more poetry than 

explanation, it answers the question "Why does man behave •rationally' 

in a decision situation?" with the reply "Because he is a rational 

being", The problem lies partly in the use of the word rational, 

which may have many different meanings1 rationality may be reflected 

in many different behaviours, It has long been apparent that the 

"rational man" of decision theory is simply a convenient fiction for 

economists and philosophers--and one which even they a.re beginning 

to discard ,(see Simon, 1959), Garfinkel has listed fourteen 

behaviours which he calls ~the rationalities" (1960, p, 73), One 

of these behaviours is that of categorizing and comparing, which 
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corresponds to the tendency mentioned earlier to seek information 

about both alternatives before making a decision, Garfinkel notes1 

It is commonplace for a person to search his experience 
for a situation with which to. compare the one he 
addresses,, Sometimes rationality refers to the fact that 
he searches the two situations with regard to their 
comparability, and sometimes to his concern for making 
matters comparable, To say that a person addresses the 
tasks of comparison is equivalent to saying that he 
treats a situation or a person or a problem as an 
instance of a type, Thereby the notion of a "degree of 
rationality" is encountered, The extensiveness of a 
person's concern·with classification, the frequency of 
this activity, the success with which he engages in it 
are frequently the behaviors meant by saying that one 
person's activities,are more rational than another's, 

(1960, P• 73) • 
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But we cannot explain the apparent rationality of seeking information 

about both alternatives by appealing to ma.n's rational nature when 

the irrationality of intransitivity confronts us in so many 

- instances of choice behaviour, 

There is, however, an alternative explanation for the observed 

behaviour of seeking information about both alternatives~ 

Information about alternative A may be positive, negative, or neutral 

to a given individual1 if it is either positive or negative, the 

valence of A is affected, as are the forces acting on the person, 

But,:,in any case, this information tells us nothing .. about B (we 

disregard those instances in which A and Bare known to,be opposites, 

because in those cases information about A is also information about 

B), and thereby increases our uncertainty about B; the more we 

learn about A, the greater our uncertainty about B becomes, This 

assumes that any aspect of an alternative (for example, that it is 

biue) is v:.rtually meaningless without comparable information about 
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the aspect of the other alternative on the same. characteristic. (for 

example, that it is red), The person ma.y like· blue,, :tiut he may like 

another colour even better, . Unless the aspect of the alternative 

under consideration happens to be at one extreme of his preferences-­

most or least preferred--it cannot be evaluated in isolation from the 

corresponding aspect of the other al terna tLve.,. More generally:,. this 

assumes that information in a choice situation-ls· always-relative, 

that it is the ·comparison of A and Bon a given·dimension or 

characteristic which is important, Thus, when the person knows that 

he must decide between·A and B, information about A alone, or·B 

alone, is unsatisfactory, If A appears poor, B could be worse; if A 

looks good, B might be better, As information is acquired about one 

alternative, uncertainty about the other alternative is increased, 

This uncertainty creates a force towards learning·~- a·bout !, which 

must be differentiated from a force towards B, This· (quasi)need to 

obtain information is essentially what differentiates a decision 

situation from a conflict situation, In the decision situation two 

distinct types of forces are operating1 forces toward acquiring 

information about the alternatives, and forces toward (or away from) 

the alternatives, in the conflict situation only tne latter are 

operating, Cartwright and Festinger (1943) proposed the existence 

of restraining forces in a judgment situation, these could be 

differentiated from the driving forces resulting from valences, They 

write, 

A person usually will not announce his judgment before 
a given magnitude of difference between driving forces 
is reached, In any situation 11hich can be set up in an 
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experiment, restraining forces are also present which 
prevent the subject from going off 'half-cocked,' The 
person wi~hes to be reasonably certain that he is 
correct, 

(Cartwright & Festinger, 194J, p, 598), 

These restraining forces were seen as decreasing as a function of 

time, The. force toward acquiring information which I have proposed 

is analogous to the restraining force, except that it fa considered 

to be an active force leading the individual to seek information, 

It may be noted in passing that a decision situation may become 

a conflict situation if the cost of acquiring information is too 

great,.or the capacity of the individual to process more information 

is exceeded; the force toward acquiring more information is 

neutralized (or counterbalanced) in such situations,· Similarly, a 

conflict situation ~.ay become a decision situation if previously 

inaccessible information becomes available, or a limited processing 

ca~acity is increased, 
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If, as Tversky and others have suggested, decisions· are based op 

a sequential selection of attributes (or aspects, in Tversky's EBA 

model), it follows that. the decision maker eXJ?eCts to know the position 

of ea.ch alternative on a. given characteristic or dimension (an 

alternative could not be eliminated, in Tversky's model, unless its 

aspects were known), It follows from this that the uncertainty which 

results when information is given-a.bout a. characteristic of one 

alternative produces a. force toward acquiring the corresponding piece 

of information a.bout the other alternative, That is, the uncertainty 

which results from partial information (information a.bout some 

c~ra.cteristic of one of the alternatives) is not reduced by any 
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piece of inforlll!l.tion about the other alternative, but by information 

about the same dimension, According to this formulation, decision 

makers ought to prefer decision situations in which comparable 

information is available about both alternatives, or in which it is 

possible to obtain such information1 similarly, when they are seeking 

information, they should tend to pursue comparable items of information 

about each of the alternatives, 

Before suggesting an experiment to test this assertion, let us 

summarize the proposed model of decision making, It is suggested 

that decision. making is not a single, discrete behaviour occurring 

after information has been obtained and processed, but·a process 

which begins when the decision maker realizes that one of two or more 

alternatives must be chosen, ,and ends when one of them has been 

selected, The actual,decision making period is probably preceded by 

a period of "getting ready", which entails realizing tha.t a decision 

is to be ma.de a.nd perhaps the beginning of information acg_uisition a.nd 

processing, a.nd which may be considered a.s a period of figure-ground 

definition (that is, bringing the decision making situation into 

sharp focus against the background of the other activities of the 

life space), This figure-ground definition is important, because it 

brings into play in the decision situation forces which.are not 

active in the simpler conflict situation, namely the forces toward­

acg_uiring information about. the alternatives, as well as those of the 

conflict situation, namely the forces of attraction to and repulsion 

:from the alternatives, As information is a.cg_uired, it influences 
._ 

the respective valences of the alternatives, but it is the relative 
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valences of the alternatives, rather than their absolute valences, 

which determine which of the alternatives is chosen, The relative 
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valence is determined by comparing alternatives on as many dimensions 

as it is possible (or desirable) to obtain a comparison, Where 

comparable information is not available, the decision becomes more 

difficult, as the relative valence must be determined by cross­

dimensional comparisons, The individual will continue to seek 

information about the alternatives until his capacity to store and 

process such information is reached, until the supply of available 

information is exhausted, or until the relative valence of one of 

the alternatives is sufficiently strong to move him into the region 

of that alternative (the "decided" region of Figure 2), I have 

suggested two parameters governing decision making behaviour: 

uncertainty, and relative valence (which corresponds. to the more 

' familiar notion of utility), Uncertainty creates a force toward 

acquiring more information; I have suggested that this may be 

directed at acquiring a very specific item of information, The 

relative valence creates a force toward one or the other of the 

alternatives1 when the relative valence is· zero (that is, the 

alternatives have equal valences), a conflict situation exists, It 

is important to remember that we specified complex alte~natives, 

that is, multi-dimensional ones; and that the nature of most real-life 

conflict situations is one of double approach-avoidance, It is 

further suggested that the positive and negative attributes of an 

alternative do not simply sum together to produce a valence for the 

alternative, which is then compared witt. the summary valence of the 

• ' 
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other alternative to create the relative valence. Instead, it is 

proposed that each piece elf. niforma:tfon- about. an: aspect of an 

alternative is compared to the corresponding piece of information 
' about an aspect of the other alternative to provide a relative 

valence for that characteristic of the alternatives, and that these 

relative valences combine to .create the force towards one or the 

other of the alternatives, 

What I have suggested·ma.y be clarified by reference to Figure 4. 

When the alternatives are considered separately, the forces toward A 

are equal to-. the-,forces toward B .(Figure 4(a.) )i however, when the 

two alternatives a.re compared on each. aspect, the forces corr.esponding 

to the relative valences a.re not equa.1--those toward B exceed those 

toward A (Figure 4(b)), It is important to note, in the situation 

depicted in Figure 4(b), tha.t the forces acting on the person are not 

determined by the summation of the valences for each alternative, but 

by the number of valences of -the alternative which exceed the 

correspo:1ding valences of the other a.lte:tna.tive. The force toward 

an alternative which results when its valence exceeds that of the 

other alternative is. proportional to the importance of the dimension 

or characteristic under consideration. Note that in Figure·4(b) ea.ch 

dimension of the alternatives is of equal importance. 

The situation suggested above is proposed as. the ideal one, in 

which comparable information is a.va.ila.ble'.about the alternatives, If 
. 

such information is not available, it seems likely that the decision 

will be found to be more difficult, both because of the greater 

difficulty of weighing non-comparable infor~tion and because of the 
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unresolved uncertainty created by the non-comparable items. 
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CHAPTER IH 

METHODS 

31 

The experiment described in this chapter was designed to 

investigate the process of decision making1 more specifically, to 

study how people explore information relevant to a decision. under 

different conditions of information accessibili_ty, Two major 

criticisms of previous work in decision making were borne in mind as 

this design was formulated1 Tukey's observations (1960) on the lack 
' ' of definition and the consequent failure to ·discriminate decisions 
I 
' 

from conclusions; and Winkler and Murphy's comments (1973) on the 
: 

problems of generalizing the results of research on decision making 
I 

I 
to real-.world situations because of inadequate or inappropriate 

designs, The problem of definition remains an. issue to. be faced by 

all those whose work may be subs11D1ed under the heading of decision 

maldng1 this includes those who study judgment, preferential choice, 

or diagnosis, Since there is no general concensus as to what 

constit,ites a decision, it is important for each researcher to define 

carefully what constitutes the making of a decision for his particular 

research, In this experiment, decision making was defined as a 

process which began when the person learned that he would be asked to 

choose between two alternatives, continued as he acquired and processed 

information about the alternatives, and ended when he announced his 

choice of one or the other of the alternatives,.: To a certain extent, 

any decision ls based on the formulation of a conclusion, and the 

decision required by this experiment was not.exempt from this 

interaction, However, insofar as the task was one which required the 
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person to "act for the present as if" (Tukey, 1960, p, 425) it fell 

within Tukey's definition of making a decision rather than within his 

definition of drawing a conclusion, 

The problem of generality of experimental results is one which 

confronts all researchers, but it becomes particularly relevant in 

the situation of decision making, where the parameters of the decision 

situation are so poorly defined, So much of the experimental work 

has oversimplified decision making, with the result that the results 

cannot be generalized to more realistic situations, Although the 

present research considered only two of the possible parameters, 

uncertainty and relative valence of the alternatives, the results may 

be more amenable to generalization because of the less restricted 

experimental conditions allowed by the adoption cf a broader 

definition of the decision making process, without corresponding loss 

of experimental control, The warning which applies in generalizing 

any experimental results to the real world is of para.mount importance 

in research on decision ma.king, the experimental situation must be 

analogous to a real-life situation to the extent that the results are 

to be generalized, 

The decision making situation which is of interest here is one 

1n which one of two alternatives must be chosen1 at the,outset the 

decison maker knows nothing about the two alternatives, but information 

a.bout them is available to him, In addition, the available 

alternatives are complex (that is, composed. of more than one,relevant 

characteristic), and their characteristics are positive, negative, and 

neutral, Jn order to avoid the possibility that differential 
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experience in real-life decision-situations (for example,. in choosing 

a car, or in deciding what career to pursue} would influence the 

results, the experimental decision was an imaginary one, but one 

which was nontrivial and which might someday.arise1 the subject.was 

asked to decide which of two planets he would choose to co·lonize, if 

he were the captain of a space ship, In orde~ to help him make his 

decision, information about the two planets was available to him from 

the ship's computer, This information was available, on request, one 

item at a time, In one condition, the decision maker had access to 

comparable information about the two planets (that is, if he knew the 

size of Planet A I he could learn· the s1ze of Planet B) , but in the 

other condition, comparable information about the planets was not 

available (that is, once the decision.maker knew the size of PJAnet A, 

he could never discover the size of PJAnet B)-, The- instructions for 

the first condition clearly indicated that information about the two 

planets was ordered in a comparable fashion, that is, if the 

information about Planet A consisted of items about size; colour <)f 

sky, and distance from Earth, in that order, then the items of 

information about the size, colour of sky, and distance from Earth of 

Planet B were similArly ordered, The instructions for the second 

condition, however, suggested that comparable items of information 

were avaiJAble but that they were not ordered in a comparable fashionr 

that is, if the items about PJAnet A were ordered as described 

previously, the items about Planet B might be in the order colour of 

sky, size, and distance from Earth (see Appendix A for the instructions 

for the two conditions), 
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Thus, each person in the experiment was.presented. with.a 

decision making situation in which he had to decide between two 

complex alternatives about which he initially knew nothing but in 

which information about both of the alternatives was available to 

him, 

J4 

Tllo conceptual hypotheses were derived from the model presented 

earlier1· (1) that two separate forces are operating in the decision 

making situation, one driving the decision maker to acquire information 

about the alternatives, and the other driving him toward choosing one 

or the other of the alternatives; and (2) that people seek out 

comparable information about multi-dimensional alternatives in order to 

use relative valences in formulating·their decisions,· The first 

hypothesis was tested experimentally by asking the person to indicate 

which planet he would choose on the basis of his current information 

after he had received each piece of information, The order in which 

he asked for items of information about the planets (his l'ATH) was 

then compared with the order of his headings (his LOG) , According to 

the conceptual hypothesis, the PATH and the LOG should be different 

from each others more specifically, the ratio of items about the 

planet which is chosen to the total number of items should be greater 

in the LOG than in the PATH, 

The second hypothesis was tested experimentally by creating two 

c~nditions of information accessl:bility, one in which comparable 

information was available to the decision maker, and one in which 

such information was not available when the decision maker was led to 

believe that it might be, In the former condition, the requests for 
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information should alternate between items, while in the latter there 

should be clusters or runs of items about one planet, as the· decision 

maker searches for an item comparable to one he has obtained for the 

other planet, In addition, when asked what further information he 

would like to have had before finalizing his decision, a person in 

the comparable information condition ought to ask for general 

information about both planets, while one in the non-comparable 

information condition ought to ask questions specific to one planet, 

directed at obtaining information to match that which he already 

has about the other planet, 

The items of information about each planet were queued so that 

items of major importance (for example, the oxygen content of the 

atmosphere, or the purity of the drinking water) were spaced evenly 

through the queue, The items were also arranged so that the planets 

were of equal attractiveness when all the items were known, The 

procedure for organizing the information queues is described below, 

Information Queues 

. Prior to the main experiment, one hundl:ed items describing the 

two planets were presented in questionnaire form to 24 subjects; 

these items were randomly arranged with two constraints: no more 

than three items describing the same planet could appear in sequence, 

and no comparable items could appear consecutively, Subjects were 

asked to place each item into one of three categories: desirable 

characteristics, neutral characteristics, and undesirable 

characteristics, On the last page of the questionnaire was a list of 
-

the 46 dimensions described by the 100 items; the subjects were asked 
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to rate the importance of each dimension on a five-point scale.,_ 

ranging from "vital" to "trivial", Two of the subjects responded to 

the latter task in a manner inconsistent with the instructions; their 

results on this task were discarded, Thus, for the first task, 

N = 24, while for the second, N = 22, For the format of the 

questionnaire, see Appendix B, 

The importance ratings were considered first, The number of 

subjects who placed a dimension in either the first or second 

category of importance (vital information or very important 

information) was considered the score for that dimension; the scores 

for all dimensions were then ranked, Five dimensions were found which 

were rated as important by 20 people or more; one of these dimensions 

subsumed three descriptive items for each planet, so that the five 

dimensions of importance corresponded to seven items of description 

per planet, An item corresponding to one'of these dimensions (the 

oxygen content of the atmosphere) was placed at the beginning of the 

information queue for each planet, and items corresponding to the 

remaining dimensions of importance were placed at seven-item 

intervals in the queues (that is, the first, eighth, fifteenth, 

twenty-second, twenty-ninth, thirty-sixth, and forty-third items in 

each queue were considered of importance by at least 90% of the 

subjects), One of the remaining dimensions, type of star, seemed to 

be of questionable value, so it was placed at the end of the queue 

for each planet, The remaining 40 dimensions, which subsumed 42 items 

for each planet, were divided into six groups consisting of seven 

items each1 the items in each group were of approximately equal rank 
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1n importance. Six items were drawn,- one- f-rom, each, of the groups, 

and these items, 1n a randomly assigned order,. were·pla.ced a.fter·Item 

11 a. further six items were drawn as· before, a.nd placed after Item 8, 

again in a randomly assigned order, This procedure continued until 

all the places in the information queues had been filled. The only 

constraint on the items.so placed in th~ queues was. that the sum of 

the importance scores for all groups of dimensions should be the same, 

After the order within the information queues had been established, 
I 

the ratings of attractiveness were checked to ensure that the planets 

were equivalent. The sign of an item was determined by the category 

into which the greatest number of subjects placed it1 those which 

fell in the desirable category were considered positive, those which 

fell in the undesirable category were considered negative, and the 

remainder were considered neutral, Initially there was a slig~t 

imbalance, but after exchanging two items descriptive of Planet A 

for two descriptive of Planet B, a balance of relative valences was 

obtain,?d between the two information queues1 see Appendix B, For the 

information queues obtained by this procedure, see Appendix C, 

~ Experiment 

Subjects 

The experimental subjects were 59 undergraduate psychology 

students at the University of Victoria, 29 were males and JO were 

females, Three subjects had to be dropped from the experiment 

because of technical errors which caused the computer program to 

terminate prematurely, This left 56 subjects, 28 males and 28 

females. None of the people who filled out questionnaires 
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participated in the e~eriment, 

Programs 

Two APL programs were written for this experiment by P, M, 

Cumberbirchr one, ULY8SES, provided comparable information a.bout the 

two planets I a.nd the other, ODYSSEUS, did not, Except for the 

difference in information presented, the wording of the two programs 

wa.s identica.i; that is, the· la.ngua.ge which the computer used to 

interact with·the subjects wa.s the same in both cases. Also, no 

matter which planet the subject asked a.bout first, he always received 

the same item of informations "The oxygen content of the atmosphere 

is 16%1 the remainder is constituted by inert gases. (Farth's 

atmosphere contains roughly 21% oxygen.)". Appendix D contains flow 

charts for the two programs, copies of the programs, a.nd sample 

printouts for ea.ch of them. 

Procedure 

The subjects were assigned to one of the two conditions of 

information accessibility in randomized blocks by sex, thereby 

ensuring anequa.l number of ma.les and females in each condition, 

Fach subject ha.d the same ta.ski to assume the role of ca.pta.in of a 

space ship carrying colonists to a. new planet, and to decide which of 

two planets to colonize. The subjects initially knew nothing about 

the two planets, except that they were designated A a.nd B1 they were 

informed that the ship's computer contained information about the two 

planets which it would supply, on request, one item at a. time, This 

information was stacked in queues for the two planets, as described 

earlier, '!he instructions for the comparable information condition 
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indicated that comparable items of information were available at 

corresponding locations in the queues; that is, if the first item in 

the A-queue was the size of the planet, the first item in the B-queue 

was the size of Planet B; see Appendix A, The instructions for the 

non-comparable information condition indicated that, while comparable 

items of information were available, their locations in the queues 

were not corresponding; that is, if the first item in the A-queue was 

the size of Planet A, the first item in the B-queue might be the 

colour of the sky on Planet B, and the size of Planet B might be 

somewhere else in the queue; see Appendix A, In fact, however, 

comparable items of information were not available to the subjects 

in this condition, 

The experiment was ru_~ on an APL terminal connected to the 

University of Victoria computer; this added a note of authenticity to 

the experimental situation as well as minimizing the influence of the 

experimenter on the subjects, Each subject was asked to 'read the 

instructions while the experimenter established contact with the 

computer and loaded the appropriate program: ULYSSES for the 

comparable information condition, and ODYSSEUS for the non-comparable 

information condition, After the subject had read the instructions, 

the experimenter reviewed some aspects of operating the terminal and 

answered any questions raised by the subject, When all.questions had 

been answered and the subject appeared sure of the procedure, the 

appropriate program was started, Appendix D gives sample printouts 

for the two programs, In essence, the subject was asked to give his 

name, and then to request an item of inf,)rmation about either planet, 
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After he received the information, ·he was asked to enter in--the 

Ship's log his .heading1 that is, wliich planet he would' choose. to 

colonize on the basis of his present state of knowledge, Then he was 

asked whether or not he wished more information about the planets; if 

he answered "Yes", he was asked about which planet he wished the 

information, and so on, This proc~dure continued until he-answered 

"No"; then he was asked to state which planet he wished to co:lonize, 

and the program terminated, 

Following this, the experimenter asked the subject to recall as 

much as possible about the two planets; which items or dimensions 

were most important in ma.king his.decision; and what other information 

he would have liked to have had prior to making his decision, 

These questions concluded the experiment, A_t this. point, the 

experimenter offered to answer any questions posed by the subject, 

and debriefed him to the extent of his interest, 

Results 

Depencfont Variables 

Twelve dependent variables were. obtained from the data1 some of 

these were intended to test specific hypotheses, while others were 

included for the purposes of post hoc investigation, 

Three of the measures were derived from the order in which the 

subject requested information (that is, his PATH), The first was 

simply the number of i terns of information. re4uested (N) 1 the second 

was the ratio of the number of items requested about the chosen 

planet to the total number of items requested (PC/N)1 and the third 

was the ratio of the number of runs (that is, strings or clusters 
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of one denomination; for example, AAA and BBBBB each constitute one 

run, while AABBABA constitutes five runs·} to the total number of 

items (PR/N), 

Two measures were derived from the headings·recorded in the 

Ship's Log; these are analogous to PC/N and PR/N, and are labelled 

rc./N and LR/N, rc./N was the ratio of the number of headings toward 

the chosen planet to the total number of headings in the LOG (this 

number corresponds to the total number of items requested, since 

subjects were required to make an entry in the 10::; after each piece 

of information was received), LR/N was the ratio of the number of 

runs of headings to the total number of headings, 

High scores on PC/Nor LC/N indicate that a high proportion of 

the requested items or headings were about the planet which was 

eventually chosen; low scores indicate a high proportion of items 

about the non-chosen planet, 

High scores on· PR/Nor LR/N indicate short runs and 'frequent 

alternation between planets; a score of 1,00 indicates alternation 
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at each item (that is, ABABA, etc,), Low scores, conversely, indicate 

that items tend to appear in runs or clusters; a score of 1/N 

indicates that only one item appears in the PATH or .IDG, as the case 

may be (that is, AAA or BBBBB), 

A sixth dependent variable was the number of items recalled 

about the planets relative to the number requested (#R/N); a seventh 

variable (#A//IR) accounted for the number of items recalled 

accurately (that is, for the correct planet) relative to the number 

recalled, :!:n the former case, a high score indicates a high 
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proportion of information recalled, while a high score for the .latter 

variable indicates accurate recall·. 

The eighth and ninth dependent-variables were derived from 

responses to the question regarding further inforrr.aticm subjects 

would have liked before finalizing their decisions; the eighth 

variable was the number of questions directed at acquiring specific 

information about one planet relative to the. total.number. of 

questions asked (#C/T), and the ninth was simply the- total number 

of questions (T), 

The tenth measure was a bi-valued variaple indicating which 

planet was finally selected for colonization;,. a score of 1 indicated 

that the planet chosen was the one about which information had first 

been requested (the planet on which the oxygen _content of the 

atmosphere was 16%), while a score of 2 indicated· that the other 

planet had been chosen (the planet on which the oxygen content of 

the atmosphere was 24%). 

The eleventh and twelfth measures were variables indicating 

whether recall (RD) and accuracy (AD) were better for the chosen 

planet or for the non-chosen planet, RD was calculated by dividing 

the ratio of the number of items recalled about the chosen planet. 
,--

(#RO) to the number of items requested about the chosen planet (NC) 

by the ratio of the number of items recalled about the non-chosen , 

planet (#RR) to the number of items requested about the non-chosen 

planet (NR). That 1s 9 

#RC/NC 
RD = _ , 

#RR/NR 
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AD was calculated by dividing the ratio of the number of items 

accurately recalled about the c~osen planet (#AC) to the number of 

items recalled for the chosen planet (#RC) by the ratio of the number 

of items accurately recalled about the non-chosen planet (#AR) to the 

number of items recalled for the non-chosen planet (#RR), 

#AC/#RC 
AD =· •· 

#AR/#fill. 

That is, 

I/hen RD or AD was greater than 1,00, recall or accuracy was greater 

for the chosen planet; when RD or AD was equal to 1,00, recall or 

accuracy was equal for the two planets; and when RD or AD was less 

than 1,00, recall or accuracy was better for the non-chosen planet, 

Statistical HyPotheses 

The conceptual hypothesis that two different forces are operating 

in a decision making situation was represented in the experimental 

setting by the hypothesis that the subject's PATH through the 

information is different to the headings in his LOG, A preliminary 

test of this hypothesis may be made by comparing PC/N and LC/N for all 

'subjects; if the hypothesis that the PATH and the LOG are evidence of 

the activity of different forces is true, then the proportion of items 

about the chosen planet should be different for the PATH and the LOG, 

A t-test for correlated means (McNemar, 1969, pp, 11J-114) is the 

appropriate statistical technique for this analysis, 

The conceptual hypothesis that people prefer to use relative 

valences in making decisions was represented in the experimental 

setting by the hypothesis that people will tend to seek out comparable 

information when they are confronted with a decision making situation, 
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Three .tests of. this hypothesis may be made in the present• situation, 

First, the degree to which comparable information is sought is, 

reflected by alternating between planets in requesting information in 

the comparable information condition, but by searching through runs of 

items in the non-comparable information condition, A comparison of 

. the two groups ·on the variable PR/N should reflect this difference; 

PR/N for the comparable condition should be greater than·PR/N for 

the non-comparable condition., Second, if the subjects in the 

non-comparable condition are looking for.an item about the second 

planet to mat9h one which is known about the first, they, ought to 

process fewer of the items in the runs1 that is, more items should 

be recalled in the comparable than in the non-comparable condition, 

This may be tested by comparing' #R/N for the two groups; #R/N for· 

the comparable condition ought to be higher than #R/N for the 

·non-comparable condition, Third, seeking after comparable information 

ought to be reflected in the number of specific, single-planet 

questions asked at the conclusion of the experiments this would be 

found by comparing #C/T for the two groups, If the model which 

serves as the basis for this experiment is correct, then #C/T should 

be greater for the non-comparable than for the comparable condition, 

These three hypotheses may all -be tested by one-tailed _!:-tests 

for correlated means1 however, since the total number of' variables in 

the experiment is large, and since some of the variables may be 

correlated, a. more conservative procedure is to- use a multivariate 

analysis of variance, followed by univariate F-tests if the - . 

multivariate test is significant (Harris, 197.51 Hummel·& Sligo, 1971), 
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Analysis 

The !,-test for correlated means on the variables PC/N and IJJ/N 

was significant, ,i (55) = -6,,54, E<- 0,001, two-tailed, The 

significance of this test suggests that the PATH and the LOG are 

different from each other: inspection of the mean values for the 

two variables (XPC/N = 0,58, XW/N ~ 0,81)' suggests that the number 

of items requested about the chosen planet tends to be just 
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slightly higher than the number requested about the non-chosen planet 

(58% to 42%), while the number of headings toward. the chosen planet 

tends to be considerably higher than the number of headings toward 

the non-chosen planet (81% to 19%), That is, there seems to be a 

tendency to seek information about both planets, even though a 

preference for one planet is indicated, This evidence supports the 

hypothesis that there are two separate forces operating in a decision 

ma.king situation, one toward acquiring information about the 

alternatives, and one toward selecting one of the alternatives, 

The procedure of multivariate analysis of variance followed ~y 

univariate tests described previously was used to test the remaining 

hypotheses, This technique was carried out on the IJll1 370 computer 

at the University of Victoria, using Clyde's program (1969) for 

multivariate analysis of variance adapted to be run on this facility, 

The multivariate test of the information condition was significant, 

f (12 1 43) = 3,158, E .t:.. 0,003, The information ·condition accounted 

for 46,8% of the total variance, Univariate tests of PR/N, /IR/N, 

and #C/T were also significants fpR/N (1, ,54) = 6,503, E ( 0,014; 

4R/N (1, ,1}) = 4,294, E < 0,043; f,!!C/T (1, ,54) = 24,133, E < 0,001. 
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For these variables, the information.condition accounted for 10,8%1 

?,4% and 30,9% of the total variance, respectively, 
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The significance of the multivariate analysis of variance 

suggests that there are differences in behaviour between the two 

conditions of information accessibility, More specifically, the two 

experimental groups differ in the way they gather information (PR/N), 

the proportion of information.they remember (#R/N), and the type of 

questions they ask at the conclusion of the experiment (#C/T), 

The mean scores on the variable PR/N were 0,61 for the comparable 

information condition and 0,45 for the non-comparable condition, The 

higher score in the former group.indicates a greater tendency to 

. alternate between .items· in seeking information; the lower score for 

the latter group indicates a tendency to seek items of information in 

clusters for each planet, This- result confirms the experimental 

hypothesis that such alternation and clustering of items would occur 

in the two groups, but, by itself, does not confirm- that the reason 

for the alternation and clustering is the desire for comparable 

information, 

The mean scores on the variable· #R/N were 0,67 for the comparable 

condition and 0,55 for the non-comparable condition, Recall of items 

was thus greater in the comparable information condition than in the 

non-comparable condition, This difference is again in the direction 

predicted by the experimental hypothesis, but, as with the previous 

result, does not confirm the proposed underlying mechanism, that is, 

one must not jump to.the conclusion that people recall fewer items in 

the non-comparable condition because they are searching for 
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comparable items of information and hence failed to process a number 

of items they received, 

The mean scores on the variable #C/T were 0,11 and 0,58, for the 

comparable and non-compa1able conditions respectively, This result 

confirms another experimental hypothesis: the proportion of specific 

questions, directed at obtaining information corresponding to items 

already encountered for the·other planet, was far greater for the 

non-comparable condition than for the comparable condition, This 

also offers support to the proposal that relative valences are part 

of the mechanism under:I.ying the search for information in a decision 

making situation, 

Taken together, the results for these three dependent variables 

strongly suggest·that comparing information is an important part of 

the decision process, The sequence in which people asked for 

information, their differential recall, and their post-experimental 

inquiries are behaviours which are consistent with the relative 

valences hypothesis and with the pre.posed search for comparable 

information, 
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CHAPTER IV 

DISCUSSION 
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The experimental results tend to confirm the research hypotheses, 

and, by extension, provide support for the ·conceptual hypotheses-and 

the underlying model, The data suggest that there are two separate 

forces operating in a decision ma.king situation, and that people seek 

to make decisions on the basis of comparable information about the 

alternatives or, in the terminology of the Lewinian conceptual 

framework .outlined earlier, by using a method of relative valences, 

This experiment provided only a preliminary test of the model, which 

requires further investigation and development; for example,. do 

people seek comparable information when more than two alternatives are 

given? The results, however_, have several implications for the 

further investigation of descriptive models of decision making, 

First, the experimental findings strongly suggest that decision 

making should be studied as a process including information 

acquisition and processing rather than as a discrete·behavioural 

event occurring subsequent to informatio.n gathering, This means 

abandoning the current multi-stage models in favour of a more 

holistic approach, 

Second, the finding that people seek out comparable information 

has implications for the type of information provided in research 

settings, and, beyond that, for the use of concepts like valence and 

utility, If the concept of relative valence is justified, as both 

the experimental results and the common sense definitions of 

rationality suggest, then information a·oout one di1aension of an 
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alternative has little value unless information about that dimension 

is available for the other alternative, The process by which 

decisions are ma.de when comparable information about the alternatives 

is not available is a matter for speculation and investigation; 

certainly, in the present case, when people thought that such 

information might be available, they went looking for it, This 

suggests that the utility of a given· item of information may be 

relative rather than absolute; that is, for any given item, the 

utility may depend much more on the item with which it is compared 

than on the absolute intrinsic value of the item, This relativity of 

utility is explicit in its definition (Edwards & Tversky, 1967), but 

it does not seem to have been translated into the empirical use of the 

concept, The concept of relative valence is reinforced in our 

culture by consumer advocates who advise comparison of various 

alternatives on many dimensions;. and by advertisers, who_ compare the 

aspects of their product with those. of their competition,' choosing 

those attributes for which the relative valence is toward the 

advertised product, Relativity is further reflected in our humour: 

"How do you like your wife?" "Compared to what?", 

While it is often impossible to gather information one piece at a 

time so that the relevant aspects of the alternatives can be 

considered as a unit, it seems likely that the information, however 

acquired, is processed in this way, That is, while we may learn that 

A is red, sweet, and costs 20¢, and that Bis tart, costs 40¢, and is 

blue, in that order, we probably process this information as red 

versus blue, sneet versus tart, and 20¢ versus 40¢, This has obvious 
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implications for advertising, If people make decisions by this 
/. 

comparative process, then it seem more sensible to advertise that A 

is red while Bis blue,_A is sweet while Bis tart, and A costs 20¢ 

while B costs 40¢ rather than listing all A's characteristics 

followed by B's characteristics--or than simply listing A's 

characteristics, 

Much more research needs to be done before the model presented 

here could be said to be an adequate and accurate description of 

human decision making behaviour in the given setting, One possible 

extension has already been mentioned1 the situation in which there 

are more than two alternatives to evaluate in making a decision, 
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There are many other questions which might be investigated1 under 

what conditions does the present model apply? what happens to the 

decision making process when the decision maker knows that comparable 

information is not available? do relative valences operate 

differently in non-comparable information settings, or is some other 

mechanism involved? 

It might be argued that the imaginary decision required in this 

experiment was not representative of real world decisions simply 

because it was imaginary, It is always possible that this is so, 

and care must be taken that the results of the experiment are not 

generalized to a situation in which they do not apply; however, 

various arguments may be offered in favour of using an imaginary 

setting in experimental work, First, an imaginary setting minimizes 

the effect of differential experience in actual decision making; 

people whc, have already bought a car may behave differently to those 
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who have not in an experiment where the decision is which of two cars 

to buy, Second, an imaginary setting allows an experimenter to 

investigate a nontrivial decision situation, which might not be 

amenable to more realistic investigation for financial or ethical 

reasons, Third, Barker (1946) found that subjects who made 

hypothetical choices (that is, indicated what their choice-would be 

if the opportunity for a choice were provided) exhibited the same 

behaviour and made similar choices to subjects who made "real" 

choices, Thus, for both theoretical and practical reasons, the use 

of an imaginary setting seems justified in studying decision making 

behaviour, and the generalization of the results to real-life 

decision making appears to be valid, 

Finally, the experimental results provide empirical evidence 

that the common sense sort of rationality is operating in a decision 

making situation; however, whether the activity of seeking comparable 

information accurs because it is considered to be rational, or 

whether the behaviour is considered rational because it occurs so 

prevalently is a question which remains t_o be answered, 
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Reference Note 

1, Bavelas, A, Personal communication, October, 1975, 
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APPENDIX A 

INSTRUCTIONS 

1, Comparable Information Condition 

This experiment is designed to investigate the way in which 

people make decisions when they start with no information, but have 

the opportunity to obtain·information about the available 

alternatives, Philosophers, economists, mathematicians, and 

psychologists have been studying how people make decisions for a long 

times some_of·the earliest work in decision making was done by the 

mathematicians in the court of the French king Louis XIV, While 

philosophers, economists, and mathematicians tend to be interested in 

how people ought to make decisions, _psychologists are more interested 

in how people !!2 make them, Very little i~ known about the processes 

by which people actually do make decisions, The purpose of this 

study is to further explore these !)rocesses, Since very little is 

known about how people make decislqns, it follows that we cannot say 

if there is a right or wrong way to make them1 your decision ma.king 

process may be very different to that of another person, but we do not 

know and are not concerned with knowing if one way is better than 

another,·- It is important for the purposes of this study, then, that 

you go about making your decision in the way that is best for you, 

without concern for ma.king it in the "right" way, I have used an 

imaginary situation (the choice between two planets) rather than a 

more realistic one (for example, the choice between two cars) so 
-
that all those who participate in this.experiment will start with 
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the same information.about; and experience of, the situation, 

Imagine that you are the captain of the spaceship Ulysses, which 

will be taking the first group of colonists to a new ho.me on a far 

distant planet, As captain of the ship and leader of the expedition, 

you are responsible for choosing which of two planets this group will 

colonize--and your decision, once made, is final1 once the Ulysses has 

landed on a planet, it cannot leave, 

To help you make your decision, information about the two 

planets is available from your computer, This information was 

obtained by space probes sent to each of the two planets, You may 

receive this information by requesting the computer to tell you 

about Planet A or about Planet B; at each request the computer will 

print out one item describing some characteristic of whichever 

planet you have requested, This information is "stacked up" in 

queues for Planets A and B, Since the probe sent to Planet A was 

identical to the probe sent to Planet B, comparable information is 

available about the two planets1 that is, if you receive a piece of 

information regarding the size of Planet A, you will find the 

corresponding piece of information about the size _of Planet Bat the 

same location in the queue, For example, if the info~mation were 

stacked as shown below, and you requested a piece of information about 

A, another piece of information about A, a piece of information about 

B, a third piece of information about A, and another piece of 

information about B you would receive the information in the order 

---
A1, A2, B1, A3, B2, 
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"A" Queue 

1, Size of Planet A 

2, Colour of A's sky 

J, Distance to A from Earth 

"B" Queue 

1, Size of Planet B 

2, Colour of B's sky 

J, Distance to B from Earth 
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After you have received each piece of information, enter in the 

Log the heading on which you would steer the ship if you had to 

decide on the basis of. your current information, This heading, or 

direction, does not commit you to choosing that planet1 it merely 

indicates which planet you would choose if no more information were 

available, 

You may then request another item of information about either 

planet, or, if you wish, state your final choice of a planet, 

Please note tha.t you need not a.lterna.te your requests for 

information between planets (that is, ABAB, etc,); neither the 

previous request nor the present hP.a.ding needs to influence your 

request, You cannot request specific information (for example, you 

cannot a.sk "Wha.t is the colour of the sky on Planet B?", or ~Give me 

information BJ,")1 you may simply request information a.bout one 

planet or the other, a.nd you will receive whateve1: information is 

next in tha.t queue, 

Terminal Operating Instructions 

I will establish contact with the computer for you; after that 

you will "talk" to the computer by typing your messages on the 

terminal keyboard, First the computer will ask you for your name; 
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you may use your own name, your student registration number, or an 

alias, Type your name on the terminal keyboard, but do not use the 

SHIFT key1 this keyboard produces only capital letters, and does not 

require use of the SHIF"r key, After entering your name, depress the 

RETURN key, located at the right-hand side of the terminal, Next, 

,the computer will.ask you about which planet you wish to receive a 

piece of information; enter either an "A" or a "B", and depress the 

RETURN key, The item of information you have requested will be 

printed out for you, and the' computer will then ask you to enter your 

present heading in the ship's Log (which is stored in the computer's 

memory banks), This entry will be either an "A" or a "B", depending 

on whether you would choose A or B if there were no more information 

available, Remember to depress the RETURN key after your entry, 

Then the computer will ask you if you want more information; if you 

do, type in the word "YES", depress RETURN, and follow the procedure 

just described for requesting info1,mation and entering your heading 

in the ship's Log1 if you do not w,,.nt more information, type in the 

word "NO", and depress RETURN, The computer will then ask you which 

planet you wish to colonize1 enter an "A" if you have decided on 

Planet A or a "B" if you have decided on Planet B, .. After you have 

entered your decision in the computer, it will set a suitable course 

to the chosen planet for you, At this point I will have some brief 

questions for you to answer, and these will conclude the experiment, 

If you have any questions about the procedure at any time during 

the experiment, please ask them, Are there any questions before we 
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begin? 

2, Non-Comparable Information Condition 
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The instructions for this condition were identical to the 

instructions for the comparable information condition, with the 

exception of the paragraph beginning "To:help you make your decision", 

which is found on page 57, The sample information queues were·also 

different, The following paragraph and sample information queues were 

used in the non-comparable information condition, 

To help you make your decision, information about the two planets 

is available from your computer, This information was obtained by 

space probes sent to·,,each of the two planets, You may receive this 

information by requesting the computer to tell you about Planet A or 

about Planet Br at each request the computer will printout one ite.m 

describing some characteristic of whichever planet you have requested, 

This information is "stacked up" in queues for Planets A and B, 

Although the probes sent to Planet A and Planet B were identical, they 

did not encounter the required information 1n the same sequence, 

Consequently, the first piece of information about A does not 

correspond to the first piece of information about B1 that is, if you• 

receive a piece of information regarding the size of Planet A, you 

might find a piece of information about the colour of B's sky at the 

same location in the queue, For example, if the information were 

stacked as shown below, and you requested a piece of information about 

A, another piece of information about J, a piece of information about 
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B, a third piece of information about A, and another piece of 

information about B, you would receive the information in the order 

Ai, A2, B1, AJ, B2, 

"A" Queue 

1, Size of Planet A 

2, Colour of A's sky 

J, Distance to A from Earth 

"B" Queue 

1, Colour of B's sky 

2, Size of Planet B 

J,. Distance. to. B.from Earth 
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APPENDIX B 

QUESTIONNAIRE AND ITEM RATINGS 

1, Questionnaire 

Listed below are 100 items which describe imaginary planets, 

Imagine that you are the captain of a space ship searching for a 

planet on which to found a colony, Indicate for each item how 

you rate the quality described1 if the characteristic is one which 

you think is desirable if a colony is to be founded on the pl.a.net, 

mark a "+" beside the number of the item1 if the characteristic is 

one which you think is undesirable, mark a 11
-

11 beside the number of 

the item1 and if the characteristic is one which you find neither 

desirable nor undesirable, mark a 11 011 beside the item number, 

1, The atmosphere on this planet is exceptionally dust-free1 

visibility is much greater that on Earth, to the extent that a 

new sense· of distance may be ne,1essary, 

2, Although bacteria and viruses abound in the. indigenous life forms, 

they are not incompatible with human life, 

J, This planet has no moon, but is orbited by a ring of rocks and dust 

not unlike the asteroid belt of Earth's solar system, 

4, Irregularities in the planet's orbit about its sun produce certain 

eccentricities in·electromagnetic activity1 to date, no way has 

been found to predict when these will occur,·· 

5, There is almost never any wind.of sufficient magnitude to cause 

extem;ive damage on this planet, 



Guthrie 

6, This planet is rich in deposits of iron, copper, zinc, and tint 

there are also rich lodes of natural uranium, 
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7, There is very little life in the ocean, most of it limited to the 

coastal regions, 

8, This planet has a wide bane of tropical climate around its equator, 

9, The surface of this planet is somewhat spongy, 

10, Plant growth is controlled by cross-fertilization carried out by 

birds and insects., the growth period extends over .. 2,5 planet 

years, but at any moment in that period, some growth ls ready for 

harvesting, 

11, The sole land mass appears to shift position during each 

revolution of the planet around its sun, 

12; The period of rotation of the planet (that is, one planet day) is 

equivalent to 20 Earth hours, 

13, The soil of this planet contains many nitrates, and useful amounts 

of calcium, 

14, One of the birds on this planet lays eggs which are edible, 1:ich 

in protein, and have a flavour like Brussels sprouts; the birds 

are numerous and their eggs plentiful, 
I 

15, There are several areas of gently rolling hills which may once 

have been mountain ranges, the rivers are broad and shallow, 

16, The oxygen content of the atmosphere is 24%1 the remainder is 

constituted by inert gases, (Earth's atmosphere contains 

roughly 21% oxygen,) 

17, This planet has a narrow tropical.region, but broad temperate 

zones, 
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18, Peculiar atmospheric conditions limit radio communication on the 

surface of the planet, 

19, There are frequent tremors felt.at the surface of the planet, 

indicating intense seismic activity, 

20, The water in the rivers is fit for human consumption, but leaves 

a subtle aftertaste, 

21, Some species of animals on this,pla.net appear·to,have·highly 

organized social structures, similar to the ants and bees of 

Earth, 

22, This planet is slightly larger than the F.a.rth, 

23, The surface of this planet is- very hard,, 

24, One of _the plants on this planet bears fruit of'a. very attractive 

colour and smell1 uncooked it is toxic, but cooked it.is edible 

and tasty, 

25, Roughly two-thirds of the planetary surface is covered with water, 

26, Because this planet is not tilted on· its axis as the Earth is, 

th~re are no changes of season; one area has ·constant summer, 

another constant spring or fall, 

27, Nowhere on the planet does the temperature drop below -10° C or 
' ' 0 
climb above 20 C, 

28, Very few stars are visible from this planet, 

29, This planet has seasons like Earth's, except that autumn and spring 

are extended 1n relation to winter and summer, 

JO, Some.species of animals on this planet appear to be organized into 

extended family groupings, 
,_ 

J1, This planet is covered by a thick layer of cloud much of the time, 
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32. This planet revolves around its sun once ,in every 320.5,days1 

that is, one planet-year equals 320,5 Earth days, 

33, The force of gravity on this planet is equal to o,67 times the 

force of gravity on Earth, 

34, This planet is the only satellite of its sun, 

35, This P,lanet's star is what is known as a red dwarf, or Type M 

star, 

36, There are no purple or red objects on this planet; the colours 

which may be seen range from a deep orange to violet, 

37, This planet is somewhat smaller than the Earth, 

38, Peculiar conditions in the ionosphere prevent communication 

outside the system, 
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39, This planet is the fifth satellite of its sun, in a twelve planet 

system, 

40, Several species of feline creatures are indigenous to the planet; 

these appear to be small and placid, 

41, There are several species of kangaroo~like animals on this planet, 

one such species appears to be of sufficient size and gentleness 

that it might be used as a mode of transportation, 

42, The polar ice-pack on this planet is permanent and changes very 

little from year to year1 there are very few ice-bergs, 

43, Only during one season of the year do clouds appear in any number, 

44, The largest species of indigenous fauna appears to be docile, 

slow-moving, and extremely stupid, 

45, While none of the plant life appears to be useful for construction 

purpones, it could be used to provide material for clothing, 
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46, One of the insects on this planet produces a fine thread not 

unlike that of a spider, but much stronger and more durable1 in 

large quantities it•could be used to make cloth, 
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47, There·are frequent "meteorite showers" in the vicinity of this 

planet; however, it is very rare for any of the particles to 

penetrate through the atmosphere., to. the: surface; of. the planet, 

48, There is a comet which.orbits this planet once every 45 Earth­

years; approximatly every fifth orbit, the planet passes through 

the tail of the comet, but no damage is done, 

49, From space, this planet appears to be slightly flattened at the 

poles, with a bulge at the equator, 

50, Approximately three-quarters of the planetary surface is covered 

l:ri th water. 

51, More stars are visible to the naked eye from this planet ~han are 

visible from Earth, 

52, Sound waves travel slightly faster on this planet than they do on 

Ea.rth1 most sounds have a sibilant quality to them, 

53, The surface of the planet is marked by several young mountain 

ranges, and occasional deep crevices, 

54, The natural vegetation on this planet is edible, but has no 

nutritional value for human beings, 

55, The period of rotation of the planet (that is, one planet-day) is 

equivalent to 37 Earth hours, 

56, The natural vegetation on this planet is highly toxic when ingested 

by human beings, 

57, There are numerous deposits of coal on this pla.net1 these could be 
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mined easily and safely, and.would provide.an inexpensive. source 

of power, 

58, 'Ibis planet has two moons; it is very rare to have a night on 
I 

which one or the other is not visible, 

59, The oxygen content of the atmosphere is 16%; the remainder is made 

up of 1nertgases, (Earth's atmosphere contains roughly 21% 

oxygen,) 

60, From space, this planet appears deep green in colour, with areas 

of blue and tan, 

61, One of the birds on this. planet has a call which resembles the 

bark of a dog, 

. 62, One of the native flowering plants .on this. planet produces large 

showy flowere in a variety of brilliant colours, 

63, There are no life-forms on the planet at the present time which 

appear to have an equivalent-to-human intelligence, but ruins and 

fcssil remains suggest that a complex civilization once existed 

hi.ire, 

64, This planet has a gravity which is equivalent to 1,7 times that 

of Earth, 

65, The river water must be chemically treated before-it is fit for 

human consumption, 

66, Sunspots on the star of this planet periodically produce violent 

perturbations of the planet's magnetic-field; these occur at 

predictable intervals, 

67, There is an insect species on the planet which apparently communi­

cates by whistling1 each individual insect. qan be identified by 
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its whistle, 

68, There are large numbers of easily accessible precious stones on 

the planet, but they are generally hidden in formations similar 

to the so-called "thunder eggs" of Earth, 

69, There are several geysers. on the planet1 these erupt with 

considerable force, but at predictable intervals, 
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70, Several of the insect·species communicate by means of frequencies 

within the visible spectrum1 sometimes very colourful displays 

can be seen, 

71, Although there is no evidence of the presence o_f intelligent life 

{,,.,,;forms on the planet at this time, there appear to be artificial 

structures·on its surface, 

72, There are several varieties of wingless birds on this planet, some 

of which are very swift1 it is possible that they could be used as 

a means of transportation,,. 

73, There is intense volcanic acti'lity on this planet, ' 

74, This planet's star is a blue-white star, or Type F star, 

75, There·is very little naturally occurring radioactive material on 

this planet: there are, however, large deposits of lead, iron, 

molybdenum, and bauxite (from which aluminum is· extracted), 

76, !n certain areas of this planet, large caverns are founds in 

these caves are a variety of interesting "geological" formations 

similar to the stalagmites and stalactites of Earth, 

77, There are a variety of life-forms in the ocean, some of which 

live at great depths, 

78, From ·space, this planet appears deep blue in colour, with several 
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areas of orange and scarlet, 

79, There is a carnivorous form of plant life on the planet, but it 

does not appear to be dangerous to human life, 

80, There are four large land masses on this planet, as well as 

scattered island groups, 
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81, There are a large number of naturally occurring crystal formations 

on the planet; when crystals of various colours are found together, 

their appearance is quite breath-taking, 

82, During 4 months of the year, brilliant electrical displays , 

similar to the Northern Lights of Earth, are visible from the 

Northern Hemisphere, 

SJ, A variety of species of small creatures are, indigenous to the 

planet I some appear to be predatory anc,i fero,cious, 

84, This planet revolves around its sun once in every 10J2 days; that 

is, one planet-year equals 10J2 Earth days, 

85, One of the birds on this planet has a call which sounds like a 

Swiss yodeller, 

86, From space, this planet appears to be a perfect sphere, 

87, The soil of this planet contains a great deal of clay, and 

considerable amounts of lime, 

88, There are several types of bacteria and viruses found on this 

planet; at least one type is fatal to man, 

89, At any given time, several violent, hurricane-like storms may 

be in process at various places on the planet, 

90, There is a small flowering shrub on this planet whose flowers 

give off a scent similar to that o:t the roses of Earth, 
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91, The polar lee on this planet disappears completely. at. the height 

of the summer, but re-forms each wlnter1 lee-bergs• occur 

occasionally, 
0 • 0 

92, The surface temperature of the planet ranges from -40 C to 40 C, 

93, Several of the larger plant forms could be used as building 

ma.terlals1 the leaves of one species of ground plant provide 

excellent roofing material, 

94, There are numerous waterfalls on this planet1 these are generally 

accessible, and would provide an excellent and inexpensive source 

of power, 

95, Both temperate zones are subject to violent electrical storms, 

with awe-inspiring displays of fork-lightning,.· 

96, There are several species of mushroom~like parasitic plant forms 

on this planet; some of these appear edible, while others are 

toxic, 

97, The atmosphere on this planet is often filled with very fine dust 

:p.'l.rticles which impair visibility and give distant objects a 

hazy appearance, 

98, Sound waves travel slightly slower on this planet than they do on 

Ea.rth1 there is a subjective impression of greater resonance, 

99, There ls nothing coloured blue or violet on this planet; visible 

colours range from a blue-green shade to purple, 

100, Plant growth ls apparently controlled by an innate mechanism; 

periods of growth are variable across species, and there appears 

to be no relation between growing period and time of year, 
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Imagine that you are choosing a pl.a.net on which to found a 

colony, Several factors are listed which might be important in 

ma.king this decision, Indicate for. these factors how important you 

think information about each of them to be, If the information about 

a given factor is vital (that is, absolutely necessary} circle the 

number !1 if the information is very important, circle ~I if it is 

moderately important, circle J.; if it is relatively unimportant, 

circle !±1 and if it is trivial, circle 2.• 

l' . 

1, The vis.ible colours 

2, The seasons 

J, The period of plant growth 

4, The utility of natural growth 

5, The length of the planet-day 

6, The insects 

7, The mineral formations 

8, The atmospheric conditions 

9,· The type of star 

10, The natural resources 

11, The solar system's size 

12, Presence of intelligent life 

1J, Length of the pl.a.net-year 

14, Geological features 

15, Clima.tic zones 

16, Area covered by water 

17, Grav:ttational force 

1 2 J 4 

1 2 J 4 

1 2 J 4 

1 2 J 4 

1 2 J 4 

1 2 J . 4 

1 2 • J 4 

1 2 J 4 

1 2 J 4 

1 2 

1 2 , 

1 2 

1 2 

1 2 

1 2 

1 2 

1 ,,: 2 

J 4 

J 4 

J 4 

J 4 

J 4 

J 4 

J 4 

J 4 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 
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18, Atmospheric oxygen 1 2 .J 4 5 

19, Edibility-of vegetation 1 2 J 4 5 

20, Speed of sound 1 2 J 4 5 

21, Bacteria and viruses 1 2 J 4 5 

22, Oceanic life 1 2 J 4 5 

23. Dangers from indigenous life-forms . 1 2. J 4 5 

24, Satellites 1- 2- J 4 5 

25, Size of the planet 1. 2 J 4 5 

26, Winds 1 2 J 4 5 

27, Small animal life-forms 1 2 J 4 5 

28, Clouds 1 2 J 4 5 

29, Land masses 1 2 J 4 5 

JO, Planetary terrain 1 2 ., 4 5 _, 

31, Availability of drinking water 1 2 J ·4 5 

32, Electrical activity 1 2 J 4 5 

JJ, Temperature range 1 2 J 4 5 

J4, Animals suitable for transportation 1 2 J 4 5 

35, Sources of power 1 2 J 4 5 

J6, Animal organization 1 2 J 4 5 

37, Astronomical activity 1. 2 J 4 5 

J8, Flowers 1 2 J 4 5 

39, Surface texture 1 2 J 4 5 

40, Soil analysis 1 2 J 4 5 

41, Plant forms 1 2 J 4 5 

42, Electromagnetic activity 1 2 J 4 5 

4), Colour of planet 1 2 J 4 5 
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44. Shape of planet 

45. Polar ice activity 

46, Bird songs 

1 • Vital infornation 

2 • Very important information 

1 2 J 4 5 

1 2 J 4 5 

1 2 J 4 5 

J = Moderately important infornation 

4 = Relatively unimportant 1nfornation 

5 = Trivial information 

Thank you for your assistance. 

?J 
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2, Item Ra.tings 

(a) Attractiveness 
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Each item number is followed by three niimbers separated by a 

slash mark; the first of these numbers indicates the number of positive 

ratings the item received, the second indicates the number of neutral -

ratings, and the third the number of negative ratings, For example, 

Item 1 received 15 positive ratings, 7 neutral ratings, and 2 negative 

ratingsj its score is recorded as shown1 1, 15/7/2, Occasionally, a 

subject would mark a question mark beside an item; items so marked are 

indicated by adding·another slash mark followed by a?, The numbers 

refer to the numbers of the items on the questionnaire, 

1, 15/7/2 2. 8/13/3 3, 2/14/8 4, 1/9/14 5, 17/3/4 

6, 17/3/4 7, 2/4/18 8, 17/5/2 9, 3/4/17 10, 19/2/3 

11, 0/9/15 12, 5/14/5 13, 22/2/0 14, 20/3/1 15, 19/3/2 

16, 20/1/3 17, 20/3/1 18, 4/3/17 19, 0/1/23 20, 7/10/7 

21. 8/14/2 22, 6/17/1 23, 3/7/'i4 24, 12/7/5 25, 11/8/5 
' • 

26, 3/6/15 - 27.i 12/1/11 28, 1/9/14 29, 12/10/2 30, 10/12/2 

31, 1/5/18 32, 6/18/o 33, 9/9/6 34, 3/18/3 35, 1/13/9/? 

36, 1/15/8 37, 2/18/4 38, 1/7/16 39, 4/18/2 40, 12/10/2 • 

41, 16/7/1 42, 15/8/1 43, 9/7/8 44, 7/8/8/? 45, 8/6/10 

46, 20/3/1 47, 2/17/5 48, 4/17/3 49, 3/21/0 50, 9/5/10 

51, 16/8/o 5.!, 9/8/7 53, 12/9/3 54, 1/3/20 55, 7/12/5 

56, 0/0/24 57, 21/1/2 58, 15/8/1 59, 0/2/22 60, 9/14/1 

61, 2/18/4 62, 23/1/0 63, 13/8/3 64, 0/5/19 65, 0/2/22 

66", IJ/§/16 67, 6/15/3 68, 7/15/2 69, 10/9/5 70, 14/7/3 
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71, 9/8/7 72, 1s/6/o 7'.h 0/1/23 74, 6/13/3/2? 75, 20/2/2 

76, 16/7/1 77, 19/5/0 78, 6/17/1 79, 8/10/6 80, 13/10/1 

81, 22/2/0 82, 20/2/2 SJ, 2/5/17 84, 2/11/11 85, 6/17/1 

86, 4/17/J 87, 5/7/lf/? 88, 1/4/19 89, 1/1/22 90, 23/1/0 

91, 8/11/5 92, 5/6/13 93. 23/1/0 94,. 23/1/0, 95, 4/4/16 

96, 7/13/4 97, o/6/18 98, 4/12/8 99, 2/12/10 100, 7/10/7 

(b) Importance 

Ea.ch dimension was given a score which was the number of people 

who rated it vitally important (1) or very important (2), These 

scores were then ranked, from lowest (1) to highest (46), The score 

and rank for each dimension are given below, 

Dim, X Rank Dim, X Rank Dim, X Rank Dim, x· Rank Dim, X Rank 

1 J 8,0 11 0 2,5 21 17 J8,5 J1 21 44,5 41 17 J8,5 

2 16 35,0 12 14 J0,5 22 14 J0,5 32 12 27,0 42 7 18,0 
I 

J 16 35,0 1J 4 11,:5 23 15 JJ,O JJ 14 30,5 4J 0 ··2~5 

75 

4 18 41,0 14 11 24,5 24 1 5,0 J4 6 15,5 44 0 2,5 . 

5 8 20,0 15 11 24,5 25 5 14,0 35 16 35,0 45 6 15,5 

6 4 11,5 16 17 38,5 26 11 24,5 36 4 11,5 46 0 2,5 

7 10 22,0 17 1J 28,0 27 4 11,5 37 J 8,0 

8 20 42,0 18 21 44,5 28 7 18,0 JS J 8,0 

9 7 18,0 19 21 44,5 29 11 24,5 39 9 21 ,0 

10 21 44,5 20 2 6,0 JO 14 J0,5 40 17 38,5 
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{c) Relative Valence 

Ea.ch item was assigned a valence(+, 0, or-) on the basis of the 

category to which it was most frequently assigned. Corresponding items 

were then compared for the two planets in order to obtain the relative 

valence. (Notes The items are arranged in their final orderr that is, 

1n the order in which the subjects saw them, · See Appendix C,) 

#A B Res, #A B Res. #A B Res, #A B Res. #A B Res. 

1 - + B 11 0 0 * 21 + + * 31 + - A 41 - - * 
2 + + ,\ , * 12 - + B 22 + + * 32 + 0 A 42 - + B 

3 - - * 13 + - A 23 0 0 * 33 + · o ... A 43 + - A 

4 - + B 14 - - * 24 0 0 * J4 0 0 * 44 + + * 

5 + + * :15 - - * 25 0 + B 35 0 + B 45 0 0 * 

6 0 0 * 16 + 0 A 26 + - A 36 - - * 46 - + B 

7 + + ; * 17 + + * 27 + - A 37 + + * 47 - 0 B 

8 O - A 18 0 0 * 28 0 0 * 38 0 0 * 48 + + * 

9 + J A 19 - + B 29 - + B 39 0 0 * 49 O + B 

10 + - A 20 - + B JO + - A 40 0 0 * 50 0 0 * 

* indicates no resultant force; A indicates a force toward A; and B a 

force toward B, Ther e are 26 ins tances in which there is no resultant 

force (that i s , in which the s i gns of the valences are equal); ther e 

are 12 ins tances in which the r esultant force is toward As and 12 in 

which it i s toward B, 
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C•iE O, Tl-!E l'lf<t1S OH THIS l'Lf,IIET LAYS EGGS WHICH ARE EPIBLE, f.' ICH IN PROTEIN , ANO HAVE A FLAVOUR LIKE BRUSSELS SPRIJUTS, 
TkE E:IRt•S i:.FE NUr:EROUS ANO THEIR EGGS PLENTIFUL, 
THE SU~FACE OF THIS PLA~ET IS VERY HARO , 

A VARIETY O" SPECIES OF SMi:.LL CREATURES LIVE ON THE PLANET; !lOHE APPEAR TO BE PREDATORY AND FEROCIOUS, 

l ni~ r:.MIET H,;s A NAF:ROW TROPICAL REGION, BUT BROAD TEHPERATE ZONES. 

THIS PLANE T IS THE FIFTH SATELLITE OF ITS SUN, IN A TWELVE PLANET SYSTEM, 

THERE APE SE~ERAL ARCA S OF GENTLY ROLLING HILLS UHICH HAY ONCE HAVE BEEN MOUNTAIN RANGES • THE RIVERS ARE BROAD ANO 
SH'7.'-LOU. 
ThE UATER I N THE RIVERS IS FIT FOR HUMAN CONSUMPTION, BUT LEAVES A SUBTLE AFTERTASTE , 

SO;JND Uf,'JES TRAVEL SLIGHTLY FASTER ON THIS PLANET THAN THE'( I ,O ON EARTH; HOST SOUNI•S HAVE A SIBILANT QUALITY TO THEH . 

THI S f-LAIIET HAS SEASONS LIKE EARTH'S , EXCEPT THAT AUTUMN AND SPRING ARE EXTENI•ED I N RELATION TO WINTER AND SUHHER, 

THERE I S A COMET WHICH ORBITS THIS PLANET ONCE EVERY 45 EARTH YEARS; APPROXIMATELY EVERY FIFTH ORBIT, THE COMET'S TAIL 
51.:Et:PS ACRGSS ThE PLANET , &UT DOES NO ItAI-\AGE , 
THE SOIL OF THIS PL /\NET CONTAINS A GREA T DEAL OF CLAY, AND CONSIIIERAE<LE AMOUNTS OF LINE , 

THERE AF:E FOUR L ARGE LANI, MASSES ON THIS PLANET , AS WELL AS l ,CATTERED If.LANI• GROUPS. 

SUNSPOTS CH THE £Tt.R OF THIS PLAtlET PERIOI•ICALLY PRODUCE V IOi ENT PERTURl•ATIONS OF THE PLANET 'S HAGNETIC FIELD I THESE 
OCCUi< :.T f-REDICTr,P.LE ! NTEP.'H,LS , 
PECUL: ~R ATMOSPHERIC CONDITI ONS LIMIT RADIO COMMUNICATION ON THE SURFACE OF THE PLANET , 

SE 'JER;.L OF THE INSECT SPECIES COMMUNICATE E<Y HEANS OF FREOUWCIES WITHIN THE VISIBLE SPECTRUHI SOHETIHES VERY COLOURFUL 
DI Sf U.Y<; CAIi 1'E SEEN . 
ThERE APE SEVCl'AL 1JA!UETIES OF WINGLESS BIR[1S ON THIS PLANET, SOME OF UHICH ARE VERY SWIFTl IT IS POSSIBLE THAT THEY 
COt:LO E'E U:':ED r,s A MEr.r!S CF lF:f\NSPORT/\TlON . 
FR{:r. S?r,C:E , TH I S f-LA?!ET /\PPEhRS TO l<E SLIGHTLY FLATTENEC• AT ":HE POLES , WITH A E<ULGE AT THE EQUATOR . 

ihE~E IS VERY LITTLE LIFE IN THE OCEAN , HOST OF IT LIMITED TU THE COASTr.L REGIONS . 

liH!LE NCIIE OF THE PLANT LIFE APPEARS TO BE USEFUL FOR CONSTRICTION PURPOSES , IT COULD BE USED TO PROVIDE MATERIAL FOR 
CLOT!-1::,G . 
Tr.E?E ARE 1;0 LIFE-FORMS ON THE PLANET AT THE PRESENT TIME WHlCH APPEAR fO HAVE AN EOUIVALENT·TO·HUMAN I NTELLIGENCE, BUT 
RU::;s A:iD FOSSIL f'-EM:;rns SUGGEST THAT A COMPLEX CIVILIZATION ONCE EXISTCI• HEF-E. 
Tf·E,-E IS VEF:Y LITTLE NATURALL Y OCCUf<RING RADIOACTIVE HATERTAl. ON THIS Pt.ANET; THERE ARE, HOWEVER, LARGE DEPOSITS OF' 
LE_,,D , I PQrl, MOL Yl<C•El!UH , (, lJ ,t Jii/\UX ITE ff ROH UHICH f\LUIHNUH IZ LXTRI\CTED), 
Tr.!S f-1.f, :i!:T F:E'IOLVC:S f,ROUIHJ ITS SUN ONCE IN EVERY 320,S I<AYS ' THAT IS, uNE F'LANET · YEAI'- EOUALS 320,5 EARTH OAYS . 

TtcE Lhf,:C:EST SPECIES OF NATIVE ANIMAL AF'PEAF-S TO BE I•OC ILE , SI OW-HOVING, AND EXTREMELY STUPHI, 

THERE Af-E srvEf-f,L SPECIES OF HUSHROOH·LIKE PARASITIC PLANT F !,F-hS ON THIS l'LANETl SOME OF THESE APPEAR EDIBLE, WHILE 
OTPEPS h RE l0/4!C , 
THE FORCE OF GRl, 'IITY ON THIS PLANET IS EQUAL TO 0,67 TIHES Tt,E FORCE OF Gl~AVITY ON EARTH, 

ONLY !JUPINO OIIE SEASON OF THE YEAR C•O CLOUDS APf-EAR IN ANY NIJHf!ER . 

ONE O::' THE BIRDS ON TH IS f-Lf,NET HAS A C/\LL UHICH RESEHl'LES TUE BARK OF 'I DOG , 

THE ATMOSPHERE O:I THIS PLANET I S OFTEN FILLED WI TH VERY FINE DUST PARTICLES WHICH IHPAIR VISIBILITY AND GIVE DISTANT 
OBJECTS A HAZY CUALITY .• 
THERE IS A~MOST NEVER ANY WIND OF SUFFICIENT MAGNI TUDE TO CAUSE EXTENSIVE DAHAGE ON THI S PLANET . 

ROUGHLY TWO-THIRDS OF THE PLANETARY SURFACE IS COVERED WITl·t l !ATER. 
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PLANT GROWTH IS CONTROLLED BY CROSS - FERTILIZATION CARRIED OJT BY BI RDS AND INSECTS; THE GROWTH PERIOD EXTENDS OVER 2 , 5 
f'L{,//ET y;:;,RS, BUT AT AHY MOMENT IN THAT PERIOD, SOME GROWTH IS READY FOR HARVESTING, 
THE POL?,R ICE-PACK ON THIS F'LANET IS PERMANENT AND CHANGEG VERY LI TTLE FRCJM YEAR TO YEAR; THERE ARE VERY FEIJ ICE- BERGS , 

THIS PLANET IS SLIGHTLY LARGER THAN THE EARTH, 

THIS PLANET HAS NO MOON BUT IS ORBITED BY A RING OF ROCKS AND DUST NOT UNLIKE THE ASTERO ID BELT OF EARTH 'S SOLAR SYSTEM, 

THE 111\TUP.f,L VEGETATION ON nus PLANET IS EDIBLE , BUT HAS NO NUTRITIONAL VALUE FOR HUMAN BEINGS , 

THE?E f.PE IIUMH:OUS uEF-OSITS OF COAL ON THIS PLANEH THESE COULD BE MINEr• EASILY AND SAFELY• AND WOULD PROV I DE AN 
INE YPENS:VE SOURCE OF POWER , 
THERE ARE NO PURPLE OR RE D OBJECTS ON THIS PLANET ; THE COLOURS WHICH HAY BE SEEN RANGE FROM A DEEP ORANGE TO VIOLET, 

THE PER: OD OF ROTATION OF THE PLANET (THAT IS, ONE PLANET DnY> IS EOU I VnLENT TO 20 EARTH HOURS, 

SO~E SPECIES OF ANIMALS ON THIS PLANET APPEAR TO BE ORGANIZlD INTO EXTENDED FAMILY GROUPINGS, 

THERE ARE FREQUENT TREMORS FELT AT THE SURFACE OF THE PLANET , INDICATING INTENSE SEISMIC ACTIVI TY, 

THE SURFf.CE TEMPERATURE OF THE PLANET RANGES FROM "40• C TO 40• C , 

MORE STARS ARE VISIB~E TO THE NAKED EYE FROM THIS PLANET THfN ARE VISIBLE FROM EARTH, 

THERE ARE SEUCRAL GEYSERS ON THE PLANET ; THESE ERUPT WITH CUNSIDERABLE FORCE BUT AT PREDICTABLE I NTERVALS, 

FROM SPACE, THIS PLANET APPEARS DEEP BLUE IN COLOUR, WITH SlVERAL AREAS OF ORANGE AND SCARLET, 

BOTH TEMPEPATE ZONES ARE SUBJECT TO VI OLENT ELECTR ICAL STORMS, IJI TH AWE-INSPIRING DISPLAYS OF FORK- LIGHTNING, 

THEPE ARE SEVERAL TYPES OF BACTERIA AND VIRUSES FOUND ON lH;S PLANET; AT LEAST ONE TYPE IS FATAL TO HAN, 

lHk~~ •~ A S~ALL FLOWERING SHRUB ON THIS PLANET WHOSE FLOWERS GIVE OFF A SCENT SIMILAR TO THAT OF THE ROSES OF EARTH, 

THERE f.RE LARGE NUMBERS OF EASILY ACCESSIBLE PRECIOUS STONES ON THE PLANET , BUT THEY ARE GENERALLY HIDDEN IN FORMATIONS 
SIHI~AR TO THE SO-CALLED ' 'THUNDER EGGS' ' OF EARTH, 
THIS PLA~ET'S STAR IS A BLUE -WHITE STAR, OR TYPE F STARi ITS TEMPERATURE IS 7000• K, (SOL, EARTH'S STAR, I S A SLIGHTLY 
COOLER YELLO~· WHITE OR TYPE G STAR,) 
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THE OXYGEN CONTENT OF THE ATMOSPHERE I S 24 PERCENT; THE REMA :NDER IS CONSTITUTED BY INERT GASES, (EARTH'S ATMOSPHERE 
CONT~!NS ROUGHLY 21 PERCENT OXYGEN ,) 
C~E OF THE I NSECTS ON THIS PLANET PRODUCES A FINE THREAD NOT UNLIKE THAT OF A SPIDER, BUT MUCH STRONGER AND MORE 
LURA2LEi IN LARGE QUANTITIES IT COULD BE USED TO MAKE CLOTH, 
THE SURFACE OF THIS PLANET IS SGMEUHAT SPONGY, 

SEVERAL SPECIES OF FELINE CREATURES ARE NATIVE TO THE PLANETi THESE APPEAR TO BE SMALL AND PLACID, 

THIS PLAtraT HAS A UIDE B~ND OF TROPICAL CLIMATE AROUND ITS EQUATOR, 

THIS PLANET IS THE ONLY SATELLITE OF ITS SUN, 

THE SURFACE OF THE PLANET !S MARKED BY SEVERAL YOUNG MOUNTAI~ RANGES, AND OCCASIONAL DEEP CREVICES. 

iHE RIVER UATER MUST BE CHEMrCALLY TREATED BEFORE IT IS FIT FOR HUMAN CJNSUMPTION , 

SCUNO UAVES TRAVEL SLIGHTLY SLOUER ON THIS PLANET THAN THEY DO ON EARTHi THERE IS A SUBJECTIVE IMPRESSI ON OF GREATER 
~£'SOt1r,:tCE . 
BECAUSE T~IS PLANET IS NOT TILTED ON ITS AXIS AS THE EARTH IS, THERE ARE NO CHANGES OF SEASONi ONE AREA HAS CONSTANT 
SUn:'l;;P.. r,rlQTHER CONSTANT SPRING OR FALL, 
THE RE AR E FRCDUENT METEOR ITE SHOUERS IN THE VICINITY OF THIS PLANET; HOWEVER , IT IS VERY RARE FOR ANY OF THE PARTICLES 
TQ PE~ETRAT E THE ATMOSPHERE TO THE SURFACE OF THE PLANET , 
THE SO I L OF THIS PLANET CONTAI NS MANY NITRATES, AND USEFUL ~MOUNTS OF CALCIUM, 

THE SC~E LAND MASS APPEARS TO SHIFT POSITION DURING EACH RE~OLUTION OF THE PLANET AROUND ITS SUN, 

IRREGULARITIES IN THE PLANET'S ORBIT ABOUT ITS SUN PRODUCE CERTAIN ECCENTRICITIES IN ELECTROMAGNETI C ACT IVITY; TO DATE , 
NO UAY Hn5 BEEN FOUND TO PREDICT WHEN THESE WILL OCCUR , 
PECUL!~R CONDITIONS IN TllE IONOSPHERE PREVENT COMMUNICATION OUTSIDE THE SYSTEM . 

THERE :5 A" I NSECT SPECIES ON THE PLANET UHICH APPARENTLY COMMUNICATES BY UHISTLINGi EACH INDIVIDUAL I NSECT CAN BE 
!itC:UTIF ! E!J BY i rs WHIS TLE . 
r~sP[ nf E SEVE~AL SPECI ES OF KANGAROO-L I KE ANIMALS ON THIS PLANET; ONE SUCH SPECIES APPEARS TO BE OF SUFFICIENT SIZE AND 
GE ~ TLEhE5S TH~T IT MIGHT BE USED ns A MODE OF TRANSPORTATION. 
F~O~ SPnCE, THIS PLANCT APPEARS TO BE A PERFECT SPHERE , 

THEPE ARE A VARIETY OF LIFE-FORMS IN THE OCEAN, SOME OF ~litH LI VE AT GREAT DEPTH, 

SEVERAL OF THE LARGER PLANT FORMS COULD BE USED AS BUILDING MATERIALS; THE LEAVES OF ONE SPECIES OF GROUND PLANT PROVIDE 
EYCE LL ErH F:COFJHG M,,TERIAL. 
AL?H~U~H ll~RE !S NO EVI DENCE OF THE PRESENCE OF INTELLIGENT LIFE-FORMS ON THE PLANET AT THIS TIME, THERE APPEAR TO BE 
ART I FICIAL STRUCTURES ON ITS SURFACE, 
r~rs PL ANET IS RICH IN DEPOSITS OF IRON, COPPER, ZINC, AND TINi THERE ~RE ALSO RJCH LODES OF NATURAL URANIUM. 

THrS PLANET REVOLVES AROUND ITS SUN ONCE IN EVERY 1032 DAYS; THAT IS, ONE PLANET-YEAR EQUALS 1032 EARTH DAYS . 

THERE IS A CARNIVOROUS FORM OF PLANT- LIFE ON THE PLANET, DUT IT DOES NllT APPEAR TO BE DANGEROUS TO HUMAN LIFE. 

ONE CF THE PLANTS ON THIS PLANET BEARS FRUIT OF A VERY AT TRnCTIVE COLOUR AND SMELL i UNCOOKED IT IS TOXIC , BUT COOKED IT 
IS E~ !BLE AND TASTY, 
THIS PLANET HAS A GRAVITY WHICH IS EQUIVALENT TO 1,70 TIMES THAT OF EA~TH, 

THIS PU,t,ET IS CGIJERED BY A THICK LAYER OF CLOUD MUCH OF THI-: TIME . 

ONE CF THE BI RDS ON THIS PLANET HAS A CALL WHICH SOUNDS LIKi A SUISS YODELER, 

THE ATMOSPHERE ON THIS PLANET IS EXCEPTIONALLY DUST - FREEi VISIBILITY I S MUCH GREATER THAN ON EARTH, TO THE EXTENT THAT A 
""-• c.c.r<SC OF DISTANCE MAY 5E NECESSARY , 
AT ANY GIVEN TIME, SEVERAL VI OLENT, HURRICANE-LIKE STORMS MAY BE IN PROCESS AT VARIOUS PLACES ON THE PLANET . 

APPROXIMATELY THREE- FOURTHS OF THE PLANETARY SURFACE IS COV~RED WITH wn TER , 
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PLANT GROWTH IS APPARENTLY CONTROLLC:. pv 4~ INNATE HECHA~ISHI PERIODS OF GROWTH ARE VARI~BLE ACROSS SPECIES , AND THERE 
APPEARS TO ~ENO RELATION BETWEEN GRO~.NG PERIOD AND TI~S OF' YEAR, 
THE POLAR ICE ON THIS PLANET I •ISAPPEl'IRS COMPLETELY AT TH! HEIGHT OF THE SUHHER, BUT RE-FORMS EACH WINTEIH ICE-BERGS 
OCCUR OtCflSIONALLY, 
THIS f'LAllET IS SO~EUHAT SMALLER TH/IN THE EARTH, 

TH !S PLANET HAS TUO M00NS1 IT IS VERY RARE TO HAVE A NIG~T ON WHICH ONE OR THE OTHER IS NOT VISIBLE. 

T~~ NA•UP.AL VCGEfATION ON THIS PLANET IS HIGHLY TOXIC UH!N INGESTED BY HUMAN BEINGS , 

H IER!:'. AkE NUI\El<OUS WATERFALLS ON THIS PLANETi THESE ARE GENERALLY ACCESSIBLE , ANI1 WOULD PROVIDE AN EXCELLENT AND 
INEXf'ENSIVE SO~JF:CE OF POWER , 
TH[RE IS !IOTHING COLOUF:EI1 !<LUE OR VIOLET ON THIS PLANET; VISH!LE COLOURS RANGE FROM A BLUE-GREEN SHA!JE TO PURPLE, 

THE F'EI\IOD OF ROTATlON OF THE f'LANET <THAT I S , ONE PLANEr•DAYl IS EClUl\.'ALENT TO 37 EARTH HOURS, 

SO~E Sf·ECICS OF ANIMALS ON THIS PLANET AF'f'EAR TO HAVE HIGHL Y ORGANIZED SOCIAL STRUCTURES, SIMILAR TO THE ANTS AND BEES 
OF EARTH. 
TH£RE IS INTENSE VOLCANIC ACTIVITY ON TH!S PLANET, 

NCWHEF:E ON THE PLANET DOES THE TEMF·ER.ATURE [1ROP BELOW "10• C OR CLIMB tiBOIJE 20• C, 

VERY FEW STARS /IRE V!SIBLE FR OM THIS PLANET , 

I N CERTl\!N AF:E(>S OF THIS PL ANET, LARGE CAVERNS ARE FOUND; IN THESE CAVES ARE A VARIETY OF INTERESTING ''GEOLOGICAL'' 
FCPMnT!ONS SIMILAR TO THE STALAGMITES AND STALACTI TES OF EARTH, 
H :CM sr·ACE, THIS PLANET APPEr,RS (1EEP GREEN IN COLOUR, UHH AREAS OF' BLUE AN(! TAN, 

DURING 4 MOIITHS OF THE YEAR , BRII.LIANT ELECTRICAL DISPLAYS, SIMILAR TO TIIE NORTHERN LIGHTS OF EARTH, ARE VISIBLE FROM 
THE NORTHERN HEMISPHERE, 
ALTHOUGH MCTERIA AIW VIRUSES ABOUND IN THE NATIVE L!r t • FORMS, THEY ARI'.: NOT INCOMPATIBLE WITH HUMAN LIFE, 

O~E or THE NATIVE FLOWERING PLANTS PRODUCES LARGE SHOWY F LOWERS IN A VARIETY OF BRI LLIANT COLOURS, 

THERE ARE A LARGE NUM!'ER OF NATURALLY OCCURRING CRYSTAL !: Or:MAT IONS ON 1HE PL ANEH WHEN CRYSTALS OF VARIOUS COLOURS ARE 
FOUND TOGETHER, THEIR APPEARANCE IS QUITE BREATH - TAKING . 
TH!S PLANET'S STAR IS A RED DWARF , OR TYPE H STARl ITS TliMPERATURE IS 3000• K, <SOL, EARTH'S STAR, IS A SLIGHTLY WARMER 
YELLOW· UHJTE OR TYPE G STAR,) 
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APPENDIX D 

FWW CHARTS , PROGRAMS , AND SAMPLE PRINTOUTS 

1 • Flow Charts 

(a) Program ULYSSES 

Star t 

81 

Mi t 

N 1 1 

p ! 1 

THIS TERMINAL CONNECTS YOU WITH ME+ I AM THE COMPUTER ON THE SPACE SHIP 

ULYSSES . PLEASE ENTER YOUR NAME AS CAPTAIN FOR THE TRIP , 

t 
Subject entersi' SUBJECT NAME' 

WELCOME ABOARD, CAPTAIN ' SUBJECT NAME' . I HAVE INFORNATION REGARDING 

THE PIANETS A AND B IN MY MEMORY BANKS J ABOUT WHICH PLANET WOULD YOU 

LIKE TO RECEIVE A PIECE OF INFORMATION? 

Subject enters 

t A or B 

t J 
label A!T as A label ArT as B 

label BiT as B label B.MAT as A 

PATH (P) ""A (.3) PATH (pf = B(~ ) 

Print~ (M) Print~ (N) 
i t 

M•~ N •N+ 1 

PIEASE ENTER IN THE SHIP •t-"l,()G YOUR P~~ HEADING , 

t Subject enters 

A or 
J, 

l,()G (Pl .. A •B 
">'c--
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YES 

INFO~LANET A HAS BEEN 

EXHAYSTED . 

DO YOU WISH FURTHER INFORMATION 

ABOU~ET B?(i) 

rrf ~NO 
'1, J., 

PATH (P) = B * 
j1nt B (N) 

N ==N +i 
-t 

PLEASE ENTER IN THE SHIP ' S LOG 

Yj~R PRESENT HEADING , 

Subject enters 

A~B 
'1, J, 
LOG (P)~ (P) =B 
~ 1 . p .. p •r 

-i 
Does N -= 51? 

~o 
J, -1, 
MY MEMORY BANKS (1) 

HAVE BEEN EXHAUSTED. 
.i 
* 

82 

i 
Does N = 51? 

YES 0 
'1-, 
INFORMATION FOR PIANET .B HAS BEEN 

EXHAUSTED. 

Dt YOU WISH FURTHER INFORMATION 

~UT PIANET A?(2) 

YES °7NO 
i i 

PATH (P) = A * 
t Print A (M) 

Mt,.. M + 1 

"' PLEASE ENTER rn 'l'HE SHIP ' S WG 

YfUR PRESENT HEADING , 

S~ters 

f or~B 
-it '1, 
LOG (P) e A LOG (P) .. B 

~ 
t 
Does M "" 51? 

~NO 

~y MEMORY BANKS f2) 

rVE BEEN EXHAUSTED , 

* 
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-1, J, 

ABOUT WHICH PIANET DO YOU WISH W'nICH PIANET vO YOU WISH TO 

THE INFOr •~TION? 

Subject enters 

A~B 
J, ,l, 
(J) (4) 

COLONIZE? .C:NTER A ORB ,* 
t 

Subject enter s 

A~B 
J, ! 
DECISION = A DECISIOX 

~ISS2T, 

PLEASANT JOURNEY . 

(b) Program ODYSSEUS 

Start 

pt 1 
J, 

HAV3 A 

8J 

THI S TERMINAL CONNECTS YOU WITH MS ; I AM Tl{E co;q>UTER ON TnE SPACf: S!"iIP 

ULYSSES . PLEAS~ "SNTER YOU:{ NAf,(£ AS CAPTAIN FOR THE TRIP , 
'1,, 

Subj ect enter s ' tUBJECT NAM~ ' 

WELCO~S ABOARJ , CAPTAIN ' SUBJECT NANZ ' . I HAVS INFOR~!ATI01{ REGARDING 

THE PIANETS A AND B IN MY MENORY BANKS ; ABOUT WHI CH PLAN?!' iOULl) YOU 

LIKE TO RECEI VE A PI ECE OF INFORMATI ON? 

Subject enter s 

A or B 
t J, 

Label AMAT as A Label AMAT as B 

t i 
Label BMAT as B Label BMAT as A 

PAT!! (P)i• A(!) PAT!! (P)t• B(z) 

Print A P) Print B (P) ~---"~ 
PIEASE ENTER IN THE SHI P ' LX YOUR PRESENT HEADING , 

Subjectt enters· 

or ~ 
,It 
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p.. + 1 
t 

Does P = 51? 

f 
MY MEMORY BANKS HAVE BEEN 

NO 
I 

DO YOU WISH FURTHER" INFORMATION 

EXHAUSTED . ABOUT THE PLANETS? ---~ 
t 

NO 

ABOUT WHICH PLANET DO YOU WISH 

THE INFORMATION? 
t 

Sub·ect enters 

or 

(2) 

WHICH PLWET DO YOU WI SH COLONI ZE? ENTER A OR B, * 
t 

Subject enters 

or B 

DECISION= A DECISJN = B 

YOUR Fn¼L COURSE IS SET, HA VE A PLEASANT JOURNEY. 
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2. Programs 

(a) Program ULySSES 

• l!LYSSES 

• 

[1J IT~IA•IB•O,LOG•PATH•D•D•D••' 
(21 EF< l• 'M'f ME:HGR'( BA:IKS HAV E BEEN EXHAUSTE D,' 
C3J MESS•'YDUR FINAL COURSE IS SET, HAVE A PLEASANT JOURNEY, ' 
[~] O' lL OAD RCALL,2596' 
[5) O')LOAD TEST I, 2596 ' 
(61 O'lLOAD AMAT,2596' 
[71 O'lLOAP BMAT,2596' 
(8) O') LDAD AN SR , 2596 ' 
(9] ' THIS TE R~ INAL CO NNE CTS YOU WITH ME I I AM THE COMPUTER ON THE SPACE SH IP ULYSSES .' 
( 10) 'PLEASE ENTER YOUR NAME AS CAPTAIN FOR THE TRI P.' 
c111 a .. o,-• • 

NAr:E Cl 
D•Ot-' ' 

(1 2 ] 
[13] 
(14) 
CJ SJ 
[1 6 ] 
(17] 
[1 8 ] 

( l 9 J 
( 20] 
[21] 
[2 :!J 
[ 23] 
[24] 
[ 25) 
[ 26] 
( 27] 
( 28 ] 

( 29] 
( 30) 
[31) 
C32J 
[33J 
(34 l 
( 35) 
(36] 

'WELCOME ABO AR D, CAPTAIN ', NAME ,',' 
'I HAVE INFORMATION REGARDING THE PL ANETS A AND BIN MT MEMORY BA NKS ; ABOUT UHICH' 
' PLANET WOULD YOU LIKE TO RECEIVE A PIECE OF INFORMAT I 0N?' 
➔LA,OtTCt- '~B'C l •T•'A 'J, OtPATH•PATH,T•TESTl 
CCN :'PLEASE ENTER IN THE SHIP' 'SLOG YOUR PRESENT HEADING ,',Ot-Ot-'' 
LO Gt-LOG , Y .. TEST l 
➔ l( ll lP ~MAT) )lAlA((ltPBMATl >IBll/FI 

•<CC.,P ~~All ) lAI A((lt PiMATl•IBl l/Rl,OtTE•TC,OtTEC•T 
➔ (C(ltPBMAT > > IBlA( (ltP AMAT > • IAl ) /Rl , OtTE•T,OtTECt-TC 

.. F [ I, 01 O .. EP.1 
FI: 'DO YOU WISH FUR THER I NFORMAT ION ABOUT THE PLANETS? · 
➔ ({,NSf, l /L l 
O•O• ' ' 
n, : ' i,iHICH PLANET [ 10 YOU WISH TO COLONIZE? ENT ER A OR J:.' 
➔ 0,01 0t-MESS , OtFDEC•TESTl 

Ll:' ABOJT WHI CH PLANE T DO YOU WISH THE INFORMATION?' , O+Ot- ' ' 
➔LB ,• CT• -ltPATHt-PA TH,R•TESTll/LA 
LA : ➔ CDH, O+O•AMAT[I IA •IA• l>;J 
LB : ➔CON , o , u~BMAT[(Il~I&•ll i) 
F ... !~'1 r,r:.:::;-:riT:.:;i F,Jl'. r'Lr, :--::::T ' , T;;;: , ' Hi'\S :s~:~ EXHtlL:STE!l . ' , ➔ (l:it!T~ ZT+1) /R:! 

R2 :· oo YOU WISH FUR THER INFORMATION ABOUT PLANET ',TEC ,' ?' 
□ +-a t-• . 

➔ LB, ➔ CT • -ltPATH•PATH,TEC) /LA, •<~ANSRI /FD 

85 
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{b) Program ODySSEUS 

• OC•YSSEUS 

. 

Cl] In,.O,LOG+-PATH+-0,-0+-0+- '' 
[2] [Rl•' MY H[HORY BANKS HAVE BEEN EXHAUSTED,' 
C3J MESS,-' YOUR F'INl'\L COURSE IS SE T, HAVE A PLEASANT JOU'<NEY , ' 
( 4] 6'lLOAD RCALL,2S96' 
( SJ 6 ' lLOAD TESTl,2596' 
(6] O' )LCAD l'\MA T,2596' 
[7] 0' )LOnu B~Af,2596 ' 
CBJ O' ILOl'\D l'\NSR,2596' 
C9J 'THIS l [ RMINAL CONNECTS YOU UITH ME; I AM THE COMPUT~R ON THE SPACE SHIP ULYSSES,' 
( 10) ' PLEASE ENTER YOUR NAME AS CAPTAIN F'OR THE TRIP,' 
[ 11-) o .. u .... 
Cl :!) N/\l'IC•O 
(13) 0+-0 .. ' ' 
C14J ' WELCOME ABOARD, CAPTAIN ',NAME,',' 
Cl SJ ' I HAVE INFORM/\TION REG l'IF:DING THE F'LANETS A AND B IN HY MEMORY E<IINl(S ; ABOUT UHICH' 
(16) 'PLl'\NET WOULD YOU LIKE TO R[CEIVE I'\ PIECE OF INFORH~TION! ' 
CI7) ➔LA, OtPAT H+- PATH,T,.TESTl 

C18J CON:'PLEASE ENTER l N THE SHIP ' 'SLOG YOUR PRESF.NT H"ADI NG,' , □ .. □,.• ' 
C19J LOG r LOG, Y•TEST1 
[20) 
[21) 
[ 22) 
( 23) 
[ 24) 
[ 15J 
[26) 
[ 27J 
[28J 
[ 29) 

➔FD,01□~ERl , ➔ (((ltPAHAT>>IA IA( ( 1tPBHATl >IAll/FI 
Fl:' [ 10 YOU WISH FURTHER INFORHAT ION ABOUT THE PLANE rs? ' 
➔ (l'\N SR)/Ll 

0+- 0+- '' 
FI•: 'WH ICH PLANET I•O YOU WISH TO COLONIZE? ENTER A 0!{ B, ' 
•O,OtO~MESS , OtFDEC+-TEST1 
L1: 'AE<OUT WHICH PLMIET DO YOU WISH THE INFORMATION?' ,01-□+-'' 
➔U< • ➔ < T=. ltf'ATll+-F"ATH , R+-T EST I )/LA 
LA!➔CON,Ot□+-AHATC<IA+-IA+l ); J 

LB : ➔CON, OtO►BMATC C IA►lA+ lJ; J 

{c) Subrouti nes 

·1-~ RCALL - -- - . 

ClJ 'CAPTAIN: ',NAME , U<-'' 
[ 2) ' PATH: ',PATH, □••• 

C3J 'LOG: ',LOG , □<-'' 
C4J 'UECI SION!', F'DEC,0+- ' • 

• 

• R<-1£511 
I Cl J EI..R•'YOU HAVE MA!•E AN INC:ORRECT ENTRY, PLEASE EN TER AN A OR B.' 

I 
't. :_ -· -

-·----·---

~ • A•ANSRiANs;z 
J C 1 J ➔3, OtA+-ZCl J , ➔( < +/Z.,< 1 t <' ',oANS)/ANS+-0, 'C' , 0., ' 'l• 'YW )eOl/CON 

c~J CON! ➔ l, Ot□► ' PLEnSE RETYPE YOUR ANSWER' 
.. o .. • I . 
---------·----- ~ ----· -
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THIS TERMINAL CONNECTS YOU WITH ME; I AM THE COMPUTER ON THE SPACE SHIP ULYSSES, 
PLEASE ENTER YOUR NAME AS CAP TAIN FOR THE TRIP , 

'SU.!IJ(CT NA!'!E' 

l.lELCO!'IE AI<Or.R[1, CAPTAIN ' SUl'IJECT NAME', 
T '<<.Vf IN FORMATION REGARDING THE PLANETS A AND B IN MY MEMORY BANKS) ABOUT WHICH 
PL'1NET WOULD YOU LIKE TO RECEIVE A f'IECE OF INFORMATION? 

B 

THE OX YGEN CONTENT OF THE ATMOSPHERE IS 16 PERCENT; THE REMAINDER IS MADE UP OF INERT GASES, <EARTH'S ATMOSPHERE 
CONTAINS RCIUGHL Y 21 PERCENT OXYGEN,) 

PLEASE ENTER IN THE SHIP'S LOG YOUR PRESENT HEADING, 

A 

DO YOU WISH FURTHER INFORMATION ABOUT THE PLANETS? 

YES 

ABOUT WHICH PLANET DO YOU WISH THE INFORMATION? 

A 

THE OXYGEN CONTENT OF THE ATMOSPHERE IS 24 PERCENT/ THE REMAINDER IS CONSTI TUTED BY INERT GASES , <EARTH'S ATMOSPHERE 
CON TAI NS ROUGHLY 21 PERCENT OXYGEN,) 

PLEASE ENTER Ill THE SHIP'S LOG YOUR PRESENT HEADING , 

A 

DO YOU UISH FURTHER HlFORNATION ABOUT THE PLANETS? 

YES 

j. 

-$1> ....... 

? 
~ 
a 
c:: 
t"' 
u3 
en 
fh 

\..J . 
~ 
~ ..... 
~ 

"'d 
~ 

b° 
c+ 
0 
C 
t+ en 

I ..... 
(t) 



ABOUT WHICH PLANET DO YOU WISH THE INf ..,,,r,ATION? 

ONE OF THE PIRDS ON THIS PLANET LAYS EGGS WHICH ARE EDI PLE, RICH IN PROTEIN, AND HAVE A FLAVOUR LIKE BRUSSELS SPROUTSl 
THE BIR[1S ARE NUMEROUS ANO THEIR EGGS PLENTIFUL, 

PLEASE ENTER IN THE SHIP ' S LOG YOUR PRESENT HEADING, 

A 

DO YOU WISH FURTHER INFORMATION ABOUT THE PLANETS? 

YES 

ABOUT WHICH PLANET DO YOU WISH THE INFORMATION? 

ONE OF THE INSECTS ON THIS PLANET PROOUCES A FINE THREAD NOT UNLIKE THAT OF A SPIDER, BUT MUCH STRONGER AND MORE 
DURABLE; I N LARGE QUANTITI ES IT COULD BE USED TO MAKE CLOTH, 

PLEASE ENTER IN THE SHIP ' S LOG YOUR PRESENT HEADING, 

A 

DO YOU WISH FURTHER INFORMATION ABOUT THE PLANETS? 

Y£S 

A~OUT WHICH PLANET DO YOU UISH THE INFORMATION• 

B 

THE SURFACE OF THIS PLANET IS VERY HARD, 



PLEASE ENTER IN THE SHIP'S LOG YOUR PRESENT HEADING , 

A 

DO YOU WISH FURTHER I NFORMATION ABOUT THE PLANETS? 

YES 

ABOUT WHICH PLANET DO YOU WISH THE INFORMATION? 

A 

THE SU~FACE OF THIS PLANET IS SOMEWHAT SPONGY, 

fLEASE ENTER IN THE SHIP'S LOG YOUR PRESENT HEADING, 

A 

DO YOU WISH FURTHER INFORMATION ABOUT THE PLANETS? 

YES 

ABOUT WHICH PLANET DO YOU WISH THE INFORMATION? 

B 

A VA~IETY OF SPECIES OF SMALL CREATURES LIVE ON THE PLANET; SOME APPEAR TO BE PREDATORY AND FEROCIOUS . 

PLEAS£ ENTER IN THE SHIP'S LOG YOUR PRESENT HEADING. 

A 



DO YOU WISH FURTHER INFORMATION ABOUT THE PLANETS? 

YES 

ABOUT UHICH PLANET DO YOU IJISH THE I NFORMATION? 

A 

SEVERAL SPECIES OF FELINE CREATURES ARE NATIVE TO THE PLANET; THESE APPCAR TO BE SHALL AND PLACID. 

PLEASE ENTER IN THE SHIP'S LOG YOUR PRESENT HEADING. 

A 

DO YOU UISH FURTHER INFORMATION ABOUT THE PLANETS? 

NO 

IJHICH PLANET 00 YOU WISH TO COLONIZE? ENTER A ORB. 

A 

YOUR FINAL COURSE IS SET. HAVE A PLEASANT JOURNEY, 

f<CALL 

CAPTAIN: 'SU~JECT NAHE ' 

LOO: 

PECISION:/t 



THIS TEF:HHlAL CONNECTS YOU WITH ME; I AH THE COMPUTER ON lHE SPACE SHIP ULYSSES, 
PLEASE ENTER YOUR NAME AS CAPTAIN FOR THE TRIP, 

'SUBJECT NAME' 

WELCOME ABOARD, CAPTAIN 'SUBJECT NAME'. 
I HA'JE I NFORMATION REGARDING THE PLANETS A AND B IN MY HEMOtiY E<ANKSI ABOUT WHICH 
PLA:IE:T WOl.iLD YOU LIKE TO RECEIVE A PIECE OF INFORMATION? 

A 

THE OXYGEN CONTENT OF THE ATMOSPHERE IS 16 PERCENT! THE REH/\IN[•ER IS MADE UP OF INERT GASES, (EARTH'S ATMOSPHERE 
CONTAINS ROUGHLY 21 PERCENT OXYGEN,) 

PLEASE ENTER IN THE SHIP'S LOG YOUR PRESENT HEADING, 

B 

DO YOU WISH FURTHER INFORMATION ABOUT THE PLANETS? 

YES 

ABOUT WHICH PLANET DO YOU WISH THE INFORMATION? 

B 

ON E: OF THE INSECTS ON THIS PLANET PRODUCES A FINE THREAD NOT Ut, LIKE THAT OF A SPIDER, BUT HUCH STRONGER AND HORE 
DURABLE• IN LARGE QUANTITIES IT COULD BE USED TO MAKE CLOTH. 

PLEASE ENTER IN THE SH.IP ' S LOG YOUR PRESENT HEADING, 

B 

DO YOU WISH FURTHER INFORMATION ABOUT THE PLANETS? 

YES 

-a' ......, 

_j 



A~OUT ~HICH PLANET DO YOU UlSH TH~ INFO~HATIONT 

THE SURFACE OF THIS PLANET IS SOM E~HAT SPONGY, 

PLEASE HITER IN THE SHIP'S LOG YOUR PRESENT HEADING, 

DO YOU WISH FURTHER INFORMATION ABOUT THE PLANETS? 

YES 

ABOUT WHICH PLANET DO YOU WISH THE INFORMATION? 

B 

r 

SEVERAL SPECIES OF FELINE CREATURES ARE NATIVE TO THE PLANET; THESE APPEAR TO BE SHALL AND PLACID, 

PLEASE ENTER IN THE f>HIP'S LOG YOUR PRESENT HEADING, 

DO YOU WISH FURTHER INFORMATION ABOUT THE PLANETS? 

YES 

ABOUT WHICH PLANET DO YOU WISH THE INFORMATION? 

THIS PLANET HAS A WIDE BAND OF TROPICAL CLIMATE AROUNt• ITS EQUATOR, 
I 

- ... i 

C") 
c:: 

[ 
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PLEASE ENTER IN THE SHIP'S LOG YOUR PRESENT HEADING, 

B 

LO YOU WISH FURTHER INFORMATION ABOUT THE PLANETS? 

YES 

A&OUT WHICH PLANET DO YOU WISH THE INFORMATION? 

B 

THIS PLANET IS THE ONLY SATELLITE OF ITS SUN, 

PLEASE ENTER IN THE SHIP'S LOG YOUR PRESENT HEADING, 

B 

DO YOU WISH FURTHER I NFORMATION ABOUT THE PLANETS? 

YES 

ABOUT WHICH PLANET DO YOU WISH THE INFORMATION? 

THE SUP.FACE OF THE PLANET IS MARKED BY SEVERAL YOUNG MOUNTAIN RANGES, AND OCCASIONAL DEEP CREVICES, 

PLEASE ENTER IN THE SHIP'S LOG YOUR PRESENT HEADING, 

B 

DO YOU WISH FURTHER INFORMATION ABOUT THE PLANETS? 

' - - - ·--- -------- -- -- -- --- - ----~ - ·- ~ 



YES 

ABOUT WHICH PLANET DO YOU WISH THE INFORMATION? 

THE RIVER WATER HUST BE CHEMICALLY TREATED BEFORE IT IS FIT FUR HUHAN CONSUMPTION. 

PLEASE ENTER IN THE SHIP'S LOG YOUR PRESENT HEADING, 

A 

DO YCU WISH FURTHER INFORMATION ABOUT THE PLANETS? 

YES 

A~OUT ~HICH PLANET DO YOU WISH THE INFORHATION? 

A 

SOUND WAVES TRAVEL SLIGHTLY FASTER ON THIS PLANET THAN THEY Du ON EARTH; HOST SOUN[IS HAVE A SIBILANT QUALITY TO THEH, 

PLEAS~ ENTER IN THE SHIP'S LOG YOUR PRESENT HEA[IING. 

A 

DO YOU WISH FURTHER INFOR~ATION ABOUT THE PLANETS? 

ABOUT WHICH PLANET DO YOU WISH ~HE INFORMATION? 

A 



THIS PLANET HAS SEASONS LIKE EARTH'S, EXCEPT THAT AUTUMN ANO SPRING ARE EXTENDED IN RELATION TO WINTER AND SUMMER. 

PLEASE ENTER IN THE SHIP'S LOG YOUR PRESENT HEADING. 

A 

DO YOU WISH FURTHER INFORMATION ABOUT THE PLANETS? 

YES 

ABOUT lo.!HICH PLANET !10 YOU WISH THE INFORMATION? 

A 

THERE IS A COMET WHICH ORBITS THIS PLANET ONCE EVERY 45 EARTH YEARS; APPROXIMATELY EVERY FIFTH ORBIT , THE COMET'S TAIL 
SWEEPS ACROSS THE PLANET, BUT DOES NO DAMAGE. 

PLEASE ENTER IN THE SHIP'S LOG YOUR PRESENT HEADING. 

DO YOU WISH FURTHER I NFORMATION ABOUT THE PLANETS? 

YES 

A~CUT WHICH PLANET DO YOU WISH THE INFORMATION? 

A 

THE SOIL OF THIS PLANET CONTAINS A GREAT DEAL OF CLAY , AND CuNSIDERABLE AMOUNTS OF LIME. 

PLEASE ENTER IN THE SHIP'S LOG YOUR PRESENT HEADING, 

c;") 
s:: 
c+ 
[ 
~ 
(1) 



A 

DJ YOU W!SH FURTHER INFORMATION ABOUT THE PLANETS? 

YF.S 

ABOUT WHICH PLANET DO YOU WISH THE INFORMATION? 

A 

. . --

THERE ARE FOUR LARGE LAND MASSES ON THIS PLANET , AS WELL AS SCATTERED ISLAND GROUPS , 

PLEASE ENTER IN THE SHIP'S LOG YOUR PRESENT HEADING, 

A 

DO YOU WISH FURTHER INFORMATION ABOUT THE PLANETS? 

NO 

WHICH PLANET DO YOU WI SH TO COLONIZE? ENTER A ORB , 

A 

YOUR FINAL COURSE IS SET , HAVE A PLEASANT JOURNEY, 

RCALL 

CAPTAIN: 'SUBJECT NAME ' 

PATH: ABBBBBBBAAAAA 

LOG! BBBBBBBAAAAAA 

DECISION!A 
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# I S N PC/N PR/N 1£/N LR/N #R/N #A/#R #e/T T C RD AD 

H 

1 C M 22 0.500 o.818 1.000 o.045 0.636 1.000 0.000 6 1 1.333 1 .ooo 

2 C M 31 0.516 0.613 0.581 0. 258 0.935 0. 833 0.167 6 1 1. 1.54 0.880 

3 C M 27 o.481 0.370 o.815 o.185 0.593 o.429 1.000 1 1 1.J85 1 .556 

4 C M 9 o.889 0.222 1.000 0,111 0,777 0.929 1.000 1 2 0.750 2,000 

5 C M 280,500 0.393 0,357 0,143 o,89J 0,560 0,143 7 10,786 0.707 

6 C ,.M 290,793 0,241 0.724 0.138 o.448 0.923 0.000 3 10,870 0.900 

7 CM 100 0,500 0,720 0,890 0,050 0,230 0.913 0.000 0 1 1,300 0,846 

8 C M 48 0.500 0,833 1,000 0.021 0.271 0,962 0.000 2 1 0,8.57 1. 077 

9 C M 210,619 0,143 o,476 0.238 0.619 o.846 0. 000 5 1 0.71 8 0,714 

10 C M 48 0.500 0.500 0,917 0,104 0.729 0,914 0.000 7 1 1.188 0.9.54 

11 C M 13 0,692 o,462 o.846 0.231 0.615 0.750 0.000 6 2 1.333 0.667 

12 CM 23 0.609 0.522 1.000 o.043 o,478 o,864 0.000 0 21,714 0,813 

13 CM 250,560 o,4oo 0,760 0.200 o,44o 0,909 0,000 o 11.3751 .333 

14 CM 2 0.500 1,000 1.000 0.500 1.000 1,000 0,000 621 ,000 1,000 

15 C F 160,500 1,000 o,875 o.1ss 0,250 0,750 0,000 2 13.0001,250 

16 CF 8 0.500 0,875 0,875 0.250 1.000 1,000 0.000 5 ·2 1,000 1.000 

17 CF 90,556 0.556 o.889 0.333 o.667 1,000 o,667 3 2 o. soo 1.000 

18 CF 140,714 0.571 0,714 o.643 0,714 0,900 0,000 6 2 0.600 0.838 

19 C.F 17 0,588 o,647 0,941 0,176 0.706 1.000 0. 000 2 1 0,700 1.000 

20 CF 180,500 0,556 0,722 0.167 o.SJJ o,9JJ 0,000 5 1 1.14J 1.167 

21 CF 10 0.500 0,700 0,600 0,500 0.900 0,889 0.000 320,800 0.750 
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# I S N PC/N PR/N LC/N LR/N #R/N #A/#R #C/T T C RD AD 

H 

22 CF 8 0,,500 1,000 0,625 0,.500 1.000 1.000 0,000 421,000 1.000 

23 CF 26 0,500 0,769 0,.500 0,231 0,731 0,6.58 0,000 4 2 0,900 1,2o4 

24 CF 140,500 1,000 0, 8.57 0,214 0,857 0,833 0,000 111,000 1,000 

25 C F 7 0,.571 0,8.57 1,000 0,14) 1,000 1,000 0,200 5 2 1.000 1.000 

26 CF 420,762 0,167 0,667 0,071 0,190 0,37.5 0,000 6 10,521 0,300 

27 CF 38 0,.500 0,895 1,000 0,026 0,474 0,889 0,000 211,250 0,800 

28 CF 200,450 0,350 1,000 0,050 0,800 1,000 0,000 111,222 1,000 

29 NM 240,583 0,583 0,042 0,083 0,_542 0,615 0,500 2 2 0,833 0,857 

30 NM 25 0,760 0,240 0,,560 0,080 0,520 0,885 1,000 521,053 1,425 

31tN~M 18 0,389 0.444 0,944 0,167 0,556 0,600 1,000 2 1 1,o48 O,JOO 

32 NM 47 0,553 0,277 1,000 0,021 0, 5111,0001,000 511,131 1,000 

33 NM 17 0,706 0,176 0,176 0, 235 0,706 0,917 1,000 5 10,833 0,875 

34 NM 450,778 0,378 0,733 0,044 0,511 0,826 0,000 111,357 1,123 

35 N f1 13 0,538 0,308 1,000 0,077 0,615 1,000 0,000 110,857 1,000 

36 NM 80,625 0,7.50 1,000 0,125 0,500 0,500 0,000 5 2 0,600 1,000 

37 NM 330,970 0,061 1,000 0,030 0,606 0,900 1,000 2 2 0,594 0, 895 

38 NM ~4 1,000 0,250 1,000 0,250 0,750 1,000 1,000 3 10,750 0,500 

39 NM .50 0,360 0,400 1.000 0,020 0,380 0,974 1, 000 .5 12,444 0,955 

40 NM 280,393 0,500 1,000 0,036 0,643 0,778 0,625 811,382 0,694 

41 NM 50 0,420 0,460 0,400 0,220 0,320 0,813 1,000 221,381 1,167 

42 NM 23 0,609 0, 261 0,435 0,174 0,652 0,933 0,800 .5 2 0,964 1,200 

4J NF 160,500 0,563 0,750 0,270 0,688 0,909 0,154 13 2 1,750 0, 857 
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# I S N PC/N PR/N LC/N L"q/N #R/N #A/#R #C/T T C RD AD 

H 

44 N F 17 0.529 o.471 1.000 0.059 0,882 o,867 0.000 11 1 o.461 1.000 

45 NF 26 0.7310,1921.000 0,038 o.)46 1.000 0,000 5 10,461 1,000 

46 NF 50 o,4oo 0.360 0.820 0.120 0.160 1.000 0,000 7 10.5001.000 

47 NF 500,380 0.540 1.000 0,020 0,140 0,429 1.000 1 2 1.224 0.000 

48 NF 310,516 0.323 0.871 0,097 0,516 o.688 0.545 11 1 1.205 0.933 

49 NF 110,545 0,818 0.909 0,273 0.636 1.000 0,333 611,111 1,000 

50 NF 6 0.500 0.833 0.833 0.500 1.000 0.833 0.000 221,000 1.000 

51 N F 210,571 0.905 o.667 0.190 o.429 1.000 0,500 2 1 1.500 1.000 

52 N F 15 0.600 0.533 1.000 0.067 0,533 0.750 0.800 5 2 0.667 1.000 

53 NF 200,550 0.500 0.700 0.300 0,450 0.778 0.500 2 2 1.636 1.250 

54 NF 210,619 o.429 0.952 0.143 0,3810,7501,000 2 1 1.846 1.66? 

55 NF 9 0,667 0,556 o.889 0.222 o.667 0.833 1.000 6 2 1.000 0,750 

56 N F 25 0.61~0 0.520 1.000 o.04o 0.720 0,917 0.500 211,125 0,875 
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