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1 Introduction

Rationality has been discussed at length in philosophy, applied mathematics, eco-
nomics, psychology and social sciences. One of the problems has been to combine a
practical everyday rationality with various theoretical frameworks. A rational person
is, according to a dictionary definition, someone who is agreeable to reason, sensi-
ble, sane, intelligent, enlightened, etc. Rationality is closely connected to the cor-
rectness of choice and decisions. The problem is then to find out when a decision
can be considered correct.

A typical characteristics of decisions is that their correctness can be assessed only in
hindsight. Correctness itself can therefore not be used as a criteria for defining ra-
tionality, because decisions has to be made with information available at the time of
the decision. Rationality may therefore be said to be the use of available information
in order to make the best possible decision.

Man is a social animal and rationality can therefore not be considered only from an
individual point of view. A definition of rationality from a societal point of view is
however problematic, because societal functions are always executed by individuals
which may cause a conflict between individual and societal rationality. The paper
discusses rationality from several angles of departure. A conclusion of the paper is
that rationality as a concept is far more complicated than at first sight.

2 Efficient decision making as a survival function

Historical records of mankind are found from several thousands of years and pre-
historical record of findings exist from more than twenty thousand years back. Dur-
ing its existence mankind has demonstrated a remarkable adaptation to various envi-
ronments. The survival value for individuals and societies is therefore a practical
approach towards a definition of correct decisions i.e. rationality.

2.1 Survival of the individual

Considering the survival of species there are many niches where a comparative gain
can be found. Early man relied on two types of decisions, one to initiate a rapid se-
quence of actions in response to some stimuli and the other which could be made
with more time and contemplation. In the first type of decision men rely on reflexes
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and prelearned sequences of actions. In the second type of decisions there is not the
same time urgency, which means that alternatives can be assessed more systemati-
cally, it is possible to ask for advice and it may even be feasible to create new tools.

The most important quality of human decision making is a reasoning about causes
and consequences. This reasoning is based on the discovery of a certain lawfulness
in nature which can be used to select the best action to take. Human decision making
relies thus on an understanding of the world in relationships of causes and conse-
quences. Some of this understanding is tacit and other is used more consciously in
making decisions. In considering various world models, their survival value is evi-
dently related to their predicting power.

Real world decisions do not appear one at a time, but there are continuously many
decisions fighting for attention. A rational decision maker should therefore be able
to attend to urgent decisions before considering less important ones. This ability of
allocating attention to decisions according to their importance has a survival value.
In searching for a decision there are also criteria by which further effort are termi-
nated when a good enough alternative has been found. Also the stopping criterion
has a survival value by ending unreasonable efforts in finding minor improvements
of a decision. Handling several decisions at a time has to rely on a consideration of
the situation as a whole. In real world situations it is likely that versatility and flexi-
bility are more important than optimality in single decisions.

The use of earlier experience can be the factor which makes it possible to select a
superior decision. The use of accumulated experience in choice and decision making
therefore has an important survival value. Accumulation and use of experience de-
pend on methods for information storage and retrieval. Man can remember events,
but the collection of experience in a form which makes it possible to pass it on be-
tween members of a society and between generations has an even larger survival
value. Spoken language has therefore an important function in making communica-
tion and co-operation possible, but it also has an important function in making it
possible to accumulate information. The use of written language further improved
the possibility to store and retrieve information.

2.2 Survival of a society

Individual survival depends on the co-operation with other individuals in a society.
It is therefore rational from an individual point of view to allocate efforts to support
the society and its survival. Co-operation in small and large societies has been an
important factor in ensuring survival of mankind. Individual specialisation brought a
benefit to the society through the possibility of its individuals to reach higher effi-
ciency in their tasks. Specialisation gave the possibility to conduct co-ordinated op-
erations involving several individuals in different functions. Division of labour
makes it also necessary to share the benefits of co-operation. If this sharing is not
considered fair co-operation cannot continue. In a society people will help others in
the expectation for later compensations in similar help. In a society there will always
be an ongoing social game in giving and receiving various services.
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Important innovations such as domestication of animals, agriculture, building tech-
nology and metals made it possible for civilisations to emerge. The creation of laws
and social norms made further specialisation possible and co-operation easier. The
society also included protection functions for its members against dangers. The
emergence of societies moved competition from an individual level to a competition
between societies. The risk to be invaded and enslaved by another society therefore
become the largest threat. In this competition warfare become the mean to reach the
ends of power. Efficient warfare depends on technology, but also on the skills of
single soldiers and their leaders. An efficient army is not possible without societal
surplus, because time has to be devoted to the production of arms and on drilling the
soldiers for their tasks.

There is a benefit of building up service functions in a society which can be used as
a privilege by members of the society. Such services are usually taken care of by
societal institutions. The benefit for the society is that a better efficiency is obtained
if the services are arranged centrally. Resources for the services can be collected
either through voluntary contributions or through a taxation system. In both cases
the collection process and the use of the collected funds have to have its own ad-
ministration. Typical service functions in a society are the protection from internal
and external threats provided by the police and the army. Others are connected to
education and the accumulation of knowledge. The creation of an interchangeable
object of value, i.e. money is also commonly arranged through societal institutions.

In a society the co-ordination function becomes important. Typically it is executed
by an individual given the power to lead. Leadership sometimes implies decisions
which in the interest of the society sacrifices the interest of some of its individuals.
There are various ways to assign that leadership and in the early societies it was
most likely a harsh process. For the society it is beneficial to get a strong leader who
has the skills to create a vision and the charisma to get people to fulfil it. For the
leader the power of a high position in a society seems to be a benefit of its own, not
counting other benefits. Another important societal function is connected to the need
for avoiding societal unrest and devastating power struggles in selecting leaders.

3 A theoretical discussion of rationality

Rationality in a theoretical sense can be defined as the selection of the best decision
in a certain situation. Rationality therefore implies an order relation which is used to
compare decision alternatives. A comparison cannot be based on the outcome of the
decision alone, because outcomes may be valued differently. There are always un-
certainties associated to outcomes. The prediction of the outcome of a certain deci-
sion alternative relies on a systems model which therefore becomes an integrated
part of rationality. The benefit of a theoretical formulation of rationality is that it
helps in identifying main components and their relationships.

3.1 Comparing decision alternatives

Rationality relies on the cause consequence relationship between a decision and its
outcomes. A decision maker has always some model for what the outcome will be if
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a certain decision alternative is selected. This model is an important part of any de-
cision making problem. Sometimes it is relatively straightforward to obtain this
model is, but more often there are several difficulties involved. The systems model
can never be perfect, but it will always involve uncertainties in structure and pa-
rameters. Recent results in mathematics demonstrate that also small changes in pa-
rameters or initial values may have large influences in the outcomes. Uncertainties
will introduce probability distributions in the space of outcomes which have to be
taken into account assessing the relative merits of the decision.

The outcome of a decision will give the decision maker some utility. This utility is
seldom directly connected to the outcome, but it is instead converted to utility in an
utility function. Utility functions are often normalised to give zero utility for a zero
outcome. An utility function should be monotonous and a common assumption is
that it is continuous. It is important also to note that there may be not only one, but
several utility functions connected to one decision. Sometimes utilities may be con-
verted to each other using a common object of value such as money. If both the out-
come of a decision and investments needed to reach that outcome can be measured
in money, the costs and benefits of a certain action can be assessed. When a high
benefit to cost ratio is reached the decision has a high utility. In considering various
utilities there is sometimes a complication, because some output may have to be
avoided and other assured.

3.2 Expected utility theory

Expected utility theory (EUT) builds on the principle that decision makers select the
decision alternative for which the expected utility is maximised. If for instance there
are m decision alternatives {aj | i=l , . . . , m} and n possible outcomes {Cj | j= l , . . . , n}
such that pjj is the probability of the outcome Cj given the decision a* then the deci-
sion maker is according to EUT supposed to select the decision ak for which Lj
pkju(Ci) > Ij PjiU(Cj) for any j . When the outcome of a decision is obtained directly in
monetary terms {x, | i=l, ... ,n} the comparative merits ykj of a decision ak over the
decision aj can be calculated as ykj = Ij pkix; - S; p^x;. This can be compared with a
compensation zkj the decision maker has to be paid for preferring the decision a, over
the decision ak. If zkj - ykj = 0 the decision maker is said to be risk neutral, if z^ - ykj

> 0 he is said to be risk averse and if z^ - ykj < 0 he is said to be risk prone.

EUT is based on four axioms by which a decision maker defines his preference be-
tween alternatives.' The first axiom assumes a cancellation principle which requires
that if an alternative A is preferred to an alternative B then it shall be preferred also
in the combined alternative A&C to the combined alternative B&C, where C is an
arbitrary addition to the alternatives not depending on them. The second axiom
postulates transitivity in the preference relation such that if an alternative A is pre-
ferred over an alternative B and B is preferred over C then A is preferred also over
C. The third axiom assumes a dominance principle which means that if an alterna-
tive A={ai, ... ,an} is dominating an alternative B={b,, ... ,bn} in such a way that
each ^ is preferred to each bi; then A should be preferred over B. Finally an invari-
ance principle is assumed to apply where the preference of an alternative A over an
alternative B should be independent of how it is presented for the decision maker.
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3.3 Extensions of the expected utility theory

The consideration of several decision makers with completely or partly conflicting
utilities have been treated in the theory of games.2 The difficulty in the treatment of
games is that each player has to take into account the possible actions of the other
players in making his decision. In the theory of games a difference is made between
zero-sum games where the gain of one player is the loss of another and non-zero-
sum games where the utilities are conflicting only partly. An interesting result of the
theory is that the decision makers in some zero-sum games should establish a mixed
strategy, where random actions are selected by the players.

In many decisions costs and benefit occur at different times. Such situations can be
handled by agreeing on an interest rate to be used and calculating the amortised pre-
sent value for costs and benefits. The handling of multiple utilities are sometimes
more problematic. For the case that the utilities can be converted to a single object
of value the decision making problem is reduced to the standard EUT formulation. If
that cannot be done a reduction to the EUT formulation may still be obtained by
defining the utility as a weighted sum of the original utilities. If the utilities are too
incompatible a weaker theory, multi-attribute utility theory (MAUT), can be con-
structed. In this case an optimal decision should be Pareto-optimal which means that
it is not possible to increase one of the utilities without decreasing another.

Repeated play of non-zero sum games have shown to exhibit interesting properties.3

The prisoners-dilemma game provides one example in this connection. This game is
played between two opponents who both have the opportunity either to co-operate or
to defect. If both co-operate they are paid a reward R, if one co-operates and the
other defects, the co-operating party pays an amount S and the defector gains an
amount T. If both defect both get a punishment P. The game gets its interesting
properties when T>R>P>S and R>(T+S)/2. If a repeated co-operation is achieved
then the reward for both players will be U=R+w*R+w*w*R+ ... = R/(l-w) which is
positive when 0<w<l for the discounting factor w. In repeated play it is clearly ad-
vantageous for both parties to co-operate, although a single play of the game would
support defection as the most rational decision. The optimal strategy for the game is
a simple tit-for-tat strategy in which one starts to co-operate and after that simply
repeats the earlier decision of the opponent.

4 Limits of theoretical rationality

Ideally a theory of rationality should provide a descriptive, normative and predictive
framework for decision making. Unfortunately EUT cannot do that, as several
authors have pointed out. The reason is that human decision making and rationality
is far more complex than what a simple theory can explain. The complexity implies
a need for several amendments to the EUT before any claims could be raised that the
theory provides an accurate model of human rationality. These amendments will
however make the theory complex and impractical.
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4.1 Real world decisions

The largest difficulty in applying a theoretically defined rationality is that it is very
hard to describe all aspects of a certain real world decision within the very restricted
frame provided by EUT. There is seldom just one decision to be made, but instead
an intricate web of decisions which all interact with each other. In a theoretical
model decision makers have to stick to the rules of the game, but in a real world
situation decision makers can apply their own rules by cheating, bluffing and form-
ing coalitions. In real decision making situations outcomes are seldom possible to
predict with a good accuracy and it is a decision making problem of its own to de-
cide on what background information is needed. The involvement of several deci-
sion makers either in co-operative or competitive situations bring in its own flavours
which are difficult to describe in a theoretical model.

A theory should at least in principle be possible to validate. Various experiments in
decision making have been conducted and compared with predictions of the theory.
For ethical reasons experiments in decision making are never able to match real de-
cisions. Experiments are therefore by the subjects likely to be seen as games which
are undertaken for entertainment. Experimental design should in principle be able to
control crucial variables, but in practice it is impossible to take all possible psycho-
logical and social factors in consideration.

The most serious critique of EUT is that people do not behave as the axioms assume.
The axiomatic formulation got its first severe criticism by the observation that peo-
ple tend to prefer a certain outcome as compared to a probabilistic payoff with a
higher expected value. This deviation can be explained in many ways, but a believ-
able explanation is that people are not used to be offered benefits in a continued
fashion and a smaller but certain gain therefore is preferable. Another observation is
that the framing of the decision making problem has an influence on decision made
in an experimental situation. A simple explanation is that the assumed expectation
which the experimenter places on his subject has an influence on the decision made.
A third type of violation has been observed in negotiations where parties fail to
reach Pareto-optimality in their agreements.4 Again there are many factors which
may influence the outcome such as the fear for loosing ones face, unwillingness to
invest more time for a small expected gain or the expectation for a second round of
negotiations where earlier decisions can be improved.

4.2 Bounded rationality

The concept of bounded rationality5 is an attempt to recognise the fact that decision
making itself involves an effort. In a real world of decisions it is not optimal for a
decision maker to approach each single decision with the same vigour. To behave
rationally he has instead to see the big picture and solve the problems in an order
which is based on their importance and urgency. There are continuously many dif-
ferent decisions which are competing for attention which is a scarce resource. Theo-
retically a decision maker should use decision analysis to select which one of the
decisions should be solved first and concentrate his resources on that. Such an ap-
proach may however lead to indecision which certainly is not rational.
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Utility functions are often far more complex than the simple theory assumes. Utili-
ties are seldom linear with respect to outcome. This implies that it is very difficult to
get reliable estimates of actual utility functions and their shape over a large domain
of outcomes. In practice there are always several utilities which should be balanced
against each other. A simple approach is to agree on conversion factors between
utilities, but the problem is then to find agreeable and stable conversion factors. For
costs and benefits occurring at different times, a simple item of disagreement is the
interest rate to be used for discounting future outcomes. Attempts to elicitate values
of a decision maker will easily fail and the theory can neither be validated nor falsi-
ficated.

A last point concerning the applicability of EUT is that any axiomatic theory has its
own limitations with respect to problems which can be handled. According to a fa-
mous theorem of Godel there are only two possibilities for an axiomatic system,
either there are contradictions in the system or there are problems which are unde-
cidable within the system. Assuming that EUT axioms are not contradictory the im-
plication of this theorem is that there are undecidable decision making problems
which are possible to express within the axiomatic framework. The undecidable
problems may be resolved by adding new axioms, but this will bring in new unde-
cidable decision problems. The consideration of different variations in the axioms
has therefore a more theoretical than practical value.

5 Individual rationality

There are many psychological aspects to be considered in a treatment of a practical
rationality. One aspect is concerned with the utilities people use. People are not in-
terested in money alone and utilities vary over time and with the mood of the deci-
sion maker. A second aspect is connected to cognitive processes. The internal model
of how the world behaves will influence decisions and is therefore a part of rational-
ity. Problem solving skills and the use of pre-learned solutions patterns can improve
decision quality. Finally personality, self-image and the roles a decision maker as-
sumes will also influence his decisions.

5.1 Utility functions

An important observation in the study of human senses was that the effect of a
change in stimulus is proportional to the absolute level of the stimulus. This obser-
vation applies to a stimulus effect relationships and a similar relationship can be
assumed to apply also for the relationship between outcome and utility. The change
in utility, du, is then proportional to the relative change in outcome dx, or du=
dx/(l+x) where 1 is the normalised present wealth of the decision maker. This equa-
tion gives a logarithmic relationship between utility and outcome written as u=
ln(l+x). The outcome of x=l corresponds to a doubling of the present wealth of the
decision maker. The outcome x=0 represents status quo with the utility u(0)=0 and
an outcome of x=—1 corresponds to a loss of everything and gives an infinite nega-
tive utility. A decision maker who has a logarithmic utility is risk averse. The loga-
rithmic utility is plausible for outcomes x>0, but for x<0 it may not be a good de-
scriptive model.
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An important insight in a discussion of human utility functions is provided by
Maslow.6 According to his theory, needs are addressed in a sequence starting with
the most basic needs after which the other awake in a sequence. On the most basic
level there are physiological needs, such as needs for food and water. On the second
level safety needs are awakened, such as the need for protection against danger,
threat and deprivation. On a third level social needs enter, among which needs for
belonging, association, love and acceptance. The fourth category of needs are ego
needs, which on one hand are concerned with self-esteem and self-confidence and
on the other with status, recognition and appreciation. The highest category are the
needs for self-fulfilment which are concerned with the realising of own potentials.

5.2 Cognitive aspects of decisions

An understanding of how the world behaves is an important part of any decision.
Cognitive aspects are therefore a crucial part of human rationality. Research in
problem solving has identified various learning processes as important factors in the
creation of skills. People leam in the exercise of a task and with learning the task is
performed more smoothly. In learning a skill three stages have been identified. In
the cognitive stage only the knowledge base of the task has been acquired, in the
associative stage a procedural understanding of the task has been put in practice and
in the autonomous stage the task is executed with a large skill.7 The benefit for the
individual is that the attentional load of the task is decreasing when it becomes more
autonomous.

One important observation from cognitive psychology is that it seems possible to
learn generic problem solving skills. This indicates that methods can be learned and
applied for wide ranges of tasks. Another cognitive aspect of decision making is that
people tend to have difficulties in handling probabilities especially when they are
small. A similar difficulty is connected to the understanding of very large costs.

Beliefs can be seen as internal models for how the world behaves. Beliefs may or
may not be correct. Beliefs influence decisions in the same way as factual knowl-
edge. The so called cognitive dissonance theory has been suggested in social psy-
chology.8 It predicts how people will behave when they experience a contradiction
in their own beliefs. When this occurs there will be a reorganisation of beliefs to
make the contradiction to disappear. The reorganisation may sometimes change
some of the beliefs and sometimes new beliefs are created to explain the contradic-
tion. An understanding of how beliefs develop in the interaction with norms and
values would be an important part of a deeper understanding of human rationality.

The allocation of attention and time for various purposes is not a well researched
subject. One may assume that demands of the external world determines very much
of this allocation. On the other hand there is always some surplus which can be spent
relatively freely. One way to spend surplus activities is to use them in the prepara-
tion for future challenges. A willingness to invest in the future is less likely if there
are large uncertainties in the environment. This is also reflected in economics where
a low discounting rate is a precondition for long term investments. Attention and
time is sometimes also allocated for purposes which on a first sight may not seem
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rational at all. A closer examination may again demonstrate that the activity brings a
certain utility on a shorter or longer scale.

5.3 Personality and self-image

Personality can be seen as a tendency, when all other factors are unchanged, to make
certain behaviour more likely. Personality is a combination of inheritance and envi-
ronment. The problem of considering personality in decision making are the diffi-
culties associated with measurements of personality and predictions how personality
will affect various decisions.

Decisions are often made in certain roles and social norms of these roles will thus be
reflected in the decision. People have an image of themselves and this self-image
influences decisions they make. There is also the process of rationalisation where
people, when a decision has been made, very convincingly tell themselves various
reasons for why it was correct. This will occur especially when an individual has
made a decision which is in conflict with his self-image. This rationalisation can be
one mechanism by which regret is kept on a manageable level, not to interfere with
later decisions. The self-image is further influenced by decisions and their outcomes
in the forming of beliefs and norms in a continuously ongoing process.

6 Societal rationality

If the human mind is difficult to understand, the difficulties increases with several
orders of magnitude when interactions of humans in a society and with the society
have to be understood. There is always conflicts between individual and societal
rationality which are reflected in these interactions. One way to approach this con-
flict is to consider the society as an agent in its own right with its own rationality.
The only problem with this interpretation is that societal decisions still have to be
formulated and executed through individuals.

6.1 Common resources

A society relies on the collection and distribution of common resources which at an
individual level would be impractical to collect. The most important resource in this
respect is a common language. Language is needed in all communication and, with
an analogy from communications theory, language forms the transmission media for
exchanging thoughts. If the language is efficient it is possible to share complex
thoughts. Spoken and written language is important for maintaining law and order in
a society. In generalising the concept of language, it can also include theories and
models for how nature is constructed and how it responds to different actions. A
society which has an efficient language is likely to be more competitive than a soci-
ety with a less efficient language.

In a society there are resources which are not decreased by being shared and others
which are decreasing every time someone uses his share. Knowledge is an example
of the first kind of commons and seed stored for possible failure of the crops an ex-
ample of the second kind. The management of the commons should be carried out in
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a rational way which implies that due consideration has to be taken both to the inter-
nal condition of the society and its environment. Resources spent to build the com-
mons have to be taken from the individuals in the society according to applicable
rules. It is in the interest of the society to discourage free riders in the use of the
commons.

One important concept in forming a society is that individuals have certain rights.9

The same rights are not necessarily given to everyone, but also the least individual
has some rights. The rights of an individual is to a large extent concerned with the
use of the commons.

6.2 Contracts within the society

A society can in principle be seen as making contracts with its members. They agree
to follow the rules and they get services in return. If a member does not follow the
rules he is punished. The rules can be explicit in a written contract or in the legisla-
tion, but more often they are hidden in norms and values of the society. Societal
norms assume loyalty and good behaviour. Norms also assume asketism in the use
of resources and a willingness to work for the common good. In return the society
provides protection and access to common resources. The cohesion of a society is
typically ensured by providing its members with an equality before the law and
various resource transferring mechanisms. When a society becomes more compli-
cated such contracts may emerge on several layers.

For decision concerning the society there has to be persons with institutional power.
That does not mean that they will not listen to others, but that the final decision in
defined areas rests with them. This can be seen as a contract between the society and
the person selected. The question is then how such institutional decision makers
should be selected. In the modern society the selection often is based on a demo-
cratic process. The contract with a leader may be fixed term or it may be indefinite.
Indefinite contracts are problematic, because it may be difficult to discharge a leader
if his decisions are not anymore in the interest of the society. Being a leader involves
benefits which sometimes are well defined but often are not. The leader has a duty
towards his society, but this duty may be overshadowed by personal gains obtained
by the position. A leader which has been elected by vote can be assumed to have a
contract with his supporters which gives him certain responsibilities towards them.

Many decisions in a modern society are resolved in a voting process. One part of the
process is the preceding debate which is supposed to bring into the open all possible
considerations to be taken into account in casting the vote. The debate has an im-
portant decision making function both in the search for alternatives and in the elici-
tation of values. The voting ensures a backing of the alternative selected in the vote.
A most common decision rule is to select the alternative supported by a majority.
There are however certain complications in all voting processes. The famous theo-
rem of Arrow can also be interpreted to say that no ideal procedure exists for
weighting together individual values into a societal value function.
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6.3 Social interactions and norms

Co-operation between people is built on trust. Trust is a belief that the other party
will fulfil his part of a mutual contract. A society without trust is likely to dissolve.
Trust creates a larger willingness for co-operation and increases thus the likelihood
of win-win situations which are in the interest of the society. Trust is important also
in the selection of a leader. His supporters has to award him their trust that he has
abilities to lead and a willingness to follow the rules of the position. Trust can be
seen as a social capital which can be increased or decreased by certain actions. A
message from a person in an institutional position is more likely to be believed than
the same message from another person. If trust is abused it may have a destabilising
effect and it is therefore in the interest of society to discourage such behaviour.

It is in the interest of the society to force its members to follow the rules. Sometimes
rules may be outdated and they should then be changed to reflect new needs. The
rules for interactions in a society are based on a tricky balance between individual
and societal needs. A society based on oppression is not likely to produce the same
output as a society of individuals where everyone eagerly is doing his own share.
Societal unrest can also take a heavy toll on common resources. Societal innovations
which create better conditions for co-operation and a fair sharing of benefits have a
potential to give the society a competitive edge. Sometimes it is not possible to
change rigid societal structures in an evolutionary way which may pave the way for
a revolution.

Societal rules are reflected partly in the legislation and partly in societal norms.
Group pressures can often be very effective, but they are usually further enforced by
sanctions for failing members. In the early society sentencing a failing member to a
life outside the society often was equal to a penalty of death. Group pressure can be
very strong which the famous experiments of Milgram have shown.10 In the experi-
ments subjects yielded to group pressure and more or less unconsciously tried to
please the experimenter against their own norms and beliefs. In considering norms
and sanctions one can speculate what kind of qualities will be rational from a socie-
tal point of view.

Norms are often seen as generated by an ethic system and this would assume that
some basic ethic principles could be formulated. Such principles cannot be absolute,
in spite of the fact that very similar principles seem to apply in many societies. The
ethic system can actually be seen as a way of the society to balance individual and
societal benefit for the good of the society. Another observation is that an ethic sys-
tem either is contradictory or may contain undecidable ethic dilemmas.

7 Conclusions

Theoretical rationality as defined in EUT and amended with other considerations
gives a good basis for decision making. One should however always keep in mind
that practical rationality often is far more complicated. People use their everyday
experience when placed before new problems and this may lead to apparently irra-
tional choices which on a closer scrutiny may be completely rational. Theories in
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human decision making unfortunately becomes untestable, firstly because a theory
taking all considerations into account would be to complex to be practical and sec-
ondly because the data needed to test the theory cannot be collected. The benefit of
EUT is that it is simple and straightforward as compared with competing theories.

In the natural sciences rationality is often seen simply as a problem of optimisation.
This view is practical, but it has to include also psychological and sociological con-
siderations. The apparent controversy between natural and behavioural sciences
could at least in principle be resolved by a better understanding of the complexity of
human rationality. The human mind does not work in isolation, but it is adapted to a
social community and a continuously changing environment.

Understanding all components of human rationality is a challenge which cannot be
solved on a short term basis. An important part of human rationality is connected to
the intricate balance between individual and societal utility. The human mind has
over thousands of years leamt to resolve that balance, but in the modern society
there are decisions which may not be solvable with an intuitive approach and a strat-
egy of trial and error. For these decisions more solid theories of rationality will be
needed. EUT can in spite of its dismerits be used as the backbone for such a theory,
but it has to be extended with better explanations of both individual and social ra-
tionality. If this understanding of the practical aspects of human rationality can be
reached there is a better possibility that the large decisions of our time can be solved
in a way not creating regret for our future generations.
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