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Received March 2, 1987; accepted October 20, 1987 

In this paper a proposition is defended that there is no real contradiction between choice theoretic 
‘ maximising’ notions and behaviourist ‘satisficing’ principles. If the often pronounced be- 

haviourist critique of the maximising postulate is compared with well-designed choice theoretic 
models, then the apparent contrasts disappear. Behaviourist as well as choice theoretic frameworks 

permit the introduction of uncertainty and routines. In fact, both approaches lead to comparable 

results. Maximising and satisficing decision rules are equivalent rather than opposite principles. 

1. Introduction: Caricatures 

An often adopted strategy to stress the relevance and renewal of an 
approach is to attack a caricature of an existing - usually ‘mainstream’ 
- view (see, for example, Yunker 1986). In this respect, choice theory is 
time and again exposed to similar critique, an early example being 
Veblen (1898: 73). Advocates of behaviourism - being based on the 
‘satisficing’ principle - also correspond to this attitude by presenting a 
slashing critique of a take-off of choice theory. Simon (1945: 69) - the 
founding father of economic behaviourism ’ - associates choice theory 
(perfect rationality) with complete knowledge, perfect foresight and 
computational ingenuity. A similar line of reasoning still florishes, as, 
for instance, the way Earl (1984: xii) introduces his book shows by 
stipulating the superiority of behaviourism (with respect to the al- 

* I would like to thank J.A.H. Maks, H. Schreuder and two anonymous referees for helpful 
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psychology is based upon the stimulus-response learning theory (e.g., Skinner 1938). 
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lowance for uncertainty and informational disabilities). Another clear, 
recent example of this standpoint is reflected in the work of Nelson 
and Winter (e.g., 1982). 

Advocates of choice theory seem to adopt a different attitude. In 
general, they do not pay any attention at all to the attacks and 
achievements of behaviourist theorists. Their strategy of keeping dark 
the behaviourist tradition seems to reflect a belief in the superiority of 
maximising models. In as far as they respond to critique, it is in the 
context of the rationality debate (see, for example, Boland 1981). In all, 
the current state of affairs seems to suggest the existence of a con- 
tradiction between choice theory and behaviourism. The maximising 
postulate and the satisficing principle are regarded as conflicting 
frameworks. 

In this paper an argument is put into words that the contradiction 
between maximising and satisficing disappears like snow under a hot 
sun as soon as behaviourist frameworks are compared with well-desig- 
ned choice theoretic models. Although the contradiction stands up if 
textbook versions of behaviourism and choice theory are compared, 
frontier research shows that satisficing and maximising are equivalent 
rather than opposite concepts. This proposition is mainly based on a 
review of the literature. 

The behaviourist critique of choice theory is adopted as a starting 
point, because ‘satisficing’ theorists are explicitly opposed of the maxi- 
mising postulate. In section 2 the satisficing principle is briefly out- 
lined. Moreover, the major criticisms of the maximising postulate are 
presented. In sections 3 and 4 it is argued on the basis of old and recent 
elaborations of choice theory that the behaviourist critique overshoots 
the mark. In section 3 this argument is preceded by a short introduc- 
tion of the maximising postulate. In general, it seems that critique of 
the maximising postulate originates from an underestimation of the 
flexibility of the framework. Section 5 is devoted to a short illustration 
of this thesis. A speech-making debate in the context of the maximising 
postulate centers on selection and ‘as if’ arguments. In section 6 some 
attention is paid to this controversy. Section 7 includes final remarks. 

2. Behaviourism: Critique of the maximising postulate 

Behaviourism is put forward by Simon (1945) as an alternative 
explanation of (organisational) decision making behaviour aimed to 
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replace the traditional theory of perfect or objective rationality (choice 
theory) : 

‘The task of decision involves three steps: (1) the listing of all alternative strategies; (2) the 

determination of all the consequences that follow upon each of these strategies; (3) the 

comparative evaluation of these sets of consequences. The word “all” is used advisedly. It is 

obviously impossible for the individual to know all their consequences, and this impossibility 

is a very important departure of actual behaviour from the model of objective rationality.’ 

(Simon 1945: 67) 

In order to come close to a description of real world decision making 
in a complex and uncertain environment, Simon proposes to replace 
the maximising postulate by the satisficing principle. The behaviourist 
theory of decision making has been supplemented and elaborated by 
March and Simon (1958) and Cyert and March (1963) in order to shape 
a general behaviourist theory of organisational behaviour. In this 
context the latter argue that 

‘[i]n order to develop an alternative theory, we need more satisfactory theories of organiza- 

tional goals, organizational expectations, organizational choice, and organizational control.’ 

(Cyert and March 1963: 21) * 

In the context of a discussion of the relation between the maximising 
postulate and the satisficing principle the alternative theory of choice is 
of particular interest. Besides, the theories of (organisational) goals and 
expectations show their relevance, because both reflect additional 
criticisms of choice theory. 

In short, the three relevant building stones of behaviourism amount 
to the following: 

(i) Rather than analysing decision behaviour of an individual in 
isolation, behaviourist theorists focus on decision making of a group of 
individuals, which implies that 

‘[t]he goals of a business are a series of more or less dependent constraints imposed on the 

organization through a process of bargaining among potential coalition members and elaborated 

over time in response to short-term pressures. Goals arise in such a form because the firm is, in 

2 Although the satisficing principle applies to individual decision makers in general, much 

behaviourist research is engaged with organisational behaviour. Therefore, many of the arguments 
proceed at the level of organisations. 
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fact, a coalition of participants with disparate demands, changing foci of attention, and limited 

ability to attend to all organizational problems simultaneously. 

In the long run, studies of goals of a business firm must reflect the adoption of goals to 

changes in the coalition structure.’ (Cyert and March 1963: 43) 

(ii) With respect to expectations behaviourist theorists tackle cer- 
tainty and uncertainty by discerning three situations: 

‘(a) Certainty: theories that assume the decision maker has complete and accurate knowledge 

of the consequences that will follow on each alternative. (b) Risk: theories that assume 

accurate knowledge of a probability distribution of the consequences of each alternative. (c) 

Uncertainty: theories that assume that the consequences of each alternative belong to some 

subset of all possible consequences, but that the decision maker cannot assign definite 

probabilities to the occurrence of particular consequences.’ (March and Simon 1958: 137). 

(iii) The essence of behaviourism is that it reflects 

‘the theory of intended and bounded rationality - of the behavior of human beings who satisfy 

because they have not the wits to maximize.’ (Simon 1945: xxviii) 

Firms’ decision making leads to the adoption of routines or search 
behaviour. As Cyert and March (1963) argue with respect to the 
former: 

‘The organization uses standard operating procedures and rules of thumb to make and 
implement choices. In the short-run these procedures dominate the decisions made.’ (Cyert 

and March 1963: 113) 

Search behaviour, in contrast, takes the form of 

‘[a]n approximate sequential consideration of alternatives. The first satisfactory alternative 
evoked is accepted. Where an existing policy satisfies the goals there is little search for 

alternatives. When failure occurs, search is intensified.’ (Cyert and March 1963: 113) 

To recognise whether or not goals are satisfied decision makers 
compare realisations of behaviour with aspiration leuels, the latter 
being the concrete manifestation of goals. If the realised results satisfy 
the aspiration levels, routinised behaviour is continued; otherwise, a 
problem oriented search for alternative courses of action is initiated, 
the first satisfactory alternative evoked being accepted. The acceptance 
of an alternative compels the adoption of new or the adjustment of old 
routines. 
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The critique of behaviourist theorists of the maximising postulate is 
closely linked to the three building stones of their alternative frame- 
work. In the first place, behaviourist theorists accuse choice theory of a 
(relative) ignorance of goal setting procedures, variability of goals over 
time and group decision making. These criticisms are not so much 
related to the satisficing principle in the strict sense, but rather to the 
behaviourist theory of organisations. In the second place, behaviourist 
theorists argue that the maximising postulate reflects an ideal picture of 
human decision making behaviour. This critique arises from 
satisficing decision rule itself. 

Simon (1945) sketches perfect rationality (choice theory) in 
following way: 

the 

the 

‘It has already been remarked that the subject, in order to perform with perfect rationality in 
this scheme, would have to have a complete description of the consequences following from 

each alternative strategy and would have to compare these consequenses. He would have to 

know in every single respect how the world would be changed by his behaving one way instead 

of another, and he would have to follow the consequences of behaviour through unlimited 

stretches of time, unlimited reaches of space, and unlimited sets of values.’ (Simon 1945: 69) 

Ever since the mid-1970s and onwards Nelson and Winter consoli- 
date Simon’s interpretation and critique of choice theory by stressing 
time and again that 

‘[i]n contemporary formal theory, profit seeking behavior is typically represented as profit 

maximizing behavior with choice sets precisely known and given.’ (Nelson and Winter 

1980: 179) 

Hence, the second line of critique amounts to associating choice 
theory with complete knowledge and perfect foresight in combination 
with computational ingenuity. In this way, maximising frameworks fail 
to introduce uncertainty and routinised behaviour into the scope of 
human decision making. 

However, is the behaviourist critique of choice theory justified? In 
section 3 this question is examined in the light of the first line of 
critique (ignorance of goal setting procedures, group decision making 
and variability of goals). Section 4 is devoted to the assumed incompa- 
tibility of choice theory and uncertainty and routinised behaviour. 
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3. The maximising postulate: Goals, time variability and groups 

Choice theory shows itself in the form of marginal&m and decision 
theory. The former reflects a continuous and the latter a discrete 
variant of the maximising postulate. Marginalism enjoys a dominant 
popularity in economics, whereas decision theory is mainly elaborated 
in psychology (and business administration). Choice theory became 
firmly imbedded in economic science through the introduction of 
marginalism by neo-classical authors. Marginalism originates from the 
seminal contributions to economic theory of Jevons (1871), Menger 
(1871) and, in particular, Walras (1874). Marginalism is based upon the 
maximising postulate in the sense that (individuals’) decision making is 
guided by maximising an objective (profit, utility) function subject to 
(technological, budget) constraints. Marginal decision making leads to 
a choice of the levels of the decision variables such that the benefit and 
cost of behaviour are equated at the margin. The application of 
marginalist principles requires the existence of a continuous set of 
action alternatives. Decision analysis (see, for instance, Raiffa 1968; 
Keeney and Raiffa 1976; and Huber 1980) constitutes a discrete 
variant of choice theory. Decision analysis is based upon the premise 
that (individual) decision makers choose the best alternative course of 
action out of an integer number of action alternatives. 

The question is whether choice theory is able to handle goal setting 
procedures, time variability of goals and group decision making. With 
respect to goal setting three remarks are in order. First, Cyert and 
March (1963) set foot on the misty arena of the questioning of means 
and ends by arguing that a firm’s goals change over time. However, 
does this imply that firms may drop the ultimate goal of survival in 
favour of other ends? Probably, the objectives Cyert and March are 
concerned about, are at least secondary goals or even means, the choice 
of neither of them lying outside the scope of choice theory (see section 
4, in particular search theory). In as far as the endogenisation of the 
driving ends of human beings are concerned neither behaviourism nor 
choice theory offers a solution. It has been argued that the exogeneity 
of the basic ends in economic frameworks is inevitable (see, for 
example, Shackle 1972, Kirzner 1985 and Langlois 1986). Probably, in 
this context (economic) psychology has something to say. 

Second, a theory of goal setting is complementary rather than 
contradictionary to choice theory as well as behaviourism, if both are 
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regarded as strict rules of decision making. The application of either 
maximising or satisficing decision rules is a sequel to goal setting. Goal 
setting considerations can not plead in favour of either maximising or 
satisficing. After goals having been defined behaviourist as well as 
choice theoretic procedures can be applied to make decisions. 

Third, Cyert and March argue that goals are the result of ‘a process 
of bargaining among potential coalition members’ (Cyert and March 
1963: 43) so that goals vary over time due to ‘changes in the coalition 
structure’ (Cyert and March 1963: 43). However, again this argument is 
unable to plead in favour of the plausibility of either behaviourism or 
choice theory. Bargaining game theory-being based on the maximising 
postulate - offers advanced tools to tackle the (time dependency of) 
goal setting of groups (see, for instance, Peters 1986). The (bargaining) 
interactions among individual maximisers determine the choice of the 
ends. A changed composition of participants leads to a renewed 
process of goal (or mean) setting. In this way, the opportunity arises to 
introduce time variability of goals into a choice theoretic framework. 

Hence, the time variability of ends is not incompatible with choice 
theory. Related examples concern the introduction of preference 
changes in a maximising framework. In this context, Akerlof (1980) 
and Kahneman and Tversky (1979) spring in mind. Akerlof introduces 
reputation and social norms in a choice theoretic model to explain (part 
of) unemployment phenomena. Reputation and social norms are argu- 
ments in the utility function as well as the ‘social’ constraint. The 
utility function varies over time, because social norms (and thereby 
social restrictions) change in the long run. 

The change of preferences over time may not only be caused by 
changing utility functions, but by changing information as well, as 
‘ prospect’ theory shows. Prospect theory (Kahneman and Tversky 
1979) seeks to offer an explanation of the ‘preference drift’. A prefer- 
ence drift shows itself in preference reversals (see, for instance, Grether 
and Plott 1979). Depending on the structure of information individual 
decision makers prefer one alternative course of action to another. 
However, a change in the structure of the information received may 
lead to reversed preferences. As Schoemaker (1982) and Van de Poe1 
(1986) argue, prospect theory is not a departure from choice theory, but 
rather a particular variant which includes decision weights. 

A third question concerns the (in)compatibility of group decision 

making and choice theory. Again, choice theoretic models have some- 
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thing to say on this phenomenon. Psychologists, for example, have 
produced choice theoretic notions of decision making behaviour of 
groups (in particular, Edwards 1976, 1977), being based upon an 
aggregation procedure of the wishes of individual participants contain- 
ing deliberation rounds and the composition of an aggregate utility 
function. The latter is the subject of research in social choice theory 
(e.g., Sen 1982), being engaged in analysing group decision making of 
society as a whole to find ‘a function of individual preferences to a 
social preference order’ (Elster and Hylland 1986: 2). 

Another angle is to regard a group decision as result of ensemble 
acting of individual participants’ decision making behaviour, leaving 
room for the introduction of maximising participants. In this respect, 
an important decision is whether to stay in or leave a group (e.g., 
Thibaut and Kelley 1959). The results of group decision making are 
constraints to individual participants. As noted before, game theory 
(for instance, Morgenstern and Von Neumann 1944; Shubik 1984) 
offers tools to study the outcome of decision making of interacting 
maximising individuals. The argument in this section results to the 
conclusion that the alternative elements of behaviourism - attention to 
goal setting procedures, time variability of ends and group decision 
making - are not incompatible with choice theoretic models. Hence, 
those aspects of decision making do not reflect arguments that can 
plead in favour of either behaviourism or choice theory. However, do 
the strict decision rules in the form of the maximising postulate and the 
satisficing principle conflict with one another? 

4. The maximising postulate: Uncertainty and routines 

4.1. Introduction 

The second line of critique of choice theory is the association of the 
maximising postulate with complete knowledge and perfect foresight in 
combination with computational ingenuity. In this way, maximising 
frameworks fail to introduce uncertainty and routinised behaviour into 
the scope of human decision making. This critique touches upon the 
assumed contradiction of maximising and satisficing as strict decision 
rules. 
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The fertile soil of the birth of the association of maximising with 
complete knowledge and perfect foresight is the application of 
marginalist principles in the context of equilibrium theory in line with 
Walras (1874). Prominent contributions in the first half of the twentieth 
century worth mentioning, which provoked the arisal of general equi- 
librium theory as a dominant framework in economics, are Hayek 
(1928), Lindahl (1929), Wald (1936), Von Neumann (1937), Hicks 
(1939) and Samuelson (1941). In the mid-1950s general equilibrium 
theory cumulated into the well-known ADM-model of Arrow and 
Debreu (1954) and McKenzie (1959). However, in the ADM-model 
individuals feel 

‘no need to revise strategies, because the choice of a strategy has already taken account of the 

structure of information in the future, i.e., what information will be available at each date. . 
the present value of each producer and each consumer is known with certainty at the beginning.’ 
(Radner 1968: 34, emphasis added.) 

In fact, general equilibrium theory rests upon the adoption of 
Walras’ assumption of, at least, short-term perfect foresight (Walras 
1874: 317). 3 Probably, this link between equilibrium - based upon the 
perfect foresight assumption - and marginalism provoked the per- 
sistence of the association of choice theory with perfect foresight (see, 
for instance, Nelson 1986: 450-451). 

However, Robbins (1932) - formulating the essentials of economic 
theory and marginalism - argued that the perfect foresight assumption 

‘is not to foster the belief that the world of reality corresponds to the constructions in which 

they figure, but rather enable, in isolation tendencies which, in the world of reality, operate 

only in conjunction with many others, and then, by contrast as much as by comparison, to 

turn back to apply the knowledge thus gained to the explanations of more complicated 

situations.’ (Robbins 1932: 94) 

Therefore, it is not surprising that the marginalist theorists trans- 
formed the extreme variant of choice theory - with its assumptions of 
complete knowledge and perfect foresight - into general forms of 
choice theory by introducing uncertainty into the focus of the individ- 
ual decision maker. 4 

3 Walras includes long-term uncertainty in his general equilibrium theory (for example, Walras 
1874: 310), as argued by Van Witteloostuijn and Maks (1989). 

4 In fact, pre-war contributions like Hayek’s (1928) and Lindahl’s (1929) include a role for 

uncertainty to play. 
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In this context, it is clarifying to examine the way in which choice 
theorists incorporate different kinds of uncertainty in their models. The 
introduction of uncertainty is attended with incomplete knowledge and 
computational disabilities. In section 4.2 a taxonomy of uncertainty 
concepts is examined. Section 4.3 is devoted to the association of 
choice theory with perfect foresight. In section 4.4 the link between the 
maximising postulate and complete knowledge is considered. In section 
4.5 the attempts to introduce routines and computational abilities into 
a maximising framework are presented. 

4.2. A taxonomy of uncertainty concepts 5 

The components of the decision process point to the possibility to 
differentiate uncertainty by focus. To make a decision an individual 
decision maker evaluates a choice set of alternative courses of action 
with respect to the cost and benefit of the alternatives concerned. In 
order to derive a clear picture of the decision problem the individual 
requires information of the choice set as well as the cost and benefit of 
alternatives. However, information scarcity may result in uncertainty of 
the composition of the choice set of alternative courses of action 
(action uncertainty), the cost and benefit of the alternatives concerned 
(yield uncertainty) and/or the availability of additional information 
and the cost and benefit of processing and gathering it (information 
uncertainty). 

Moreover, uncertainty is not only differentiated by focus, but also 
by type. With respect to the latter it is important to indicate the extent 
to which (potentially) available information enables the reduction of 
uncertainty. The extent to which uncertainty prevails even when all 
available information is processed, is called fundamental uncertainty. 
In this respect, Knight’s contribution to the distinction of types of 
uncertainty is worth mentioning. Knight (1921) argues that 

‘[i]t will appear that a measurable uncertainty, or ‘risk’ proper, as we shall use the term, is so 
far from different from an unmeasurable one that it is not in effect an uncertainty at all. We 
shall accordingly restrict the term ‘uncertainty’ to cases of the non-quantitative type.’ (Knight 
1921: 20) 

5 This section is based upon Van Witteloostuijn (1987a), which offers an examination of a 
differentiated approach to uncertainty in the context of psychology. 



In the case of measurable uncertainty, or risk, individuals are able to 
attach probability estimates to particular variables or conditions, and 
in the case of unmeasurable uncertainty, or fundamenfal uncertainty, 
they feel unable to do so. 6 Hence, the behaviourist distinction between 
certainty, risk and ~ce~ainty (March and Simon 1958: 137) is by far 
preceded by Knight’s? 

4.3. Choice theory and perfect foresight 

A major impulse to the introduction of uncert~nty into choice 
theory is reflected in Hicks’ pre-war publications, in particular Value 
and Capital (1939). A first attempt to incorporate uncertainty into 
choice theory in a formal way is put into equations by Morgenstern 
and Von Neumann (1944). As Hey (1979) describes the basic assump- 
tions of their analysis: 

‘We are concerned with the decisions of an individual when confronted with sets of alternative 
choices. Although the eventual outcome of any particular choice will be one of a set of basic 
outfoxes (whose worth to the indi~dual is certain), which basic outcome will occur is not 
known in advance. However, it is assumed that the individual can attach probabilities (either 
objective or subjective) to the various possible basic outcomes of each alternative choice.’ {Hey 
1979: 27) 

Hence, Morgenstern and Von Neumann just introduce yield risk 
concerning given and known alternatives. Morgenstem and Von Neu- 
mann’s ‘Expected Utility Hypothesis’ is extensively used by many 
theorists, and has received its place in ‘mainstream’ textbooks of 
economics (for example, Koutsoyiannis 1979 and Varian 1984). The 
probability estimates attached to ‘basic outcomes’ are divided into cost 
and benefit probability measures. 

6 Keynes (1921, 1936) discerned situations of fundamental uncertainty as well, as recently has 
been stipulated again by Lawson (1985). Post-Keynesian economists like Davidson (1972) and 
Kregel (1976, 1982) support Keynes’ emphasis on fundamental uncertainty. In fact, Keynes’ 
insights concerning the implications of fundamental uncertainty - individuals’ trust in conven- 
tions (Keynes 1936: 152) - iooks remarkably similar to Simon’s routines (as argued in Van 
Wittel~st~jn 1987~4). Recently, theorists traced Keynes’ thinking back to bis Treatise on Probabif- 

ity (1921) to recover an additional type of uncertainty (Stohs 1980; and Hoogduin 1987). This 
type of uncertainty amounts to the individual’s perception of the balance between the amount of 
available and non-available information whereupon decisions and expectations have to be based. 
As argued by Hoogduin (1987) and Hoogduin and Van Wittel~st~~n (1987) the influence of this 
type of uncertainty extends to the moments of decision making on long-term commitments. This 
points to a possible rationale for the adoption of routinised or conventional behaviour, 



300 A. uan Witteloostuijn / Maximising and satisficing 

In psychology the same kind of probability estimates are employed 
by decision analysts (see, for instance, Keeney and Raiffa 1976). 
Moreover, Maital(l982: 266-268) points to the fact that many psycho- 
logical theories are based on a variant of the ‘Expected Utility Hy- 
pothesis’. In this context, Lewin’s field theory (1951), Rotter’s social 
learning framework (1954) and Edwards’ multi-attribute rating tech- 
nique (1977) are worth mentioning. In addition, Lea et al. (1987: 130) 
point to Skinner’s reinforcement notions (1938). 

An example of the formal introduction of fundamental yield uncer- 
tainty - traced to the benefit side of alternative courses of action - into 
a choice theoretic framework is the contribution of Arrow and Hurwicz 
(1972). Their 1972-paper is based upon their early 1950s work and 
intends 

‘to offer a possible characterization of the concept of complete ignorance. Like other 

formulations, the problem is taken to be that of choice of an action from a given set when the 

consequences of any action are functions of an unknown state of nature. However, the 

properties regarded as defining an optimal choice are designed to reflect completely the idea 

that there is no a priori information available which gives any state of nature a distinguished 

position. Most importantly, the optimality criterion differs from those in the now more 

standard subjective probability framework by not presupposing a fixed list of states of nature.’ 

(Arrow and Hurwicz 1972: 1). 

Moreover, recently choice theorists have introduced ambiguity into a 
maximising framework. Einhorn and Hogarth (1986) relate ambiguity 
to risk and ignorance by saying that 

‘[w]e can _.. distinguish between ignorance, ambiguity, and risk, according to the degree to 
which one can rule out alternative distributions; that is, ambiguity is an intermediate state 

between ignorance (no distributions are ruled out) and risk (all distributions but one are ruled 

out).’ (Einhom and Hogarth 1986: S229) 

A significant contribution to the prevalence of, in particular, yield 
uncertainty may be provided by model uncertainty. Individual decision 
makers may doubt about the validity of the model of the world they 
employ in order to estimate the cost and benefit of alternative courses 
of action. Recently, Fuhrer (1987) introduced model uncertainty in the 
context of a maximising framework of learning behaviour and expecta- 
tion formation. 
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In all, the association of the maximising postulate with perfect 
knowledge is unjustified. Choice theorists have been able to incorporate 
yield risk and even fundamental yield uncertainty into the scope of 
maximising decision making behaviour. In particular the popularity of 
(variants of) the ‘Expected Utility Hypothesis’ in the economic and 
psychological literature speaks for itself. 

4.4. Choice theory and complete knowledge 

The theory of uncertainty in connection with information scarcity 
and cost and benefit of gathering and pnocessing information offers a 
key to introduce action uncertainty (concerning the composition of the 
set of action alternatives) into choice theory. The economic theory of 
information originates from Stigler (1961). Because individuals are not 
well-informed, in advance, about the attainable action alternatives, they 
possess the possibility to gather and process additional information, if 
potentially obtainable, and to search for alternative courses of action. 
Action uncertainty is the predecessor of search behaviour. Because 
neither gathering and processing information nor, thereby, searching 
behaviour are costless activities, individuals have to weigh the cost and 
benefit of those activities. 

Stigler (1961) elaborates these insights in the context of household 
behaviour by means of answering the following question: What is the 
optimal number of shops the consumer should visit before purchasing a 
good, if he or she is uncertain about the prevailing distribution of 
prices? Stigler offers a choice theoretic evaluation of the cost and 
benefit of information gathering and processing. In the course of the 
1960s and 1970s search theory became imbedded in economics. 
Rothschild (1973) offers a survey of microeconomic search models. 
Popular applications of search theory are, on the one hand, the intro- 
duction of search behavior in labour market models in order to explain 
macroeconomic unemployment (for example, Alchian 1969 and Phelps 
1970), and, on the other hand, the incorporation of search behaviour in 
commodity market models in order to explain the persistence of price 
distributions (for instance, Diamond 1971). 

Moreover, in the mid-1970s Darby (1976) and Feige and Pearce 
(1976) introduced Stigler’s notions in the context of models of expecta- 
tion formation. They incorporate cost of gathering and processing 
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information in a rational expectation framework. ’ Feige and Pearce, 
for example, model expectations which 

‘are formed by balancing the predictive benefits derivable from alternative information sets 

against the costs of acquiring and utilizing alternative information sets.’ (Feige and Pearce 

1976: 519) * 

Search theory is a sequel to information and action uncertainty. 
Therefore, it reflects the introduction of incomplete knowledge con- 
cerning the composition of the set of action alternatives in a choice 
theoretic framework. 

4.5. Choice theory and routines and computational disabilities 

A major result of the behaviourist framework is the introduction of 
routinised behaviour. As long as aspiration levels are satisfied, 
routinised behaviour is continued. However, routines need not to be in 
conflict with maximising decision making. In fact, in the case of, for 
example, considerable uncertainty or high cost of search behaviour 
routines reflect the maximising strategy. Four examples of the intro- 
duction of routinised behaviour in a maximising framework are worth 
mentioning. 

First, decision analysts argue that an important alternative course of 
action consists of postponing the ultimate decision to learn along the 
way through time by exploiting 

‘the gradual, time-dependent unfolding of uncertainties.’ (Keeney and Raiffa 1976: 11) 

’ The rational expectations debate centres upon the relevance of Muth’s (1961) ‘rational expecta- 
tions hypothesis’ that ‘expectations, since they are informed predictions of future events, are 

essentially the same as the prediction of the relevant theory.’ (Muth 1961: 316). Important 

advocates of this hypothesis are Lucas (e.g., 1972,1975) and Sargent and Wallace (1975 and 1976). 
s However, Feige and Pearce (1976) introduce incomplete information in a rational expectations 

framework by assuming complete information with respect to the cost and benefit of gathering 

and processing information. Although search theory enfeebles the critique of, for instance, Nelson 

et al. (1976) that ‘[t]he prototypical model in orthodoxy is one of full equilibrium under conditions 
of perfect and costless information’ (Nelson et al. 1976: 90), now the problem of infinite regress 

shows up. In this context, Winter (1975) argues that ‘[t]he latter alternative - the optimization 

whose scope covers all consideration including its own costs - sounds like it may involve the 
logical difficulties of self-reference’ (Winter 1975: 83). The infinite regress problem also shows its 

relevance in the context of endogenising the ends in a maximising framework (see, for example, 

Winter 1964 and Kirzner 1982). However, behaviourism faces the same difficulties. In the case of 

search models a solution may be offered by the introduction of estimates and expectations of the 
availability as well as the processing cost-benefit ratio of additional information. 
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In this way, routinised behaviour is introduced in a choice theoretic 
framework. Second, Heiner (1983, 1986) offers a formal model, in 
which routinised behaviour is the result of maximising decision making 
in an uncertain environment. Third, Houthakker and Taylor (1966) 
show in the context of demand theory that ‘habit formation’ may arise 
from the decision making behaviour of maximising consumers. Fourth, 
Akerlof (1980) argues that routinised behaviour in a labour market may 
reflect a maximising strategy as a consequence of the existence of social 
norms and reputation considerations. 

An important rationale underlying behaviourist theories amounts to 
the prevalence of striking computational disabilities of human beings. 
It is argued that the application of the maximising postulate requires 
computational ingenuity, because the decision maker has to possess a 
‘complete description of the consequences following each alternative 
strategy’ (Simon 1945: 69) and ‘choice sets precisely known and given’ 
(Nelson and Winter 1980: 179). However, in the preceding sections it is 
shown that the association of choice theory with complete knowledge 
and perfect foresight is unjustified. Moreover, choice theorists have 
analysed the implications of computational limitations in a maximising 
framework. 

A recent example is Sah and Stiglitz’ (1985, 1986) analysis of the 
relationship between organisational structures and limited computa- 
tional abilities of decision makers. Sah and Stiglitz’ models show that 
individual participants - taking into account their limited communica- 
tional and informational capabilities - are able to maximise the pay-off 
of organisational decision making by choosing the appropriate aspira- 
tion (‘reservation’) levels and organisational structure (‘architecture’). 

5. The flexibility of the maximising framework 9 

In general, the foregoing seems to suggest that criticasters of choice 
theory underestimate and misinterpret the range and flexibility of 
choice theory. The maximising framework is able to absorb (the impli- 
cations of) goal setting procedures, time variability of ends, group 
decision making, incomplete knowledge, uncertainty and computa- 

’ In Van Witteloostuijn (1987b) a detailed argument in favour of the flexibility of the maximising 
framework is presented. 
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tional disabilities. In this section the flexibility of choice theoretic 
frameworks is illustrated with the help of a brief examination of two 
additional examples. 

First, maximising models leave room for the introduction of all kinds 
of ‘non-economic’ phenomena by elaborating the objective functions 
and restrictions. In this context, Becker is a controversial advocate of 
the imperialism of economics, an example being his maximising model 
of marriage (1975). Akerlof (1980) introduces sociological determinants 
(i.e., social norms and reputation) of behaviour in a maximising frame- 
work. In cooperation with Dickens, Akerlof incorporates the psycho- 
logical theory of cognitive dissonance (Festinger 1957) into a choice 
theoretic model (Akerlof and Dickens 1982). However, probably the 
most appealing example is the debate on altruism in economics. Several 
theorists have introduced altruism into the utility functions of individ- 
ual maximisers (for instance, Collard 1978; Margolis 1982; Akerlof 
1984, and Hirshleifer 1985). 

Second, empirical research has produced a critique of choice theory 
by asserting that maximising behaviour is in conflict with the observa- 
tions of actual decision making (see, for example, Schoemaker 1982). 
However, choice theorists have been able to elaborate maximising 
frameworks such that many of the empirical violations are assimilated. 
In this context, the ‘generalised expected utility analysis’ (Machina 
1982) and ‘regret theory’ are examples worth mentioning (e.g., Sugden 
1986). 

The flexibility of the maximising postulate gave birth to the thesis 
that choice theory is, in fact, a powerless tautology. However, this 
thesis is underlain by an error of reasoning. Applied ex-post choice 
theory represents a tautology, because human behaviour can always be 
explained in retrospect with the help of formulating the appropriate 
goals and restrictions. In fact, the same accusation can be directed to 
behaviourism. However, applied ex-ante choice theory (and be- 
haviourism) no longer reflect(s) a tautological argument, because then 
goals, utility functions and constraints have, in advance, to be adapted 
to concrete modeling (compare with Boland 1981 and Schoemaker 
1982). 

6. The ‘as if’ and natural selection arguments 

The ‘as if’ and natural selection arguments occupy a special place in 
the controversy of the maximising postulate. Both arguments reflect a 
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last line of defence of choice theorists. In particular, the criticism that 
maximising requires an unrealistic assumption of human computational 
abilities can be enfeebled by, on the one hand, arguing that individuals 
beave ‘as if’ they are guided by maximising principles and, on the other 
hand, putting forward a natural selection argument (Alchian 1950, 
Friedman 1953 and Machlup 1967). The natural selection argument is 
employed in the context of firms’ behaviour in particular. It says that 

‘unless the behavior of businessmen in some way or other approximated behavior consistent 
with the maximization of returns, it seems unlikely that they would remain in business for 
long. Let the apparent immediate determinant of business behavior be anything at all - 
habitual reaction, random change, or whatnot. Whenever this determinant happens to lead to 
behavior consistent with the rational and informed maximization of returns, the business will 
prosper and acquire resources with which to expand; whenever it does not, the business will 
tend to lose resources and can be kept in existence only by the addition of resources from 
outside. The process of ‘natural selection’ thus helps to validate the (maximization of returns) 

hypothesis - or rather, given natural selection, acceptance of the hypothesis can be based 
largely on the judgement that it summarizes appropriately the condition for survival.’ (Fried- 
man 1953: 35) 

The ‘as if’ and natural selection arguments together lead to saying 
that individuals who behave more ‘as if’ they apply a maximization rule 
have more chance to survive the economic struggle and, hence, dominate 
in reality. 

The ‘as if’ and natural selection arguments win cogency by the 
results of the analyses of Nelson and Winter. In a number of articles 
and books Nelson and Winter (e.g., 1982) severely criticise neoclassical 
theory as being based on complete knowledge, perfect foresight and 
equilibrium. Therefore, they suggest an alternative framework which 
captures behaviourist decision rules on the one hand and evolutionary 
theory on the other. In an evolutionary environment natural selection 
mechanisms operate in an economy consisting of satisficing firms. 
Firms are engaged in routinised behaviour, unless trouble emerges. In 
the case of trouble, problem solving search activity shows up. These 
behaviour patterns are adapted to concrete modeling with the help of 
ad-hoc aspiration levels and stochastics. 

Nelson and Winter’s behaviourist model of firms’ decision making in 
the context of an innovative struggle leads to natural selection: 

‘Firm growth is linked to profitability.. The fact that growth is linked to profitability brings 
‘economic selection’ into play as an influence on average productivity and on average policies 
toward innovation and imitation.’ (Winter 1984: 288) 
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In combination with the introduction of firms’ exit and entry move- 
ments, and in light of the ‘as if’ and natural selection arguments, 
Nelson and Winter, in fact, support the hypothesis that firms which 
behave more ‘as if’ they are guided by maximising decision rules have 
more chance to survive the economic struggle, and dominate in reality. 
Firms with high aspiration levels appear to be superior searchers for 
profitable alternative courses of actions (in particular innovations), and 
are, therefore, relative flexible adaptors to the changing environment. 
Rigid firms with low aspiration levels, in contrast, adapt slowly to new 
circumstances and are, eventually, expelled from the market by better- 
equipped firms. 

Of course, it may be argued that Nelson and Winter’s models bring 
up to the surface the a priori postulated ‘as if’ and natural selection 
arguments by showing a competitive process. However, Nelson and 
Winter’s behaviourist model of a competitive struggle among heteroge- 
neous decision makers may be represented in choice theoretic terms as 
well. In the latter case, those agents equipped with superior knowledge 
or capabilities or less uncertainty survive the competitive struggle (for 
such an analysis see, for instance, Van Witteloostuijn and Maks 1988). 
The assumption of non-maximising decision procedures is by no means 
a necessary condition for reaching a natural selection process. Instead, 
this position is reserved for the adoption of heterogeneity of whatever 
kind. The importance of heterogeneity is stressed by choice theorists 
like Arrow (1978: 164) and Radner (1974). The latter argues that 

‘[w]e can extend the theory of the Arrow-Debreu economy to allow for differences in 

information among the [maximising] economic agents.’ (Radner 1974: 49) 

Moreover, by allowing a shift of individuals’ knowledge and infor- 
mation over time - and hence by introducing learning processes (see, 
for example, Van Witteloostuijn 1987~) - transitions over time of the 
individuals’ decision behaviour can be incorporated in a choice theo- 
retic framework. 

Recent work on near rational behaviour (e.g., Akerlof and Yellen 
1985a, b) may throw doubt about the argument that natural selection 
results in a dominance of those agents who behave ‘as if’ they employ 
maximising decision rules. Near rational behaviour means 

‘that agents have relatively wide latitude for deviating from full optimization without incurring 
significant losses.’ (Akerlof and Yellen 1987: 138) 
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Hence, then near rationally behaving agents are able to survive the 
natural selection process. However, in that case near rational behaviour 
reflects, in fact, a maximising strategy! As McCallum puts it: 

‘The point is that if the model used in the implicit definition of ‘rational behavior’ neglects 

some small computational or adjustment costs, then the agents’ choices hypothesized by 

Akerlof and Yellen may in fact be entirely rational.’ (McCallum 1987: 128) 

In the context of the controversy of behaviourism and choice theory 
it may, in addition, be argued that behaviourism is in need of an ‘as if 
argument as well. Individual decision makers may, for example, rarely 
specify the values of their aspiration levels explicitly. Moreover, as in 
the case of maximising, satisficing requires advanced calculations in 
order to determine the expected yields of alternative courses of action. 

7. Asking the right question 

In the preceding sections it is argued that the behaviourist critique of 
the maximising postulate overshoots the mark. Contrary to the be- 
haviourist suggestions, well-designed choice theoretic models enable the 
introduction of goal setting procedures, time variability of ends, group 
decision making, uncertainty, routines and computational disabilities. 
In fact, one may wonder whether behaviourism and choice theory do 
not reflect two languages saying similar things; both permitting the 
incorporation of the same phenomena and both leading to the same 
results. However, it still may be argued that behaviourism deviates 
from choice theory because the diverging decision rules - satisficing 
and maximising - lead to diverging compositions of the choice set of 
alternative courses of action. Given expectations and goals, maximising 
decision making implies evaluating a choice set to locate the best 
alternative. Given expectations and aspiration levels, satisficing deci- 
sion making leads to the adoption of the first satisfactory alternative 
evoked, an important one being to continue routinised behaviour. 
However, given similar goals and expectations, lo maximising and 
satisficing may lead to comparable results. In this respect, three re- 
marks are in order. 

” The adaptive (Cagan 1956) and rational (Muth 1961) expectations enjoy popularity in the 
context of choice theoretic modeling. 
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First, at the level of the individual decision maker chance and the 
height of the aspiration levels influence the comparability of the results 
of maximising and satisficing decision making. Irrespective of the 
height of the aspiration levels search for the first satisfactory alternative 
may by chance result in finding the maximising alternative. Moreover, 
if the height of the aspiration levels is such that it exceeds or equals the 
- given information and expectations - maximal attainable results, 
then searching for the first satisfactory alternative leads to locating the 
best course of action (perhaps attended with a downward adjustment of 
the aspiration levels). 

Second, the results of maximising and satisficing decision making 
may converge after well-designed adaptions of the models concerned 
(see the preceding sections). In this case, it is a question of adopting the 
appropriate goals, restrictions, aspiration levels, information, etc. This 
argument has already been put into words by Baumol and Quandt 
(1964), who argue that in view of high costly computational resources 
satisficing and maximising results may be identical. Another example is 
presented by Day (1964). Day shows that under particular conditions 
choice theoretic and behaviourist decision rules lead to similar results. 
It may even be that in particular situations the restrictions dominate, so 
that neither satisficing nor maximising plays a role in the decision 
making process (Langlois 1986). 

Third, at the level of a group of individuals Alchian’s, Friedman’s 
and Machlup’s ‘as if and natural selection arguments point to the fact 
that individuals who decide more ‘as if’ they are maximising - or ‘as if 
they possess higher aspiration levels - have more chance to survive the 
economic struggle and, therefore, dominate in reality. In this respect, 
the results of the analyses of Nelson and Winter are illustrative. 

In light of the natural selection argument a critique of the be- 
haviourist approach springs in mind. Why should decision makers only 
adjust behaviour when trouble emerges and when it is perhaps too late? 
Why should decision makers stop searching for action alternatives as 
soon as a satisfactory alternative is found? The dominance of this kind 
of ‘crisis management’ requires a sound rationale, which is difficult to 
provide in the context of a competitive struggle (see, for example, 
Weick 1979: 246-247; Koutsoyiannis 1979: 401). Moreover, the be- 
haviourist satisficing principle introduces two additional adhoceries 
which ask for an explanation: the height of the aspiration levels and the 
sequence in which alternative courses of action are evaluated. 
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It seems to be justified to conclude that the assumed contradiction 
between the maximising postulate and the satisficing principle rests on 
shaky grounds. It is a wrong question to ask whether human beings 
maximise or satisfice . Behaviourism and choice theory are two ways to 
model and analyse similar phenomena. Lea et al. argue on the basis of 
an extensive survey of economic psychology that 

‘[flor every kind of behaviour we have considered, we have been able to find a description in 
terms of rationality, even in the face of apparently gross irrationality. For example, observed 

gambling, giving and saving behavior all involve substantial deviations from a rationality 

account, at least a superficial one, yet for each of them an ‘economic’ theory exists that 

identifies sources of utility which the observed behavior would maximize’. (Lea et al. 1987: 

480) 

The right question to ask is what (individual or group) decision 
makers maxim&e or satisfice (see Rachlin 1980; Lea et al. 1987). The 
quest for and investigation of the ends that drive economic behaviour 
offers rich opportunities to economic psychology. 
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