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Chapter One 

INTRODUCTION 

Whoever believes there are irrevocably true equations 
describing the universe is better equipped intellectu- 
ally to watch T.V. espionage series than to engage in 
serious scientific endeavors. 

--Richard Bellmant 

Science does not rest upon solid bedrock. The bold 
structure of its theories rises, as it were, above a 
swamp. It is like a building erected on piles. The 
Piles are driven down from above into the swamp, but 
not down to any natural or given base; and if we stop 
driving the piles deeper, it is not because we have 
reached firm ground. We simply stop when we are satis- 
fied that the piles are firm enough to carry the struc- 
ture, at least for the time being. 

--Sir Karl Popper 

The Role of Information in Choice 

Information is the medium of decision making. When 

a decision-maker considers alternatives, which he must if a 

decision is to be made, it is not the alternative actions 

themselves that he will evaluate and choose from. It is 

  

lsome Vistas of Modern Mathematics, University of 
  

Kentucky Press, 1968, p. 59. 

2The Logic of Scientific Discovery, Harper Torch- 
  

books, Harper and Row, New York, 1959 (1968), p. lll.



rather his information about those alternatives that is con- 

Sidered and chosen from. Decisions are made from informa- 

3 of alternatives rather than the alternatives tional images 

themselves. The physical counterpart of the information 

image cannot exist in the mind; an ordinary brick would take 

up all the space available. 

When an economist assumes perfect information or a 

homogeneous distribution of information, he usually assumes 

that each decision maker's information images correspond 

exactly to the actual characteristics of the items or situa- 

tions that the information is supposed to represent. In 

such circumstances, each individual decision maker, whether 

acting independently or as a member of a coalition, will 

make the best choice possible from his alternatives, given 

his goals and the real constraints upon his actions. 

Operating within this context, an economist who knows some- 

thing about the goals and real constraints faced by a 

decision-maker can predict this decision-maker's behavior. 

He can predict it perfectly if he has complete information 

  

3The term "information image," is used here somewhat 
differently from the way Kenneth Boulding used the idea of 
an information image in The Image, (Ann Arbor: University of 
Michigan Press, 1959). Boulding uses information image as 
a synonym for world view. The term information image as 
used in this dissertation refers to a "piece" of one's world 
view, an individual's conceptualization of some feature of 
his experience: a “tree," a "rock," a "good time," an "op- 
portunity," a "price," the "possible," etcetera ...



about the individual's goals and constraints, provided that 

the universe in the area of interest is completely deter- 

ministic. Predictively, individuals facing budget con- 

straints will each purchase one of the clearly defined best 

bundles within their means. A profit~maximizing decision- 

maker facing differentiable total cost and total revenue 

opportunities will choose an action (output target) that 

equates his marginal costs and marginal revenues. 

It is choices made in these kinds of circumstances 

with which the economics literature has been primarily con- 

cerned. This has also been the case in the recent "econom- 

ics of information" literature which includes a role for 

neither information nor incomplete information of other than 

a narrow kind. The departure from perfectly informed models 

has primarily been to consider areas that are not completely 

deterministic. Individuals in such a world are viewed as 

being perfectly informed about the range of possible states 

the world can take and their likelihood of occurrence, but 

not the actual events that will occur. Clearly individuals 

possess less information than they would were they to know 

precisely which events are going to happen at every point 

in time. However, given that the occurrence of the precise 

events is in most of these "information" considering models 

the result of a random process, the individual possess all 

of the information that it is possible to possess in this



kind of "universe" or economy. In this sense, therefore, 

such models are full-information models of choice in a 

non-deterministic setting.4 

This dissertation will attempt to model choice in 

imperfectly informed circumstances. A decision maker is con- 

Sidered imperfectly informed if his information images of 

the "real" do not correspond perfectly with the real world. 

He may lack images of real possible outcomes or have less 

than precise images of the items his images represent, or, 

more commonly, some combination of these two information 

imperfections. Choice in these circumstances will be differ- 

ent from choices made in perfectly informed circumstances. 

In making a decision, one can consider only the information 

images that one has available to him at the point of deci- 

Sion. Since one's images will be less than perfect, deci- 

Sions made will often appear to be less than perfect when 

contrasted with the decision one would have made in the 

abstraction of perfectly informed circumstances. An action 

or a plan of actions which is developed from imperfectly 

informed circumstances will be the plan or action that is 

believed to be best among the ones that one is aware of, 

  

4examples of economic models of this genus include: 
G. Debreu, Theory of Value (New Haven: Yale University 
Press, 1959):98-102; G. Stigler, "The Economics of Infor- 
mation,” Journal of Political Economy 69(June 1961) :213-226; 
and J. Hirshleifer and J. G. Riley, "The New Economics of 
Information," mimecgraphed (Los Angeles: University of 
California, 1976). 

  

 



rather than the “best possible" one, as a decision made in 

perfectly informed circumstances would be. 

This "failing" of choice from imperfectly informed 

circumstances is in no way inconsistent with the standard 

optimizing paradigm. It is rather a consequence of the 

paradigm when the cost of being perfectly informed is in- 

cluded as a consideration of the choice process. In fact, 

given the costliness of being perfectly informed, the assump- 

tion that individuals are perfectly informed becomes the 

aspect that is incompatible with the usual optimizing para- 

digm. 

For this reason, the attempts of economists concerned 

with adaptive expectations models to maintain that imperfect 

information and information processing constraints destroys 

the usefulness of the rationality assumption seem misguided. >? 

The weakness perceived by these economists is not a weakness 

in the optimization paradigm itself, but rather a weakness 

in the usual specification of the constrained optimization 

problem facing a decision-maker. The choices made by indi- 

viduals in imperfectly informed circumstances are "sub 

optimal" results of "bounded rationality" in the sense that 

  

Several papers in this vein appear in Adaptive 
Economic Models, edited by H. Day and T. Groves (New York: 
Academic Press, 1975). An especially insightful piece by 
S. Winters appears in this volume on pages 119-136. 

 



one's consideration of alternatives is “bounded" by one's 

informational images of those alternatives, and the choice 

ultimately made is not the same choice that one would have 

made under perfectly informed circumstances. An optimizing 

choice is not the selection of a global maximum. It is rather, 

the best course of action that is feasible given one's cir- 

cumstances, a constrained maximization. A decision made from 

imperfectly informed circumstances is exactly this. 

Rational Ignorance 

In order to add to one's stock of information images, 

one takes partially refined information and processes it. 

Partially refined information consists of information images 

that have “implications” which have not been completely 

examined or conceived. The process of further refining par- 

tially refined information images requires in most circum- 

stances the use of resources controlled by the individual 

decision maker. For this reason, information processing 

has an economic opportunity cost to an individual who con- 

trols only finite resources. Predictively an individual 

facing positive information processing costs will tend to 

economize on information processing. An individual will 

tend not to devote all of his resources to information pro- 

cessing; he thus will quite rationally possess less than 

the most highly refined information images possible.



Processing partially refined information images is 

not the only cost of enlarging one's collection of informa- 

tion images. Sources of partially refined information 

images may be costly as well. Sensory information often 

serves as partially refined information images, subject to 

further refining. The reader by glancing at this point in 

Space receives sensual information about white and black 

spots which are processed into words and referent concepts. 

Sources of sensory information, referred to here as data, 

have only one use: to be transformed into information. 

The value of data to an individual therefore is the value of 

the refined information acquired by processing the data less 

the opportunity cost of processing the data. "Good" data 

can often reduce the cost of information processing con- 

Siderably and so, other things being equal, an individual 

will prefer good or highly refined data to relatively unre- 

fined data. Whenever collecting data has a positive oppor- 

tunity cost, individuals will economize on data as they 

would on other economic goods. When data acquisition is a 

costly endeavor, predictively, individuals will choose to 

have less than the best data within their means. 

Given the above description of acquiring new infor- 

mation, there are two sources of “rational ignorance": 

(1) the costly nature of information processing causes 

individuals to process their stocks of partially refined



information less than to the extent possible; © (2) the col- 

lection of data as a source of partially refined information 

images may have a sufficient opportunity cost to cause in- 

dividuals to collect less than the "best" data within their 

means. An individual may be rationally ignorant because he 

chooses to make decisions without a complete analysis of his 

collection of information images and because his collection 

of partially refined information images is less than complete. 

Individuals make decisions from a position of less than per- 

fect information because, quite simply, the opportunity cost 

of being perfectly informed is too high. 

Economists who have begun to examine the importance 

of information costs in economic decision making have focused 

their attention entirely upon the cost of data acquisition. 

The models of choice developed by Stigler, Alchian, Warskett’ 

and other “optimal search" or "optimal stopping" theorists 

  

6This is not meant to imply that one could concep- 
tually "completely process" information if one were to devote 
all of one's resources to information processing. Casual 
observation suggests that the resource constraints of indi- 
viduals are such that complete information processing is 
impossible. With a different set of constraints, complete 
information processing may or may not be possible depending 
upon the complexity of the universe, a matter that lies be- 
yond the scope of this dissertation. 

7G, Stigler, "The Economics of Information"; A. 

Alchian, “Information Costs, Pricing, and Resource Unemploy- 
ment," Microeconomic Foundations of Employment and Inflation 
Theory, E. Phelps et al. (New York: W. W. Norton and Co., 
1970) :27-52; G. Warskett, "Market Equilibrium Under Imperfect 
Information," mimeographed (Kingston, Ontario: Queens Uni- 
versity at Kingston, 1976).



are models concerned with optimal data acquisition. Others, 

spurred by the work of Michael Spence, 8 have examined the 

choice problem of individuals who supply data (signals) to 

others at a very low cost in an interdependent setting, with 

a view toward enhancing their opportunity set (receiving 

higher wages). The associated cost of processing the ac- 

quired data has been entirely overlooked by these theorists. 

These theorists have also failed to note the various levels 

of refinement that data can have. In their models the data 

sought by individuals are of uniform quality, for example, 

Single prices or single ability levels. 

It is not surprising that theorists who neglect in- 

formation processing costs also neglect differences in the 

quality of data. The importance of various levels of refined 

data is apparent only when one realizes that data are valu- 

able only because they can be further refined. The data 

collected by individuals in economic models of data acquisi- 

tion require little processing to be useful, and it may have 

seemed to these theorists that information processing costs 

could be overlooked, On the other hand, the low information 

processing costs of the particular kinds of data considered 

may have caused the theorist to overlook the cost of 

  

Bu. Spence, Market Signaling: Information Transfer 

in Hiring and Related Processes (Cambridge, Mass,: Cambridge 

Press, 1974). 
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information processing. Neither of these actions on the part 

of the economic theorist can be explained without explicit 

consideration of information processing costs. This fact, 

itself, may give an inkling of the importance of information 

processing costs. 

Purpose and Method 

The purpose of this dissertation is to model choice 

in circumstances in which both information processing and 

data acquisition areactivities that have a positive oppor- 

tunity cost, and to discuss some of the implications of the 

model of choice developed. In order to develop an ade- 

quately general model of choice in these circumstances, 

special attention must be given to the usefulness of infor- 

mation, the nature of information processing, and the role 

of time in a model of choice which attempts to capture the 

role of information. 

The model developed does not emphasize mathematical 

rigor as orthodox models tend to, but rather conceptual pre- 

cision. The model as formulated can be represented mathe- 

matically and the mathematical consequences examined. How- 

ever, it is the conceptual difficulties of dealing with 

imperfect information which is the focus of this disserta- 

tion, an area overlooked by the majority of economists in- 

terested in the "economics of information." The lack of



ll 

conceptual clarity is a great weakness to many mathematically 

"rigorous" models which greatly reduces their usefulness. 

Economists have approached the problem of imperfect 

information with the tools developed for use in perfectly 

informed circumstances. For the most part these tools re- 

quire the assumption of perfect or homogeneously distributed 

information for their logical validity. A case in point is 

the usual representation of an individual's opportunity set. 

An opportunity set is usually represented as the set of all 

trades that are objectively possible given known prices. 

Each good has a single price or exchange ratio. However, 

when information itself is costly and individuals quite ra- 

tionally acquire less than the usually assumed omniscience, 

goods will not have a single price nor will an individual's 

range of possible exchanges be describable as all objectively 

possible exchanges. Single prices are the natural result of 

individual purchases when traders have complete price infor- 

mation. In such a setting, individuals will only purchase 

goods at the lowest price, eliminating any price differences. 

However, when individuals lack information about selling 

prices, different prices may and do occur even at the same 

location and at the same point in time. With the existence 

of multiple prices, the clear specification of an opportunity 

set vanishes. Beyond this technical point, individuals in 

general will not know all of the goods which can be



12 

exchanged. For mathematical purposes, goods which a person 

does not consider can be regarded as goods in the lowest 

indifference class, although the idea of tastes or prefer- 

ences is conceptually muddied by this "solution." In this 

formal sense, one can have changing tastes as the existence 

of previously unrecognized goods "comes into being," even 

if, in another sense, the individual considers his tastes 

entirely unchanged. This conceptual confusion between 

tastes and opportunities seems to suggest that an individual 

does not know his own tastes, or that the mathematical repre- 

sentation of tastes is simply a construct which is valid only 

at an instant in time. The latter view greatly limits 

ability of such models to predict behavior through time; 

while the former view seems to create only additional con- 

fusion about the nature of choice. In either interpreta- 

tion the need for additional conceptual clarity is evident. 

The specification of decision making used in this 

dissertation is as follows: individuals have abstract goals 

which they seek to realize, but they must learn or acquire 

information about the means which can be used to further 

these goals. The means to further one's goals are dis- 

covered and/or created through time as a result of allocat- 

ing resources to data collection and information processing. 

An individual chooses the course of action that appears to 

be best among the ones that he is aware of at the time the
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decision is made, and modifies his decisions as additional 

information becomes available. An individual's choice is 

from his set of information images of alternatives, and 

specified within the chosen course of action are his efforts 

to acquire new information. 

This model differs little from orthodox models of 

choice. The modifications are minor, being the existence 

of an informationally constrained opportunity set, and ex- 

plicit consideration of informational choices. However, the 

consequences contrast sharply with those of orthodox models: 

by focusing upon informational processes and the role of in- 

formation in choice, the ongoing processes of decision 

making and trade can be explained. Because a role for in- 

formation is included as a catalyst to plan revision, the 

existence of equilibrium in the usual sense is ruled out so 

long as information "matters." Because choice itself is an 

act of information processing, individuals will choose to 

economize upon choice. By explaining the existence of im- 

perfect information, the conventional optimality criterion 

becomes difficult to apply, and when applied, misleading. 

These inferences are developed at length in the body of the 

dissertation. 

The discourse of this dissertation may properly be 

regarded as less an attempt to develop a model, than an at- 

tempt to develop an analytical framework and vocabulary to
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approach the task of modeling choice in circumstances charac- 

terized by costly information processing and data collection. 

The framework is developed and some of the important conse- 

quences are elaborated, To articulate all of the conse- 

quences of the framework advanced is beyond the scope of 

this dissertation, and may be impossible in principle. It 

would certainly be inconsistent with the thesis of the frame- 

work; complete information is so costly to acquire that it 

will neither be provided nor sought. Thus it will not be 

provided here. 

The framework of choice developed in this work is a 

framework of individual choice, an exercise in what Von 

9 The subject matter of Praxe- Mises would call Praxeology. 

ology borders on the shadowy corners of the fields of eco- 

nomics, psychology, and philosophy. The perspective of the 

analysis finds a more natural resting place in economics than 

the other fields, although psychological and philosophical 

issues are addressed in the course of the discussion. The 

framework developed is compatible with any view of human 

action which sees man as motivated (purposeful) and able to 

learn from experience. The framework is compatible with any 

view of knowledge which allows the existence of inductively 

  

9nudwig von Mises, Human Action, 3d rev. ed. (Chicago: 
Henry Regency Co., 1963).
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derived concepts. The focus upon choices rather than mental 

states or epistomology suggests that the analysis is more 

closely aligned with the goals of economics than those of 

psychology or philosophy. 

The overall goal of this dissertation can be ex- 

pressed in the words of Popper cited at the beginning of the 

chapter. The goal is to drive "the pillars of ‘economic 

knowledge' deeper into the mud," to provide a stronger foun- 

dation for the superstructure of economic theory, and a more 

general microeconomic foundation for economic theory. 

The Organization of the Dissertation 

The remainder of the dissertation is divided into 

four chapters. Chapter Two focuses upon the usefulness of 

information. In this chapter it is argued that information 

can be used in several important ways generally ignored by 

economists. It can be used in production, for consumption, 

as a means of payment, and as a store of wealth. All of 

these uses depend to some extent upon the most important use 

of information as a catalyst for the formation of new plans. 

In Chapter Three, the methods of information acquisition are 

discussed. It is argued that information processing plays 

the most important role in information acquisition. Infor- 

mation processing is broken into three modes: autonomous, 

determinate, and indeterminate, each of which is discussed
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in detail. In Chapter Four, the static implications of 

costly information processing and data collection are de- 

veloped. The model developed in this chapter is analogous 

to the "single decision" models which dominate economic 

analysis. The general static properties of the model are 

developed and examined for optimality. A new concept of 

optimality is introduced which seems more appropriate for 

circumstances of imperfect information than the conventional 

optimality concepts. In Chapter Five decision making 

through time is examined in a setting which allows for and 

predicts plan revision. It is argued that economizing man 

will adopt flexible plans rather than rigid plans in such 

circumstances and that plan modifications through time will 

be discontinuous "leaps" rather than a series of infinitesi- 

mally small steps. Further it is suggested that the inclu- 

Sion of information changes which affect one's plan of action 

in effect rules out the existence of equilibrium and the 

usual "benchmark" use of Paretian Criteria. In Chapter Six, 

the dissertation is summarized and further applications are 

suggested.



Chapter Two 

INFORMATION, DATA, AND THEIR USES 

Introduction 

The purpose of this chapter is (1) to define and 

develop the distinction between information and data used 

through this dissertation, and (2) to discuss their use- 

fulness. Information and data are often used as verbal 

equivalents which seems to have contributed to needless 

conceptual haziness about the properties of information. 

By articulating the distinction between information and 

data, it is hoped that some of the confusion can be elim- 

inated about the value and costliness of both data and 

information. The costliness of acquiring data and/or in- 

formation will be discussed in the next chapter. In this 

chapter, the value or usefulness of information and data 

will be articulated after first discussing their differ- 

ences. 

The use of the term "information" in this disserta- 

tion should not be confused with the specialized notion of 

1 information developed by C. E. Shannon~ and widely used 

  

lc. E. Shannon and W. Weaver, The Mathematical Theory 
of Communication (Urbana, Illinois: University of Illinois 
Press, 1949). 

  

  

17



18 

(with minor variations) by other information theorists. 

Shannon's information construct was created in order to de- 

velop a theory of communication channels which completely 

separates the concept “information” from the concepts of 

w2 As such, it is more "meaning" and "interpretation. 

closely related to the concept of data developed here than 

to the term information as used throughout the dissertation. 

The analysis here, in contrast with the work of those using 

Shannon's information construct, emphasizes meaning: for 

it is "meaning" which influences behavior, and the deter- 

mination of "“meaning(s)" that makes the collection of infor- 

mation in Shannon's sense worthwhile. 

Information and Data 

Information is defined here to be the collection of 

remembered impressions, ideas, and "facts" that exist in an 

individual's mind.? Information exists only in the mind of 

  

2mhis position is developed clearly by D. M. Mackay 
in his book, Information, Mechanism, and Meaning (Cambridge: 
M.I.T. Press, 1969). 

3This analysis does not focus upon memory capacity 
constraints and the resultant costs of remembering infor- 
mation in order to simplify the exposition. The importance 
of the memory constraint is that it makes information pro- 
cessing even more important. In principle, the memory con- 
straint is similar to the constraint faced by an individual 
who attempts to store physical items in a warehouse of 
limited size. One stores images which are constantly used 
in places of convenient accessibility, as when storing physi- 
cal items, one stores those items frequently used in places 
of easy, low cost, access. One "throws out" information
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a decision maker. It is the medium of thought and action. 

Data, in contrast, are external potential sources of infor- 

mation. Data forms the interface between an objective world, 

the subjective nature of an individual's experience in it 

and his world view developed as a result of his experience 

(and the objective nature of the individual as a being). 

Impressions about the world are formed by converting data 

to information. The reader, by reading, converts the data 

stored on this page into information, mental images. 

Both information and data exist in various states of 

refinement and usability. A bit of data or some piece of 

information tends to be more refined the more it has been 

processed and the more sophisticated the processing used. 

The more sophisticated concept conveyed by some piece of 

writing, the more refined is the data embodied within the 

pages read and the more refined the information image formed. 

  

images which seem unlikely to be useful in much the same way 
(conceptually) that one cleans debris from one's warehouse. 

The existence of a memory constraint enhances the 
importance of information processing in two ways: (1) 
costly recollection and limited storage makes new informa- 
tion, information which has been recently processed, rela- 
tively more important than old information (since old in- 
formation may have been discarded or stored in a relatively 
inaccessible location); (2) one may choose to store items 
which can be "unfolded" into more information at a relatively 
low cost to economize on storage space, which explains part 
of the importance of theory as a memory and extrapolative 
device-~-such theories being important examples of highly 
refined information.
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A highly refined bit of data or information may be extremely 

useful or it may be nearly worthless. Although individuals 

will tend to devote processing resources to creating data 

and/or information only if they expect the result to be use- 

ful and valued over the cost of the processing, the result 

may not accord with their expectations, as is often the 

case. In addition, highly refined information may be useful 

to some individuals and not to others because of their 

tastes or opportunities. 

Data may be refined by computers or other electronic 

or mechanical means, but information can be created only in 

the mind of the decision maker by what is referred to in 

this dissertation as information processing. One can, in 

effect, use data to refine information or information to 

refine data. A writer draws on his stock of information to 

create a story or an article, which is refined data as it 

is stored on paper or microfilm. In this way highly refined 

data is created by drawing on an individual's stock of infor- 

Mation as an input. One who reads the story or article 

draws upon the printed version of the story or article as a 

means to creating information. The speckled white rectangle 

of cellulose is transformed into information by information 

processing. (In fact, the categorization of a printed page 

as a speckled white piece of cellulose already embodies re- 

fined information, that is, interpretation of the raw 

information provided by one's senses.)
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Information, being mental images, can only be stored 

in one's mind, although one can use information as a source 

of data (for example, notes) which reduce greatly the cost 

of reconstructing some bit of information. Data, on the 

other hand, being external, can only be stored externally. 

A library contains data but no information. Magnetic tape 

can store data but not information. Data becomes informa- 

tion only as an individual acquires it (or is exposed to 

it) and converts it into information. 

Information and data are similar in that they each 

may embody "knowledge," but they differ fundamentally in 

the directness that they are possessed and, more importantly, 

in their relationship to the process of choice. Information 

is directly possessed and can directly influence an individ- 

ual's decision-making process. In contrast, data are, ina 

sense, indirectly possessed and can only indirectly affect 

an individual's decision-making process. Data can be pos- 

sessed as a result of greater physical power or as a result 

of institutionally defined rules and rights of possession, 

a less direct form of possession than that of information 

which depends only upon the integrity of an individual's 

mind. Data can-be a public good, information can not,4 for 
  

4an example of the conceptual haziness which often 
results from failing to distinguish between information and 
data is found in John Marshall's otherwise good piece "Pri- 
vate Incentives and Public Information," American Economic 
Review 64 (1974) :373-390. Information can not be "public," 
only data can be public. Marshall's distinction between 
"news" and "information while useful, misses this point com- 
pletely. 
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information exists only in the minds of decision makers. 

Information is the medium of decision making. The range of 

alternatives considered, the constraints that bound the 

"possible," and the anticipated value of alternative courses 

of action are all informational items considered (and to 

some extent created) in the process of choice. Information 

is thus central to the decision-making process, it provides 

the subject matter of choice. Data, on the other hand, has 

no greater direct influence on the decision-making process 

than any other good or service. Data affects choice only 

indirectly as they may be transformed into information. 

This indirect effect is an important one, for much of the 

information that one posseses is the result of having pro- 

cessed data in the past. 

The Uses of Data and Information 

The usefulness of data and information differ sub- 

stantially. Data, themselves, are useless and valueless. 

They are useful only insofar as an individual can derive 

useful information from them. Information, on the other 

hand, can be intrinsically useful, as an insight may be 

pleasing in and of itself, apart from any subsequent "use- 

fulness." Because information exists only in the mind of 

an individual, it can not be bought and sold directly as 

data can be. However, information can serve as a source of
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marketable data and/or other marketable services which gives 

information indirect market importance in the conventional 

sense as a scarce resource, 

Because data have only a derived value, their use- 

fulness can only be indicated indirectly by discussing the 

usefulness of information which can be derived from them. 

Information and data are sought as are any other items be- 

cause they are expected to further one's abstract goals (which 

in this analysis are presumed to be unchanging elements of 

one's "soul" or genetic "make up"). One will devote re- 

sources to some endeavor only when one anticipates furthering 

one's goals in a way not exceeded by any other course of 

action. Consumption, in the sense used here, is the goal of 

human action--the desire for consumption experiences and the 

wish to avoid their opposites. It is abstract and intuitive 

and has to do with consuming real items only insofar as such 

actions yield consumption experiences, Because human ex- 

perience is entirely informational, consumption in the sense 

used here is entirely informational. Goods or actions which 

"cause" pleasure, "avoid" pain, or seem satisfying have these 

properties only as the raw information of the senses are 

processed and categorized as "desirable" in some sense. 

In this sense all actions are motivated by a "demand" 

for information. However, not all information generates 

consumption experiences, nor is all information sought
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directly for this end. Information can further an individ- 

ual's goals (enhance lifetime consumption) by: (1) providing 

direct consumption, (2) extending the range of consumption 

opportunities in the present, and (3) extending the range of 

possible consumption opportunities in the future. 

Information and Current Consumption. Information can 
  

be a consumption good. (Indeed, all consumption goods yield 

information which is consumptive.) Information can be pro- 

cessed and categorized as "desirable" of and by itself. 

Although the direct consumption use of information is of 

minor economic importance (except descriptively), it is a not 

uncommon use of information. Much of the information gleaned 

from a daily newspaper is valued in itself as “interesting" 

trivia. Achieving some sought-after insight often yields 

satisfaction as one of its consequences. The taste for highly 

refined information appears to vary widely across individ- 

uals quite apart from their abilities to acquire information. 

It is unsurprising to find that individuals who have both a 

taste for highly refined information and a greater than aver- 

age ability to create it tend to specialize in information 

related services, for example academicians.? 

  

>tInformation may generate fundamental consumption 
benefits. Some psychologists have suggested that the desire 
for information may be a fundamental source cf motivation 
apart from the desire for food, shelter, and sex. See for 
example J. McHunt, "Intrinsic Motivation: Information and 
Circumstance," Personality Theory and Information Processing, 
edited by H. M. Scroder and P. Suedfeld (New York: Ronald 
Press, 1971):85-130. 
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�"�i�n�p�u�t�s�.�"� �(�3�)� �I�n�f�o�r�m�a�t�i�o�n� �c�a�n� �b�e� �u�s�e�d� �t�o� �c�o�n�c�e�i�v�e� �a�n�d� �i�m�-� 

�p�l�e�m�e�n�t� �p�l�a�n�s� �o�f� �a�c�t�i�o�n�s� �w�h�i�c�h� �y�i�e�l�d� �p�r�e�f�e�r�r�e�d� �c�o�n�s�u�m�p�t�i�o�n� 

�s�t�r�e�a�m�s�.� �I�n� �t�h�e� �c�o�u�r�s�e� �o�f� �p�e�r�f�o�r�m�i�n�g� �t�h�e� �f�i�r�s�t� �t�w�o� �f�u�n�c�-� 

�t�i�o�n�s�,� �i�n�f�o�r�m�a�t�i�o�n� �s�e�r�v�e�s� �a�s� �a� �p�r�o�d�u�c�t�i�v�e� �i�n�p�u�t�,� �a�n� �i�n�v�e�s�t�-� 

�m�e�n�t� �g�o�o�d� �a�n�d� �a� �s�t�o�r�e� �o�f� �w�e�a�l�t�h�,� �T�h�e� �t�h�i�r�d� �f�u�n�c�t�i�o�n� �g�i�v�e�s� 

�r�i�s�e� �t�o� �t�h�e� �o�t�h�e�r� �u�s�e�s� �a�n�d� �f�o�r� �t�h�i�s� �r�e�a�s�o�n� �i�t� �m�a�y� �b�e� �c�o�n�-� 

�s�i�d�e�r�e�d� �t�o� �b�e� �t�h�e� �m�o�s�t� �i�m�p�o�r�t�a�n�t� �a�s�p�e�c�t� �o�f� �i�n�f�o�r�m�a�t�i�o�n�.� 

�W�i�t�h�o�u�t� �t�h�e� �a�b�i�l�i�t�y� �t�o� �u�s�e� �n�e�w� �i�n�f�o�r�m�a�t�i�o�n� �t�o� �i�m�p�r�o�v�e� �o�n�e�'�s� 

�p�l�a�n� �o�f� �a�c�t�i�o�n�,� �t�h�e� �v�a�l�u�e� �o�f� �i�n�f�o�r�m�a�t�i�o�n� �w�o�u�l�d� �b�e� �l�i�m�i�t�e�d� 

�t�o� �i�t�s� �p�u�r�e� �c�o�n�s�u�m�p�t�i�o�n� �u�s�e�.� 

�I�n�f�o�r�m�a�t�i�o�n� �c�a�n� �e�n�h�a�n�c�e� �o�n�e�'�s� �a�b�i�l�i�t�y� �t�o� �p�r�o�d�u�c�e� 

�v�a�l�u�a�b�l�e� �g�o�o�d�s� �a�n�d� �s�e�r�v�i�c�e�s�.� �I�n� �t�h�i�s� �m�a�n�n�e�r� �i�n�f�o�r�m�a�t�i�o�n� �c�a�n� 

�e�n�h�a�n�c�e� �o�n�e�'�s� �a�b�i�l�i�t�y� �t�o� �p�r�o�d�u�c�e� �c�o�n�s�u�m�p�t�i�o�n� �"�i�n�p�u�t�s�"� �t�h�e�m�-� 

�s�e�l�v�e�s� �a�s� �w�e�l�l� �a�s� �e�n�h�a�n�c�e� �o�n�e�'�s� �p�o�t�e�n�t�i�a�l� �p�u�r�c�h�a�s�i�n�g� �p�o�w�e�r�.� 

�I�t� �s�e�r�v�e�s� �b�o�t�h� �a�s� �a� �p�r�e�c�o�n�d�i�t�i�o�n� �f�o�r� �p�r�o�d�u�c�t�i�o�n� �a�n�d� �a�s� �a� �p�r�o�-� 

�d�u�c�t�i�v�e� �i�n�p�u�t� �i�n� �t�h�e� �c�o�u�r�s�e� �o�f� �r�e�n�d�e�r�i�n�g� �t�h�e�s�e� �s�e�r�v�i�c�e�s�.� 

�I�n� �t�h�e� �a�b�s�e�n�c�e� �o�f� �a�n� �i�n�f�o�r�m�a�t�i�o�n� �i�m�a�g�e� �o�f� �a� �p�r�o�d�u�c�-� 

�t�i�o�n� �p�r�o�c�e�s�s�,� �a� �p�r�o�d�u�c�t�i�o�n� �p�r�o�c�e�s�s� �c�a�n� �n�o�t� �b�e� �u�s�e�d�;



�2�8� 

�i�n�f�o�r�m�a�t�i�o�n� �i�s� �a� �p�r�e�c�o�n�d�i�t�i�o�n� �o�f� �p�r�o�d�u�c�t�i�o�n�,� �I�n�f�o�r�m�a�t�i�o�n� 

�i�m�a�g�e�s� �o�f� �a� �p�r�o�d�u�c�t�i�o�n� �p�r�o�c�e�s�s� �i�n�c�l�u�d�e� �t�h�e� �"�h�o�w� �t�o�"� �a�n�d� �t�h�e� 

�"�w�h�a�t� �f�o�r �� �o�f� �p�r�o�d�u�c�t�i�o�n�.� �A� �p�r�o�d�u�c�t�i�o�n� �p�r�o�c�e�s�s� �i�s� �l�i�t�t�l�e� 

�m�o�r�e� �t�h�a�n� �a� �l�i�s�t� �o�f� �i�n�p�u�t�s� �a�n�d� �o�u�t�p�u�t�s� �a�l�o�n�g� �w�i�t�h� �a� �d�e�s�c�r�i�p�-� 

�t�i�o�n� �o�f� �t�h�e� �m�e�t�h�o�d� �u�s�e�d� �t�o� �o�b�t�a�i�n� �o�u�t�p�u�t�s� �f�r�o�m� �i�n�p�u�t�s�.� �O�n�e� 

�c�a�n� �p�o�s�s�e�s�s� �a�l�l� �o�f� �t�h�e� �r�e�s�o�u�r�c�e�s� �o�f� �t�h�e� �w�o�r�l�d� �a�n�d� �y�e�t� �n�o�t� 

�h�a�v�e� �a� �s�i�n�g�l�e� �p�r�o�d�u�c�t�i�o�n� �o�p�p�o�r�t�u�n�i�t�y� �i�f� �o�n�e� �l�a�c�k�s� �i�n�f�o�r�m�a�-� 

�t�i�o�n� �a�b�o�u�t� �t�h�e� �p�o�s�s�i�b�l�e� �u�s�e�s� �o�f� �t�h�o�s�e� �r�e�s�o�u�r�c�e�s�.� �O�n�e� �c�a�n�n�o�t� 

�p�r�o�d�u�c�e� �a�n� �i�t�e�m� �w�i�t�h�o�u�t� �s�o�m�e� �v�i�e�w� �o�f� �t�h�e� �i�t�e�m� �t�o� �b�e� �p�r�o�d�u�c�e�d� 

�a�l�o�n�g� �w�i�t�h� �s�o�m�e� �i�m�a�g�e� �o�f� �m�e�a�n�s� �a�n�d� �m�e�t�h�o�d� �s�u�f�f�i�c�i�e�n�t� �t�o� �a�l�l�o�w� 

�p�r�o�d�u�c�t�i�o�n� �t�o� �t�a�k�e� �p�l�a�c�e�.� 

�G�i�v�e�n� �a� �s�i�n�g�l�e� �i�m�a�g�e� �o�f� �a� �w�a�y� �t�o� �p�r�o�d�u�c�e� �a� �g�o�o�d�,� �a�d�-� 

�d�i�t�i�o�n�a�l� �i�n�f�o�r�m�a�t�i�o�n� �a�b�o�u�t� �t�h�e� �p�r�o�d�u�c�t�i�o�n� �p�r�o�c�e�s�s� �c�a�n� �c�a�u�s�e� 

�i�n�c�r�e�a�s�e�d� �l�e�v�e�l�s� �o�f� �o�u�t�p�u�t�,� �a�n�d� �s�o� �f�u�n�c�t�i�o�n�s� �a�s� �a� �p�o�s�s�i�b�l�e� 

�f�a�c�t�o�r� �o�f� �p�r�o�d�u�c�t�i�o�n�.� �A�s� �a� �p�r�o�d�u�c�t�i�o�n� �p�r�o�c�e�s�s� �i�s� �r�e�f�i�n�e�d� 

�o�r� �i�m�p�r�o�v�e�d�,� �o�u�t�p�u�t� �i�n�c�r�e�a�s�e�s� �f�o�r� �a� �g�i�v�e�n� �l�e�v�e�l� �o�f� �i�n�p�u�t�s�.� 

�O�u�t�s�t�a�n�d�i�n�g� �e�x�a�m�p�l�e�s� �o�f� �i�m�p�r�o�v�e�d� �i�n�f�o�r�m�a�t�i�o�n� �a�b�o�u�t� �p�r�o�d�u�c�t�i�o�n� 

�p�r�o�c�e�s�s�e�s� �i�n�c�l�u�d�e� �i�n�n�o�v�a�t�i�o�n� �a�n�d� �t�e�c�h�n�o�l�o�g�i�c�a�l� �c�h�a�n�g�e�.� �©� 

�H�o�w�e�v�e�r�,� �p�r�o�d�u�c�t�i�v�e� �i�n�f�o�r�m�a�t�i�o�n� �c�h�a�n�g�e�s� �n�e�e�d� �n�o�t� �b�e� �a�s� 

�d�r�a�m�a�t�i�c� �a�s� �S�c�h�u�m�p�e�t�e�r�i�a�n� �i�n�n�o�v�a�t�i�o�n�,� �n�o�r� �d�o�e�s� �a� �p�r�o�d�u�c�t�i�v�e� 

�c�h�a�n�g�e� �i�n� �a�n� �i�n�f�o�r�m�a�t�i�o�n� �i�m�a�g�e� �h�a�v�e� �t�o� �a�f�f�e�c�t� �t�h�e� �p�r�o�d�u�c�t�i�o�n� 

�p�r�o�c�e�s�s� �a�s� �a� �w�h�o�l�e�.� �S�u�c�h� �c�h�a�n�g�e�s� �a�r�e� �f�a�r� �m�o�r�e� �c�o�m�m�o�n� �t�h�a�n� 

� � 

�6�T�h�e� �e�c�o�n�o�m�i�c� �i�m�p�o�r�t�a�n�c�e� �o�f� �i�n�n�o�v�a�t�i�o�n� �i�s� �p�e�r�h�a�p�s� �b�e� 
�m�o�s�t� �c�l�e�a�r�l�y� �s�t�a�t�e�d� �b�y� �J�.� �S�c�h�u�m�p�e�t�e�r� �i�n� �h�i�s� �C�a�p�i�t�a�l�i�s�m�,� �w�e� 
�S�o�c�i�a�l�i�s�m�,� �a�n�d� �D�e�m�o�c�r�a�c�y�,� �3�d� �e�d�.� �(�N�e�w� �Y�o�r�k�:� �H�a�r�p�e�r� �T�o�r�c�h�-� 
�b�o�o�k�s�,� �H�a�r�p�e�r� �a�n�d� �R�o�w�,� �1�9�6�2�)�:�8�1�-�1�0�7�.� 
� 



�2�9� 

�o�r�t�h�o�d�o�x� �v�i�e�w�s� �o�f� �i�n�n�o�v�a�t�i�o�n� �a�n�d� �t�e�c�h�n�o�l�o�g�i�c�a�l� �c�h�a�n�g�e� �w�o�u�l�d� 

�t�e�n�d� �t�o� �s�u�g�g�e�s�t�.� 

�A�s� �a�n� �i�n�d�i�v�i�d�u�a�l� �g�a�i�n�s� �e�x�p�e�r�i�e�n�c�e� �w�i�t�h� �a� �p�r�o�d�u�c�t�i�o�n� 

�p�r�o�c�e�s�s�,� �i�t� �i�s� �c�o�m�m�o�n� �f�o�r� �h�i�m� �t�o� �i�m�p�r�o�v�e� �h�i�s� �i�n�f�o�r�m�a�t�i�o�n� 

�i�m�a�g�e� �o�f� �t�h�a�t� �p�a�r�t� �o�f� �t�h�e� �p�r�o�d�u�c�t�i�o�n� �p�r�o�c�e�s�s� �t�o� �w�h�i�c�h� �h�i�s� 

�a�c�t�i�o�n�s� �c�o�n�t�r�i�b�u�t�e�.� �T�h�i�s� �i�m�p�r�o�v�e�d� �c�o�n�c�e�p�t�i�o�n� �o�f� �t�h�e� �"�l�o�c�a�l�"� 

�p�r�o�d�u�c�t�i�o�n� �p�r�o�c�e�s�s� �a�l�l�o�w�s� �h�i�m� �t�o� �p�r�o�d�u�c�e� �m�o�r�e� �w�i�t�h� �h�i�s� �r�e�-� 

�s�o�u�r�c�e�s� �(�t�i�m�e�,� �e�f�f�o�r�t� �a�n�d� �t�o�o�l�s�)� �a�n�d� �i�s� �p�r�e�c�i�s�e�l�y� �a� �p�r�o�d�u�c�-� 

�t�i�v�e� �i�n�c�r�e�a�s�e� �i�n� �i�n�f�o�r�m�a�t�i�o�n�.� �O�f� �c�o�u�r�s�e�,� �o�n�e� �n�e�e�d� �n�o�t� �b�e� 

�"�o�n� �t�h�e� �j�o�b�"� �i�n� �o�r�d�e�r� �t�o� �a�c�q�u�i�r�e� �p�r�o�d�u�c�t�i�v�e� �i�n�f�o�r�m�a�t�i�o�n�,� 

�a�l�t�h�o�u�g�h� �i�n�f�o�r�m�a�t�i�o�n� �a�c�q�u�i�r�e�d�  ��o�f�f� �t�h�e� �j�o�b�,�"� �v�i�a� �s�o�m�e� �s�o�r�t� 

�o�f� �f�o�r�m�a�l� �t�r�a�i�n�i�n�g�,� �i�s� �l�e�s�s� �l�i�k�e�l�y� �t�o� �b�e� �i�m�m�e�d�i�a�t�e�l�y� �p�r�o�-� 

�a�r�n� �C�l�e�a�r� �e�v�i�d�e�n�c�e� �o�f� �t�h�e� �p�r�o�d�u�c�t�i�v�e�n�e�s�s� �o�f� �i�n�f�o�r�m�a�-� 

�t�i�o�n� �i�s� �t�h�e� �p�r�e�m�i�u�m� �p�a�i�d� �t�o� �w�o�r�k�e�r�s� �w�h�o� �a�r�e� �"�e�x�p�e�r�i�e�n�c�e�d�"� 
�&� 

�}� 
�o�r� �w�h�o� �c�o�m�e� �"�p�r�e�-�e�q�u�i�p�p�e�d�"� �w�i�t�h� �a� �s�t�o�c�k� �o�f� �i�n�f�o�r�m�a�t�i�o�n� �a�b�o�u�t� 

�a� �s�o�u�g�h�t� �p�r�o�d�u�c�t�i�o�n� �p�r�o�c�e�s�s�.� �T�h�e� �p�r�o�c�e�s�s� �o�f� �a�c�q�u�i�r�i�n�g� �i�n�-� 

�f�o�r�m�a�t�i�o�n� �a�b�o�u�t� �a� �p�r�o�d�u�c�t�i�o�n� �p�r�o�c�e�s�s� �i�s� �s�o�m�e�t�i�m�e�s� �c�a�l�l�e�d� 

�a�c�q�u�i�r�i�n�g� �p�r�o�d�u�c�t�i�v�e� �h�u�m�a�n� �c�a�p�i�t�a�l�, �� �I�n� �p�r�i�n�c�i�p�l�e�,� �s�p�e�c�i�l�i�z�a�-� 

�t�i�o�n� �i�t�s�e�l�f� �i�s� �l�i�t�t�l�e� �m�o�r�e� �t�h�a�n� �a�c�q�u�i�r�i�n�g� �p�r�o�d�u�c�t�i�v�e� �i�n�f�o�r�-� 

�m�a�t�i�o�n� �a�b�o�u�t� �a� �s�o�u�g�h�t� �p�r�o�d�u�c�t�i�o�n� �p�r�o�c�e�s�s�.� �T�h�e� �r�e�a�s�o�n� �t�h�a�t� 

�s�p�e�c�i�a�l�i�z�a�t�i�o�n� �i�s� �a� �d�e�s�i�r�a�b�l�e� �c�o�u�r�s�e� �o�f� �a�c�t�i�o�n� �w�i�l�l� �b�e� �d�i�s�-� 

�c�u�s�s�e�d� �l�a�t�e�r�,� �b�u�t� �t�h�e� �e�s�s�e�n�c�e� �o�f� �s�p�e�c�i�a�l�i�z�a�t�i�o�n� �i�s� �t�h�e� 

� � 

�7�G�.� �B�e�c�k�e�r�,� �H�u�m�a�n� �C�a�p�i�t�a�l� �(�N�e�w� �Y�o�r�k�:� �N�a�t�i�o�n�a�l� �B�u�r�e�a�u� 
�o�f� �E�c�o�n�o�m�i�c� �R�e�s�e�a�r�c�h�,� �1�9�6�4�)�.� 

� 
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�c�o�l�l�e�c�t�i�o�n� �o�f� �a� �h�i�g�h�l�y� �r�e�f�i�n�e�d�,� �c�l�o�s�e�l�y� �r�e�l�a�t�e�d� �s�e�t� �o�f� �i�n�f�o�r�-� 

�m�a�t�i�o�n� �i�m�a�g�e�s� �a�b�o�u�t� �a� �r�e�l�a�t�i�v�e�l�y� �s�m�a�l�l� �n�u�m�b�e�r� �o�f� �p�r�o�d�u�c�t�i�o�n� 

�p�r�o�c�e�s�s�e�s�.� �T�h�e� �c�o�l�l�e�c�t�i�o�n� �o�f� �p�r�o�d�u�c�t�i�v�e� �i�n�f�o�r�m�a�t�i�o�n� �i�s� �a� 

�c�o�m�m�o�n� �e�v�e�n�t� �a�n�d� �a�n� �i�m�p�o�r�t�a�n�t� �c�o�n�s�i�d�e�r�a�t�i�o�n� �o�f� �m�o�s�t� �p�r�o�d�u�c�-� 

�t�i�o�n� �p�r�o�c�e�s�s�e�s�.� �®� 

�I�n�f�o�r�m�a�t�i�o�n� �i�m�a�g�e�s� �c�a�n� �s�e�r�v�e� �a�s� �a� �s�o�u�r�c�e� �o�f� �m�a�r�k�e�t�-� 

�a�b�l�e� �c�o�m�m�o�d�i�t�i�e�s� �w�h�e�n� �i�n�d�i�v�i�d�u�a�l�s� �s�t�a�n�d� �w�i�l�l�i�n�g� �t�o� �g�i�v�e� �u�p� 

�p�u�r�c�h�a�s�i�n�g� �p�o�w�e�r� �i�n� �o�r�d�e�r� �t�o� �a�c�q�u�i�r�e� �s�o�m�e� �b�i�t� �o�f� �i�n�f�o�r�m�a�t�i�o�n� 

�o�r� �i�n�f�o�r�m�a�t�i�o�n� �r�e�l�a�t�e�d� �s�e�r�v�i�c�e�.� �T�h�e�s�e� �w�i�l�l� �b�e� �s�o�u�g�h�t� �f�o�r� 

�t�h�e�i�r� �d�i�r�e�c�t� �o�r� �i�n�d�i�r�e�c�t� �p�r�o�d�u�c�t�i�v�i�t�y�,� �f�o�r� �t�h�e�i�r� �d�i�r�e�c�t� �o�r� 

�i�n�d�i�r�e�c�t� �c�o�n�s�u�m�p�t�i�o�n� �v�a�l�u�e�,� �o�r� �f�o�r� �t�h�e�i�r� �p�o�t�e�n�t�i�a�l� �a�b�i�l�i�t�y� 

�t�o� �f�a�c�i�l�i�t�a�t�e� �e�f�f�e�c�t�i�v�e� �p�l�a�n�n�i�n�g�.� �H�o�w�e�v�e�r�,� �i�n�f�o�r�m�a�t�i�o�n� 

�i�m�a�g�e�s� �t�h�e�m�s�e�l�v�e�s� �c�a�n� �n�o�t� �b�e� �d�i�r�e�c�t�l�y� �p�u�r�c�h�a�s�e�d�,� �t�h�e�y� �c�a�n� 

�o�n�l�y� �b�e� �p�r�o�v�i�d�e�d� �i�n�d�i�r�e�c�t�l�y� �a�s� �d�a�t�a� �o�r� �a�s� �i�n�f�o�r�m�a�t�i�o�n�-� 

�r�e�l�a�t�e�d� �s�e�r�v�i�c�e�s� �a�s�,� �f�o�r� �e�x�a�m�p�l�e�,� �c�o�n�s�u�l�t�i�n�g� �s�e�r�v�i�c�e�s� �t�e�n�d� 

�t�o� �b�e�.� �T�h�u�s� �i�n�f�o�r�m�a�t�i�o�n� �c�a�n� �p�r�o�v�i�d�e� �o�n�l�y� �a�n� �i�n�d�i�r�e�c�t� �s�o�u�r�c�e� 

�o�f� �p�u�r�c�h�a�s�i�n�g� �p�o�w�e�r�,� �a� �p�o�t�e�n�t�i�a�l� �s�o�u�r�c�e� �o�f� �m�a�r�k�e�t�a�b�l�e� �i�n�f�o�r�-� 

�m�a�t�i�o�n� �s�e�r�v�i�c�e�s� �r�a�t�h�e�r� �t�h�a�n� �i�n�f�o�r�m�a�t�i�o�n� �p�e�r� �s�e�.� �F�o�r� �e�x�-� 

�a�m�p�l�e�,� �a� �t�e�a�c�h�e�r� �p�o�s�s�e�s�s�e�s� �i�n�f�o�r�m�a�t�i�o�n� �w�h�i�c�h� �c�a�n� �b�e� �u�s�e�d� �a�s� 

�a� �s�o�u�r�c�e� �o�f� �m�a�r�k�e�t�a�b�l�e� �s�e�r�v�i�c�e�s� �a�n�d� �d�a�t�a� �(�c�a�l�l�e�d� �l�e�c�t�u�r�e�s�)�.� 

� � 

�S�c�h�a�n�g�i�n�g� �s�t�o�c�k�s� �o�f� �i�n�f�o�r�m�a�t�i�o�n� �a�b�o�u�t� �p�r�o�d�u�c�t�i�o�n� �p�r�o�-� 
�c�e�s�s�e�s� �p�r�o�v�i�d�e�s� �o�n�e� �r�a�t�i�o�n�a�l�e� �f�o�r� �s�o�m�e� �o�f� �t�h�e� �c�u�r�r�e�n�t� 
�s�t�o�c�h�a�s�t�i�c� �m�o�d�e�l�s� �o�f� �p�r�o�d�u�c�t�i�o�n�;� �f�u�r�t�h�e�r�,� �i�t� �s�u�g�g�e�s�t�s� �t�h�a�t� 
�p�r�o�d�u�c�t�i�o�n� �f�u�n�c�t�i�o�n�s� �w�i�l�l� �n�o�t� �b�e� �s�t�a�t�i�o�n�a�r�y� �t�h�r�o�u�g�h� �t�i�m�e�.� 
�T�h�e� �e�m�p�i�r�i�c�a�l�l�y� �o�b�s�e�r�v�e�d� �i�n�s�t�a�b�i�l�i�t�y� �o�f� �p�r�o�d�u�c�t�i�o�n� �"�f�u�n�c�-� 
�t�i�o�n�"� �p�a�r�a�m�e�t�e�r�s� �a�c�r�o�s�s� �t�i�m�e� �p�e�r�i�o�d�s� �i�s� �t�h�u�s� �a� �p�r�e�d�i�c�t�a�b�l�e� 
�c�o�n�s�e�q�u�e�n�c�e� �o�f� �t�h�i�s� �l�i�n�e� �o�f� �a�n�a�l�y�s�i�s�.



�3�1� 

�H�e� �c�a�n�n�o�t� �d�i�r�e�c�t�l�y� �t�r�a�n�s�f�e�r� �a�n� �i�n�f�o�r�m�a�t�i�o�n� �i�m�a�g�e� �f�r�o�m� �h�i�s� 

�o�w�n� �m�i�n�d� �t�o� �t�h�a�t� �o�f� �a�n�o�t�h�e�r� �i�n�d�i�v�i�d�u�a�l�,� �b�u�t� �h�e� �c�a�n� �i�n�f�l�u�e�n�c�e� 

�t�h�e� �l�i�k�e�l�i�h�o�o�d� �a�n�d� �c�o�s�t� �o�f� �a�n�o�t�h�e�r�'�s� �a�c�q�u�i�s�i�t�i�o�n� �o�f� �t�h�e� �i�n�-� 

�f�o�r�m�a�t�i�o�n� �i�m�a�g�e� �b�y� �p�r�o�v�i�d�i�n�g� �h�i�g�h�l�y� �r�e�f�i�n�e�d� �d�a�t�a� �i�n� �t�h�e� �f�o�r�m� 

�o�f� �a� �l�e�s�s�o�n� �o�r� �l�e�c�t�u�r�e�,� �T�h�e� �m�a�r�k�e�t�a�b�l�e� �v�a�l�u�e� �o�f� �i�n�s�t�r�u�c�-� 

�t�i�o�n� �a�n�d� �o�t�h�e�r� �e�d�u�c�a�t�i�o�n�a�l� �s�e�r�v�i�c�e�s� �e�x�i�s�t�s� �o�n�l�y� �b�e�c�a�u�s�e� 

�i�n�f�o�r�m�a�t�i�o�n� �i�m�a�g�e�s� �a�r�e� �s�c�a�r�c�e�.� �A�s� �w�i�l�l� �b�e� �a�r�g�u�e�d� �l�a�t�e�r�,� 

�i�n�f�o�r�m�a�t�i�o�n� �i�s� �s�c�a�r�c�e� �b�e�c�a�u�s�e� �i�n�f�o�r�m�a�t�i�o�n� �p�r�o�c�e�s�s�i�n�g� �i�s� 

�c�o�s�t�l�y�;� �a�n�d� �b�e�c�a�u�s�e�,� �a�s� �a� �c�o�n�s�e�q�u�e�n�c�e�,� �h�i�g�h�l�y� �r�e�f�i�n�e�d� �i�n�-� 

�f�o�r�m�a�t�i�o�n� �t�h�a�t� �r�e�d�u�c�e�s� �i�n�f�o�r�m�a�t�i�o�n�-�p�r�o�c�e�s�s�i�n�g� �c�o�s�t�s� �i�s� �a�l�s�o� 

�s�c�a�r�c�e�.� �O�t�h�e�r� �i�n�f�o�r�m�a�t�i�o�n�a�l�l�y� �r�e�l�a�t�e�d� �s�e�r�v�i�c�e�s� �a�r�e� �m�a�d�e� 

�s�c�a�r�c�e�r� �b�y� �t�h�e� �r�e�s�u�l�t�a�n�t� �c�o�s�t� �a�n�d� �l�a�c�k� �o�f� �h�i�g�h�l�y� �r�e�f�i�n�e�d� 

�d�a�t�a�.� 

�I�n�f�o�r�m�a�t�i�o�n� �h�a�s� �v�a�l�u�e� �b�e�y�o�n�d� �t�h�a�t� �o�f� �i�t�s� �c�u�r�r�e�n�t� 

�d�i�r�e�c�t� �c�o�n�s�u�m�p�t�i�o�n� �u�s�e� �o�n�l�y� �b�e�c�a�u�s�e� �i�t� �c�a�n� �b�e� �s�t�o�r�e�d� �t�h�r�o�u�g�h� 

�t�i�m�e�,�i�.�e�.�,� �r�e�m�e�m�b�e�r�e�d� �i�n� �s�o�m�e� �s�e�n�s�e�.� �O�n�e� �w�i�l�l� �i�n�v�e�s�t� �r�e�-� 

�s�o�u�r�c�e�s� �t�o�d�a�y� �f�o�r� �a�c�q�u�i�r�i�n�g� �i�n�f�o�r�m�a�t�i�o�n� �f�o�r� �i�t�s� �o�t�h�e�r� �u�s�e�s� 

�o�n�l�y� �b�e�c�a�u�s�e� �i�t� �c�a�n� �b�e� �o�f� �v�a�l�u�e�,� �a�n�d� �i�t� �c�a�n� �b�e� �s�o� �o�n�l�y� �i�n� 

�t�h�e� �f�u�t�u�r�e�.� �T�o� �i�n�v�e�s�t� �i�n� �a�n� �i�t�e�m� �w�h�i�c�h� �c�a�n� �n�o�t� �b�e� �"�u�s�e�d�"� 

�i�n� �t�h�e� �p�r�e�s�e�n�t� �o�r� �i�n� �t�h�e� �f�u�t�u�r�e� �w�o�u�l�d� �b�e� �a�n� �o�b�v�i�o�u�s� �w�a�s�t�e� 

�o�f� �r�e�s�o�u�r�c�e�s�.� �T�h�e� �a�b�i�l�i�t�y� �t�o� �s�t�o�r�e� �i�n�f�o�r�m�a�t�i�o�n� �f�o�r� �l�a�t�e�r� 

�u�s�e� �m�a�k�e�s� �i�t� �a� �p�o�s�s�i�b�l�e� �s�t�o�r�e� �o�f� �w�e�a�l�t�h�,� �t�h�a�t� �i�s�,� �a�n� �i�t�e�m� 

�w�h�i�c�h� �e�n�a�b�l�e�s� �o�n�e� �t�o� �t�r�a�n�s�f�e�r� �t�h�e� �a�b�i�l�i�t�y� �t�o� �f�u�r�t�h�e�r� �o�n�e�'�s� 

�g�o�a�l�s� �f�r�o�m� �o�n�e� �t�i�m�e� �p�e�r�i�o�d� �t�o� �a� �l�a�t�e�r� �t�i�m�e� �p�e�r�i�o�d�.� �T�h�i�s� �i�s� 

�a� �m�o�r�e� �g�e�n�e�r�a�l� �n�o�t�i�o�n� �o�f� �a� �s�t�o�r�e� �o�f� �w�e�a�l�t�h� �t�h�a�n� �t�h�e� �u�s�u�a�l



�3�2� 

�s�o�u�r�c�e� �o�f� �f�u�t�u�r�e� �p�u�r�c�h�a�s�i�n�g� �p�o�w�e�r�,� �a�n�d� �a� �u�s�e�f�u�l� �o�n�e�.� �[�I�n� 

�t�h�i�s� �s�e�n�s�e� �i�n�f�o�r�m�a�t�i�o�n� �i�m�a�g�e�s� �a�r�e� �o�n�e� �o�f� �t�h�e� �m�o�s�t� �i�m�p�o�r�t�a�n�t� 

�s�t�o�r�e�s� �o�f� �w�e�a�l�t�h�,� �i�f� �n�o�t� �t�h�e� �m�o�s�t� �i�m�p�o�r�t�a�n�t� �o�n�e�.� 

�T�h�e� �p�o�t�e�n�t�i�a�l� �o�f� �i�n�f�o�r�m�a�t�i�o�n� �a�s� �a� �s�t�o�r�e� �o�f� �w�e�a�l�t�h� 

�i�s� �a� �f�u�n�d�a�m�e�n�t�a�l� �p�r�o�p�e�r�t�y� �o�f� �i�n�f�o�r�m�a�t�i�o�n�.� �W�i�t�h�o�u�t� �r�e�c�o�u�r�s�e� 

�t�o� �i�n�f�o�r�m�a�t�i�o�n� �i�m�a�g�e�s� �a�c�q�u�i�r�e�d� �i�n� �t�h�e� �p�a�s�t�,� �i�n�d�i�v�i�d�u�a�l�s� �w�o�u�l�d� 

�h�a�v�e� �t�o� �b�e�g�i�n� �a�n�e�w� �a�t� �e�v�e�r�y� �i�n�s�t�a�n�t�,� �w�i�t�h�o�u�t� �e�v�e�n� �g�e�n�e�t�i�c�a�l�l�y� 

�t�r�a�n�s�m�i�t�t�e�d� �i�n�f�o�r�m�a�t�i�o�n�.� �I�n� �s�u�c�h� �c�i�r�c�u�m�s�t�a�n�c�e�s�,� �l�i�f�e� �i�t�s�e�l�f� 

�w�o�u�l�d� �b�e� �n�e�a�r�l�y� �i�n�c�o�n�c�e�i�v�a�b�l�e�.� �(�I�n� �o�r�d�e�r� �t�o� �e�x�i�s�t�,� �l�i�f�e� �w�o�u�l�d� 

�h�a�v�e� �t�o� �e�v�o�l�v�e� �f�r�o�m� �l�i�f�e�l�e�s�s� �m�a�t�e�r�i�a�l� �t�o� �l�i�v�i�n�g� �m�a�t�t�e�r� �i�n� 

�e�v�e�r�y� �s�u�c�c�e�s�s�i�v�e� �i�n�s�t�a�n�t� �o�f� �t�i�m�e�.� �T�h�e� �n�o�t�i�o�n� �o�f� �l�i�f�e� �i�s� �s�o� 

�i�n�t�i�m�a�t�e�l�y� �c�o�n�n�e�c�t�e�d� �w�i�t�h� �t�h�e� �i�d�e�a�s� �o�f� �t�i�m�e� �a�n�d� �c�o�n�t�i�n�u�i�t�y� 

�t�h�a�t� �s�u�c�h� �a� �"�c�r�e�a�t�u�r�e�"� �w�o�u�l�d� �n�o�t� �n�o�r�m�a�l�l�y� �b�e� �c�o�n�s�i�d�e�r�e�d� �a� 

�l�i�f�e� �f�o�r�m�.�)� 

�T�h�e� �i�m�p�o�r�t�a�n�c�e� �o�f� �i�n�f�o�r�m�a�t�i�o�n� �a�s� �a� �s�t�o�r�e� �o�f� �w�e�a�l�t�h� 

�i�s� �s�i�m�i�l�a�r�l�y� �c�e�n�t�r�a�l� �t�o� �t�h�e� �u�s�u�a�l� �c�o�n�c�e�p�t� �o�f� �w�e�a�l�t�h�.� �T�h�e� 

�i�n�c�r�e�a�s�e�d� �"�w�e�a�l�t�h�"� �t�h�a�t� �w�e�s�t�e�r�n� �s�o�c�i�e�t�y� �e�n�j�o�y�s� �t�o�d�a�y� �i�s� �l�e�s�s� 

�a� �m�a�t�t�e�r� �o�f� �m�a�t�e�r�i�a�l� �r�e�s�o�u�r�c�e�s� �t�h�a�n� �a�n� �a�c�c�u�m�u�l�a�t�i�o�n� �o�f� �u�s�e�-� 

�f�u�l� �i�n�f�o�r�m�a�t�i�o�n� �i�m�a�g�e�s�!� �T�h�e� �m�a�t�e�r�i�a�l� �r�e�s�o�u�r�c�e�s� �a�v�a�i�l�a�b�l�e� 

�t�o� �m�a�n� �h�a�v�e� �n�o�t� �c�h�a�n�g�e�d� �s�i�g�n�i�f�i�c�a�n�t�l�y� �i�n� �m�o�d�e�r�n� �t�i�m�e�s�;� �w�h�a�t� 

�h�a�s� �c�h�a�n�g�e�d� �i�s� �t�h�e� �c�o�l�l�e�c�t�i�o�n� �o�f� �i�n�f�o�r�m�a�t�i�o�n� �i�m�a�g�e�s� �w�h�i�c�h� 

�a�l�l�o�w�s� �i�n�d�i�v�i�d�u�a�l�s� �t�o� �u�t�i�l�i�z�e� �t�h�e� �p�h�y�s�i�c�a�l� �r�e�s�o�u�r�c�e�s� �w�h�i�c�h� 

�h�a�v�e� �e�x�i�s�t�e�d� �f�o�r� �a�l�l� �o�f� �t�h�e� �a�g�e�s� �o�f� �m�a�n�.� �I�n�d�i�v�i�d�u�a�l�s� �m�u�s�t� 

�p�o�s�s�e�s�s� �a�n� �i�n�f�o�r�m�a�t�i�o�n� �i�m�a�g�e� �o�f� �a� �u�s�e� �f�o�r� �r�e�s�o�u�r�c�e�s� �b�e�f�o�r�e
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�t�h�e�y� �c�a�n� �m�a�k�e� �u�s�e� �o�f� �r�e�s�o�u�r�c�e�s�.� �R�e�s�o�u�r�c�e�s� �w�h�i�c�h� �a�r�e� �c�o�n�-� 

�s�i�d�e�r�e�d� �u�s�e�l�e�s�s� �n�o�r�m�a�l�l�y� �a�r�e� �n�o�t� �c�o�n�s�i�d�e�r�e�d� �w�e�a�l�t�h�.� �T�o� 

�p�o�s�s�e�s�s� �w�e�a�l�t�h� �o�n�e� �m�u�s�t� �n�o�t� �o�n�l�y� �c�o�n�t�r�o�l� �p�h�y�s�i�c�a�l� �r�e�s�o�u�r�c�e�s�,� 

�b�u�t� �h�a�v�e� �a�n� �i�m�a�g�e� �o�f� �a� �v�a�l�u�e�d� �u�s�e� �f�o�r� �t�h�o�s�e� �r�e�s�o�u�r�c�e�s�.� �O�n�e� 

�c�a�n� �n�o�t� �u�s�e� �a� �b�a�r� �o�f� �g�o�l�d� �a�s� �a� �s�t�o�r�e� �o�f� �w�e�a�l�t�h� �u�n�l�e�s�s� �o�n�e� 

�k�n�o�w�s� �o�f� �s�o�m�e� �f�u�t�u�r�e� �u�s�e� �f�o�r� �t�h�e� �g�o�l�d� �(�o�r� �i�s� �r�e�a�s�o�n�a�b�l�y� 

�c�e�r�t�a�i�n� �o�f� �f�i�n�d�i�n�g� �o�n�e�)�,� �b�e� �i�t� �a�n� �e�x�c�h�a�n�g�e� �f�o�r� �o�t�h�e�r� �g�o�o�d�s� 

�o�r� �s�o�m�e� �o�t�h�e�r� �v�a�l�u�e� �i�n� �u�s�e�.� 

�T�h�e� �i�m�p�o�r�t�a�n�c�e� �o�f� �i�n�f�o�r�m�a�t�i�o�n� �i�m�a�g�e�s� �a�s� �w�e�a�l�t�h� �o�r� �a�s� 

�a� �s�t�o�r�e� �o�f� �w�e�a�l�t�h� �b�e�c�o�m�e�s� �c�l�e�a�r�e�r� �i�n� �t�h�e� �c�o�n�t�e�x�t� �o�f� �h�i�g�h� 

�i�n�f�o�r�m�a�t�i�o�n� �c�o�s�t�s�.� �I�t� �s�h�o�u�l�d� �b�e� �s�u�f�f�i�c�i�e�n�t� �t�o� �n�o�t�e� �t�h�a�t� 

�s�o�c�i�e�t�y� �i�t�s�e�l�f� �c�o�n�s�i�s�t�s� �o�f� �l�i�t�t�l�e� �m�o�r�e� �t�h�a�n� �a� �c�o�m�m�o�n� �h�e�r�i�t�a�g�e� 

�-�o�f� �i�n�f�o�r�m�a�t�i�o�n� �i�m�a�g�e�s�,� �A� �s�o�c�i�e�t�y� �i�s� �i�d�e�n�t�i�f�i�e�d� �b�y� �i�t�s� 

�"�c�u�l�t�u�r�e�,�"� �a�n�d� �t�h�i�s� �i�s� �n�o� �m�o�r�e� �o�r� �l�e�s�s� �t�h�a�n� �t�h�e� �w�e�a�l�t�h� �o�f� 

�i�n�f�o�r�m�a�t�i�o�n� �i�m�a�g�e�s� �t�r�a�n�s�m�i�t�t�e�d� �t�h�r�o�u�g�h� �g�e�n�e�r�a�t�i�o�n�s�.� �A� �s�o�-� 

�c�i�e�t�y� �m�a�y� �b�e� �b�e�t�t�e�r� �i�d�e�n�t�i�f�i�e�d� �b�y� �i�t�s� �"�s�h�a�r�e�d�"� �i�n�f�o�r�m�a�t�i�o�n� 

�i�m�a�g�e�s� �t�h�a�n� �b�y� �i�t�s� �p�h�y�s�i�c�a�l� �b�o�u�n�d�a�r�i�e�s� �o�r� �i�n�s�t�i�t�u�t�i�o�n�a�l� 

�s�t�r�u�c�t�u�r�e�.� �T�h�e� �c�o�n�t�i�n�u�a�t�i�o�n� �o�f� �a� �s�o�c�i�e�t�y� �i�s� �t�o� �a� �l�a�r�g�e� 

�e�x�t�e�n�t� �d�e�p�e�n�d�e�n�t� �u�p�o�n� �i�t�s� �a�b�i�l�i�t�y� �t�o� �t�r�a�n�s�f�e�r� �i�t�s� �h�e�r�i�t�a�g�e� 

�o�f� �i�n�f�o�r�m�a�t�i�o�n� �i�m�a�g�e�s� �f�r�o�m� �o�n�e� �g�e�n�e�r�a�t�i�o�n� �t�o� �t�h�e� �n�e�x�t�.� �O�n�e� 

�c�a�n� �w�e�l�l� �i�m�a�g�i�n�e� �t�h�e� �r�e�d�u�c�e�d� �w�e�a�l�t�h� �o�f� �a� �g�r�o�u�p� �o�f� �i�n�d�i�v�i�d�-� 

�u�a�l�s� �w�h�o� �l�a�c�k�e�d� �s�u�c�h� �a� �h�e�r�i�t�a�g�e� �o�f� �i�n�f�o�r�m�a�t�i�o�n� �i�m�a�g�e�s�,� �a�n�d� 

�s�O� �p�o�s�s�e�s�s�e�d� �n�o� �c�o�m�m�o�n� �l�a�n�g�u�a�g�e�,� �r�u�l�e�s� �o�f� �b�e�h�a�v�i�o�r�,� �o�r� 

�c�o�s�m�o�l�o�g�y�.� �I�n� �s�u�c�h� �c�i�r�c�u�m�s�t�a�n�c�e�s� �e�a�c�h� �i�n�d�i�v�i�d�u�a�l� �w�o�u�l�d� �h�a�v�e� 

�t�o� �i�n�t�e�r�p�r�e�t� �t�h�e� �w�o�r�l�d� �w�i�t�h�o�u�t� �a�c�c�e�s�s� �t�o� �t�h�e� �r�e�f�i�n�e�d� �d�a�t�a
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�a�s�s�e�m�b�l�e�d� �b�y� �p�a�s�t� �g�e�n�e�r�a�t�i�o�n�s�.� �T�h�e� �o�p�p�o�r�t�u�n�i�t�i�e�s� �o�f� �s�u�c�h� �a� 

�g�r�o�u�p� �o�f� �i�n�d�i�v�i�d�u�a�l�s� �w�o�u�l�d� �c�l�e�a�r�l�y� �b�e� �d�r�a�m�a�t�i�c�a�l�l�y� �r�e�d�u�c�e�d�,� 

�a�n�d� �a�c�c�o�r�d�i�n�g�l�y� �t�h�e�i�r� �c�o�n�s�u�m�p�t�i�o�n� �t�h�r�o�u�g�h� �t�i�m�e� �w�o�u�l�d� �b�e� 

�g�r�e�a�t�l�y� �d�i�m�i�n�i�s�h�e�d�.� �I�n� �t�h�i�s� �v�e�r�y� �r�e�a�l� �s�e�n�s�e�,� �t�h�e� �w�e�a�l�t�h� �o�f� 

�a� �s�o�c�i�e�t�y� �c�o�n�s�i�s�t�s� �n�o�t� �o�f� �p�h�y�s�i�c�a�l� �r�e�s�o�u�r�c�e�s�,� �b�u�t� �o�f� �u�s�e�f�u�l� 

�i�n�f�o�r�m�a�t�i�o�n� �i�m�a�g�e�s� �p�o�s�s�e�s�s�e�d� �b�y� �i�n�d�i�v�i�d�u�a�l�s� �i�n� �t�h�a�t� �s�o�c�i�e�t�y�.� 

�T�h�e� �b�u�l�k� �o�f� �i�n�f�o�r�m�a�t�i�o�n� �i�m�a�g�e�s� �s�o�u�g�h�t� �b�y� �i�n�d�i�v�i�d�u�a�l�s� 

�a�r�e� �s�o�u�g�h�t� �n�o�t� �f�o�r� �t�h�e�i�r� �v�a�l�u�e� �a�s� �c�o�n�s�u�m�p�t�i�o�n� �g�o�o�d�s�,� �b�u�t� �b�e�-� 

�c�a�u�s�e� �s�u�c�h� �i�n�f�o�r�m�a�t�i�o�n� �c�a�n� �i�n�d�i�r�e�c�t�l�y� �e�n�h�a�n�c�e� �o�n�e�'�s� �c�o�n�s�u�m�p�-� 

�t�i�o�n� �p�o�s�s�i�b�i�l�i�t�i�e�s�.� �T�h�e� �h�i�g�h�l�y� �r�e�f�i�n�e�d� �d�a�t�a� �t�r�a�n�s�m�i�t�t�e�d� 

�f�r�o�m� �g�e�n�e�r�a�t�i�o�n� �t�o� �g�e�n�e�r�a�t�i�o�n� �b�y� �a� �s�o�c�i�e�t�y� �i�s� �n�o�t� �p�r�i�m�a�r�i�l�y� 

�u�s�e�f�u�l� �b�e�c�a�u�s�e� �i�t� �i�s� �e�n�t�e�r�t�a�i�n�i�n�g�.� �I�n�f�o�r�m�a�t�i�o�n� �i�m�a�g�e�s� �a�r�e� 

�p�r�i�m�a�r�i�l�y� �u�s�e�f�u�l� �b�e�c�a�u�s�e� �t�h�e�y� �c�a�n� �b�e� �u�s�e�d� �t�o� �c�r�e�a�t�e� �b�e�t�t�e�r� 

�p�l�a�n�s� �o�f� �a�c�t�i�o�n� �t�h�a�n� �w�o�u�l�d� �b�e� �p�o�s�s�i�b�l�e� �w�i�t�h�o�u�t� �t�h�e�m�.� 

�I�n�f�o�r�m�a�t�i�o�n� �a�n�d� �P�l�a�n� �R�e�v�i�s�i�o�n�.� �T�h�e� �v�a�l�u�e� �o�f� �i�n�f�o�r�-� 
� � 

�m�a�t�i�o�n� �i�s� �i�n�t�i�m�a�t�e�l�y� �l�i�n�k�e�d� �t�o� �a�n� �i�n�d�i�v�i�d�u�a�l�'�s� �a�b�i�l�i�t�y� �t�o� 

�a�l�t�e�r� �h�i�s� �p�l�a�n�s�.� �W�e�r�e� �p�l�a�n� �r�e�v�i�s�i�o�n� �i�m�p�o�s�s�i�b�l�e�,� �t�h�e� �p�r�o�c�e�s�s� 

�o�f� �t�r�a�n�s�m�i�t�t�i�n�g� �i�n�f�o�r�m�a�t�i�o�n� �f�r�o�m� �g�e�n�e�r�a�t�i�o�n� �t�o� �g�e�n�e�r�a�t�i�o�n� 

�a�n�d� �t�h�e� �e�n�d�e�a�v�o�r�s� �o�f� �i�n�d�i�v�i�d�u�a�l�s� �t�o� �c�o�l�l�e�c�t� �a�n�d� �p�r�o�c�e�s�s� �d�a�t�a� 

�w�o�u�l�d� �b�e�,� �f�o�r� �t�h�e� �m�o�s�t� �p�a�r�t�,� �u�n�p�r�o�d�u�c�t�i�v�e�.� �W�e�r�e� �i�n�d�i�v�i�d�u�a�l�s� 

�u�n�a�b�l�e� �t�o� �m�o�d�i�f�y� �t�h�e�i�r� �p�l�a�n�s� �i�n� �l�i�g�h�t� �o�f� �n�e�w� �i�n�f�o�r�m�a�t�i�o�n�,� 

�t�h�e�y� �w�o�u�l�d� �b�e� �i�n� �a� �p�o�s�i�t�i�o�n� �s�i�m�i�l�a�r� �t�o� �t�h�a�t� �o�f� �i�n�d�i�v�i�d�u�a�l�s� 

�w�h�o� �p�o�s�s�e�s�s� �n�o� �h�e�r�i�t�a�g�e� �o�f� �h�i�g�h�l�y� �r�e�f�i�n�e�d� �i�n�f�o�r�m�a�t�i�o�n�.� �I�n� 

�t�h�i�s� �c�a�s�e�,� �t�h�e� �i�n�d�i�v�i�d�u�a�l�s� �w�o�u�l�d� �p�o�s�s�e�s�s� �t�h�e� �i�n�f�o�r�m�a�t�i�o�n� 

�i�m�a�g�e�s� �(�o�r� �c�o�u�l�d� �p�o�s�s�e�s�s� �t�h�e� �i�n�h�e�r�i�t�e�d� �i�n�f�o�r�m�a�t�i�o�n� �i�m�a�g�e�s�)
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�b�u�t� �t�h�e�y� �w�o�u�l�d� �b�e� �u�n�a�b�l�e� �t�o� �u�s�e� �t�h�e� �i�n�f�o�r�m�a�t�i�o�n� �f�o�r� �a�n�y� �p�u�r�-� 

�p�o�s�e� �b�e�y�o�n�d� �p�u�r�e� �c�o�n�s�u�m�p�t�i�o�n�,� �i�.�e�.�,� �a�s� �t�r�i�v�i�a�.� �T�h�e�i�r� �a�c�t�i�o�n�s� 

�w�o�u�l�d� �n�o�t� �b�e� �i�n�f�l�u�e�n�c�e�d� �b�y� �i�n�f�o�r�m�a�t�i�o�n� �e�x�c�e�p�t� �i�n�s�o�f�a�r� �a�s� 

�i�n�f�o�r�m�a�t�i�o�n� �w�a�s� �a� �p�u�r�e� �c�o�n�s�u�m�p�t�i�o�n� �c�o�m�p�l�e�m�e�n�t� �o�r� �s�u�b�s�t�i�t�u�t�e�.� 

�P�l�a�n�s� �o�f� �a�c�t�i�o�n� �w�o�u�l�d� �c�o�n�t�i�n�u�e� �a�s� �o�r�i�g�i�n�a�l�l�y� �c�o�n�c�e�i�v�e�d�,� 

�w�i�t�h�o�u�t� �r�e�v�i�s�i�o�n�,� �a�n�d� �w�i�t�h�o�u�t� �i�m�p�r�o�v�e�m�e�n�t� �a�s� �i�n�f�o�r�m�a�t�i�o�n� �w�a�s� 

�o�b�t�a�i�n�e�d� �w�h�i�c�h� �i�m�p�l�i�e�d� �t�h�e� �e�x�i�s�t�e�n�c�e� �o�f� �b�e�t�t�e�r� �a�c�t�i�o�n�s� �t�h�a�n� 

�t�h�o�s�e� �c�a�l�l�e�d� �f�o�r� �i�n� �o�n�e�'�s� �o�r�i�g�i�n�a�l� �p�l�a�n�.� 

�C�h�o�i�c�e� �i�n� �t�h�e�s�e� �c�i�r�c�u�m�s�t�a�n�c�e�s� �w�o�u�l�d� �b�e� �e�x�a�c�t�l�y� �a�s� 

�m�o�d�e�l�e�d� �i�n� �c�o�n�v�e�n�t�i�o�n�a�l� �e�c�o�n�o�m�i�c� �m�o�d�e�l�s�.� �I�n� �t�i�m�e�-�p�e�r�i�o�d� 

�"�o�n�e� �,� �t�t� �a�l�l� �i�n�d�i�v�i�d�u�a�l�s� �w�o�u�l�d� �c�r�e�a�t�e� �c�o�m�p�l�e�x� �c�o�n�t�i�n�g�e�n�t� 

�p�l�a�n�s� �a�n�d� �a�d�h�e�r�e� �t�o� �t�h�e�m� �t�h�r�o�u�g�h�o�u�t� �t�h�e�i�r� �l�i�v�e�s�.� �T�h�e�r�e� 

�w�o�u�l�d� �b�e� �n�o� �f�o�r�c�e�s� �i�n� �t�h�i�s� �m�o�d�e�l� �w�h�i�c�h� �w�o�u�l�d� �c�a�u�s�e� �"�m�a�r�k�e�t�s� 

�t�o� �c�l�e�a�r�"� �o�r� �f�o�r� �p�l�a�n�s� �t�o� �b�e� �c�o�n�s�i�s�t�e�n�t�,� �b�u�t� �w�e�r�e� �t�h�e� 

�o�r�i�g�i�n�a�l� �p�l�a�n�s�  ��e�q�u�i�l�i�b�r�i�u�m� �p�l�a�n�s�"� �t�h�e�y� �w�o�u�l�d� �p�e�r�s�i�s�t�;� �a�s� 

�a�n�y� �o�t�h�e�r� �p�l�a�n� �w�o�u�l�d�,� �f�o�r� �t�h�e�r�e� �i�s� �n�o� �m�e�c�h�a�n�i�s�m� �f�o�r� �a�n� �i�n�d�i�-� 

�v�i�d�u�a�l� �t�o� �r�e�v�i�s�e� �h�i�s� �p�l�a�n�s� �i�n� �s�u�c�h� �m�o�d�e�l�s� �o�r� �i�n� �t�h�e� �c�i�r�c�u�m�-� 

�s�t�a�n�c�e�s� �o�u�t�l�i�n�e�d� �a�b�o�v�e�.� �T�h�e� �r�o�l�e� �o�f� �i�n�f�o�r�m�a�t�i�o�n� �i�n� �s�u�c�h� 

�c�i�r�c�u�m�s�t�a�n�c�e�s� �i�s� �p�r�e�c�i�s�e�l�y� �t�h�a�t� �o�f� �a�n�y� �o�t�h�e�r� �c�o�n�s�u�m�p�t�i�o�n� 

�g�o�o�d�,� �a�n�d� �s�o� �f�o�r� �t�h�e� �p�u�r�p�o�s�e�s� �o�f� �a�n�a�l�y�s�i�s� �c�o�u�l�d� �b�e� �i�g�n�o�r�e�d�.� 

�H�o�w�e�v�e�r�,� �i�n�f�o�r�m�a�t�i�o�n� �h�a�s� �v�a�l�u�e� �b�e�y�o�n�d� �t�h�a�t� �o�f� �a�n� 

�o�r�d�i�n�a�r�y� �c�o�n�s�u�m�p�t�i�o�n� �g�o�o�d� �p�r�e�c�i�s�e�l�y� �b�e�c�a�u�s�e� �n�e�w� �i�n�f�o�r�m�a�t�i�o�n� 

�o�f�t�e�n� �a�l�l�o�w�s� �a�n� �i�n�d�i�v�i�d�u�a�l� �t�o� �i�m�p�r�o�v�e� �h�i�s� �p�l�a�n�s�.� �T�h�e� �u�s�e�s� 

�o�f� �i�n�f�o�r�m�a�t�i�o�n� �d�i�s�c�u�s�s�e�d� �a�b�o�v�e�,� �o�t�h�e�r� �t�h�a�n� �t�h�e� �p�u�r�e� �c�o�n�s�u�m�p�-� 

�t�i�o�n� �u�s�e�,� �a�r�e� �p�o�s�s�i�b�l�e� �p�r�i�m�a�r�i�l�y� �b�e�c�a�u�s�e� �i�n�f�o�r�m�a�t�i�o�n� �c�a�n
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�c�a�u�s�e� �i�n�d�i�v�i�d�u�a�l�s� �t�o� �a�l�t�e�r� �t�h�e�i�r� �p�l�a�n�s� �o�f� �a�c�t�i�o�n� �i�n� �w�a�y�s� 

�w�h�i�c�h� �s�e�e�m� �a�d�v�a�n�t�a�g�e�o�u�s� �t�o� �t�h�e�m� �a�t� �t�h�e� �m�o�m�e�n�t� �o�f� �d�e�c�i�s�i�o�n�.� 

�A�s� �a� �c�o�n�s�u�m�p�t�i�o�n� �c�o�m�p�l�e�m�e�n�t�,� �n�e�w� �i�n�f�o�r�m�a�t�i�o�n� �m�a�k�e�s� 

�c�o�n�s�u�m�p�t�i�o�n� �a�c�t�i�v�i�t�i�e�s� �p�o�s�s�i�b�l�e� �a�n�d�/�o�r� �d�e�s�i�r�a�b�l�e� �w�h�i�c�h� �w�e�r�e� 

�f�o�r�m�e�r�l�y� �i�g�n�o�r�e�d� �o�r� �c�o�n�s�i�d�e�r�e�d� �a�n�d� �r�e�j�e�c�t�e�d�.� �N�e�w� �i�n�f�o�r�m�a�-� 

�t�i�o�n� �i�m�a�g�e�s� �c�a�n� �c�a�t�a�l�y�z�e� �t�h�e� �f�o�r�m�a�t�i�o�n� �o�f� �n�e�w� �c�o�n�s�u�m�p�t�i�o�n� 

�p�l�a�n�s� �b�y� �i�m�p�r�o�v�i�n�g� �t�h�e� �a�b�i�l�i�t�y� �o�f� �v�a�r�i�o�u�s� �a�c�t�i�v�i�t�i�e�s� �t�o� 

�p�r�o�v�i�d�e� �c�o�n�s�u�m�p�t�i�o�n� �b�e�n�e�f�i�t�s�.� �N�e�w� �i�m�a�g�e�s� �w�h�i�c�h� �a�p�p�e�a�r� �t�o� 

�e�n�h�a�n�c�e� �o�n�e�'�s� �p�r�o�d�u�c�t�i�v�i�t�y� �o�r� �s�p�h�e�r�e� �o�f� �a�c�t�i�o�n� �a�r�e� �v�a�l�u�a�b�l�e� 

�b�e�c�a�u�s�e� �t�h�e�y� �a�l�l�o�w� �a�n� �i�n�d�i�v�i�d�u�a�l� �t�o� �a�l�t�e�r� �h�i�s� �p�l�a�n�n�e�d� �u�s�e� �o�f� 

�r�e�s�o�u�r�c�e�s� �t�o� �m�a�k�e� �b�e�t�t�e�r� �u�s�e� �o�f� �t�h�e�m�.� �D�i�s�c�o�v�e�r�y� �o�f� �a� �p�r�e�-� 

�v�i�o�u�s�l�y� �u�n�e�x�p�l�o�i�t�e�d� �d�e�s�i�r�a�b�l�e� �o�p�p�o�r�t�u�n�i�t�y� �t�e�n�d�s� �t�o� �b�e� �v�a�l�u�-� 

�a�b�l�e� �i�n� �p�a�r�t� �f�o�r� �i�t�s� �p�u�r�e� �c�o�n�s�u�m�p�t�i�o�n� �v�a�l�u�e�,� �b�u�t� �p�r�i�m�a�r�i�l�y� 

�b�e�c�a�u�s�e� �o�n�e� �c�a�n� �m�o�d�i�f�y� �h�i�s� �p�l�a�n� �o�f� �a�c�t�i�o�n� �t�o� �e�x�p�l�o�i�t� �t�h�e� 

�"�n�e�w�"� �o�p�p�o�r�t�u�n�i�t�y�.� �D�i�s�c�o�v�e�r�y� �o�f� �a� �p�r�e�v�i�o�u�s�l�y� �u�n�n�o�t�i�c�e�d� 

�r�e�s�t�a�u�r�a�n�t� �i�s� �i�n�t�e�r�e�s�t�i�n�g� �t�o� �s�o�m�e� �e�x�t�e�n�t� �i�n� �i�t�s�e�l�f�,� �b�u�t� 

�p�r�i�m�a�r�i�l�y� �v�a�l�u�a�b�l�e� �b�e�c�a�u�s�e� �o�n�e� �m�a�y� �m�o�d�i�f�y� �h�i�s� �p�l�a�n� �o�f� �a�c�t�i�o�n� 

�t�o� �i�n�c�l�u�d�e� �e�a�t�i�n�g� �a�t� �t�h�e� �r�e�s�t�a�u�r�a�n�t�.� �C�l�e�a�r�l�y� �e�v�e�n� �t�h�e� �u�s�e� 

�o�f� �i�n�f�o�r�m�a�t�i�o�n� �a�s� �a� �s�t�o�r�e� �o�f� �w�e�a�l�t�h� �w�o�u�l�d� �b�e� �l�e�s�s� �a�d�v�a�n�t�a�g�e�-� 

�o�u�s� �w�e�r�e� �o�n�e� �u�n�a�b�l�e� �t�o� �u�s�e� �t�h�e� �i�n�f�o�r�m�a�t�i�o�n� �s�t�o�r�e�d� �t�o� �a�l�t�e�r� 

�o�n�e�'�s� �p�l�a�n�s�.� �O�n�e� �c�o�u�l�d� �n�o�t� �u�s�e� �n�e�w�l�y� �a�c�q�u�i�r�e�d� �i�n�f�o�r�m�a�t�i�o�n� 

�a�s� �a� �s�o�u�r�c�e� �o�f� �p�u�r�c�h�a�s�i�n�g� �p�o�w�e�r�,� �f�o�r� �t�o� �d�o� �s�o� �w�o�u�l�d� �i�n�v�o�l�v�e� 

�a�l�t�e�r�i�n�g� �o�n�e�'�s� �p�l�a�n�n�e�d� �p�r�o�v�i�s�i�o�n� �o�f� �p�r�o�d�u�c�t�i�v�e� �s�e�r�v�i�c�e�s� �a�n�d� 

�o�n�e�'�s� �a�n�t�i�c�i�p�a�t�e�d� �c�o�n�s�u�m�p�t�i�o�n� �s�t�r�e�a�m�.� �O�n�e� �c�o�u�l�d� �n�o�t� �l�e�c�t�u�r�e� 

�o�n� �a� �t�o�p�i�c� �o�r� �t�e�l�l� �a�n� �e�n�t�e�r�t�a�i�n�i�n�g� �s�t�o�r�y� �b�a�s�e�d� �u�p�o�n� �a�c�q�u�i�r�e�d� 

�i�n�f�o�r�m�a�t�i�o�n�,� �f�o�r� �s�u�c�h� �a�c�t�i�o�n�s� �w�o�u�l�d� �i�n�v�o�l�v�e� �r�e�f�i�n�i�n�g� �o�n�e�'�s
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�i�n�i�t�i�a�l� �p�l�a�n� �o�f� �a�c�t�i�o�n�.� �T�h�e� �v�a�l�u�e� �o�f� �i�n�f�o�r�m�a�t�i�o�n� �a�s� �a� �s�t�o�r�e� 

�o�f� �w�e�a�l�t�h� �w�o�u�l�d� �b�e� �o�n�l�y� �i�t�s� �p�u�r�e� �c�o�n�s�u�m�p�t�i�o�n� �e�f�f�e�c�t�,� �a�n�d� 

�e�v�e�n� �t�h�i�s� �e�f�f�e�c�t� �c�o�u�l�d� �g�e�n�e�r�a�t�e� �n�o� �b�e�h�a�v�i�o�r�a�l� �c�h�a�n�g�e�.� 

�T�h�e� �a�b�i�l�i�t�y� �t�o� �u�s�e� �n�e�w� �i�n�f�o�r�m�a�t�i�o�n� �t�o� �r�e�v�i�s�e� �o�n�e�'�s� 

�p�l�a�n� �o�f� �a�c�t�i�o�n� �c�l�e�a�r�l�y� �m�u�s�t� �p�l�a�y� �a�n� �i�m�p�o�r�t�a�n�t� �r�o�l�e� �i�n� �a�n�y� 

�m�o�d�e�l� �w�h�i�c�h� �f�o�c�u�s�e�s� �u�p�o�n� �t�h�e� �r�o�l�e� �o�f� �i�n�f�o�r�m�a�t�i�o�n� �i�n� �c�h�o�i�c�e�.� 

�T�h�e� �u�s�e� �o�f� �i�n�f�o�r�m�a�t�i�o�n� �a�s� �a� �c�a�t�a�l�y�s�t� �t�o� �t�h�e� �f�o�r�m�a�t�i�o�n� �o�f� 

�p�l�a�n�s� �i�s� �a�n� �i�m�p�o�r�t�a�n�t� �a�n�d� �e�s�s�e�n�t�i�a�l� �p�r�o�p�e�r�t�y� �o�f� �i�n�f�o�r�m�a�-� 

�t�i�o�n�.� �T�h�i�s� �r�o�l�e� �f�o�r� �i�n�f�o�r�m�a�t�i�o�n� �m�u�s�t� �b�e� �p�r�e�s�e�r�v�e�d� �i�f� �i�n�f�o�r�-� 

�m�a�t�i�o�n� �i�s� �t�o� �p�l�a�y� �a�n� �i�m�p�o�r�t�a�n�t� �o�n�g�o�i�n�g� �p�a�r�t� �i�n� �t�h�e� �m�o�d�e�l� �o�f� 

�c�h�o�i�c�e� �c�o�n�s�t�r�u�c�t�e�d� �h�e�r�e�.� �O�n�e� �s�h�o�u�l�d� �n�o�t�e� �t�h�a�t� �i�t� �i�s� �t�h�i�s� 

�r�o�l�e� �w�h�i�c�h� �h�a�s� �h�e�r�e�t�o�f�o�r�e� �a�t�t�r�a�c�t�e�d� �t�h�e� �l�e�a�s�t� �a�t�t�e�n�t�i�o�n� �f�r�o�m� 

�e�c�o�n�o�m�i�s�t�s�.



�C�h�a�p�t�e�r� �T�h�r�e�e� 

�I�N�F�O�R�M�A�T�I�O�N� �P�R�O�C�E�S�S�I�N�G� �A�N�D� �D�A�T�A� �C�O�L�L�E�C�T�I�O�N� 

�I�n�t�r�o�d�u�c�t�i�o�n� 

�T�h�e� �p�u�r�p�o�s�e� �o�f� �t�h�i�s� �c�h�a�p�t�e�r� �i�s� �t�o� �d�i�s�c�u�s�s� �t�h�e� �n�a�t�u�r�e� 

�o�f� �i�n�f�o�r�m�a�t�i�o�n� �p�r�o�c�e�s�s�i�n�g� �a�n�d� �d�a�t�a� �c�o�l�l�e�c�t�i�o�n�,� �t�h�e� �m�e�a�n�s� �o�f� 

�a�c�q�u�i�r�i�n�g� �i�n�f�o�r�m�a�t�i�o�n�,� �i�n� �o�r�d�e�r� �t�o� �p�r�o�v�i�d�e� �a� �b�a�s�i�s� �f�r�o�m� �w�h�i�c�h� 

�t�o� �e�x�a�m�i�n�e� �a�n�d� �e�x�p�l�a�i�n� �t�h�e� �c�h�o�i�c�e� �p�r�o�b�l�e�m� �f�a�c�e�d� �b�y� �a�n� �i�n�d�i�-� 

�v�i�d�u�a�l� �p�o�s�s�e�s�s�i�n�g� �o�n�l�y� �i�m�p�e�r�f�e�c�t� �i�n�f�o�r�m�a�t�i�o�n�.� �T�h�e� �c�h�o�i�c�e� 

�p�r�o�b�l�e�m� �i�t�s�e�l�f� �w�i�l�l� �b�e� �d�e�v�e�l�o�p�e�d� �i�n� �t�h�e� �n�e�x�t� �c�h�a�p�t�e�r�.� �I�n� 

�t�h�i�s� �c�h�a�p�t�e�r�,� �t�h�e� �n�a�t�u�r�e� �o�f� �i�n�f�o�r�m�a�t�i�o�n� �a�c�q�u�i�s�i�t�i�o�n� �i�s� �e�x�-� 

�p�l�o�r�e�d� �i�n� �o�r�d�e�r� �t�o� �(�1�)� �p�r�o�v�i�d�e� �a�n� �u�n�d�e�r�s�t�a�n�d�i�n�g� �o�f� �t�h�e� �p�r�o�-� 

�c�e�s�s�e�s� �o�f� �i�n�f�o�r�m�a�t�i�o�n� �a�c�q�u�i�s�i�t�i�o�n�,� �a�n�d� �(�2�)� �t�o� �p�r�o�v�i�d�e� �t�h�e� 

�c�o�n�c�e�p�t�u�a�l� �b�a�s�i�s� �o�f� �t�h�e� �c�o�s�t�l�y� �n�a�t�u�r�e� �o�f� �i�n�f�o�r�m�a�t�i�o�n� �a�n�d� 

�t�h�u�s� �e�x�p�l�a�i�n� �i�t�s� �s�c�a�r�c�i�t�y�.� �I�n� �t�h�e� �p�r�o�c�e�s�s� �o�f� �d�i�s�c�u�s�s�i�n�g� �i�n�-� 

�f�o�r�m�a�t�i�o�n� �a�c�q�u�i�s�i�t�i�o�n�,� �i�t� �i�s� �a�r�g�u�e�d� �t�h�a�t� �(�1�)� �t�h�e� �c�o�s�t�l�y� 

�n�a�t�u�r�e� �o�f� �i�n�f�o�r�m�a�t�i�o�n� �p�r�o�c�e�s�s�i�n�g� �i�s� �o�f� �g�r�e�a�t�e�r� �i�m�p�o�r�t�a�n�c�e� 

�t�h�a�n� �t�h�a�t� �o�f� �d�a�t�a� �c�o�l�l�e�c�t�i�o�n�,� �a�n�d� �(�2�)� �t�h�a�t� �e�c�o�n�o�m�i�s�t�s� �h�a�v�e� 

�f�a�i�l�e�d� �t�o� �n�o�t�e� �t�h�e� �c�o�s�t�l�y� �n�a�t�u�r�e� �o�f� �i�n�f�o�r�m�a�t�i�o�n� �p�r�o�c�e�s�s�i�n�g� 

�a�n�d� �h�a�v�e�,� �i�n�s�t�e�a�d�,� �f�o�c�u�s�e�d� �u�p�o�n� �t�h�e� �l�e�s�s� �e�c�o�n�o�m�i�c�a�l�l�y� �i�m�p�o�r�-� 

�t�a�n�t� �c�o�s�t� �o�f� �c�o�l�l�e�c�t�i�o�n� �o�f� �d�a�t�a�.� �T�h�e� �c�h�a�p�t�e�r� �i�s� �d�i�v�i�d�e�d� 

�i�n�t�o� �t�w�o� �s�e�c�t�i�o�n�s�.� �T�h�e� �f�i�r�s�t� �s�e�c�t�i�o�n� �i�s� �d�e�v�o�t�e�d� �t�o� �d�i�s�c�u�s�s�-� 

�i�n�g� �t�h�e� �c�o�s�t�l�y� �a�n�d� �u�n�p�r�e�d�i�c�t�a�b�l�e� �n�a�t�u�r�e� �o�f� �i�n�f�o�r�m�a�t�i�o�n� �a�c�q�u�i�-� 

�s�i�t�i�o�n�.� �T�h�e� �s�e�c�o�n�d� �s�e�c�t�i�o�n� �f�o�c�u�s�e�s� �u�p�o�n� �i�n�f�o�r�m�a�t�i�o�n� 
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�3�9� 

�p�r�o�c�e�s�s�i�n�g�,� �d�i�v�i�d�i�n�g� �i�t� �i�n�t�o� �t�h�r�e�e� �m�o�d�e�s� �s�o� �t�h�a�t� �t�h�e� �a�u�t�o�n�o�-� 

�m�o�u�s�,� �d�e�t�e�r�m�i�n�a�t�e�,� �a�n�d� �i�n�d�e�t�e�r�m�i�n�a�t�e� �m�o�d�e�s� �o�f� �i�n�f�o�r�m�a�t�i�o�n� 

�p�r�o�c�e�s�s�i�n�g� �c�a�n� �b�e� �i�d�e�n�t�i�f�i�e�d�.� �G�r�e�a�t� �c�a�r�e� �i�s� �d�e�v�o�t�e�d� �t�o� 

�d�e�v�e�l�o�p� �w�h�a�t� �m�i�g�h�t� �s�e�e�m� �t�o� �b�e� �"�o�b�v�i�o�u�s� �p�o�i�n�t�s�"� �i�n� �o�r�d�e�r� �t�h�a�t� 

�c�o�n�f�u�s�i�o�n� �a�b�o�u�t� �t�h�e� �n�a�t�u�r�e� �o�f� �i�n�f�o�r�m�a�t�i�o�n� �p�r�o�c�e�s�s�i�n�g� �c�a�n� �b�e� 

�a�v�o�i�d�e�d� �i�n� �t�h�e� �n�e�x�t� �t�w�o� �c�h�a�p�t�e�r�s� �i�n� �w�h�i�c�h� �t�h�e� �n�a�t�u�r�e� �o�f� �i�n�-� 

�f�o�r�m�a�t�i�o�n� �p�r�o�c�e�s�s�i�n�g� �p�l�a�y�s� �a� �c�r�u�c�i�a�l� �r�o�l�e�.� 

�I�n�f�o�r�m�a�t�i�o�n� �P�r�o�c�e�s�s�i�n�g� �a�n�d� �D�a�t�a� �C�o�l�l�e�c�t�i�o�n� 

�A�n� �i�n�d�i�v�i�d�u�a�l� �c�a�n� �a�c�q�u�i�r�e� �a�d�d�i�t�i�o�n�a�l� �i�n�f�o�r�m�a�t�i�o�n� �i�n� 

�t�w�o� �w�a�y�s�.� �(�1�)� �H�e� �c�a�n� �p�r�o�c�e�s�s� �i�n�f�o�r�m�a�t�i�o�n� �t�h�a�t� �h�e� �a�l�r�e�a�d�y� 

�p�o�s�s�e�s�s�e�s� �i�n� �o�r�d�e�r� �t�o� �c�r�e�a�t�e� �n�e�w�,� �m�o�r�e� �h�i�g�h�l�y� �r�e�f�i�n�e�d� �i�n�f�o�r�-� 

�m�a�t�i�o�n� �(�i�n�f�o�r�m�a�t�i�o�n� �p�r�o�c�e�s�s�i�n�g� �b�e�i�n�g� �d�e�f�i�n�e�d� �a�s� �t�h�e� �p�r�o�c�e�s�s� 

�b�y� �w�h�i�c�h� �i�n�f�o�r�m�a�t�i�o�n� �c�a�n� �b�e� �f�u�r�t�h�e�r� �r�e�f�i�n�e�d�)�.� �O�r� �(�2�)� �h�e� �c�a�n� 

�c�o�l�l�e�c�t� �d�a�t�a� �(�d�a�t�a� �c�o�l�l�e�c�t�i�o�n� �b�e�i�n�g� �d�e�f�i�n�e�d� �a�s� �t�h�e� �p�r�o�c�e�s�s� 

�b�y� �w�h�i�c�h� �d�a�t�a� �i�s� �t�r�a�n�s�f�o�r�m�e�d� �i�n�t�o� �r�a�w� �s�e�n�s�u�a�l� �i�n�f�o�r�m�a�t�i�o�n�)�.� 

�T�h�e� �i�n�f�o�r�m�a�t�i�o�n� �p�o�s�s�e�s�s�e�d� �b�y� �a�n� �i�n�d�i�v�i�d�u�a�l� �a�t� �a�n�y� �p�o�i�n�t� �i�n� 

�t�i�m�e� �r�e�f�l�e�c�t�s� �h�i�s� �c�h�o�i�c�e�s� �a�b�o�u�t� �t�h�e� �i�n�f�o�r�m�a�t�i�o�n� �"�w�o�r�t�h�"� 

�p�r�o�c�e�s�s�i�n�g� �a�n�d� �t�h�e� �d�a�t�a�  ��w�o�r�t�h�"� �c�o�l�l�e�c�t�i�n�g� �(�c�o�l�l�e�c�t�i�n�g� �d�a�t�a� 

�m�a�y� �o�r� �m�a�y� �n�o�t� �r�e�q�u�i�r�e� �p�u�r�c�h�a�s�i�n�g� �o�r� �a�c�q�u�i�r�i�n�g� �i�t�)� �a�s� �w�e�l�l� �a�s� 

�h�i�s� �s�k�i�l�l�s� �a�t� �i�n�f�o�r�m�a�t�i�o�n� �p�r�o�c�e�s�s�i�n�g� �a�n�d� �t�h�e� �d�a�t�a� �a�v�a�i�l�a�b�l�e� 

�t�o� �h�i�m�.� �T�h�e� �n�a�t�u�r�a�l� �l�i�m�i�t�a�t�i�o�n� �o�n� �t�h�e� �i�n�f�o�r�m�a�t�i�o�n� �t�h�a�t� �o�n�e� 

�c�a�n� �p�o�s�s�e�s�s� �i�s� �d�e�t�e�r�m�i�n�e�d� �b�y� �a�n� �i�n�d�i�v�i�d�u�a�l�'�s� �i�n�n�a�t�e� �a�b�i�l�i�t�i�e�s� 

�a�t� �i�n�f�o�r�m�a�t�i�o�n� �p�r�o�c�e�s�s�i�n�g� �a�n�d� �d�a�t�a� �c�o�l�l�e�c�t�i�o�n� �a�n�d� �t�h�e� �h�i�g�h�l�y� 

�r�e�f�i�n�e�d� �d�a�t�a� �a�v�a�i�l�a�b�l�e� �t�o� �h�i�m� �w�h�i�c�h� �a�l�l�o�w�s� �o�n�e� �t�o� �c�o�l�l�e�c�t



�4�0� 

�m�o�r�e� �i�n�f�o�r�m�a�t�i�o�n� �p�e�r� �u�n�i�t� �o�f� �d�a�t�a� �a�n�d� �w�h�i�c�h� �c�a�n� �e�n�h�a�n�c�e� �t�h�e� 

�d�e�v�e�l�o�p�m�e�n�t� �o�f� �s�k�i�l�l�s� �r�e�l�a�t�e�d� �t�o� �i�n�f�o�r�m�a�t�i�o�n� �p�r�o�c�e�s�s�i�n�g� �a�n�d� 

�d�a�t�a� �c�o�l�l�e�c�t�i�o�n�.� �B�e�c�a�u�s�e� �r�e�f�i�n�e�d� �d�a�t�a� �i�s� �a�l�w�a�y�s� �d�i�r�e�c�t�l�y� 

�o�r� �i�n�d�i�r�e�c�t�l�y� �a� �p�r�o�d�u�c�t� �o�f� �r�e�f�i�n�e�d� �i�n�f�o�r�m�a�t�i�o�n�,� �t�h�e� �c�o�n�-� 

�s�t�r�a�i�n�t� �o�n� �t�h�e� �i�n�f�o�r�m�a�t�i�o�n� �t�h�a�t� �c�a�n� �b�e� �p�o�s�s�e�s�s�e�d� �b�y� �t�h�e� �m�e�m�-� 

�b�e�r�s� �o�f� �a� �s�o�c�i�e�t�y� �d�e�p�e�n�d�s� �u�l�t�i�m�a�t�e�l�y� �u�p�o�n� �t�h�e�i�r� �i�n�n�a�t�e� 

�s�k�i�l�l�s� �a�t� �i�n�f�o�r�m�a�t�i�o�n� �p�r�o�c�e�s�s�i�n�g� �(�f�r�o�m� �t�h�e� �m�y�t�h�i�c�a�l� �o�r�i�g�i�n�s� 

�o�f� �t�h�e�i�r� �s�o�c�i�e�t�y� �t�o� �t�h�e� �p�r�e�s�e�n�t�)� �a�n�d� �u�p�o�n� �t�h�e�i�r� �i�n�f�o�r�m�a�t�i�o�n�a�l� 

�i�n�t�e�r�e�s�t�s� �w�h�i�c�h� �j�o�i�n�t�l�y� �d�e�t�e�r�m�i�n�e� �t�h�e� �c�o�l�l�e�c�t�i�o�n� �o�f� �h�i�g�h�l�y� 

�r�e�f�i�n�e�d� �d�a�t�a� �t�h�a�t� �w�i�l�l� �b�e� �d�e�v�e�l�o�p�e�d� �a�n�d� �"�p�a�s�s�e�d�"� �o�n� �t�o� 

�s�u�c�c�e�e�d�i�n�g� �g�e�n�e�r�a�t�i�o�n�s�.� �W�h�i�l�e� �d�a�t�a� �c�o�l�l�e�c�t�i�o�n� �i�s� �n�o�t� �w�i�t�h�o�u�t� 

�i�m�p�o�r�t�a�n�c�e�,� �i�n�d�i�v�i�d�u�a�l�s� �r�a�r�e�l�y� �h�a�v�e� �t�h�e� �r�e�s�o�u�r�c�e�s� �o�r� �w�i�l�l� �t�o� 

�p�r�o�c�e�s�s� �c�o�m�p�l�e�t�e�l�y� �t�h�e� �"�w�e�a�l�t�h�"� �o�f� �d�a�t�a� �a�v�a�i�l�a�b�l�e� �a�t� �a� 

�S�i�n�g�l�e� �p�o�i�n�t� �i�n� �t�i�m�e�,� �a�n�d� �n�e�v�e�r� �t�o� �p�r�o�c�e�s�s� �a�l�l� �o�f� �t�h�e� �d�a�t�a� 

�c�o�l�l�e�c�t�e�d� �i�n� �t�h�e� �c�o�u�r�s�e� �o�f� �a� �l�i�f�e�t�i�m�e�.� �I�n� �t�h�i�s� �s�e�n�s�e�,� �d�a�t�a� 

�i�s� �s�u�p�e�r�a�b�u�n�d�a�n�t�.� �I�t� �i�s� �t�h�e� �c�o�s�t�l�y� �n�a�t�u�r�e� �o�f� �i�n�f�o�r�m�a�t�i�o�n� 

�p�r�o�c�e�s�s�i�n�g� �w�h�i�c�h� �s�e�r�v�e�s� �a�s� �t�h�e� �e�f�f�e�c�t�i�v�e� �l�i�m�i�t� �t�o� �t�h�e� �i�n�f�o�r�-� 

�m�a�t�i�o�n� �a�s�s�i�m�i�l�a�t�e�d� �b�y� �a�n� �i�n�d�i�v�i�d�u�a�l� �r�a�t�h�e�r� �t�h�a�n� �a�n�y� �b�o�u�n�d�s� 

�O�n� �p�o�t�e�n�t�i�a�l�l�y� �r�e�f�i�n�a�b�l�e� �d�a�t�a�.� �A�l�t�h�o�u�g�h� �h�i�g�h�l�y� �r�e�f�i�n�e�d� �d�a�t�a� 

�w�i�l�l� �o�f�t�e�n� �c�o�m�m�a�n�d� �a� �p�o�s�i�t�i�v�e� �p�r�i�c�e�,� �i�t�s� �s�c�a�r�c�i�t�y� �i�s� �a� �c�o�n�-� 

�s�e�q�u�e�n�c�e� �o�f� �s�c�a�r�c�e� �r�e�f�i�n�e�d� �i�n�f�o�r�m�a�t�i�o�n�.� 

�T�h�e� �c�o�s�t�l�y� �n�a�t�u�r�e� �o�f� �a�c�q�u�i�r�i�n�g� �i�n�f�o�r�m�a�t�i�o�n� �i�s� �a� 

�d�i�r�e�c�t� �c�o�n�s�e�q�u�e�n�c�e� �o�f� �t�h�e� �e�x�i�s�t�e�n�c�e� �o�f� �c�a�p�a�c�i�t�y� �c�o�n�s�t�r�a�i�n�t�s� 

�f�o�r� �i�n�f�o�r�m�a�t�i�o�n� �p�r�o�c�e�s�s�i�n�g� �a�n�d� �d�a�t�a� �c�o�l�l�e�c�t�i�o�n� �a�n�d� �t�h�e� �f�a�c�t� 

�t�h�a�t� �a�n� �i�n�d�i�v�i�d�u�a�l� �c�a�n� �u�s�e� �h�i�s� �l�i�m�i�t�e�d� �i�n�f�o�r�m�a�t�i�o�n�a�l� �c�a�p�a�c�i�t�y



�4�1� 

�i�n� �m�o�r�e� �t�h�a�n� �o�n�e� �w�a�y�.� �O�n�e� �c�a�n� �d�e�c�i�d�e� �t�o� �p�r�o�c�e�s�s� �s�o�m�e� �c�o�l�-� 

�l�e�c�t�i�o�n� �o�f� �i�n�f�o�r�m�a�t�i�o�n� �i�n�s�t�e�a�d� �o�f� �s�o�m�e� �o�t�h�e�r�,� �a�n�d�/�o�r� �h�e� �c�a�n� 

�d�e�c�i�d�e� �t�o� �c�o�l�l�e�c�t� �s�o�m�e� �p�a�r�t�i�c�u�l�a�r� �s�e�t� �o�f� �d�a�t�a� �r�a�t�h�e�r� �t�h�a�n� 

�a�n�o�t�h�e�r�.� �G�i�v�e�n� �t�h�i�s�,� �i�n�f�o�r�m�a�t�i�o�n� �a�c�q�u�i�s�i�t�i�o�n� �b�e�c�o�m�e�s� �a�n� 

�e�c�o�n�o�m�i�c� �d�e�c�i�s�i�o�n� �v�a�r�i�a�b�l�e�,� �a� �m�a�t�t�e�r� �o�f� �c�h�o�i�c�e�-�-�n�o�t� �a�n� 

�e�x�t�e�r�n�a�l�l�y� �s�p�e�c�i�f�i�e�d� �a�s�p�e�c�t� �o�f� �e�x�i�s�t�e�n�c�e� �a�s� �i�t� �i�s� �c�o�n�c�e�i�v�e�d� 

�t�o� �b�e� �i�n� �a� �p�u�r�e�l�y� �a�d�a�p�t�i�v�e� �m�o�d�e�l�.� �T�h�e� �p�o�s�s�i�b�i�l�i�t�y� �o�f� �u�s�i�n�g� 

�"�n�o�n�-�i�n�f�o�r�m�a�t�i�o�n�a�l�"� �r�e�s�o�u�r�c�e�s� �t�o� �e�n�h�a�n�c�e� �i�n�f�o�r�m�a�t�i�o�n� �a�c�q�u�i�-� 

�S�i�t�i�o�n� �(�f�o�r� �e�x�a�m�p�l�e� �b�y� �p�u�r�c�h�a�s�i�n�g� �b�o�o�k�s� �o�r� �l�e�c�t�u�r�e�s� �o�r� �a� 

�"�t�h�o�u�g�h�t� �p�r�o�v�o�k�i�n�g� �a�t�m�o�s�p�h�e�r�e�"�)� �a�d�d�s� �a�n�o�t�h�e�r� �d�i�m�e�n�s�i�o�n� �t�o� 

�t�h�e� �c�o�s�t� �o�f� �a�c�q�u�i�r�i�n�g� �i�n�f�o�r�m�a�t�i�o�n�-�-�t�h�a�t� �o�f� �f�o�r�e�g�o�i�n�g� �n�o�n�-� 

�i�n�f�o�r�m�a�t�i�o�n�a�l� �a�c�t�i�v�i�t�i�e�s� �(�f�o�r� �e�x�a�m�p�l�e�,� �i�n�v�e�s�t�i�n�g� �i�n� �p�h�y�s�i�-�~� 

�c�a�l� �c�a�p�i�t�a�l�)�.� 

�A�l�t�h�o�u�g�h� �t�h�e� �c�o�s�t�s� �o�f� �a�c�q�u�i�r�i�n�g�-�i�n�f�o�r�m�a�t�i�o�n� �g�r�e�a�t�l�y� 

�i�n�f�l�u�e�n�c�e� �t�h�e� �k�i�n�d� �o�f� �i�n�f�o�r�m�a�t�i�o�n� �t�h�a�t� �o�n�e� �w�i�l�l� �t�e�n�d� �t�o� 

�a�c�q�u�i�r�e� �a�n�d� �t�h�e� �k�i�n�d� �o�f� �c�h�o�i�c�e�s� �o�n�e� �w�i�l�l� �m�a�k�e�,� �t�h�e�s�e� �c�o�s�t�s� 

�h�a�v�e� �b�e�e�n� �l�a�r�g�e�l�y� �i�g�n�o�r�e�d� �b�y� �e�c�o�n�o�m�i�s�t�s�,� �w�i�t�h� �t�h�e� �e�x�c�e�p�t�i�o�n� 

�o�f� �t�h�e� �r�e�c�e�n�t� �e�c�o�n�o�m�i�c�s� �o�f� �s�e�a�r�c�h� �l�i�t�e�r�a�t�u�r�e� �w�h�i�c�h�,� �u�n�f�o�r�-� 

�t�u�n�a�t�e�l�y�,� �c�o�n�s�i�d�e�r�s� �o�n�l�y� �t�h�e� �c�o�s�t�s� �o�f� �d�a�t�a� �a�c�c�u�m�u�l�a�t�i�o�n�,� �t�h�e� 

�l�e�s�s� �e�c�o�n�o�m�i�c�a�l�l�y� �i�m�p�o�r�t�a�n�t� �o�f� �t�h�e� �t�w�o� �m�e�a�n�s� �o�f� �a�c�q�u�i�r�i�n�g� 

�i�n�f�o�r�m�a�t�i�o�n�.� �T�h�e� �c�o�s�t� �o�f� �i�n�f�o�r�m�a�t�i�o�n� �p�r�o�c�e�s�s�i�n�g� �h�a�s� �b�e�e�n� 

�t�o�t�a�l�l�y� �i�g�n�o�r�e�d�.� �T�h�e� �c�o�n�s�e�q�u�e�n�c�e�s� �o�f� �c�o�s�t�l�y� �i�n�f�o�r�m�a�t�i�o�n� 

�p�r�o�c�e�s�s�i�n�g� �a�r�e� �i�m�p�o�r�t�a�n�t� �o�n�e�s� �a�n�d� �s�h�a�l�l� �b�e� �d�e�v�e�l�o�p�e�d� �i�n� �t�h�e� 

�n�e�x�t� �t�h�r�e�e� �c�h�a�p�t�e�r�s�.� �S�u�f�f�i�c�e� �i�t� �t�o� �s�a�y� �t�h�a�t� �w�i�t�h�o�u�t� �f�o�c�u�s�i�n�g� 

�u�p�o�n� �t�h�e� �c�o�s�t�s� �o�f� �i�n�f�o�r�m�a�t�i�o�n� �p�r�o�c�e�s�s�i�n�g�,� �o�n�e� �c�a�n� �n�o�t� �b�e�g�i�n



�4�2� 

�t�o� �e�x�p�l�a�i�n� �w�h�y� �t�h�e� �c�u�r�r�e�n�t� �p�h�y�s�i�c�a�l� �w�e�a�l�t�h� �o�f� �w�e�s�t�e�r�n� �s�o�-� 

�c�i�e�t�y� �w�a�s� �n�o�t� �t�h�e� �s�t�a�t�e� �o�f� �a�f�f�a�i�r�s� �t�w�o� �t�h�o�u�s�a�n�d� �y�e�a�r�s� �a�g�o�,� 

�t�h�e� �p�h�y�s�i�c�a�l� �m�e�a�n�s� �e�x�i�s�t�e�d� �b�u�t� �n�o�t� �t�h�e� �i�n�f�o�r�m�a�t�i�o�n� �r�e�q�u�i�r�e�d� 

�t�o� �u�t�i�l�i�z�e� �t�h�e�m�.� 

�A�c�q�u�i�r�i�n�g� �i�n�f�o�r�m�a�t�i�o�n� �d�i�f�f�e�r�s� �f�r�o�m� �a�c�q�u�i�r�i�n�g� �a�n� 

�o�r�d�i�n�a�r�y� �e�c�o�n�o�m�i�c� �g�o�o�d�,� �a�s� �c�o�n�v�e�n�t�i�o�n�a�l�l�y� �c�o�n�c�e�i�v�e�d�,� �i�n� �t�h�a�t� 

�o�n�e� �c�a�n� �n�o�t� �k�n�o�w� �b�e�f�o�r�e�h�a�n�d� �p�r�e�c�i�s�e�l�y� �w�h�a�t� �i�t� �i�s� �t�h�a�t� �o�n�e� �i�s� 

�a�c�q�u�i�r�i�n�g�.� �T�h�e�r�e� �i�s� �a�n� �i�n�h�e�r�e�n�t� �u�n�c�e�r�t�a�i�n�t�y� �a�b�o�u�t� �t�h�e� �e�x�a�c�t� 

�n�a�t�u�r�e� �o�f� �t�h�e� �b�i�t� �o�f� �i�n�f�o�r�m�a�t�i�o�n� �o�n�e� �s�e�e�k�s�,� �o�r� �o�n�e� �w�o�u�l�d� �a�l�-� 

�r�e�a�d�y� �p�o�s�s�e�s�s� �t�h�e� �i�n�f�o�r�m�a�t�i�o�n� �o�f� �i�n�t�e�r�e�s�t� �a�n�d� �w�o�u�l�d� �n�o�t� �h�a�v�e� 

�t�o� �i�n�v�e�s�t� �r�e�s�o�u�r�c�e�s� �i�n� �o�r�d�e�r� �t�o� �o�b�t�a�i�n� �i�t�.� �O�n�e� �m�a�y� �h�a�v�e� �a�n� 

�i�d�e�a� �a�b�o�u�t� �t�h�e� �r�a�n�g�e� �a�n�d� �l�i�k�e�l�y� �n�a�t�u�r�e� �o�f� �t�h�e� �i�n�f�o�r�m�a�t�i�o�n� 

�o�n�e� �w�i�l�l� �a�c�q�u�i�r�e�,� �b�u�t� �i�t�s� �p�r�e�c�i�s�e� �n�a�t�u�r�e� �m�u�s�t� �r�e�m�a�i�n� �u�n�-� 

�k�n�o�w�n� �t�o� �b�e� �w�o�r�t�h� �s�e�e�k�i�n�g�.� �O�n�e� �m�a�y� �e�x�p�e�c�t� �t�h�a�t� �b�y� �e�n�r�o�l�l�i�n�g� 

�i�n� �a� �c�l�a�s�s� �a�b�o�u�t� �s�c�u�b�a� �d�i�v�i�n�g�,� �h�e� �w�i�l�l� �l�e�a�r�n� �s�o�m�e�t�h�i�n�g� 

�a�b�o�u�t� �s�a�f�e�t�y� �a�n�d� �t�h�e� �u�s�e� �o�f� �s�p�e�c�i�a�l�i�z�e�d� �e�q�u�i�p�m�e�n�t�,� �b�u�t� �h�e� 

�w�o�u�l�d� �n�o�t� �a�l�r�e�a�d�y� �p�o�s�s�e�s�s� �t�h�e� �i�n�f�o�r�m�a�t�i�o�n� �h�e� �e�x�p�e�c�t�s� �t�o� �l�e�a�r�n� 

�o�r� �i�t� �w�o�u�l�d� �n�o�t� �b�e� �w�o�r�t�h�w�h�i�l�e� �t�o� �e�n�r�o�l�l� �i�n� �t�h�e� �c�o�u�r�s�e� �f�o�r� 

�i�t�s� �p�u�r�e�l�y� �i�n�f�o�r�m�a�t�i�o�n�a�l� �c�o�n�t�e�n�t� �(�w�h�i�c�h� �i�s� �p�r�o�v�i�d�e�d� �i�n�d�i�r�e�c�t�l�y� 

�v�i�a� �d�a�t�a� �i�n� �t�h�e� �f�o�r�m� �o�f� �l�e�c�t�u�r�e�s� �a�n�d� �l�i�t�e�r�a�t�u�r�e�)�.� �W�h�e�n� �o�n�e� 

�a�t�t�e�m�p�t�s� �t�o� �d�e�v�e�l�o�p� �o�r� �t�o� �r�e�f�i�n�e� �s�o�m�e� �i�d�e�a� �o�r� �t�h�e�o�r�y� �o�n�e� �d�o�e�s� 

�n�o�t� �f�u�l�l�y� �a�n�t�i�c�i�p�a�t�e� �t�h�e� �r�e�s�u�l�t�s� �o�r� �h�e� �w�o�u�l�d� �n�o�t� �d�e�v�o�t�e� �r�e�-� 

�s�o�u�r�c�e�s� �t�o� �d�e�t�e�r�m�i�n�i�n�g� �t�h�e�m�.� �T�h�o�u�g�h� �i�n�f�o�r�m�a�t�i�o�n� �i�s�,� �i�n� 

�t�h�i�s� �s�e�n�s�e�,� �a�l�w�a�y�s� �p�a�r�t�i�a�l�l�y� �a� �r�e�s�u�l�t� �o�f� �c�h�a�n�c�e�,� �i�t� �i�s�,� 

�n�e�v�e�r�t�h�e�l�e�s�s�,� �a� �r�e�s�u�l�t� �o�f� �i�n�t�e�n�t� �a�n�d� �a�n� �e�c�o�n�o�m�i�c� �d�e�c�i�s�i�o�n� �t�o



�4�3� 

�a�c�q�u�i�r�e� �i�n�f�o�r�m�a�t�i�o�n� �(�w�i�t�h� �t�h�e� �s�i�n�g�l�e� �e�x�c�e�p�t�i�o�n� �o�f� �i�n�f�o�r�m�a�-� 

�t�i�o�n� �a�c�q�u�i�r�e�d� �b�y� �a�u�t�o�n�o�m�o�u�s�l�y� �p�r�o�c�e�s�s�i�n�g� �s�o�m�e� �b�i�t� �o�f� �p�r�e�-� 

�v�i�o�u�s�l�y� �p�o�s�s�e�s�s�e�d� �i�n�f�o�r�m�a�t�i�o�n�)�.� 

�W�h�i�l�e� �e�c�o�n�o�m�i�s�t�s� �s�e�e�m� �t�o� �h�a�v�e� �i�g�n�o�r�e�d� �t�h�e� �c�o�s�t�s� �o�f� 

�i�n�f�o�r�m�a�t�i�o�n� �p�r�o�c�e�s�s�i�n�g� �t�h�e�y� �h�a�v�e� �n�o�t� �n�e�g�l�e�c�t�e�d� �t�h�e� �f�a�c�t� 

�t�h�a�t� �u�n�c�e�r�t�a�i�n�t�y� �n�e�c�e�s�s�a�r�i�l�y� �a�c�c�o�m�p�a�n�i�e�s� �i�n�f�o�r�m�a�t�i�o�n� �a�c�q�u�i�-� 

�S�i�t�i�o�n�.� �H�o�w�e�v�e�r�,� �t�h�e�r�e� �s�e�e�m�s� �t�o� �b�e� �s�o�m�e� �c�o�n�f�u�s�i�o�n� �a�b�o�u�t� �t�h�e� 

�k�i�n�d� �o�f� �u�n�c�e�r�t�a�i�n�t�y� �t�h�a�t� �e�x�i�s�t�s�.� �S�e�a�r�c�h� �t�h�e�o�r�i�s�t�s� �e�s�s�e�n�-� 

�t�i�a�l�l�y� �a�s�s�u�m�e� �t�h�a�t� �o�n�e� �i�s� �o�n�l�y� �u�n�c�e�r�t�a�i�n� �a�b�o�u�t� �t�h�e� �l�o�c�a�t�i�o�n� 

�o�f� �d�a�t�a� �w�h�i�c�h� �w�i�l�l� �y�i�e�l�d� �s�o�m�e� �p�i�e�c�e� �o�f� �v�a�l�u�a�b�l�e� �i�n�f�o�r�m�a�t�i�o�n�,� 

�u�s�u�a�l�l�y� �t�h�e� �l�o�w�e�s�t� �p�r�i�c�e� �f�o�r� �s�o�m�e� �w�e�l�l� �c�o�n�c�e�i�v�e�d� �e�c�o�n�o�m�i�c� 

�g�o�o�d�.� �T�h�e� �i�n�f�o�r�m�a�t�i�o�n� �s�o�u�g�h�t� �i�s� �c�l�e�a�r�l�y� �c�o�n�c�e�i�v�e�d�,� �a�n�d� �t�h�e� 

�s�e�a�r�c�h� �i�s� �e�f�f�i�c�i�e�n�t�l�y� �o�r�g�a�n�i�z�e�d�.� �I�s�r�e�a�l� �K�i�r�z�n�e�r�,� �o�n� �t�h�e� 

�o�t�h�e�r� �h�a�n�d�,� �a�r�g�u�e�s� �t�h�a�t� �t�h�e� �i�n�f�o�r�m�a�t�i�o�n� �o�f� �i�m�p�o�r�t�a�n�c�e� �i�s� �n�o�t� 

�i�n�f�o�r�m�a�t�i�o�n� �s�o�u�g�h�t� �d�e�l�i�b�e�r�a�t�e�l�y� �b�u�t� �r�a�t�h�e�r� �t�h�a�t� �w�h�i�c�h� �i�s� �a�c�-� 

�q�u�i�r�e�d� �"�s�p�o�n�t�a�n�e�o�u�s�l�y�.�"� �S�o�m�e� �u�s�e�f�u�l� �l�i�g�h�t� �c�a�n� �b�e� �s�h�e�d� �u�p�o�n� 

�t�h�i�s� �d�i�s�a�g�r�e�e�m�e�n�t� �b�y� �n�o�t�i�n�g� �t�h�e� �e�x�i�s�t�e�n�c�e� �o�f� �t�w�o� �e�x�t�r�e�m�e�s�:� 

�(�1�)� �i�n�f�o�r�m�a�t�i�o�n� �w�h�i�c�h� �i�s� �c�l�e�a�r�l�y� �i�m�a�g�i�n�e�d� �a�n�d� �s�o�u�g�h�t�,� �a�s� 

�t�h�a�t� �i�n�f�o�r�m�a�t�i�o�n� �s�o�u�g�h�t� �b�y� �i�n�d�i�v�i�d�u�a�l�s� �i�n� �m�o�d�e�l�s� �o�f� �o�p�t�i�m�a�l� 

�s�e�a�r�c�h�;� �a�n�d� �(�2�)� �i�n�f�o�r�m�a�t�i�o�n� �w�h�i�c�h� �i�s� �o�b�t�a�i�n�e�d� �g�r�a�t�u�i�t�o�u�s�l�y�,� 

�w�i�t�h�o�u�t� �a�n�y� �a�c�t�i�v�i�t�y� �a�i�m�e�d� �s�p�e�c�i�f�i�c�a�l�l�y� �a�t� �a�c�q�u�i�r�i�n�g� �i�t�.� 

�K�i�r�z�n�e�r� �c�a�t�e�g�o�r�i�z�e�s� �t�h�e� �f�i�r�s�t� �a�s� �d�e�l�i�b�e�r�a�t�e�l�y� �a�c�q�u�i�r�e�d� �i�n�-� 

�f�o�r�m�a�t�i�o�n� �a�n�d� �t�h�e� �s�e�c�o�n�d� �a�s� �s�p�o�n�t�a�n�e�o�u�s�l�y� �a�c�q�u�i�r�e�d� �i�n�f�o�r�m�a�-� 

�t�i�o�n�.� �H�o�w�e�v�e�r�,� �t�h�e�s�e� �c�a�t�e�g�o�r�i�e�s� �m�a�y� �b�e� �m�o�r�e� �a�c�c�u�r�a�t�e�l�y� 

� � 

�t�r�,� �K�i�r�z�n�e�r�,� �"�K�n�o�w�i�n�g� �A�b�o�u�t� �K�n�o�w�l�e�d�g�e�:� �A� �s�u�b�j�e�c�-� 
�t�i�v�i�s�t� �V�i�e�w� �o�f� �t�h�e� �R�o�l�e� �o�f� �I�n�f�o�r�m�a�t�i�o�n�,�"� �M�i�m�e�o�g�r�a�p�h�e�d� �(�N�e�w� 
�Y�o�r�k�:� �N�e�w� �Y�o�r�k� �U�n�i�v�e�r�s�i�t�y�,� �1�9�7�7�)�.
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�c�o�n�s�i�d�e�r�e�d� �e�n�d� �p�o�i�n�t�s� �o�f� �a� �c�o�n�t�i�n�u�u�m� �o�f� �a�c�q�u�i�r�a�b�l�e� �i�n�f�o�r�m�a�-� 

�t�i�o�n� �c�o�n�c�e�i�v�e�d� �b�y� �i�n�d�i�v�i�d�u�a�l�s� �w�i�t�h� �g�r�e�a�t�e�r� �o�r� �l�e�s�s�e�r� �p�r�e�c�i�-� 

�s�i�o�n�.� 

�W�h�e�n� �o�n�e� �a�t�t�e�m�p�t�s� �t�o� �d�e�v�e�l�o�p� �i�n�f�o�r�m�a�t�i�o�n� �i�m�a�g�e�s�,� �a�n� 

�i�n�d�i�v�i�d�u�a�l� �d�o�e�s� �n�o�t� �s�e�e�k� �a� �p�a�r�t�i�c�u�l�a�r� �g�o�o�d� �o�r� �s�e�r�v�i�c�e� �a�s� �i�s� 

�t�h�e� �c�a�s�e� �i�n� �c�o�n�v�e�n�t�i�o�n�a�l� �e�c�o�n�o�m�i�c� �d�e�c�i�s�i�o�n� �m�a�k�i�n�g�,� �h�e� �s�e�e�k�s� 

�s�o�m�e� �c�a�t�e�g�o�r�y� �o�f� �i�n�f�o�r�m�a�t�i�o�n�.� �T�h�e� �e�x�t�r�e�m�e�s� �m�e�n�t�i�o�n�e�d� �a�b�o�v�e� 

�d�o� �n�o�t� �d�i�f�f�e�r� �o�n�l�y� �i�n� �t�h�e� �d�e�g�r�e�e� �o�f� �u�n�c�e�r�t�a�i�n�t�y� �i�n�v�o�l�v�e�d� �b�u�t�,� 

�m�o�r�e� �i�m�p�o�r�t�a�n�t�l�y�,� �d�i�f�f�e�r� �i�n� �t�h�e� �k�i�n�d� �o�f� �u�n�c�e�r�t�a�i�n�t�y�.� �I�n� �e�a�c�h� 

�t�h�e�r�e� �i�s� �t�h�e� �u�n�c�e�r�t�a�i�n�t�y� �o�f� �w�h�i�c�h� �p�a�r�t�i�c�u�l�a�r� �b�i�t� �o�f� �d�a�t�a� �o�n�e� 

�w�i�l�l� �o�b�t�a�i�n�,� �b�u�t� �i�n� �t�h�e� �c�a�s�e� �o�f� �"�S�p�o�n�t�a�n�e�o�u�s�"� �i�n�f�o�r�m�a�t�i�o�n�,� 

�o�n�e� �i�s� �u�n�c�e�r�t�a�i�n� �a�b�o�u�t� �t�h�e� �c�a�t�e�g�o�r�y� �o�f� �i�n�f�o�r�m�a�t�i�o�n� �a�s� �w�e�l�l�.� 

�T�h�e� �s�p�e�c�t�r�u�m� �b�e�t�w�e�e�n� �t�h�e�s�e� �t�w�o� �e�x�t�r�e�m�e�s� �i�s� �d�e�t�e�r�-� 

�m�i�n�e�d� �b�y� �t�h�e� �e�x�t�e�n�t� �t�o� �w�h�i�c�h� �a�n� �i�n�d�i�v�i�d�u�a�l� �c�l�e�a�r�l�y� �d�e�f�i�n�e�s� 

�t�h�e� �c�a�t�e�g�o�r�y� �o�f� �i�n�f�o�r�m�a�t�i�o�n� �s�o�u�g�h�t�,� �w�h�a�t� �m�i�g�h�t� �b�e� �c�a�l�l�e�d� �i�t�s� 

�c�a�t�e�g�o�r�i�c�a�l� �v�a�r�i�a�n�c�e�.� �T�h�e� �c�a�t�e�g�o�r�y� �m�a�y� �b�e� �c�l�e�a�r�l�y� �d�e�f�i�n�e�d� 

�O�r� �n�a�r�r�o�w�,� �a�s� �a� �p�r�i�c�e� �o�f� �a� �d�e�f�i�n�i�t�e� �c�o�m�m�o�d�i�t�y� �a�t� �a� �c�e�r�t�a�i�n� 

�t�i�m�e� �a�n�d� �p�l�a�c�e� �i�s� �a� �n�a�r�r�o�w� �c�a�t�e�g�o�r�y� �(�w�h�a�t�e�v�e�r� �t�h�e� �v�a�r�i�a�n�c�e� 

�o�f� �p�r�i�c�e�s� �w�i�t�h�i�n� �t�h�a�t� �c�a�t�e�g�o�r�y� �m�i�g�h�t� �b�e�)�;� �o�r� �t�h�e� �c�a�t�e�g�o�r�y� 

�m�a�y� �b�e� �v�a�g�u�e�l�y� �d�e�f�i�n�e�d� �o�r� �b�r�o�a�d�,� �a�s� �t�h�e� �c�a�t�e�g�o�r�y� �"�n�e�w� �a�n�d� 

�u�s�e�f�u�l�"� �i�n�f�o�r�m�a�t�i�o�n� �i�s�.� �W�h�e�n�e�v�e�r� �o�n�e� �a�c�q�u�i�r�e�d� �i�n�f�o�r�m�a�t�i�o�n� 

�t�h�a�t� �h�a�s� �a� �p�o�s�i�t�i�v�e� �o�p�p�o�r�t�u�n�i�t�y� �c�o�s�t�,� �t�h�e� �i�n�f�o�r�m�a�t�i�o�n� �o�b�-� 

�t�a�i�n�e�d� �i�s� �t�h�e� �r�e�s�u�l�t� �o�f� �i�n�t�e�n�t�,� �h�o�w�e�v�e�r� �v�a�g�u�e� �o�r� �u�n�c�a�l�c�u�-� 

�l�a�t�e�d� �t�h�e� �i�n�t�e�n�t� �m�i�g�h�t� �a�p�p�e�a�r� �t�o� �b�e�.� �W�h�e�n� �a�n� �i�n�d�i�v�i�d�u�a�l� 

�c�a�l�l�s� �h�i�s� �s�t�o�c�k� �b�r�o�k�e�r� �t�o� �f�i�n�d� �o�u�t� �t�h�e� �c�l�o�s�i�n�g� �p�r�i�c�e� �o�f� �s�o�m�e� 

�s�t�o�c�k�,� �t�h�e� �i�n�f�o�r�m�a�t�i�o�n� �a�c�q�u�i�r�e�d� �i�s� �c�l�e�a�r�l�y� �t�h�e� �r�e�s�u�l�t� �o�f
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�i�n�t�e�n�t�.� �I�n�f�o�r�m�a�t�i�o�n� �r�e�c�e�i�v�e�d� �f�r�o�m� �a�n� �u�n�s�o�l�i�c�i�t�e�d� �p�h�o�n�e�c�a�l�l� 

�i�s� �n�o� �l�e�s�s� �a� �r�e�s�u�l�t� �o�f� �i�n�t�e�n�t� �a�l�t�h�o�u�g�h� �t�h�e� �c�a�t�e�g�o�r�y� �o�f� �i�n�-� 

�f�o�r�m�a�t�i�o�n� �s�o�u�g�h�t� �i�s� �c�l�e�a�r�l�y� �v�a�g�u�e� �a�n�d� �i�l�l�-�d�e�f�i�n�e�d�.� �T�o� �t�h�e� 

�e�x�t�e�n�t� �t�h�a�t� �p�i�c�k�i�n�g� �u�p� �a�n�d� �l�i�s�t�e�n�i�n�g� �t�o� �t�h�e� �t�e�l�e�p�h�o�n�e� �i�s� �n�o�t� 

�t�h�e� �r�e�s�u�l�t� �o�f� �a� �p�u�r�e� �r�e�f�l�e�x�,� �i�t� �i�s� �t�h�e� �r�e�s�u�l�t� �o�f� �i�n�t�e�n�t� �a�n�d� 

�r�e�v�e�a�l�s� �a� �d�e�m�a�n�d� �f�o�r� �s�o�m�e� �c�a�t�e�g�o�r�y� �o�f� �i�n�f�o�r�m�a�t�i�o�n� �h�o�w�e�v�e�r� 

�o�b�s�c�u�r�e�.� �T�h�e� �c�o�n�f�u�s�i�o�n� �w�h�i�c�h� �c�a�n� �r�e�s�u�l�t� �f�r�o�m� �l�a�b�e�l�i�n�g� �s�u�c�h� 

�i�n�f�o�r�m�a�t�i�o�n� �a�c�q�u�i�s�i�t�i�o�n� �"�s�p�o�n�t�a�n�e�o�u�s�"� �c�a�n� �b�e� �m�o�s�t� �e�a�s�i�l�y� 

�a�v�o�i�d�e�d� �b�y� �f�o�c�u�s�i�n�g� �u�p�o�n� �t�h�e� �c�a�t�e�g�o�r�i�c�a�l� �c�l�a�r�i�t�y� �o�f� �t�h�e� �d�e�-� 

�m�a�n�d� �f�o�r� �i�n�f�o�r�m�a�t�i�o�n� �o�f� �i�n�t�e�r�e�s�t� �r�a�t�h�e�r� �t�h�a�n� �u�p�o�n� �i�t�s� �"�s�p�o�n�-� 

�t�a�n�e�i�t�y�.�"� �I�n�f�o�r�m�a�t�i�o�n� �w�h�i�c�h� �i�s� �a�c�q�u�i�r�e�d� �b�e�c�a�u�s�e� �o�f� �a� �d�e�m�a�n�d� 

�f�o�r�  ��u�s�e�f�u�l�"� �i�n�f�o�r�m�a�t�i�o�n� �m�a�y� �b�e� �b�e�t�t�e�r� �d�e�s�c�r�i�b�e�d� �a�s� �t�h�e� �r�e�-� 

�s�u�l�t� �o�f� �a�l�e�r�t�n�e�s�s� �t�h�a�n� �c�a�r�e�f�u�l�l�y� �p�l�a�n�n�e�d� �s�e�a�r�c�h�,� �b�u�t� �i�t� �i�s� 

�n�o� �l�e�s�s� �a� �r�e�s�u�l�t� �o�f� �i�n�t�e�n�t�.� �I�n� �t�h�e� �n�e�x�t� �c�h�a�p�t�e�r�,� �i�t� �i�s� 

�a�r�g�u�e�d� �t�h�a�t� �c�a�r�e�f�u�l� �p�l�a�n�n�i�n�g� �i�s� �a� �c�o�s�t�l�y� �e�n�d�e�a�v�o�r�,� �a�n�d� �o�n�e� 

�e�c�o�n�o�m�i�z�e�d� �u�p�o�n�.� �T�h�u�s� �i�t� �s�e�e�m�s� �l�i�k�e�l�y� �t�h�a�t� �t�h�e� �i�n�f�o�r�m�a�t�i�o�n� 

�o�f� �m�o�s�t� �v�a�l�u�e� �t�o� �a�n� �i�n�d�i�v�i�d�u�a�l� �i�s� �t�h�e� �r�e�s�u�l�t� �o�f� �a�l�e�r�t�n�e�s�s� 

�r�a�t�h�e�r� �t�h�a�n� �s�o�m�e� �c�a�r�e�f�u�l�l�y� �a�r�t�i�c�u�l�a�t�e�d� �p�a�t�t�e�r�n� �o�f� �s�e�a�r�c�h�,� 

�b�u�t� �a�s� �a� �r�e�s�u�l�t� �o�f� �o�p�t�i�m�i�z�i�n�g� �r�a�t�h�e�r� �t�h�a�n� �a� �l�a�c�k� �o�f� �i�n�t�e�n�t�.� 

�T�h�r�e�e� �M�o�d�e�s� �o�f� �I�n�f�o�r�m�a�t�i�o�n� �P�r�o�c�e�s�s�i�n�g� 

�I�n�f�o�r�m�a�t�i�o�n� �p�r�o�c�e�s�s�i�n�g� �i�s� �e�s�s�e�n�t�i�a�l�l�y� �t�h�e� �a�c�t�i�v�i�t�y� 

�t�h�r�o�u�g�h� �w�h�i�c�h� �i�n�d�i�v�i�d�u�a�l�s� �c�r�e�a�t�e� �a�n�d� �r�e�f�i�n�e� �i�n�f�o�r�m�a�t�i�o�n�a�l� 

�i�m�a�g�e�s�.� �I�n�f�o�r�m�a�t�i�o�n� �i�m�a�g�e�s� �a�r�e� �l�a�r�g�e�l�y� �c�r�e�a�t�e�d� �b�y� �i�n�d�u�c�-� 

�t�i�v�e� �p�r�o�c�e�s�s�e�s� �a�n�d� �r�e�f�i�n�e�d� �b�y� �f�u�r�t�h�e�r� �i�n�d�u�c�t�i�o�n� �a�n�d
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�d�e�d�u�c�t�i�o�n�.�?� �O�n�e� �c�a�n� �t�h�i�n�k� �o�f� �i�n�f�o�r�m�a�t�i�o�n� �p�r�o�c�e�s�s�i�n�g� �a�s� �t�h�e� 

�a�c�t� �o�f� �s�e�a�r�c�h�i�n�g� �o�u�t� �a�n�d� �s�y�n�t�h�e�s�i�z�i�n�g� �r�e�g�u�l�a�r�i�t�i�e�s� �f�r�o�m� �a� 

�p�o�o�l� �o�f� �e�x�p�e�r�i�e�n�c�e�.�»� �T�h�e�o�r�i�e�s�,� �i�n� �t�h�i�s� �s�e�n�s�e�,� �a�r�e� �s�i�m�p�l�y� 

�i�n�f�o�r�m�a�t�i�o�n� �i�m�a�g�e�s�.� �T�h�e�y� �a�r�e� �a�t�t�e�m�p�t�s� �t�o� �d�e�v�e�l�o�p� 

�"�p�r�i�n�c�i�p�l�e�s�"� �w�h�i�c�h� �w�i�l�l� �e�x�p�l�a�i�n� �t�h�e�i�r� �e�x�p�e�r�i�e�n�c�e� �a�n�d� �h�e�l�p� 

�a�n�t�i�c�i�p�a�t�e� �t�h�e� �f�u�t�u�r�e�.� �T�h�e� �f�o�c�u�s�,� �s�k�i�l�l�,� �a�n�d� �m�e�t�h�o�d� �t�h�a�t� 

�o�n�e� �b�r�i�n�g�s� �t�o� �t�h�i�s� �t�a�s�k� �a�r�e� �e�s�s�e�n�t�i�a�l�l�y� �i�n�f�o�r�m�a�t�i�o�n�a�l� �i�m�a�g�e�s� 

�d�e�v�e�l�o�p�e�d� �b�y� �p�a�s�t� �e�f�f�o�r�t�s�.� �T�h�e� �i�n�f�o�r�m�a�t�i�o�n� �t�h�a�t� �o�n�e� �t�e�n�d�s� �t�o� 

�a�c�q�u�i�r�e� �r�e�f�l�e�c�t�s� �o�n�e�'�s� �i�m�a�g�e� �o�f� �t�h�a�t� �t�o� �b�e� �a�c�q�u�i�r�e�d�,� �a�l�t�h�o�u�g�h� 

�4� �i�t� �d�o�e�s� �d�e�t�e�r�m�i�n�e� �t�h�e� �i�n�f�o�r�-� �i�t� �i�s� �n�o�t� �d�e�t�e�r�m�i�n�e�d� �b�y� �t�h�e�m�,� 

�m�a�t�i�o�n� �w�h�i�c�h� �i�s� �s�o�u�g�h�t�.� �T�h�e� �i�n�f�o�r�m�a�t�i�o�n� �t�h�a�t� �i�s� �a�c�q�u�i�r�e�d� 

�i�n�c�l�u�d�e�s� �i�m�a�g�e�s� �o�f� �r�e�l�a�t�i�o�n�s�h�i�p�s� �b�e�t�w�e�e�n� �c�a�t�e�g�o�r�i�e�s�,� �a�n�d� 

�i�m�a�g�e�s� �o�f� �t�h�e� �c�h�a�r�a�c�t�e�r� �o�f� �u�s�e�f�u�l� �c�a�t�e�g�o�r�i�e�s�.� �T�h�i�s� �p�a�r�a�-� 

�g�r�a�p�h� �i�s� �d�e�s�i�g�n�e�d� �t�o� �g�i�v�e� �t�h�e� �r�e�a�d�e�r� �d�a�t�a� �w�h�i�c�h� �h�e� �w�i�l�l� 

� � 

�2�S�e�e�,� �f�o�r� �e�x�a�m�p�l�e�:� �J�o�h�n� �V�e�n�n�,� �T�h�e� �P�r�i�n�c�i�p�l�e�s� �o�f� 
�E�m�p�i�r�i�c�a�l� �o�r� �I�n�d�u�c�t�i�v�e� �L�o�g�i�c� �(�N�e�w� �Y�o�r�k�:� �L�e�n�n�o�x� �H�i�l�l� �P�u�b�-� 
�l�i�s�h�i�n�g� �a�n�d� �D�i�s�t�r�i�b�u�t�i�n�g� �C�o�.�,� �1�9�7�2�)� �(�o�r�i�g�i�n�a�l�l�y� �p�u�b�l�i�s�h�e�d� 
�i�n� �1�9�0�7�)�,� �p�p�.� �3�7�4�-�4�0�2�;� �K�a�r�l� �R�.� �P�o�p�p�e�r�,� �O�b�j�e�c�t�i�v�e� �K�n�o�w�l�e�d�g�e�,� 
�A�n� �E�v�o�l�u�t�i�o�n�a�r�y� �A�p�p�r�o�a�c�h� �(�O�x�f�o�r�d� �a�t� �t�h�e� �C�l�a�r�e�n�d�o�n� �P�r�e�s�s�,� 
�L�9�7�2�)�.� 

� � 

� � 

� � 

�3�P�o�p�p�e�r�'�s� �m�o�r�e� �f�o�r�m�a�l� �d�e�s�c�r�i�p�t�i�o�n� �o�f� �t�h�i�s� �p�r�o�c�e�s�s� 
�i�s� �c�o�n�j�e�c�t�u�r�e� �a�n�d� �c�o�r�r�o�b�o�r�a�t�i�o�n�.� 

�4�t�h�i�s� �f�e�a�t�u�r�e� �w�h�e�n� �c�o�m�b�i�n�e�d� �w�i�t�h� �h�i�g�h� �i�n�f�o�r�m�a�t�i�o�n� 
�c�o�s�t�s� �g�i�v�e�s� �r�i�s�e� �t�o� �t�h�e� �p�h�e�n�o�m�e�n�a� �d�e�s�c�r�i�b�e�d� �b�y� �T�h�o�m�a�s� �K�u�h�n� 
�i�n� �T�h�e� �S�t�r�u�c�t�u�r�e� �o�f� �S�c�i�e�n�t�i�f�i�c� �R�e�v�o�l�u�t�i�o�n�s� �(�C�h�i�c�a�g�o�:� 
�C�h�i�c�a�g�o� �P�r�e�s�s�,� �1�9�6�2�)�.� �T�h�e� �s�t�e�a�d�f�a�s�t�n�e�s�s� �o�f� �b�e�l�i�e�f� �i�n� �t�h�e� 
�f�a�c�e� �o�f� �c�o�n�t�r�a�d�i�c�t�i�n�g� �e�v�i�d�e�n�c�e� �i�s� �n�o�t� �s�o� �m�u�c�h� �a� �m�a�t�t�e�r� �o�f� 
�i�g�n�o�r�a�n�c�e� �a�s� �o�f� �t�h�e� �h�i�g�h� �c�o�s�t�s� �o�f� �r�e�s�t�r�u�c�t�u�r�i�n�g� �o�n�e�'�s� �c�o�l�-� 
�l�e�c�t�i�o�n� �o�f� �i�n�f�o�r�m�a�t�i�o�n� �i�m�a�g�e�s� �a�n�d� �t�h�e� �a�n�t�i�c�i�p�a�t�e�d� �m�i�n�o�r� 
�g�a�i�n�s� �o�f� �d�o�i�n�g� �s�o�.� 

� 
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�i�n�t�e�r�p�r�e�t� �a�s� �a�n� �i�n�f�o�r�m�a�t�i�o�n� �i�m�a�g�e� �o�f� �t�h�e� �c�o�n�c�e�p�t� �o�f� �i�n�f�o�r�-� 

�m�a�t�i�o�n� �i�m�a�g�e� �u�s�e�d� �i�n� �t�h�i�s� �d�i�s�s�e�r�t�a�t�i�o�n�.� �T�h�e� �p�r�o�c�e�s�s� �w�h�i�c�h� 

�t�h�e� �r�e�a�d�e�r� �w�i�l�l� �u�s�e� �t�o� �c�r�e�a�t�e� �t�h�i�s� �i�m�a�g�e� �i�s� �c�o�m�p�l�e�x� �a�n�d� 

�w�i�l�l� �d�r�a�w� �u�p�o�n� �h�i�s� �i�n�d�u�c�t�i�v�e�l�y� �d�e�r�i�v�e�d� �r�e�f�e�r�e�n�t�s� �c�r�e�a�t�e�d� 

�f�r�o�m� �e�x�p�e�r�i�e�n�c�e� �w�i�t�h� �w�o�r�d�s� �a�n�d� �t�h�o�u�g�h�t�.� �A�l�t�h�o�u�g�h� �t�h�e� �c�o�n�-� 

�v�e�n�t�i�o�n�a�l� �c�a�t�e�g�o�r�i�e�s� �o�f� �t�h�e� �p�h�i�l�o�s�o�p�h�y� �o�f� �k�n�o�w�l�e�d�g�e�,� �i�n�d�u�c�-� 

�t�i�o�n� �a�n�d� �d�e�d�u�c�t�i�o�n�,� �d�o� �d�e�s�c�r�i�b�e� �i�n�f�o�r�m�a�t�i�o�n� �p�r�o�c�e�s�s�i�n�g�,� 

�t�h�e�s�e� �c�a�t�e�g�o�r�i�e�s� �d�o� �n�o�t� �i�s�o�l�a�t�e� �t�h�e� �f�e�a�t�u�r�e�s� �o�f� �i�n�t�e�r�e�s�t� 

�h�e�r�e�.� �>� 

�F�o�r� �t�h�e� �p�u�r�p�o�s�e�s� �o�f� �t�h�i�s� �d�i�s�s�e�r�t�a�t�i�o�n� �i�t� �w�i�l�l� �b�e� 

�u�s�e�f�u�l� �t�o� �d�i�v�i�d�e� �t�h�e� �c�a�t�e�g�o�r�y� �i�n�f�o�r�m�a�t�i�o�n� �p�r�o�c�e�s�s�i�n�g� �i�n�t�o� 

�t�h�r�e�e� �s�u�b�-�c�a�t�e�g�o�r�i�e�s�-�-�h�e�r�e�a�f�t�e�r� �r�e�f�e�r�r�e�d� �t�o� �a�s� �i�n�f�o�r�m�a�t�i�o�n� 

�p�r�o�c�e�s�s�i�n�g� �m�o�d�e�s�:� �a�u�t�o�n�o�m�o�u�s� �i�n�f�o�r�m�a�t�i�o�n� �p�r�o�c�e�s�s�i�n�g�,� �d�e�t�e�r�-� 

�m�i�n�a�t�e� �i�n�f�o�r�m�a�t�i�o�n� �p�r�o�c�e�s�s�i�n�g�,� �a�n�d� �i�n�d�e�t�e�r�m�i�n�a�t�e� �i�n�f�o�r�m�a�t�i�o�n� 

�p�r�o�c�e�s�s�i�n�g�.� �C�o�n�s�i�d�e�r�a�t�i�o�n� �o�f� �t�h�e�s�e� �t�h�r�e�e� �m�o�d�e�s� �w�i�l�l� �c�l�a�r�i�f�y� 

�t�h�e� �n�a�t�u�r�e� �o�f� �i�n�f�o�r�m�a�t�i�o�n� �p�r�o�c�e�s�s�i�n�g� �a�n�d� �c�o�n�t�r�i�b�u�t�e� �t�o� �t�h�e� 

�c�o�n�c�e�p�t�u�a�l�i�z�a�t�i�o�n� �o�f� �t�h�e� �i�n�f�o�r�m�a�t�i�o�n� �p�r�o�c�e�s�s�i�n�g� �d�e�c�i�s�i�o�n� 

�w�h�i�c�h� �i�s� �d�i�s�c�u�s�s�e�d� �i�n� �t�h�e� �n�e�x�t� �c�h�a�p�t�e�r�.� 

�A�u�t�o�n�o�m�o�u�s� �I�n�f�o�r�m�a�t�i�o�n� �P�r�o�c�e�s�s�i�n�g�.� �A�u�t�o�n�o�m�o�u�s� �i�n�f�o�r�-� 

�m�a�t�i�o�n� �p�r�o�c�e�s�s�i�n�g� �i�s�,� �a�s� �t�h�e� �n�a�m�e� �i�m�p�l�i�e�s�,� �e�s�s�e�n�t�i�a�l�l�y� 

�a�u�t�o�m�a�t�i�c� �o�r� �s�p�o�n�t�a�n�e�o�u�s� �i�n�f�o�r�m�a�t�i�o�n� �p�r�o�c�e�s�s�i�n�g�.� �A�u�t�o�n�o�m�o�u�s� 

� � 

 ��T�h�i�s� �d�i�s�c�u�s�s�i�o�n� �b�e�a�r�s� �a� �c�l�o�s�e� �r�e�l�a�t�i�o�n�s�h�i�p� �t�o� �t�h�e� 
�w�o�r�k� �o�f� �F�.� �A�.� �H�a�y�e�k� �i�n� �t�h�e�o�r�e�t�i�c�a�l� �p�s�y�c�h�o�l�o�g�y�;� �a�l�t�h�o�u�g�h� �t�h�e� 
�c�h�a�r�a�c�t�e�r�i�z�a�t�i�o�n� �h�e�r�e� �i�s� �m�o�r�e� �c�l�o�s�e�l�y� �l�i�k�e�d� �w�i�t�h� �d�e�c�i�s�i�o�n� 
�m�a�k�i�n�g�.� �F�.� �A�.� �H�a�y�e�k�,� �T�h�e� �S�e�n�s�o�r�y� �O�r�d�e�r� �(�C�h�i�c�a�g�o�:� �T�h�e� �U�n�i�-� 
�v�e�r�s�i�t�y� �o�f� �C�h�i�c�a�g�o� �P�r�e�s�s�,� �F�i�r�s�t� �P�h�o�e�n�i�x� �E�d�i�t�i�o�n�,� �1�9�6�3�)�.



�4�8� 

�i�n�f�o�r�m�a�t�i�o�n� �p�r�o�c�e�s�s�i�n�g� �r�e�q�u�i�r�e�s� �n�o� �s�p�e�c�i�a�l� �a�l�l�o�c�a�t�i�o�n� �o�f� 

�r�e�s�o�u�r�c�e�s� �a�n�d� �s�o� �h�a�s� �n�o� �o�p�p�o�r�t�u�n�i�t�y� �c�o�s�t�.� �E�x�a�m�p�l�e�s� �o�f� 

�a�u�t�o�n�o�m�o�u�s� �i�n�f�o�r�m�a�t�i�o�n� �p�r�o�c�e�s�s�i�n�g� �i�n�c�l�u�d�e� �b�o�t�h� �t�h�e� �s�u�b�-� 

�c�o�n�s�c�i�o�u�s� �a�n�d� �r�e�f�l�e�x�i�v�e� �f�o�r�m�a�t�i�o�n� �o�f� �i�n�f�o�r�m�a�t�i�o�n� �i�m�a�g�e�s�.� 

�T�o� �a� �l�a�r�g�e� �e�x�t�e�n�t�,� �c�o�n�s�u�m�p�t�i�o�n� �e�x�p�e�r�i�e�n�c�e�s�,� �i�n� �t�h�e� �s�e�n�s�e� 

�u�s�e�d� �h�e�r�e�,� �a�r�e� �a� �r�e�s�u�l�t� �o�f� �a�u�t�o�n�o�m�o�u�s� �i�n�f�o�r�m�a�t�i�o�n� �p�r�o�c�e�s�s�-� 

�i�n�g�.� �I�f� �a�l�l� �i�n�f�o�r�m�a�t�i�o�n� �w�e�r�e� �c�a�p�a�b�l�e� �o�f� �b�e�i�n�g� �c�o�m�p�l�e�t�e�l�y� 

�p�r�o�c�e�s�s�e�d� �v�i�a� �t�h�e� �a�u�t�o�n�o�m�o�u�s� �m�o�d�e� �o�f� �i�n�f�o�r�m�a�t�i�o�n� �p�r�o�c�e�s�s�i�n�g� 

�i�n�d�i�v�i�d�u�a�l�s� �w�o�u�l�d� �p�o�s�s�e�s�s� �c�o�m�p�l�e�t�e�,� �p�e�r�f�e�c�t� �i�n�f�o�r�m�a�t�i�o�n�.� 

�M�o�s�t� �n�e�o�-�c�l�a�s�s�i�c�a�l� �m�o�d�e�l�s� �o�f� �c�h�o�i�c�e� �i�m�p�l�i�c�i�t�l�y� �a�s�s�u�m�e� �i�n�-� 

�f�o�r�m�a�t�i�o�n� �i�s� �c�o�s�t�l�e�s�s� �a�n�d� �h�o�m�o�g�e�n�e�o�u�s�l�y� �d�i�s�t�r�i�b�u�t�e�d�.� �I�n� 

�t�h�e� �t�e�r�m�i�n�o�l�o�g�y� �h�e�r�e�,� �t�h�i�s� �a�s�s�u�m�p�t�i�o�n� �i�s� �e�q�u�i�v�a�l�e�n�t� �t�o� �t�h�e� 

�a�s�s�u�m�p�t�i�o�n� �t�h�a�t� �a�u�t�o�n�o�m�o�u�s� �i�n�f�o�r�m�a�t�i�o�n� �p�r�o�c�e�s�s�i�n�g� �i�s� �c�o�m�p�l�e�t�e� 

�a�n�d� �i�n�s�t�a�n�t�a�n�e�o�u�s�.� �O�n� �t�h�e� �o�t�h�e�r� �h�a�n�d�,� �w�e�r�e� �a�u�t�o�n�o�m�o�u�s� �i�n�f�o�r�-� 

�m�a�t�i�o�n� �p�r�o�c�e�s�s�i�n�g� �l�e�s�s� �t�h�a�n� �c�o�m�p�l�e�t�e� �a�n�d� �i�n�s�t�a�n�t�a�n�e�o�u�s�,� 

�i�n�d�i�v�i�d�u�a�l�s� �w�o�u�l�d� �c�o�n�t�i�n�u�o�u�s�l�y� �a�d�a�p�t� �t�h�e�i�r� �p�l�a�n�s� �t�o� �c�o�n�-� 

�t�i�n�u�o�u�s�l�y� �c�h�a�n�g�i�n�g� �i�n�f�o�r�m�a�t�i�o�n� �i�m�a�g�e�s�.� �I�f� �n�o� �r�e�s�o�u�r�c�e�s� 

�w�e�r�e� �d�e�v�o�t�e�d� �t�o� �t�h�e� �o�t�h�e�r� �m�o�d�e�s� �o�f� �i�n�f�o�r�m�a�t�i�o�n� �p�r�o�c�e�s�s�i�n�g�,� 

�i�n�d�i�v�i�d�u�a�l�s� �w�o�u�l�d� �b�e�h�a�v�e� �a�l�o�n�g� �t�h�e� �l�i�n�e�s� �s�u�g�g�e�s�t�e�d� �b�y� �a�b�-� 

�s�t�r�a�c�t� �m�o�d�e�l�s� �o�f� �a�d�a�p�t�i�v�e� �e�x�p�e�c�t�a�t�i�o�n�s�.�®� �I�n�f�o�r�m�a�t�i�o�n�,� �i�t�-� 

�s�e�l�f�,� �w�o�u�l�d� �n�o�t� �b�e� �a� �d�e�c�i�s�i�o�n� �v�a�r�i�a�b�l�e� �a�l�t�h�o�u�g�h� �d�a�t�a� 

� � 

�6�S�e�e� �f�o�r� �e�x�a�m�p�l�e�:� �H�.� �A�.� �S�i�m�o�n�,�  ��R�a�t�i�o�n�a�l� �C�h�o�i�c�e� �a�n�d� 
�t�h�e� �S�t�r�u�c�t�u�r�e� �o�f� �t�h�e� �E�n�v�i�r�o�n�m�e�n�t�,�"� �P�s�y�c�h�o�l�o�g�i�c�a�l� �R�e�v�i�e�w�,� 
�V�o�l�.� �6�3� �(�1�9�5�6�)� �:�1�2�9�-�1�3�8�;� �R�i�c�h�a�r�d� �H�.� �D�a�y�,�  ��A�d�a�p�t�i�v�e� �P�r�o�c�e�s�s� 
�a�n�d� �E�c�o�n�o�m�i�c� �T�h�e�o�r�y�,�"� �A�d�a�p�t�i�v�e� �E�c�o�n�o�m�i�c� �M�o�d�e�l�s� �(�N�e�w� �Y�o�r�k�:� 
�A�c�a�d�e�m�i�c� �P�r�e�s�s�,� �1�9�7�5�)� �:�1�-�3�9�.� 

� 



�4�9� 

�a�c�q�u�i�s�i�t�i�o�n� �m�i�g�h�t� �b�e�.� �I�n�d�i�v�i�d�u�a�l�s� �w�o�u�l�d� �s�i�m�p�l�y� �r�e�a�c�t� �t�o� 

�c�h�a�n�g�i�n�g� �c�i�r�c�u�m�s�t�a�n�c�e�s� �a�s� �i�n�f�o�r�m�a�t�i�o�n� �i�m�a�g�e�s� �c�h�a�n�g�e� �w�i�t�h�o�u�t� 

�a�n�y� �d�e�c�i�s�i�o�n� �o�r� �c�o�s�t� �a�f�f�e�c�t�i�n�g� �t�h�e� �i�n�f�o�r�m�a�t�i�o�n� �p�r�o�c�e�s�s�i�n�g� 

�p�e�r�f�o�r�m�e�d�.� 

�A�l�t�h�o�u�g�h� �e�c�o�n�o�m�i�s�t�s� �h�a�v�e� �g�e�n�e�r�a�l�l�y� �f�o�c�u�s�e�d� �e�n�t�i�r�e�l�y� 

�u�p�o�n� �t�h�e� �i�n�f�o�r�m�a�t�i�o�n� �p�r�o�c�e�s�s�i�n�g� �w�h�i�c�h� �i�s� �c�o�s�t�l�e�s�s�,� �t�h�i�s� 

�f�o�c�u�s� �s�e�e�m�s� �t�o� �h�a�v�e� �n�o� �p�a�r�t�i�c�u�l�a�r� �m�e�r�i�t� �b�e�y�o�n�d� �s�i�m�p�l�i�f�y�i�n�g� 

�a�n�a�l�y�s�e�s�.� �T�o� �t�h�e� �e�x�t�e�n�t� �t�h�a�t� �t�h�e� �d�e�c�i�s�i�o�n� �t�o� �s�i�m�p�l�i�f�y� �t�h�e� 

�a�n�a�l�y�s�i�s� �w�a�s� �c�o�n�s�c�i�o�u�s�l�y� �m�a�d�e�,� �t�h�i�s� �d�e�c�i�s�i�o�n� �i�t�s�e�l�f� �i�m�p�l�i�e�s� 

�t�h�a�t� �i�n�f�o�r�m�a�t�i�o�n� �p�r�o�c�e�s�s�i�n�g� �i�s� �c�o�s�t�l�y� �a�n�d�,� �h�e�n�c�e�,� �b�e�c�o�m�e�s� 

�a�n� �i�m�p�o�r�t�a�n�t� �f�e�a�t�u�r�e� �o�f� �d�e�c�i�s�i�o�n� �m�a�k�i�n�g�.� �A� �d�e�c�i�s�i�o�n� �t�o� 

�s�i�m�p�l�i�f�y� �o�n�e�'�s� �a�n�a�l�y�s�i�s� �i�m�p�l�i�e�s� �t�h�a�t� �t�h�e� �a�n�a�l�y�s�t� �c�o�n�s�i�d�e�r�s� 

�.�t�h�e� �c�o�s�t� �o�f� �a�d�d�i�t�i�o�n�a�l� �c�o�m�p�l�e�x�i�t�y� �o�r� �c�o�m�p�l�e�t�e�n�e�s�s� �t�o� �b�e� �t�o�o� 

�h�i�g�h�.� �T�h�e� �c�o�s�t� �i�s� �a�n� �i�n�f�o�r�m�a�t�i�o�n� �p�r�o�c�e�s�s�i�n�g� �c�o�s�t�,� �e�i�t�h�e�r� �t�h�e� 

�a�n�a�l�y�s�t�'�s� �o�r� �t�h�a�t� �o�f� �h�i�s� �e�x�p�e�c�t�e�d� �a�u�d�i�e�n�c�e�.� �T�h�e� �c�o�s�t�l�y� �e�l�e�-� 

�m�e�n�t�s� �o�f� �i�n�f�o�r�m�a�t�i�o�n� �p�r�o�c�e�s�s�i�n�g� �a�r�e� �f�o�u�n�d� �i�n� �b�o�t�h� �t�h�e� �d�e�t�e�r�-� 

�m�i�n�a�t�e� �a�n�d� �i�n�d�e�t�e�r�m�i�n�a�t�e� �m�o�d�e�s�;� �e�a�c�h� �o�f� �w�h�i�c�h� �i�s� �i�n�f�l�u�e�n�c�e�d� 

�b�y� �t�h�e� �r�e�s�o�u�r�c�e�s� �d�e�v�o�t�e�d� �t�o� �i�t� �a�n�d� �e�a�c�h� �o�f� �w�h�i�c�h� �i�s� �c�o�n�s�e�-� 

�q�u�e�n�t�l�y� �i�n�f�l�u�e�n�c�e�d� �b�y� �a�l�l�o�c�a�t�i�v�e� �d�e�c�i�s�i�o�n�s�.� 

�D�e�t�e�r�m�i�n�a�t�e� �I�n�f�o�r�m�a�t�i�o�n� �P�r�o�c�e�s�s�i�n�g�.� �T�h�e� �d�e�t�e�r�m�i�n�a�t�e� 

�m�o�d�e� �o�f� �i�n�f�o�r�m�a�t�i�o�n� �p�r�o�c�e�s�s�i�n�g� �i�s� �a�n�a�l�o�g�o�u�s� �t�o� �t�h�e� �o�r�t�h�o�d�o�x� 

�c�o�n�c�e�p�t�u�a�l�i�z�a�t�i�o�n� �o�f� �a� �p�r�o�d�u�c�t�i�o�n� �f�u�n�c�t�i�o�n�:� �t�h�a�t� �i�s�,� �b�y� 

�d�e�v�o�t�i�n�g� �r�e�s�o�u�r�c�e�s� �t�o� �d�e�t�e�r�m�i�n�a�t�e� �i�n�f�o�r�m�a�t�i�o�n� �p�r�o�c�e�s�s�i�n�g�,� 

�o�n�e� �i�s� �a�s�s�u�r�e�d� �o�f� �a�n� �o�u�t�p�u�t� �o�f� �f�u�r�t�h�e�r� �r�e�f�i�n�e�d� �i�n�f�o�r�m�a�t�i�o�n�.� 

�A�s� �a� �m�e�t�h�o�d�,� �t�h�i�s� �m�o�d�e� �o�f� �i�n�f�o�r�m�a�t�i�o�n� �p�r�o�c�e�s�s�i�n�g� �i�s



�5�0� 

�i�n�f�l�u�e�n�c�e�d� �b�y� �o�n�e�'�s� �i�m�a�g�e� �o�f� �t�h�e� �p�r�o�c�e�s�s� �t�o� �b�e� �u�s�e�d� �a�s� �i�s� 

�a�n�y� �e�f�f�o�r�t� �o�f� �p�r�o�d�u�c�t�i�o�n�.� �H�o�w�e�v�e�r�,� �t�h�i�s� �m�o�d�e� �d�i�f�f�e�r�s� �f�r�o�m� �a� 

�p�r�o�d�u�c�t�i�o�n� �f�u�n�c�t�i�o�n� �i�n� �t�h�a�t� �o�n�e� �d�o�e�s� �n�o�t� �k�n�o�w� �b�e�f�o�r�e�h�a�n�d� 

�e�x�a�c�t�l�y� �w�h�a�t� �t�h�e� �o�u�t�p�u�t� �w�i�l�l� �b�e�.� �I�n� �t�h�e� �u�s�u�a�l� �f�o�r�m�u�l�a�t�i�o�n� 

�o�f� �a� �p�r�o�d�u�c�t�i�o�n� �f�u�n�c�t�i�o�n�,� �t�h�e� �o�u�t�p�u�t� �i�s� �c�l�e�a�r�l�y� �d�e�f�i�n�e�d�-�-� 

�a� �c�l�e�a�r� �i�m�a�g�e� �o�f� �t�h�e� �o�u�t�p�u�t� �i�s� �p�r�e�s�u�m�e�d� �t�o� �e�x�i�s�t�.� �I�n� �c�o�n�-� 

�t�r�a�s�t�,� �i�n�f�o�r�m�a�t�i�o�n� �p�r�o�c�e�s�s�i�n�g� �i�s� �t�h�e� �m�e�a�n�s� �o�f� �a�c�q�u�i�r�i�n�g� 

�i�n�f�o�r�m�a�t�i�o�n�,� �a�n�d� �t�h�e� �i�n�f�o�r�m�a�t�i�o�n� �s�o�u�g�h�t� �w�i�l�l� �n�o�t� �b�e� �t�h�a�t� 

�w�h�i�c�h� �i�s� �a�l�r�e�a�d�y� �p�o�s�s�e�s�s�e�d�.� �O�n�e� �c�a�n�n�o�t� �k�n�o�w� �t�h�e� �p�r�e�c�i�s�e� 

�i�n�f�o�r�m�a�t�i�o�n� �b�e�f�o�r�e�h�a�n�d� �t�h�a�t� �o�n�e� �w�i�l�l� �a�c�q�u�i�r�e� �e�v�e�n� �b�y� �d�e�t�e�r�-� 

�m�i�n�a�t�e� �i�n�f�o�r�m�a�t�i�o�n� �p�r�o�c�e�s�s�i�n�g�.� 

�T�h�e� �i�n�f�o�r�m�a�t�i�o�n� �p�r�o�c�e�s�s�i�n�g� �u�s�e�d� �i�n� �m�o�s�t� �e�c�o�n�o�m�i�c� 

�m�o�d�e�l�s� �o�f� �e�f�f�i�c�i�e�n�t� �s�e�a�r�c�h� �i�s� �o�f� �t�h�e� �d�e�t�e�r�m�i�n�a�t�e� �m�o�d�e�,� �a�l�-� 

�t�h�o�u�g�h� �t�h�e� �c�o�s�t�s� �o�f� �t�h�e� �d�e�t�e�r�m�i�n�a�t�e� �i�n�f�o�r�m�a�t�i�o�n� �p�r�o�c�e�s�s�i�n�g� 

�a�r�e� �i�g�n�o�r�e�d�.� �T�h�e� �e�s�s�e�n�c�e� �o�f� �t�h�e� �u�s�u�a�l� �s�e�a�r�c�h� �m�o�d�e�l� �i�s� �t�h�e� 

�f�o�l�l�o�w�i�n�g�:� �(�1�)� �i�n�d�i�v�i�d�u�a�l�s� �a�t�t�e�m�p�t� �t�o� �l�e�a�r�n� �s�o�m�e� �f�e�a�t�u�r�e� 

�o�f� �t�h�e� �w�o�r�l�d� �(�u�s�u�a�l�l�y� �s�o�m�e� �p�r�i�c�e�)� �b�y� �c�o�l�l�e�c�t�i�n�g� �d�a�t�a� �a�n�d� 

�p�r�o�c�e�s�s�i�n�g� �t�h�e�m� �a�c�c�o�r�d�i�n�g� �t�o� �s�o�m�e� �w�e�l�l� �d�e�f�i�n�e�d� �p�r�o�c�e�d�u�r�e�;� 

�(�2�)� �i�n�d�i�v�i�d�u�a�l�s� �c�o�l�l�e�c�t� �d�a�t�a� �r�a�t�i�o�n�a�l�l�y�;� �u�n�t�i�l� �t�h�e� �a�n�t�i�c�i�-� 

�p�a�t�e�d� �g�a�i�n�s� �o�f� �a�d�d�i�t�i�o�n�a�l� �d�a�t�a� �a�r�e� �l�e�s�s� �t�h�a�n� �o�r� �e�q�u�a�l� �t�o� �t�h�e� 

�o�p�p�o�r�t�u�n�i�t�y� �c�o�s�t� �o�f� �a�c�q�u�i�r�i�n�g� �t�h�e�m�.� �T�h�e� �r�e�a�s�o�n� �i�n�d�i�v�i�d�u�a�l�s� 

�c�o�l�l�e�c�t� �d�a�t�a� �i�n� �t�h�e�s�e� �m�o�d�e�l�s� �i�s� �t�y�p�i�c�a�l�l�y� �t�o� �f�i�n�d� �t�h�e� �l�o�w�e�s�t� 

�p�r�i�c�e� �o�f� �s�o�m�e� �w�e�l�l� �d�e�f�i�n�e�d� �c�o�m�m�o�d�i�t�y�.� �/� �T�h�e� �i�n�f�o�r�m�a�t�i�o�n� 

� � 

�7�P�e�r�h�a�p�s� �t�h�e� �f�i�r�s�t� �a�n�d� �m�o�s�t� �i�m�p�o�r�t�a�n�t� �o�f� �t�h�e�s�e� �a�p�-� 
�p�r�o�a�c�h�e�s� �i�s�:� �G�.� �J�.� �S�t�i�g�l�e�r�,� �"�T�h�e� �E�c�o�n�o�m�i�c�s� �o�f� �I�n�f�o�r�m�a�t�i�o�n�,�"� 
�T�h�e� �J�o�u�r�n�a�l� �o�f� �P�o�l�i�t�i�c�a�l� �E�c�o�n�o�m�y�,� �V�o�l�.� �L�X�I�X�,� �N�o�.� �3� �(�J�u�n�e� 
�1�9�6�1�)�.



�5�1� 

�p�r�o�c�e�s�s�i�n�g� �u�s�e�d� �b�y� �i�n�d�i�v�i�d�u�a�l�s� �i�n� �t�h�e�s�e� �m�o�d�e�l�s� �i�s� �d�e�t�e�r�-� 

�m�M�i�n�a�t�e�,� �c�o�n�s�i�s�t�i�n�g� �o�f� �a� �r�e�v�i�e�w� �o�f� �t�h�e� �d�a�t�a� �c�o�l�l�e�c�t�e�d� �t�o� 

�d�e�t�e�r�m�i�n�e� �t�h�e� �m�i�n�i�m�u�m� �p�r�i�c�e� �i�n� �o�n�e�'�s� �s�a�m�p�l�e�.� �T�h�e� �c�o�s�t� �o�f� 

�d�e�t�e�r�m�i�n�i�n�g� �t�h�i�s� �p�r�i�c�e� �i�s� �i�g�n�o�r�e�d�.� �O�n�e� �d�o�e�s� �n�o�t� �k�n�o�w� �t�h�i�s� 

�p�r�i�c�e� �b�e�f�o�r�e� �p�r�o�c�e�s�s�i�n�g� �t�h�e� �d�a�t�a�.� �T�h�e� �m�o�r�e� �r�e�s�o�u�r�c�e�s� �t�h�a�t� 

�o�n�e� �d�e�v�o�t�e�s� �t�o� �i�n�f�o�r�m�a�t�i�o�n� �p�r�o�c�e�s�s�i�n�g�,� �i�t�s�e�l�f�,� �t�h�e� �m�o�r�e� 

�r�e�f�i�n�e�d� �t�h�e� �i�n�f�o�r�m�a�t�i�o�n� �w�i�l�l� �b�e� �a�n�d� �t�h�e� �b�e�t�t�e�r� �w�i�l�l� �b�e� �o�n�e�'�s� 

�e�s�t�i�m�a�t�e� �o�f� �t�h�e� �l�o�w�e�s�t� �a�v�a�i�l�a�b�l�e� �p�r�i�c�e�.� �O�n�e� �c�a�n� �e�x�a�m�i�n�e� 

�t�h�e� �l�i�s�t� �o�f� �n�u�m�b�e�r�s� �o�b�t�a�i�n�e�d� �i�n� �d�e�t�a�i�l� �o�r� �s�u�p�e�r�f�i�c�i�a�l�l�y�.� 

�T�h�i�s� �a�s�p�e�c�t� �o�f� �a� �s�e�a�r�c�h� �f�o�r� �t�h�e� �l�o�w�e�s�t� �p�r�i�c�e� �i�s� �i�n� �m�a�n�y� �w�a�y�s� 

�S�i�m�i�l�a�r� �t�o� �t�h�e� �c�o�l�l�e�c�t�i�o�n� �o�f� �d�a�t�a�;� �t�h�a�t� �i�s�,� �o�n�e� �w�i�l�l� �c�o�n�t�i�n�u�e� 

�t�o� �p�r�o�c�e�s�s� �t�h�e� �d�a�t�a� �u�n�t�i�l� �t�h�e� �a�n�t�i�c�i�p�a�t�e�d� �c�o�s�t�s� �o�f� �a�d�d�i�t�i�o�n�a�l� 

�p�r�o�c�e�s�s�i�n�g� �e�x�c�e�e�d�s� �t�h�e� �a�n�t�i�c�i�p�a�t�e�d� �g�a�i�n�.� �T�h�e� �m�e�t�h�o�d� �o�f� �i�n�-� 

�f�o�r�m�a�t�i�o�n� �p�r�o�c�e�s�s�i�n�g� �i�n� �t�h�e� �s�i�m�p�l�e� �q�u�e�s�t� �f�o�r� �t�h�e� �m�i�n�i�m�u�m� 

�n�u�m�b�e�r� �o�f� �a� �l�i�s�t� �i�s� �d�e�t�e�r�m�i�n�a�t�e� �a�n�d� �d�i�r�e�c�t�,� �b�u�t� �i�t� �s�h�o�u�l�d� 

�n�o�t� �b�e� �i�g�n�o�r�e�d� �a�n�d� �a�s�s�u�m�e�d� �c�o�s�t�l�e�s�s�.� 

�D�e�t�e�r�m�i�n�a�t�e� �i�n�f�o�r�m�a�t�i�o�n� �p�r�o�c�e�s�s�i�n�g� �i�s� �n�o�t� �l�i�m�i�t�e�d� �t�o� 

�t�h�e� �c�l�e�a�r�l�y� �d�e�f�i�n�e�d� �p�r�o�c�e�d�u�r�e�s� �o�f� �i�n�f�o�r�m�a�t�i�o�n� �p�r�o�c�e�s�s�i�n�g� 

�u�s�e�d� �b�y� �o�p�t�i�m�a�l� �s�e�a�r�c�h� �t�h�e�o�r�i�s�t�s�.� �C�o�n�c�e�p�t�u�a�l�l�y�,� �d�e�t�e�r�m�i�n�a�t�e� 

�i�n�f�o�r�m�a�t�i�o�n� �p�r�o�c�e�s�s�i�n�g� �i�n�c�l�u�d�e�s� �a�n�y� �p�r�o�c�e�d�u�r�e� �i�n� �w�h�i�c�h� �o�n�e�'�s� 

�i�n�f�o�r�m�a�t�i�o�n�a�l� �r�e�s�o�u�r�c�e�s� �a�r�e� �n�e�c�e�s�s�a�r�i�l�y� �i�n�c�r�e�a�s�e�d� �a�s� �a� 

�r�e�s�u�l�t� �o�f� �d�e�v�o�t�i�n�g� �e�f�f�o�r�t�s� �t�o� �t�h�e� �a�c�t�i�v�i�t�y�.� �A�s� �s�u�c�h�,� �i�t� 

�i�n�c�l�u�d�e�s�:� �s�i�m�p�l�e� �m�a�n�i�p�u�l�a�t�i�o�n� �o�f� �m�a�t�h�e�m�a�t�i�c�a�l� �f�o�r�m�u�l�a�e�,� 

�d�i�r�e�c�t� �u�s�e�s� �o�f� �t�h�e� �r�u�l�e�s� �o�f� �l�o�g�i�c�,� �t�h�e� �a�p�p�l�i�c�a�t�i�o�n� �o�f� �r�u�l�e�s� 

�o�r� �c�o�n�v�e�n�t�i�o�n�s� �t�o� �f�a�m�i�l�i�a�r� �p�r�o�b�l�e�m�s�,� �m�o�s�t� �f�o�r�m�s� �o�f� �d�i�r�e�c�t



�5�2� 

�c�o�m�m�u�n�i�c�a�t�i�o�n�,� �e�t�c�e�t�e�r�a� �.� �.�.�.� �.� �A�n�d� �t�h�u�s� �i�t� �p�l�a�y�s� �a�n� �i�m�p�o�r�-� 

�t�a�n�t� �r�o�l�e� �i�n� �m�u�c�h� �o�f� �a�n� �i�n�d�i�v�i�d�u�a�l�'�s� �"�b�r�e�a�d� �a�n�d� �b�u�t�t�e�r�"� 

�i�n�f�o�r�m�a�t�i�o�n� �p�r�o�c�e�s�s�i�n�g�.� 

�I�n�d�e�t�e�r�m�i�n�a�t�e� �I�n�f�o�r�m�a�t�i�o�n� �P�r�o�c�e�s�s�i�n�g�.� �T�h�e�r�e� �a�r�e� 

�m�a�n�y� �i�n�f�o�r�m�a�t�i�o�n� �i�m�a�g�e�s� �w�h�i�c�h� �a�r�e� �a�c�q�u�i�r�e�d� �b�y� �a�l�l�o�c�a�t�i�n�g� 

�r�e�s�o�u�r�c�e�s� �t�o� �i�n�f�o�r�m�a�t�i�o�n� �p�r�o�c�e�s�s�i�n�g� �b�u�t� �w�h�i�c�h� �b�e�a�r� �l�i�t�t�l�e� 

�o�r� �n�o� �r�e�l�a�t�i�o�n�s�h�i�p� �t�o� �t�h�e� �s�p�e�c�i�f�i�c� �i�n�v�e�s�t�m�e�n�t� �o�f� �r�e�s�o�u�r�c�e�s� 

�t�o�w�a�r�d� �a�c�q�u�i�r�i�n�g� �t�h�e�m�.� �O�n�e� �m�a�y� �s�e�e�k� �t�h�e� �s�o�l�u�t�i�o�n� �t�o� �a� 

�p�r�o�b�l�e�m�,� �a� �n�e�w� �e�x�c�i�t�i�n�g� �i�d�e�a�,� �o�r� �s�o�m�e� �a�m�u�s�i�n�g� �i�n�s�i�g�h�t� �b�y� 

�d�e�v�o�t�i�n�g� �r�e�s�o�u�r�c�e�s� �t�o�w�a�r�d� �"�s�p�e�c�u�l�a�t�i�v�e� �t�h�i�n�k�i�n�g�,�"� �b�u�t� �t�h�e� 

�m�e�r�e� �a�l�l�o�c�a�t�i�o�n� �o�f� �r�e�s�o�u�r�c�e�s� �d�o�e�s� �n�o�t� �d�e�t�e�r�m�i�n�i�s�t�i�c�a�l�l�y� 

�a�s�s�u�r�e� �t�h�a�t� �s�u�c�h� �i�n�f�o�r�m�a�t�i�o�n� �i�m�a�g�e�s� �w�i�l�l� �b�e� �a�c�q�u�i�r�e�d�.� �T�h�e�s�e� 

�i�m�a�g�e�s� �a�n�d� �o�t�h�e�r�s� �w�i�l�l� �n�o�t� �b�e� �a�s�s�u�r�e�d� �b�y� �d�e�v�o�t�i�n�g� �r�e�s�o�u�r�c�e�s� 

�g�e�n�e�r�a�l�l�y� �t�o�w�a�r�d� �c�r�e�a�t�i�n�g� �t�h�e�m� �a�s� �w�o�u�l�d� �b�e� �t�h�e� �c�a�s�e� �f�o�r� �a�n� 

�e�x�e�r�c�i�s�e� �i�n� �d�e�t�e�r�m�i�n�a�t�e� �i�n�f�o�r�m�a�t�i�o�n� �p�r�o�c�e�s�s�i�n�g�.� �I�n�s�t�e�a�d�,� 

�a�l�l�o�c�a�t�i�n�g� �r�e�s�o�u�r�c�e�s� �t�o�w�a�r�d� �a�c�q�u�i�r�i�n�g� �t�h�e�s�e� �i�m�a�g�e�s� �i�n�-� 

�c�r�e�a�s�e�s� �t�h�e� �l�i�k�e�l�i�h�o�o�d� �t�h�a�t� �t�h�e�y� �w�i�l�l� �b�e� �a�c�q�u�i�r�e�d�.� �I�n�f�o�r�-� 

�m�a�t�i�o�n� �o�f� �t�h�i�s� �t�y�p�e� �i�s� �a�c�q�u�i�r�e�d� �b�y� �t�h�e� �i�n�d�e�t�e�r�m�i�n�a�t�e� �m�o�d�e� �o�f� 

�i�n�f�o�r�m�a�t�i�o�n� �p�r�o�c�e�s�s�i�n�g�.� 

�A�l�l�o�c�a�t�i�n�g� �r�e�s�o�u�r�c�e�s� �t�o�w�a�r�d� �i�n�d�e�t�e�r�m�i�n�a�t�e� �i�n�f�o�r�m�a�-� 

�t�i�o�n� �p�r�o�c�e�s�s�i�n�g� �d�o�e�s� �n�o�t� �a�s�s�u�r�e� �a�n� �i�n�c�r�e�a�s�e� �i�n� �i�n�f�o�r�m�a�t�i�o�n�,� 

�b�u�t� �r�a�t�h�e�r� �i�n�f�l�u�e�n�c�e�s� �t�h�e� �p�r�o�b�a�b�i�l�i�t�y� �o�f� �a�c�q�u�i�r�i�n�g� �a�n� �i�n�f�o�r�-� 

�m�a�t�i�o�n� �i�m�a�g�e�.� �O�n�e� �m�i�g�h�t�,� �f�o�r� �e�x�a�m�p�l�e�,� �i�n�c�r�e�a�s�e� �t�h�e� �p�r�o�b�a�-� 

�b�i�l�i�t�y� �o�f� �a�n� �e�c�o�n�o�m�i�c� �i�n�s�i�g�h�t� �b�y� �r�e�a�d�i�n�g� �s�o�m�e� �p�i�e�c�e� �k�n�o�w�n� 

�t�o� �b�e� �t�h�o�u�g�h�t�"�p�r�o�v�o�k�i�n�g�"�;� �t�h�a�t� �i�s�,� �o�n�e� �m�i�g�h�t� �a�l�l�o�c�a�t�e� �t�h�e



�5�3� 

�t�i�m�e� �a�n�d� �r�e�s�o�u�r�c�e�s� �n�e�c�e�s�s�a�r�y� �t�o� �a�c�q�u�i�r�e� �a�n�d� �p�o�n�d�e�r� �a�n� 

�a�r�t�i�c�l�e� �i�n� �o�r�d�e�r� �t�o� �i�n�c�r�e�a�s�e� �t�h�e� �l�i�k�e�l�i�h�o�o�d� �o�f� �a�n� �i�n�s�i�g�h�t� 

�s�p�u�r�r�e�d� �b�y� �t�h�e� �r�e�f�i�n�e�d� �d�a�t�a� �c�o�n�t�a�i�n�e�d� �i�n� �t�h�e� �a�r�t�i�c�l�e�.� �S�u�c�h� 

�i�n�s�i�g�h�t�s� �a�r�e� �n�o�t� �g�u�a�r�a�n�t�e�e�d� �b�y� �t�h�i�s� �a�c�t�i�o�n�,� �b�u�t� �o�n�e� �i�s� �m�o�r�e� 

�l�i�k�e�l�y� �t�o� �a�c�q�u�i�r�e� �t�h�e�m� �i�n� �a�n� �"�a�t�m�o�s�p�h�e�r�e�"� �c�o�n�d�u�c�i�v�e� �t�o� �t�h�i�s� 

�m�o�d�e� �o�f� �t�h�o�u�g�h�t�.� 

�E�c�o�n�o�m�i�s�t�s� �h�a�v�e� �n�o�t� �o�v�e�r�l�o�o�k�e�d� �t�h�e� �n�o�n�-�d�e�t�e�r�m�i�n�i�s�t�i�c� 

�m�o�d�e� �o�f� �i�n�f�o�r�m�a�t�i�o�n� �p�r�o�c�e�s�s�i�n�g�,� �a�l�t�h�o�u�g�h� �t�h�e�y� �s�e�e�m� �t�o� �h�a�v�e� 

�i�g�n�o�r�e�d� �t�h�e� �i�n�f�l�u�e�n�c�e� �o�f� �r�e�s�o�u�r�c�e�s� �o�n� �t�h�i�s� �m�o�d�e�.� �P�r�o�f�e�s�-� 

�o�r�s� �S�h�a�c�k�l�e�,� �K�i�r�z�n�e�r�,� �a�n�d� �S�c�h�u�m�p�e�t�e�r� �h�a�v�e� �r�e�f�e�r�r�e�d� �t�o� 

�e�x�a�m�p�l�e�s� �o�f� �t�h�i�s� �m�o�d�e� �o�f� �i�n�f�o�r�m�a�t�i�o�n� �p�r�o�c�e�s�s�i�n�g� �a�s� 

�v�a�r�i�o�u�s�l�y�:� �i�n�s�p�i�r�a�t�i�o�n�a�l� �k�n�o�w�l�e�d�g�e�,� �e�n�t�r�e�p�r�e�n�e�u�r�i�a�l� �a�l�e�r�t�-� 

�n�e�s�s�,� �a�n�d� �i�n�n�o�v�a�t�i�o�n�.� �E�a�c�h� �o�f� �t�h�e�s�e� �e�c�o�n�o�m�i�s�t�s� �h�a�s� �a�c�c�o�r�d�e�d� 

�.� �t�h�i�s� �m�o�d�e� �o�f� �i�n�f�o�r�m�a�t�i�o�n� �p�r�o�c�e�s�s�i�n�g� �a� �c�e�n�t�r�a�l� �r�o�l�e� �i�n� �h�i�s� 

�v�i�e�w� �o�f� �e�c�o�n�o�m�i�c� �p�r�o�c�e�s�s�,� �a�l�t�h�o�u�g�h� �t�h�e�i�r� �e�m�p�h�a�s�i�s� �o�n� �t�h�e� 

�e�c�o�n�o�m�i�c� �i�m�p�o�r�t�a�n�c�e� �o�f� �w�h�a�t� �m�i�g�h�t� �b�e� �c�a�l�l�e�d� �c�r�e�a�t�i�v�i�t�y� �s�e�e�m�s� 

�t�o� �h�a�v�e� �l�i�t�t�l�e� �e�f�f�e�c�t� �u�p�o�n� �t�h�e� �m�a�i�n�-�s�t�r�e�a�m� �n�e�o�-�c�l�a�s�s�i�c�a�l� 

�v�i�e�w� �o�f� �e�c�o�n�o�m�i�c� �p�r�o�c�e�s�s�.� �®� 

�T�h�i�s� �m�o�d�e� �o�f� �i�n�f�o�r�m�a�t�i�o�n� �p�r�o�c�e�s�s�i�n�g� �i�m�p�a�r�t�s� �a�n� �i�m�p�o�r�-� 

�t�a�n�t� �c�r�e�a�t�i�v�e� �a�n�d� �u�n�p�r�e�d�i�c�t�a�b�l�e� �a�s�p�e�c�t� �t�o� �d�e�c�i�s�i�o�n� �m�a�k�i�n�g� 

� � 

�8�G�.� �L�.� �S�s�.� �S�h�a�c�k�l�e�,� �D�e�c�i�s�i�o�n� �O�r�d�e�r� �a�n�d� �T�i�m�e� �i�n� �H�u�m�a�n� 
�A�f�f�a�i�r�s�,� �S�e�c�o�n�d� �E�d�i�t�i�o�n� �(�L�o�n�d�o�n�:� �C�a�m�b�r�i�d�g�e� �a�t� �t�h�e� �U�n�i�v�e�r�s�i�t�y� 
�P�r�e�s�s�,� �1�9�6�9�)�:�6�-�7� �(�a�n�d� �e�l�s�e�w�h�e�r�e�)�;� �I�s�r�a�e�l� �K�i�r�z�n�e�r�,� �C�o�m�p�e�t�i�t�i�o�n� 
�a�n�d� �E�n�t�r�e�p�r�e�n�e�u�r�s�h�i�p� �(�C�h�i�c�a�g�o�:� �T�h�e� �U�n�i�v�e�r�s�i�t�y� �o�f� �C�h�i�c�a�g�o� 
�P�r�e�s�s�,� �1�9�/�3�)�:�3�5�-�3�6� �(�a�n�d� �e�l�s�e�w�h�e�r�e�)�;� �J�.� �A�.� �S�c�h�u�m�p�e�t�e�r�,� �T�h�e� 
�T�h�e�o�r�y� �o�f� �E�c�o�n�o�m�i�c� �D�e�v�e�l�o�p�m�e�n�t� �(�N�e�w� �Y�o�r�k�:� �O�x�f�o�r�d� �U�n�i�v�e�r�s�i�t�y� 
�P�r�e�s�s�,� �1�9�7�4�)�:�5�7�-�9�4�.� �(�O�r�i�g�i�n�a�l� �E�n�g�l�i�s�h� �1�9�3�4�)� 

� � 

� 
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�n�o�t� �i�n�c�l�u�d�e�d� �i�n� �t�h�e� �c�o�n�v�e�n�t�i�o�n�a�l� �n�e�o�-�c�l�a�s�s�i�c�a�l� �m�o�d�e�l�s� �o�f� 

�d�e�c�i�s�i�o�n� �m�a�k�i�n�g�.� �T�h�e� �i�m�p�o�r�t�a�n�c�e� �o�f� �t�h�i�s� �m�o�d�e� �t�h�u�s� �r�e�m�a�i�n�s� 

�u�n�c�a�p�t�u�r�e�d� �b�y� �m�a�i�n�-�s�t�r�e�a�m� �m�o�d�e�l�s� �o�f� �e�c�o�n�o�m�i�c� �a�c�t�i�v�i�t�y�.� �I�t� 

�i�s� �t�h�i�s� �m�o�d�e� �o�f� �i�n�f�o�r�m�a�t�i�o�n� �p�r�o�c�e�s�s�i�n�g� �w�h�i�c�h� �a�c�c�o�u�n�t�s� �f�o�r� 

�t�h�e� �e�v�o�l�u�t�i�o�n�a�r�y� �c�h�a�r�a�c�t�e�r� �o�f� �k�n�o�w�l�e�d�g�e� �a�n�d� �s�o�c�i�e�t�y�-�-�f�o�r� �i�t� 

�r�e�p�r�e�s�e�n�t�s� �a� �n�o�n�-�g�e�n�e�t�i�c� �s�o�u�r�c�e� �o�f� �m�u�t�a�t�i�o�n�,� �t�h�e� �c�r�e�a�t�i�o�n� 

�o�f� �i�n�f�o�r�m�a�t�i�o�n� �i�m�a�g�e�s� �n�o�t� �d�i�r�e�c�t�l�y� �d�e�t�e�r�m�i�n�e�d� �b�y� �p�a�s�t� �e�x�-� 

�p�e�r�i�e�n�c�e�.� �S�c�h�u�m�p�e�t�e�r� �a�n�d� �K�i�r�z�g�n�e�r� �e�a�c�h� �a�c�c�o�r�d� �t�h�i�s� �m�o�d�e� �o�f� 

�i�n�f�o�r�m�a�t�i�o�n� �p�r�o�c�e�s�s�i�n�g� �a� �m�o�r�e� �a�p�p�r�o�p�r�i�a�t�e� �e�m�p�h�a�s�i�s� �b�y� �r�e�g�a�r�d� 

�i�n�g� �i�t� �a�s� �t�h�e� �d�r�i�v�i�n�g� �f�o�r�c�e� �o�f� �e�c�o�n�o�m�i�c� �d�e�v�e�l�o�p�m�e�n�t� �a�n�d� 

�p�r�o�g�r�e�s�s�.� �T�h�e� �d�o�m�i�n�a�n�t� �v�i�e�w�,� �i�n� �c�o�n�t�r�a�s�t�,� �v�i�e�w�s� �i�n�f�o�r�m�a�-� 

�t�i�o�n� �p�r�o�c�e�s�s�i�n�g� �a�s� �e�s�s�e�n�t�i�a�l�l�y� �d�e�t�e�r�m�i�n�i�s�t�i�c� �a�n�d� �o�f� �o�n�l�y� 

�m�o�d�e�r�a�t�e� �i�m�p�o�r�t�a�n�c�e�.� 

�W�h�a�t�e�v�e�r� �t�h�e�i�r� �v�i�e�w�s� �o�f� �t�h�e� �i�m�p�o�r�t�a�n�c�e� �o�f� �i�n�f�o�r�m�a�-� 

�t�i�o�n� �p�r�o�c�e�s�s�i�n�g� �m�o�d�e�s�,� �e�c�o�n�o�m�i�s�t�s� �h�a�v�e� �w�i�t�h�o�u�t� �e�x�c�e�p�t�i�o�n� 

�f�a�i�l�u�e�d� �t�o� �m�e�n�t�i�o�n� �o�r� �c�o�n�s�i�d�e�r� �e�x�p�l�i�c�i�t�l�y� �t�h�e� �c�o�s�t�l�y� �n�a�t�u�r�e� 

�o�f� �i�n�f�o�r�m�a�t�i�o�n� �p�r�o�c�e�s�s�i�n�g�.� �T�h�i�s� �i�s� �u�n�s�u�r�p�r�i�s�i�n�g� �s�i�n�c�e� 

�e�c�o�n�o�m�i�c� �t�h�e�o�r�i�e�s� �h�a�v�e� �f�a�i�l�e�d� �t�o� �d�i�s�t�i�n�g�u�i�s�h� �b�e�t�w�e�e�n� �t�h�e� 

�c�o�s�t� �o�f� �d�a�t�a� �a�c�q�u�i�s�i�t�i�o�n� �a�n�d� �t�h�e� �c�o�s�t� �o�f� �i�n�f�o�r�m�a�t�i�o�n� �p�r�o�-� 

�c�e�s�s�i�n�g�.� �E�c�o�n�o�m�i�s�t�s� �h�a�v�e� �a�l�w�a�y�s� �a�c�c�o�r�d�e�d� �a�n� �i�m�p�o�r�t�a�n�t� �r�o�l�e� 

�t�o� �i�n�n�o�v�a�t�i�o�n� �a�n�d� �o�t�h�e�r� �i�n�f�o�r�m�a�t�i�o�n�,� �b�u�t� �t�h�e�y� �h�a�v�e� �f�a�i�l�e�d� 

�t�o� �i�n�c�o�r�p�o�r�a�t�e� �a�n�y� �m�e�t�h�o�d� �o�f� �i�n�n�o�v�a�t�i�o�n� �o�f� �i�n�f�o�r�m�a�t�i�o�n� 

�a�c�q�u�i�s�i�t�i�o�n� �i�n�t�o� �t�h�e�i�r� �m�o�d�e�l�s�.� �I�t� �i�s� �n�o�t� �s�u�r�p�r�i�s�i�n�g� �t�h�a�t� 

�m�o�d�e�l�s� �s�o� �c�o�n�c�e�i�v�e�d� �c�a�n�n�o�t� �e�x�p�l�a�i�n� �w�h�y� �t�h�e� �c�u�r�r�e�n�t� �w�e�a�l�t�h� �o�f
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�w�e�s�t�e�r�n� �s�o�c�i�e�t�y� �w�a�s� �n�o�t� �t�h�e� �s�t�a�t�e� �o�f� �a�f�f�a�i�r�s� �o�n�e� �o�r� �t�w�o� 

�t�h�o�u�s�a�n�d� �y�e�a�r�s� �a�g�o�.� �T�h�e� �p�h�y�s�i�c�a�l� �r�e�s�o�u�r�c�e�s� �w�e�r�e� �a�v�a�i�l�a�b�l�e� 

�b�u�t� �t�h�e� �i�n�f�o�r�m�a�t�i�o�n� �n�e�c�e�s�s�a�r�y� �t�o� �e�x�p�l�o�i�t� �t�h�e�m� �w�a�s� �n�o�t�.� �I�t� 

�i�s� �i�n�f�o�r�m�a�t�i�o�n� �p�r�o�c�e�s�s�i�n�g� �c�o�s�t�s� �w�h�i�c�h� �a�c�c�o�u�n�t� �f�o�r� �t�h�i�s�,� �n�o�t� 

�t�h�e� �c�o�s�t�s� �o�f� �d�a�t�a� �o�r� �a� �l�a�c�k� �o�f� �p�h�y�s�i�c�a�l� �r�e�s�o�u�r�c�e�s�.� 

�W�h�i�l�e� �i�t� �i�s� �s�o�m�e�w�h�a�t� �s�u�r�p�r�i�s�i�n�g� �t�h�a�t� �e�c�o�n�o�m�i�s�t�s�,� 

�w�i�t�h� �t�h�e�i�r� �e�v�e�r� �p�r�e�s�e�n�t� �a�w�a�r�e�n�e�s�s� �o�f� �c�o�s�t�,� �h�a�v�e� �h�e�r�e�t�o�f�o�r�e� 

�i�g�n�o�r�e�d� �t�h�e� �c�o�s�t� �o�f� �i�n�f�o�r�m�a�t�i�o�n� �p�r�o�c�e�s�s�i�n�g�,� �i�t� �i�s� �l�e�s�s� �s�u�r�-� 

�p�r�i�s�i�n�g� �t�h�a�t� �t�h�e�o�r�i�s�t�s�,� �g�i�v�e�n� �t�h�e�i�r� �i�n�t�e�r�e�s�t�s�,� �h�a�v�e� �t�e�n�d�e�d� 

�t�o� �c�o�n�s�i�d�e�r� �o�n�l�y� �s�i�n�g�l�e� �m�o�d�e�s� �o�f� �i�n�f�o�r�m�a�t�i�o�n� �p�r�o�c�e�s�s�i�n�g�.� 

�I�t� �i�s� �n�o�t� �s�u�r�p�r�i�s�i�n�g� �t�o� �f�i�n�d� �t�h�a�t� �e�c�o�n�o�m�i�s�t�s� �i�n�t�e�r�e�s�t�e�d� �i�n� 

�t�h�e� �" ��s�u�b�-�o�p�t�i�m�a�l�i�t�y�"� �p�r�o�b�l�e�m�s� �o�f� �i�m�p�e�r�f�e�c�t� �i�n�f�o�r�m�a�t�i�o�n�,� �o�r� 

�s�k�e�p�t�i�c�a�l� �o�f� �t�h�e� �w�e�a�k� �e�c�o�n�o�m�i�c� �r�a�t�i�o�n�a�l�i�t�y� �a�s�s�u�m�p�t�i�o�n�,� �t�e�n�d� 

�t�o� �f�o�c�u�s� �u�p�o�n� �a�u�t�o�n�o�m�o�u�s� �i�n�f�o�r�m�a�t�i�o�n� �p�r�o�c�e�s�s�i�n�g� �m�e�t�h�o�d�s�.� 

�T�h�e� �r�e�s�u�l�t�s� �o�f� �a�n�y� �s�i�m�p�l�e� �a�d�a�p�t�i�v�e� �p�r�o�c�e�s�s� �i�s� �l�i�k�e�l�y� �t�o� �b�e� 

�s�u�b�-�o�p�t�i�m�a�l� �w�h�e�n� �c�o�m�p�a�r�e�d� �t�o� �d�e�c�i�s�i�o�n�s� �m�a�d�e� �f�r�o�m� �a� �v�a�n�t�a�g�e� 

�p�o�i�n�t� �o�f� �c�o�m�p�l�e�t�e� �i�n�f�o�r�m�a�t�i�o�n�.� �N�o�r� �i�s� �i�t� �s�u�r�p�r�i�s�i�n�g� �t�h�a�t� 

�e�c�o�n�o�m�i�s�t�s� �w�h�o� �a�p�p�r�o�a�c�h� �i�n�f�o�r�m�a�t�i�o�n� �i�m�p�e�r�f�e�c�t�i�o�n�s� �f�r�o�m� �a�n� 

�e�q�u�i�l�i�b�r�i�u�m� �p�e�r�s�p�e�c�t�i�v�e� �p�r�e�f�e�r� �t�o� �f�o�c�u�s� �u�p�o�n� �t�h�e� �d�e�t�e�r�m�i�n�a�t�e� 

�m�o�d�e� �o�f� �i�n�f�o�r�m�a�t�i�o�n� �p�r�o�c�e�s�s�i�n�g� �w�i�t�h� �i�t�s� �c�l�e�a�r� �p�o�t�e�n�t�i�a�l� �f�o�r� 

�"�s�e�a�r�c�h� �e�q�u�i�l�i�b�r�i�a�"� �o�f� �o�n�e� �s�o�r�t� �o�r� �a�n�o�t�h�e�r�.� �S�i�m�i�l�a�r�l�y�,� 

�e�c�o�n�o�m�i�s�t�s� �w�h�o� �a�r�e� �l�e�s�s� �i�n�t�e�r�e�s�t�e�d� �i�n� �q�u�e�s�t�i�o�n�s� �o�f� �e�c�o�n�o�m�i�c� 

�e�q�u�i�l�i�b�r�i�u�m� �a�n�d� �m�o�r�e� �i�n�t�e�r�e�s�t�e�d� �i�n� �e�c�o�n�o�m�i�c� �d�e�v�e�l�o�p�m�e�n�t� 

�p�l�a�c�e� �t�h�e�i�r� �e�m�p�h�a�s�i�s� �u�p�o�n� �t�h�e� �i�n�d�e�t�e�r�m�i�n�a�t�e� �m�o�d�e� �o�f� �i�n�f�o�r�m�a�-� 

�t�i�o�n� �p�r�o�c�e�s�s�i�n�g� �w�h�i�c�h� �s�e�e�m�s� �t�o� �a�c�c�o�r�d� �w�e�l�l� �w�i�t�h� �t�h�e



�5�6� 

�d�i�f�f�i�c�u�l�t�y� �o�f� �p�r�e�d�i�c�t�i�n�g� �p�r�e�c�i�s�e�l�y� �t�h�e� �p�a�t�h� �t�a�k�e�n� �b�y� �a�n� 

�e�c�o�n�o�m�y� �t�h�r�o�u�g�h� �t�i�m�e�,� �e�s�p�e�c�i�a�l�l�y� �a�s� �r�e�g�a�r�d�s� �t�h�e� �c�o�m�p�o�s�i�t�i�o�n� 

�a�n�d� �d�i�s�t�r�i�b�u�t�i�o�n� �o�f� �o�u�t�p�u�t�.� �I�n� �a� �s�e�n�s�e�,� �t�h�i�s� �s�t�u�d�y� �r�e�-� 

�f�l�e�c�t�s� �m�o�r�e� �s�y�m�p�a�t�h�y� �w�i�t�h� �t�h�i�s� �l�a�s�t� �v�i�e�w� �t�h�a�n� �t�h�e� �o�t�h�e�r�s�.� 

�H�o�w�e�v�e�r�,� �t�h�e�r�e� �s�e�e�m�s� �t�o� �b�e� �n�o� �r�a�t�i�o�n�a�l�e� �f�o�r� �e�x�a�m�i�n�-� 

�i�n�g� �o�n�l�y� �o�n�e� �o�r� �t�w�o� �o�f� �t�h�e� �i�n�f�o�r�m�a�t�i�o�n� �p�r�o�c�e�s�s�i�n�g� �m�o�d�e�s�.� 

�I�n� �p�r�i�n�c�i�p�l�e�,� �i�n�f�o�r�m�a�t�i�o�n� �p�r�o�c�e�s�s�i�n�g� �u�s�u�a�l�l�y� �h�a�s� �e�l�e�m�e�n�t�s� 

�o�f� �a�l�l� �t�h�r�e�e� �m�o�d�e�s�.� �P�u�r�e� �c�a�s�e�s� �o�f� �d�e�t�e�r�m�i�n�a�t�e� �o�r� �i�n�d�e�t�e�r�-� 

�M�i�n�a�t�e� �i�n�f�o�r�m�a�t�i�o�n� �p�r�o�c�e�s�s�i�n�g� �a�r�e� �v�e�r�y� �r�a�r�e�,� �a�l�t�h�o�u�g�h� �t�h�e�r�e� 

�a�r�e� �m�a�n�y� �s�i�t�u�a�t�i�o�n�s� �i�n� �w�h�i�c�h� �o�n�e� �p�a�r�t�i�c�u�l�a�r� �m�o�d�e� �o�f� �i�n�f�o�r�-� 

�m�a�t�i�o�n� �p�r�o�c�e�s�s�i�n�g� �w�i�l�l� �b�e� �e�s�p�e�c�i�a�l�y� �i�m�p�o�r�t�a�n�t�.� 

�T�o� �t�h�e� �e�x�t�e�n�t� �t�h�a�t� �t�h�e�r�e� �i�s� �a�l�w�a�y�s� �a�n� �e�l�e�m�e�n�t� �o�f� 

�i�n�d�e�t�e�r�m�i�n�a�t�e�n�e�s�s�,� �o�r� �i�n�s�i�g�h�t� �i�n� �i�n�f�o�r�m�a�t�i�o�n� �p�r�o�c�e�s�s�i�n�g�,� 

�c�h�a�n�g�e�s� �i�n� �a�n� �i�n�d�i�v�i�d�u�a�l�'�s� �c�o�l�l�e�c�t�i�o�n� �o�f� �i�n�f�o�r�m�a�t�i�o�n� �i�m�a�g�e�s� 

�w�i�l�l� �n�o�t� �b�e� �c�o�m�p�l�e�t�e�l�y� �p�r�e�d�i�c�t�a�b�l�e�.� �T�h�e� �u�n�s�y�s�t�e�m�a�t�i�c� �c�o�m�-� 

�p�o�n�e�n�t� �o�f� �i�n�f�o�r�m�a�t�i�o�n� �a�c�q�u�i�s�i�t�i�o�n� �i�s� �l�i�k�e�l�y� �t�o� �b�e� �r�e�f�l�e�c�t�e�d� 

�i�n� �i�n�d�i�v�i�d�u�a�l� �d�e�c�i�s�i�o�n�s� �t�h�a�t� �a�p�p�e�a�r� �l�e�s�s� �t�h�a�n� �s�y�s�t�e�m�a�t�i�c� �a�s� 

�p�l�a�n�s� �a�r�e� �r�e�v�i�s�e�d� �i�n� �l�i�g�h�t� �o�f� �n�e�w� �a�n�d� �s�o�m�e�w�h�a�t� �u�n�s�y�s�t�e�m�a�t�i�c� 

�c�h�a�n�g�e�s� �i�n� �a�n� �i�n�d�i�v�i�d�u�a�l�'�s� �p�e�r�c�e�p�t�i�o�n�s� �o�f� �h�i�s� �p�o�s�s�i�b�i�l�i�t�i�e�s�.� 

�T�h�e� �e�x�t�e�n�t� �t�o� �w�h�i�c�h� �o�n�e� �c�a�n� �a�c�c�u�r�a�t�e�l�y� �p�r�e�d�i�c�t� �t�h�e� �a�c�t�i�o�n�s� 

�o�f� �i�n�d�i�v�i�d�u�a�l�s� �w�i�l�l� �b�e� �l�i�m�i�t�e�d� �b�y� �o�n�e�'�s� �o�w�n� �i�n�f�o�r�m�a�t�i�o�n� �a�b�o�u�t� 

�t�h�e�i�r� �g�o�a�l�s� �a�n�d� �i�n�f�o�r�m�a�t�i�o�n�.� �T�h�e� �e�x�i�s�t�e�n�c�e� �o�f� �i�n�d�e�t�e�r�m�i�n�a�t�e� 

�i�n�f�o�r�m�a�t�i�o�n� �p�r�o�c�e�s�s�i�n�g� �i�m�p�l�i�e�s� �t�h�a�t� �s�o�m�e� �p�a�r�t� �o�f� �a�n� �i�n�d�i�v�i�d�-� 

�u�a�l�'�s� �b�e�h�a�v�i�o�r� �w�i�l�l� �b�e� �u�n�p�r�e�d�i�c�t�a�b�l�e� �e�v�e�n� �g�i�v�e�n� �c�o�m�p�l�e�t�e



�5�7� 

�i�n�f�o�r�m�a�t�i�o�n� �a�b�o�u�t� �h�i�s� �g�o�a�l�s�,� �c�i�r�c�u�m�s�t�a�n�c�e�s� �a�n�d� �i�n�f�o�r�m�a�t�i�o�n� 

�p�r�o�c�e�s�s�i�n�g� �m�o�d�e�s�.� �T�h�e� �e�x�t�e�n�t� �o�f� �t�h�i�s� �u�n�p�r�e�d�i�c�t�a�b�l�e� �c�o�m�p�o�-� 

�n�e�n�t� �w�i�l�l� �d�e�p�e�n�d� �u�p�o�n� �t�h�e� �r�e�l�a�t�i�v�e� �i�m�p�o�r�t�a�n�c�e� �o�f� �i�n�d�e�t�e�r�m�i�-� 

�n�a�t�e� �i�n�f�o�r�m�a�t�i�o�n� �p�r�o�c�e�s�s�i�n�g� �a�n�d� �t�h�e� �c�o�m�b�i�n�e�d� �i�m�p�o�r�t�a�n�c�e� �o�f� 

�a�u�t�o�n�o�m�o�u�s� �a�n�d� �d�e�t�e�r�m�i�n�a�t�e� �i�n�f�o�r�m�a�t�i�o�n� �p�r�o�c�e�s�s�i�n�g�.



�C�h�a�p�t�e�r� �F�o�u�r� 

�C�O�S�T�L�Y� �I�N�F�O�R�M�A�T�I�O�N� �A�N�D� �C�H�O�I�C�E� �A�T� �A� �P�O�I�N�T� �I�N� �T�I�M�E� 

�I�n�t�r�o�d�u�c�t�i�o�n� 

�T�h�i�s� �c�h�a�p�t�e�r� �c�o�n�t�a�i�n�s� �a�n� �e�x�a�m�i�n�a�t�i�o�n� �o�f� �t�h�e� �c�h�o�i�c�e� 

�p�r�o�b�l�e�m� �f�a�c�i�n�g� �a�n� �i�n�d�i�v�i�d�u�a�l� �a�t� �a� �p�o�i�n�t� �i�n� �t�i�m�e� �a�n�d� �o�f� �t�h�e� 

�l�i�k�e�l�y� �c�h�o�i�c�e�s� �w�h�i�c�h� �w�i�l�l� �b�e� �m�a�d�e�.� �T�h�i�s� �a�n�a�l�y�s�i�s� �s�h�o�u�l�d� 

�b�e� �r�e�g�a�r�d�e�d� �a�s� �t�h�e� �f�i�r�s�t� �s�t�e�p� �t�o�w�a�r�d� �a�n� �a�n�a�l�y�s�i�s� �o�f� �d�e�c�i�-� 

�s�i�o�n� �m�a�k�i�n�g� �t�h�r�o�u�g�h� �t�i�m�e� �w�h�i�c�h� �i�s� �d�i�s�c�u�s�s�e�d� �i�n� �C�h�a�p�t�e�r� �F�i�v�e�.� 

�T�h�e� �a�n�a�l�y�s�i�s� �o�f� �t�h�i�s� �c�h�a�p�t�e�r� �l�i�m�i�t�s� �i�t�s�e�l�f� �t�o� �c�o�n�s�i�d�e�r�a�t�i�o�n� 

�o�f� �a� �s�i�n�g�l�e� �c�h�o�i�c�e�,� �w�h�i�c�h� �m�a�y� �b�e� �r�e�g�a�r�d�e�d� �a�s� �a� �m�e�m�b�e�r� �o�f� 

�a� �s�e�q�u�e�n�c�e�,� �o�r� �a�s� �t�h�e� �a�n�a�l�y�t�i�c�a�l� �p�a�r�a�l�l�e�l� �t�o� �t�h�e� �s�i�n�g�l�e� �d�e�-� 

�c�i�s�i�o�n� �m�o�d�e�l�s� �u�s�e�d� �b�y� �m�o�s�t� �e�c�o�n�o�m�i�s�t�s�.� �T�h�e� �c�h�a�p�t�e�r� �i�s� 

�d�i�v�i�d�e�d� �i�n�t�o� �t�w�o� �s�e�c�t�i�o�n�s�.� �T�h�e� �f�i�r�s�t� �e�x�a�m�i�n�e�s� �t�h�e� �o�p�t�i�-� 

�m�i�z�a�t�i�o�n� �p�r�o�b�l�e�m� �f�a�c�i�n�g� �a�n� �i�n�d�i�v�i�d�u�a�l� �a�t� �t�h�e� �m�o�m�e�n�t� �o�f� 

�c�h�o�i�c�e� �a�n�d� �a�r�t�i�c�u�l�a�t�e�s� �t�h�e� �c�o�s�t�l�y� �n�a�t�u�r�e� �o�f� �c�h�o�i�c�e� �i�t�s�e�l�f�.� 

�T�h�e� �s�e�c�o�n�d� �s�e�c�t�i�o�n� �d�i�s�c�u�s�s�e�s� �s�o�m�e� �g�e�n�e�r�a�l� �c�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �o�f� 

 ��s�o�l�u�t�i�o�n�s �� �t�o� �t�h�e� �o�p�t�i�m�i�z�a�t�i�o�n� �p�r�o�b�l�e�m� �c�h�a�r�a�c�t�e�r�i�z�e�d� �i�n� �t�h�e� 

�f�i�r�s�t� �s�e�c�t�i�o�n�.� �T�h�e� �m�o�d�e�l� �o�f� �c�h�o�i�c�e� �d�e�v�e�l�o�p�e�d� �m�a�y� �b�e� �c�l�a�s�s�i�-� 

�f�i�e�d� �a�s� �a� �h�o�u�s�e�h�o�l�d� �p�r�o�d�u�c�t�i�o�n� �m�o�d�e�l�,�~� �a�l�t�h�o�u�g�h� �t�h�e� 

� � 

�I�o�h�i�s� �g�e�n�u�s� �h�a�s� �i�t�s� �a�n�a�l�y�t�i�c�a�l� �r�o�o�t�s� �i�n�:� �G�.� �B�e�c�k�e�r�,� 
�"�A� �T�h�e�o�r�y� �o�f� �R�e� �A�l�l�o�c�a�t�i�o�n� �o�f� �T�i�m�e�,�"� �E�c�o�n�o�m�i�c� �J�O�u�r�n�a�l� 
�7�5�(�1�9�6�5�)� �:�4�9�3�-�5�1�7�;� �a�l�s�o�,� �K�.� �L�a�n�c�a�s�t�e�r�,� �"�A� �N�e�w� �A�p�p�r�o�a�c�h� �t�o� 
�C�o�n�s�u�m�e�r� �T�h�e�o�r�y�,�"� �J�o�u�r�n�a�l� �o�f� �P�o�l�i�t�i�c�a�l� �E�c�o�n�o�m�y� �(�1�9�6�0�)� �:�1�3�2�-�5�7�.� 
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�"�n�o�u�s�e�h�o�l�d� �p�r�o�d�u�c�t�i�o�n�"� �o�f� �i�n�t�e�r�e�s�t� �h�e�r�e� �h�a�s� �a�n� �i�n�f�o�r�m�a�t�i�o�n�a�l� 

�c�h�a�r�a�c�t�e�r� �w�h�i�c�h� �h�a�s� �n�o�t� �b�e�e�n� �h�e�r�e�t�o�f�o�r�e� �f�o�c�u�s�e�d� �u�p�o�n�.� �I�t� 

�i�s� �t�h�e� �i�n�f�o�r�m�a�t�i�o�n�a�l� �a�s�p�e�c�t� �o�f� �d�e�c�i�s�i�o�n� �m�a�k�i�n�g� �a�n�d� �d�e�c�i�-� 

�s�i�o�n�s� �w�h�i�c�h� �i�s� �t�h�e� �c�e�n�t�r�a�l� �s�u�b�j�e�c�t� �m�a�t�t�e�r� �o�f� �t�h�i�s� �c�h�a�p�t�e�r�.� 

�C�h�o�i�c�e�s� �m�a�d�e� �f�r�o�m� �c�i�r�c�u�m�s�t�a�n�c�e�s� �o�f� �c�o�s�t�l�y� �i�n�f�o�r�m�a�-� 

�t�i�o�n� �w�i�l�l� �d�i�f�f�e�r� �f�r�o�m� �t�h�o�s�e� �m�a�d�e� �w�h�e�n� �i�n�f�o�r�m�a�t�i�o�n� �i�s� �c�o�s�t�-� 

�l�e�s�s�.� �A� �p�a�u�p�e�r� �d�o�e�s� �n�o�t� �h�a�v�e� �a�c�c�e�s�s� �t�o� �m�a�n�y� �o�f� �t�h�e� �o�p�p�o�r�-� 

�t�u�n�i�t�i�e�s� �o�f� �t�h�e� �w�e�a�l�t�h�y�.� �I�n�d�i�v�i�d�u�a�l�s� �w�h�o� �l�a�c�k� �t�h�e� �b�o�u�n�d�l�e�s�s� 

�w�e�a�l�t�h� �o�f� �p�e�r�f�e�c�t� �i�n�f�o�r�m�a�t�i�o�n� �w�i�l�l� �e�c�o�n�o�m�i�z�e� �o�v�e�r� �i�n�f�o�r�m�a�t�i�o�n� 

�r�e�l�a�t�e�d� �a�c�t�i�v�i�t�i�e�s� �a�s� �i�n�d�i�v�i�d�u�a�l�s� �i�n� �o�r�t�h�o�d�o�x� �m�o�d�e�l�s� �o�f� 

�c�h�o�i�c�e� �d�o� �o�v�e�r� �p�h�y�s�i�c�a�l� �g�o�o�d�s� �a�n�d� �s�e�r�v�i�c�e�s�.� �T�h�e�y� �w�i�l�l� �s�e�e�k� 

�l�e�s�s� �t�h�a�n� �t�h�e� �b�e�s�t� �i�n�f�o�r�m�a�t�i�o�n�;� �t�h�e�y� �w�i�l�l� �r�e�l�y� �h�e�a�v�i�l�y� �u�p�o�n� 

�:�p�r�e�-�p�r�o�c�e�s�s�e�d�"� �d�a�t�a� �a�n�d� �e�c�o�n�o�m�i�z�e� �u�p�o�n� �t�h�e� �d�e�c�i�s�i�o�n� �m�a�k�i�n�g� 

�p�r�o�c�e�s�s� �i�t�s�e�l�f�.� �T�h�e� �a�c�t�i�o�n�s� �o�f� �i�n�d�i�v�i�d�u�a�l�s� �i�n� �s�u�c�h� �c�i�r�c�u�m�-� 

�s�t�a�n�c�e�s� �m�a�y� �w�e�l�l� �b�e�,� �i�n� �a� �s�e�n�s�e�,� �s�u�b�-�o�p�t�i�m�a�l�.� �T�h�e�y� �w�i�l�l�,� 

�i�n� �g�e�n�e�r�a�l�,� �b�e� �l�e�s�s� �t�h�a�n� �t�h�e� �b�e�s�t� �w�h�i�c�h� �i�s� �p�h�y�s�i�c�a�l�l�y� �p�o�s�-� 

�s�i�b�l�e�,� �t�h�e� �p�r�e�f�e�r�r�e�d� �c�h�o�i�c�e� �i�n� �c�i�r�c�u�m�s�t�a�n�c�e�s� �o�f� �p�e�r�f�e�c�t� �i�n�-� 

�f�o�r�m�a�t�i�o�n�.� �I�n�f�o�r�m�a�t�i�o�n� �i�s� �t�h�e� �m�e�d�i�u�m� �o�f� �d�e�c�i�s�i�o�n� �m�a�k�i�n�g� �a�n�d� 

�f�o�r� �t�h�i�s� �r�e�a�s�o�n� �i�t� �c�l�e�a�r�l�y� �h�a�s� �a�n� �i�m�p�o�r�t�a�n�t� �i�n�f�l�u�e�n�c�e� �u�p�o�n� 

�t�h�e� �k�i�n�d� �a�n�d� �e�x�t�e�n�t� �d�e�c�i�s�i�o�n�s� �a�n� �i�n�d�i�v�i�d�u�a�l� �w�i�l�l� �m�a�k�e�.� 

�I�n�f�o�r�m�a�t�i�o�n�-�C�o�n�s�t�r�a�i�n�e�d� �C�h�o�i�c�e� 

�T�h�e� �m�o�d�e�l� �o�f� �c�h�o�i�c�e� �d�e�v�e�l�o�p�e�d� �i�n� �t�h�i�s� �s�e�c�t�i�o�n� �e�x�t�e�n�d�s� 

�t�h�e� �c�o�n�v�e�n�t�i�o�n�a�l� �o�p�t�i�m�i�z�a�t�i�o�n� �p�a�r�a�d�i�g�m� �t�o� �c�i�r�c�u�m�s�t�a�n�c�e�s� �i�n



�6�0� 

�w�h�i�c�h� �i�n�f�o�r�m�a�t�i�o�n� �p�r�o�c�e�s�s�i�n�g� �a�n�d� �d�a�t�a� �c�o�l�l�e�c�t�i�o�n� �a�r�e� �c�o�s�t�l�y� 

�a�c�t�i�v�i�t�i�e�s�.� �I�n�d�i�v�i�d�u�a�l�s� �c�o�n�t�r�i�v�e� �a�n�d� �i�m�p�l�e�m�e�n�t� �p�l�a�n�s� �o�f� 

�a�c�t�i�o�n� �w�h�i�c�h� �a�p�p�e�a�r� �t�o� �b�e� �t�h�e� �b�e�s�t� �a�v�a�i�l�a�b�l�e� �g�i�v�e�n� �t�h�e�i�r� 

�i�n�f�o�r�m�a�t�i�o�n�a�l�l�y� �c�o�n�s�t�r�a�i�n�e�d� �o�p�p�o�r�t�u�n�i�t�y� �s�e�t�.� �A�n� �i�n�d�i�v�i�d�-� 

�u�a�l�'�s� �t�a�s�t�e�s� �o�r� �u�l�t�i�m�a�t�e� �g�o�a�l�s� �a�r�e� �c�o�n�s�i�d�e�r�e�d� �t�o� �b�e� �u�n�-� 

�c�h�a�n�g�i�n�g� �a�l�t�h�o�u�g�h� �i�n�f�o�r�m�a�t�i�o�n� �m�a�y� �c�h�a�n�g�e� �h�i�s� �p�r�e�f�e�r�e�n�c�e� 

�O�r�d�e�r�i�n�g� �o�v�e�r� �p�h�y�s�i�c�a�l� �a�c�t�i�o�n�s�.� �I�n� �a�d�d�i�t�i�o�n� �t�o� �t�h�e� �u�s�u�a�l� 

�c�o�n�s�t�r�a�i�n�t� �o�f� �p�h�y�s�i�c�a�l� �r�e�s�o�u�r�c�e�s�,� �i�n�d�i�v�i�d�u�a�l�s� �f�a�c�e� �i�n�f�o�r�m�a�-� 

�t�i�o�n�a�l� �c�o�n�s�t�r�a�i�n�t�s�.� �T�h�e�r�e� �a�r�e� �b�o�u�n�d�s� �t�o� �t�h�e� �i�n�f�o�r�m�a�t�i�o�n� 

�t�h�a�t� �h�e� �p�o�s�s�e�s�s�e�s� �a�t� �a� �p�o�i�n�t� �i�n� �t�i�m�e� �a�n�d� �l�i�m�i�t�s� �u�p�o�n� �t�h�e� 

�a�m�o�u�n�t� �o�f� �i�n�f�o�r�m�a�t�i�o�n� �t�h�a�t� �c�a�n� �b�e� �a�c�q�u�i�r�e�d� �t�h�r�o�u�g�h� �t�i�m�e�.� 

�A�n� �i�n�d�i�v�i�d�u�a�l� �c�a�n� �n�o�t� �c�h�o�o�s�e� �t�o� �d�o� �t�h�a�t� �w�h�i�c�h� �h�e� �i�s� �u�n�a�w�a�r�e� 

�o�f� �n�o�r� �m�a�y� �h�e� �a�c�c�o�m�p�l�i�s�h� �a� �r�e�s�u�l�t� �w�h�i�c�h� �h�e� �l�a�c�k�s� �t�h�e� �r�e�-� 

�s�o�u�r�c�e�s� �t�o� �a�c�c�o�m�p�l�i�s�h� �(�a�l�t�h�o�u�g�h� �h�e� �m�a�y� �a�t�t�e�m�p�t� �s�u�c�h� �a� �f�e�a�t�)�.� 

�T�h�e�r�e� �a�r�e� �t�h�r�e�e� �e�l�e�m�e�n�t�s� �t�o� �d�e�c�i�s�i�o�n� �m�a�k�i�n�g� �a�s� 

�m�o�d�e�l�e�d� �h�e�r�e�:� �t�h�e� �s�e�l�e�c�t�i�o�n� �p�r�o�c�e�s�s�;� �t�h�e� �g�o�a�l�s� �o�f� �t�h�e� �i�n�d�i�-� 

�v�i�d�u�a�l�;� �a�n�d� �t�h�e� �i�n�f�o�r�m�a�t�i�o�n�a�l�l�y� �c�o�n�s�t�r�a�i�n�e�d� �o�p�p�o�r�t�u�n�i�t�y� �s�e�t�.� 

�T�o� �c�h�o�o�s�e� �a� �c�o�u�r�s�e� �o�f� �a�c�t�i�o�n� �a�n� �i�n�d�i�v�i�d�u�a�l� �s�e�l�e�c�t�s� �a� �s�e�r�i�e�s� 

�o�f� �a�c�t�i�o�n�s� �f�r�o�m� �h�i�s� �i�n�f�o�r�m�a�t�i�o�n�a�l�l�y� �c�o�n�s�t�r�a�i�n�e�d� �o�p�p�o�r�t�u�n�i�t�y� 

�s�e�t� �w�h�i�c�h� �h�e� �b�e�l�i�e�v�e�s� �w�i�l�l� �f�u�r�t�h�e�r� �h�i�s� �g�o�a�l�s� �a�t� �l�e�a�s�t� �a�s� �w�e�l�l� 

�a�s� �a�n�y� �o�t�h�e�r� �c�o�n�s�i�d�e�r�e�d�.� �T�h�e� �p�l�a�n� �o�f� �a�c�t�i�o�n� �s�e�l�e�c�t�e�d� �w�i�l�l� 

�n�a�t�u�r�a�l�l�y� �b�e�a�r� �t�h�e� �m�a�r�k� �o�f� �t�h�e� �i�n�d�i�v�i�d�u�a�l�'�s� �a�s�p�i�r�a�t�i�o�n�s�,� �t�h�e� 

�p�r�o�c�e�s�s� �o�f� �e�v�a�l�u�a�t�i�n�g� �a�l�t�e�r�n�a�t�i�v�e�s�,� �a�n�d� �t�h�e� �r�a�n�g�e� �o�f� �a�l�t�e�r�-� 

�n�a�t�i�v�e�s� �t�h�a�t� �c�a�n� �b�e� �c�o�n�s�i�d�e�r�e�d� �a�t� �t�h�a�t� �p�o�i�n�t� �i�n� �t�i�m�e�.� �B�e�f�o�r�e



�6�1� 

�d�i�s�c�u�s�s�i�n�g� �t�h�e� �c�h�o�i�c�e�s� �w�h�i�c�h� �w�i�l�l� �a�c�t�u�a�l�l�y� �b�e� �m�a�d�e�,� �i�t� �w�i�l�l� 

�b�e� �u�s�e�f�u�l� �t�o� �e�x�a�m�i�n�e� �e�a�c�h� �o�f� �t�h�e� �e�l�e�m�e�n�t�s� �i�n� �g�r�e�a�t�e�r� �d�e�t�a�i�l�.� 

�T�h�e� �S�e�l�e�c�t�i�o�n� �P�r�o�c�e�s�s�.� �T�h�e� �s�e�l�e�c�t�i�o�n� �p�r�o�c�e�s�s� �c�o�n�-� 
� � 

�S�i�s�t�s� �o�f� �p�r�o�c�e�s�s�i�n�g� �i�n�f�o�r�m�a�t�i�o�n� �i�m�a�g�e�s� �o�f� �t�h�e� �p�o�s�s�i�b�l�e� �i�n� 

�o�r�d�e�r� �t�o� �d�e�t�e�r�m�i�n�e� �t�h�e� �c�o�u�r�s�e� �o�f� �a�c�t�i�o�n� �w�h�i�c�h� �w�i�l�l� �b�e�s�t� �f�u�r�-� 

�t�h�e�r� �a�n� �i�n�d�i�v�i�d�u�a�l�'�s� �g�o�a�l�s�.� �I�t� �i�s� �a� �p�r�o�c�e�s�s� �o�f� �e�v�a�l�u�a�t�i�n�g� 

�a�n�d� �c�o�m�p�a�r�i�n�g� �a�l�t�e�r�n�a�t�i�v�e�s� �i�n� �o�r�d�e�r� �t�o� �c�o�n�t�r�i�v�e� �a� �p�l�a�n� �o�f� 

�a�c�t�i�o�n� �w�h�i�c�h� �"�b�e�s�t�"� �f�u�r�t�h�e�r�s� �o�n�e�'�s� �g�o�a�l�s�.� �I�n� �o�r�d�e�r� �t�o� �d�o� 

�s�o�,� �a�n� �i�n�d�i�v�i�d�u�a�l� �m�u�s�t� �i�m�a�g�i�n�e� �h�o�w� �p�h�y�s�i�c�a�l� �a�n�d� �m�e�n�t�a�l� 

�a�c�t�i�o�n�s� �f�u�r�t�h�e�r� �a�b�s�t�r�a�c�t�,� �s�u�b�j�e�c�t�i�v�e� �g�o�a�l�s�.� �T�h�e� �t�e�c�h�n�i�q�u�e� 

�u�s�e�d� �w�i�l�l� �r�e�f�l�e�c�t� �h�i�s� �e�x�p�e�r�i�e�n�c�e�,� �h�i�s� �p�a�s�t� �s�u�c�c�e�s�s�e�s� �a�n�d� 

�f�a�i�l�u�r�e�s�,� �a�n�d� �t�e�n�d� �t�o� �c�a�l�l� �u�p�o�n� �a�l�l� �t�h�r�e�e� �m�o�d�e�s� �o�f� �i�n�f�o�r�m�a�-� 

�t�i�o�n� �p�r�o�c�e�s�s�i�n�g�.� �T�h�e� �i�m�a�g�e�s� �t�h�a�t� �w�i�l�l� �b�e� �c�o�n�t�r�a�s�t�e�d� �a�n�d� �t�h�e� 

�e�x�t�e�n�t� �t�o� �w�h�i�c�h� �c�o�m�p�a�r�i�s�o�n�s� �w�i�l�l� �b�e� �m�a�d�e� �w�i�l�l� �b�e� �i�n�f�l�u�e�n�c�e�d� 

�b�y� �t�h�e� �i�n�f�o�r�m�a�t�i�o�n� �i�m�a�g�e�s� �p�o�s�s�e�s�s�e�d� �a�t� �t�h�e� �o�n�s�e�t� �o�f� �t�h�e� 

�d�e�c�i�s�i�o�n�-�m�a�k�i�n�g� �p�r�o�c�e�s�s�.� �F�o�r� �t�h�e�s�e� �w�i�l�l� �a�f�f�e�c�t� �t�h�e� �c�o�s�t�s� �o�f� 

�i�m�a�g�i�n�i�n�g� �a�l�t�e�r�n�a�t�i�v�e� �a�c�t�i�o�n�s� �a�n�d� �t�h�e�i�r� �c�o�n�s�e�q�u�e�n�c�e�s�,� 

�s�u�g�g�e�s�t� �a�c�t�i�o�n�s� �w�o�r�t�h�y� �o�f� �c�o�n�s�i�d�e�r�a�t�i�o�n�,� �a�n�d� �p�r�o�v�i�d�e� �m�e�t�h�o�d�s� 

�t�o� �e�v�a�l�u�a�t�e� �t�h�o�s�e� �a�c�t�u�a�l�l�y� �c�o�n�s�i�d�e�r�e�d�.� �O�n�e� �w�i�l�l� �m�a�k�e� �h�i�s� 

�s�e�l�e�c�t�i�o�n� �o�r� �c�h�o�i�c�e� �b�a�s�e�d� �u�p�o�n� �i�n�f�o�r�m�a�t�i�o�n� �w�h�i�c�h� �e�m�e�r�g�e�s� 

�d�u�r�i�n�g� �t�h�e� �d�e�c�i�s�i�o�n� �p�r�o�c�e�s�s� �a�s� �h�e� �a�r�r�i�v�e�s� �a�t� �a� �v�i�e�w� �o�f� �t�h�e� 

�w�o�r�t�h�i�e�s�t� �c�o�u�r�s�e� �o�f� �a�c�t�i�o�n�.� �T�h�e� �o�r�d�i�n�a�r�y� �m�e�a�n�i�n�g� �o�f� �t�h�e� 

�w�o�r�d� �c�h�o�i�c�e� �i�s� �p�r�e�c�i�s�e�l�y� �t�h�i�s� �e�v�a�l�u�a�t�i�o�n� �p�r�o�c�e�s�s�.� �T�h�u�s� 

�c�h�o�i�c�e� �i�s� �i�t�s�e�l�f� �a�n� �e�x�e�r�c�i�s�e� �i�n� �i�n�f�o�r�m�a�t�i�o�n� �p�r�o�c�e�s�s�i�n�g�,
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�c�o�n�s�t�r�a�i�n�e�d� �b�y� �i�n�f�o�r�m�a�t�i�o�n� �p�r�o�c�e�s�s�i�n�g� �c�o�n�s�t�r�a�i�n�t�s� �a�n�d� �o�p�t�i�-� 

�m�i�z�e�d� �a�s� �a�r�e� �o�t�h�e�r� �i�n�f�o�r�m�a�t�i�o�n�a�l� �a�c�t�i�v�i�t�i�e�s�.� 

�G�o�a�l�s� �v�e�r�s�u�s� �P�r�e�f�e�r�e�n�c�e� �O�r�d�e�r�i�n�g�s�.� �A�n� �i�n�d�i�v�i�d�u�a�l� 

�d�o�e�s� �n�o�t� �k�n�o�w� �t�h�e� �b�e�s�t� �p�l�a�n� �o�f� �a�c�t�i�o�n� �a�t� �t�h�e� �o�n�s�e�t� �o�f� �t�h�e� 

�d�e�c�i�s�i�o�n�-�m�a�k�i�n�g� �p�r�o�c�e�s�s�.� �H�e� �m�a�y� �h�a�v�e� �a�n� �i�m�a�g�e� �o�f� �t�h�e� �p�l�a�n� 

�b�u�t� �h�e� �d�o�e�s� �n�o�t� �k�n�o�w� �t�h�a�t� �i�t� �i�s� �t�h�e� �b�e�s�t� �p�l�a�n� �o�f� �t�h�o�s�e� �t�o� 

�b�e� �c�o�n�s�i�d�e�r�e�d�.� �H�i�s� �p�r�e�f�e�r�e�n�c�e� �o�r�d�e�r�i�n�g� �o�f� �p�o�s�s�i�b�i�l�i�t�i�e�s� 

�i�s� �y�e�t� �t�o� �b�e� �d�e�t�e�r�m�i�n�e�d� �a�n�d� �w�i�l�l� �b�e�,� �t�o� �s�o�m�e� �e�x�t�e�n�t�,� �d�e�t�e�r�-� 

�m�i�n�e�d� �b�y� �t�h�e� �e�v�a�l�u�a�t�i�o�n� �p�r�o�c�e�s�s�.� �T�h�e� �b�e�s�t� �c�o�u�r�s�e� �o�f� �a�c�t�i�o�n� 

�w�i�l�l� �b�e� �d�e�t�e�r�m�i�n�e�d�,� �a�l�t�h�o�u�g�h� �t�h�i�s� �m�a�y� �n�o�t� �r�e�q�u�i�r�e� �t�h�a�t� �a� 

�c�o�m�p�l�e�t�e� �p�r�e�f�e�r�e�n�c�e� �o�r�d�e�r�i�n�g� �o�v�e�r� �a�l�l� �p�o�s�s�i�b�i�l�i�t�i�e�s� �b�e� �d�e�t�e�r�-� 

�m�i�n�e�d�.� 

�T�h�i�s� �i�s� �n�o�t� �t�o� �s�a�y� �t�h�a�t� �o�n�e�'�s� �t�a�s�t�e�s� �a�r�e� �d�e�t�e�r�m�i�n�e�d� 

�b�y� �t�h�e� �s�e�l�e�c�t�i�o�n� �p�r�o�c�e�s�s�.� �A�n� �i�n�d�i�v�i�d�u�a�l�'�s� �t�a�s�t�e�s� �o�r� �a�b�s�t�r�a�c�t� 

�g�o�a�l�s� �a�r�e� �c�o�n�s�i�d�e�r�e�d� �k�n�o�w�n� �i�n� �t�h�i�s�.�d�i�s�s�e�r�t�a�t�i�o�n�,� �b�u�t� �h�o�w� 

�a�c�t�i�o�n�s� �s�e�r�v�e� �o�n�e�'�s� �g�o�a�l�s� �i�s� �n�o�t�.� �I�t� �i�s� �t�h�i�s� �w�h�i�c�h� �i�s� �d�e�t�e�r�-� 

�m�i�n�e�d� �d�u�r�i�n�g� �t�h�e� �e�v�a�l�u�a�t�i�o�n� �p�r�o�c�e�s�s�.� �I�n�d�i�v�i�d�u�a�l� �g�o�a�l�s� �a�r�e� 

�p�r�e�s�u�m�e�d� �t�o� �b�e� �a�b�s�t�r�a�c�t� �a�n�d� �s�u�b�j�e�c�t�i�v�e�,� �t�h�e� �f�u�n�d�a�m�e�n�t�a�l� 

�m�o�t�i�v�a�t�o�r�s� �o�f� �i�n�d�i�v�i�d�u�a�l� �a�c�t�i�o�n�.� �I�t� �i�s� �n�o�t� �a�s�s�e�r�t�e�d� �t�h�a�t� 

�t�h�e� �g�o�a�l�s� �o�f� �a�l�l� �i�n�d�i�v�i�d�u�a�l�s� �a�r�e� �i�d�e�n�t�i�c�a�l�,� �a�l�t�h�o�u�g�h� �g�o�a�l� 

�s�i�m�i�l�a�r�i�t�y� �a�t� �a�n� �a�b�s�t�r�a�c�t� �l�e�v�e�l� �d�e�t�e�r�m�i�n�e�s� �t�o� �s�o�m�e� �e�x�t�e�n�t� 

�w�h�e�t�h�e�r� �a�n� �i�n�d�i�v�i�d�u�a�l� �i�s� �h�u�m�a�n� �o�r� �n�o�t�.� �I�t� �i�s� �a�s�s�e�r�t�e�d� �t�h�a�t� 

�t�h�e�r�e� �i�s� �a�n� �u�n�d�e�r�l�y�i�n�g� �t�h�e�m�e� �t�o� �a�n� �i�n�d�i�v�i�d�u�a�l�'�s� �a�c�t�i�o�n�s� 

�w�h�i�c�h� �r�e�m�a�i�n�s� �u�n�c�h�a�n�g�e�d� �a�s� �t�i�m�e� �p�a�s�s�e�s�.� �T�h�i�s� �t�h�e�m�e� �i�s� �t�h�e
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�c�o�n�s�e�q�u�e�n�c�e� �o�f� �u�n�c�h�a�n�g�i�n�g� �t�a�s�t�e�s� �o�r� �g�o�a�l�s� �i�n� �t�h�e� �s�e�n�s�e� �u�s�e�d� 

�h�e�r�e�.� �O�n�e�'�s� �p�r�e�f�e�r�e�n�c�e� �o�r�d�e�r�i�n�g� �o�v�e�r� �r�e�a�l� �a�c�t�i�o�n�s� �m�a�y� �c�h�a�n�g�e� 

�d�r�a�m�a�t�i�c�a�l�l�y� �b�u�t� �i�n� �t�h�i�s� �m�o�d�e�l� �s�u�c�h� �c�h�a�n�g�e�s� �a�r�e� �c�o�n�s�t�r�u�e�d� 

�t�o� �b�e� �i�n�f�o�r�m�a�t�i�o�n� �c�h�a�n�g�e�s� �r�a�t�h�e�r� �t�h�a�n� �c�h�a�n�g�e�s� �i�n� �t�h�e� �i�n�d�i�-� 

�v�i�d�u�a�l�'�s� �u�l�t�i�m�a�t�e� �o�b�j�e�c�t�i�v�e�s�.� �O�n�e� �m�a�y� �b�e� �a�t� �d�i�f�f�e�r�e�n�t� 

�p�o�i�n�t�s� �i�n� �t�i�m�e� �a� �C�o�m�m�u�n�i�s�t�,� �a� �M�a�r�x�i�s�t�,� �a� �F�a�s�c�i�s�t�,� �a�n�d�a� 

�L�i�b�e�r�t�a�r�i�a�n�,� �a�l�l� �i�n� �a�n� �e�n�t�i�r�e�l�y� �c�o�n�s�i�s�t�e�n�t� �q�u�e�s�t� �f�o�r� �s�o�c�i�a�l� 

�j�u�s�t�i�c�e�;� �t�h�e� �a�p�p�a�r�e�n�t� �i�n�c�o�n�s�i�s�t�e�n�c�y� �b�e�i�n�g� �s�i�m�p�l�y� �t�h�e� �r�e�s�u�l�t� 

�o�f� �c�h�a�n�g�i�n�g� �i�n�f�o�r�m�a�t�i�o�n� �a�b�o�u�t� �t�h�e� �m�e�a�n�s� �t�o� �j�u�s�t�i�c�e� �a�n�d� �t�h�e� 

�p�h�y�s�i�c�a�l� �s�t�a�t�e� �w�h�i�c�h� �b�e�s�t� �c�a�n� �b�e� �d�e�s�c�r�i�b�e�d� �a�s� �j�u�s�t�.� 

�T�h�e� �m�o�d�e�l�s� �o�f� �c�h�o�i�c�e� �u�s�e�d� �b�y� �e�c�o�n�o�m�i�s�t�s�,� �w�h�e�n� �v�i�e�w�e�d� 

�i�n� �t�h�i�s� �l�i�g�h�t�,� �a�r�e� �n�o�t� �m�o�d�e�l�s� �o�f� �c�h�o�i�c�e� �a�t� �a�l�l�.� �T�h�e� �a�s�s�u�m�p�-� 

�t�i�o�n� �o�f� �w�e�l�l� �d�e�f�i�n�e�d� �p�r�e�f�e�r�e�n�c�e� �o�r�d�e�r�i�n�g�s� �p�r�e�c�l�u�d�e�s� �c�h�o�i�c�e�.� 

�T�h�e� �e�v�a�l�u�a�t�i�o�n� �p�r�o�c�e�s�s� �i�t�s�e�l�f�,� �t�h�e� �p�r�o�c�e�s�s� �o�f� �c�h�o�i�c�e�,� �i�s� 

�a�s�s�u�m�e�d� �c�o�m�p�l�e�t�e�d�.� �T�h�e� �m�o�d�e�l�s� �o�f� �c�h�o�i�c�e� �u�s�e�d� �b�y� �e�c�o�n�o�m�i�s�t�s� 

�a�r�e�,� �i�n� �t�h�i�s� �s�e�n�s�e�,� �e�x� �p�o�s�t� �m�o�d�e�l�s�;� �t�h�e� �b�e�s�t� �a�l�t�e�r�n�a�t�i�v�e� �i�s� 

�a�l�r�e�a�d�y� �k�n�o�w�n� �f�o�r� �a�n�y� �c�o�n�s�i�d�e�r�e�d� �e�c�o�n�o�m�i�c� �c�o�n�t�e�x�t�.� �T�h�i�s� 

�f�a�c�t� �i�n� �i�t�s�e�l�f� �s�h�o�u�l�d� �n�o�t� �b�e� �s�u�r�p�r�i�s�i�n�g�.� �E�c�o�n�o�m�i�s�t�s� �a�r�e�,� 

�a�f�t�e�r� �a�l�l�,� �p�r�i�m�a�r�i�l�y� �c�o�n�c�e�r�n�e�d� �w�i�t�h� �t�h�e� �c�o�n�s�e�q�u�e�n�c�e�s� �o�f� �d�e�-� 

�c�i�s�i�o�n�s� �r�a�t�h�e�r� �t�h�a�n� �t�h�e� �d�e�c�i�s�i�o�n�-�m�a�k�i�n�g� �p�r�o�c�e�s�s� �i�t�s�e�l�f�.� 

�H�o�w�e�v�e�r�,� �o�n�e� �c�a�n�,� �b�y� �e�x�p�l�i�c�i�t�l�y� �c�o�n�s�i�d�e�r�i�n�g� �t�h�e� 

�d�e�c�i�s�i�o�n�-�m�a�k�i�n�g� �p�r�o�c�e�s�s�,� �g�a�i�n� �u�s�e�f�u�l� �i�n�s�i�g�h�t�s� �a�b�o�u�t� �t�h�e� 

�k�i�n�d�s� �o�f� �d�e�c�i�s�i�o�n�s� �w�h�i�c�h� �w�i�l�l� �i�n� �f�a�c�t� �b�e� �m�a�d�e�.� �T�h�e� �f�a�c�t
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�t�h�a�t� �d�e�c�i�s�i�o�n� �m�a�k�i�n�g� �i�s� �a�n� �i�n�f�o�r�m�a�t�i�o�n� �p�r�o�c�e�s�s�i�n�g� �a�c�t�i�v�i�t�y� 

�w�h�i�c�h� �i�s� �i�t�s�e�l�f� �c�o�s�t�l�y� �i�m�p�l�i�e�s� �t�h�a�t� �i�n�d�i�v�i�d�u�a�l�s� �w�i�l�l� �e�c�o�n�o�-� 

�m�i�z�e� �u�p�o�n� �t�h�e� �d�e�c�i�s�i�o�n� �m�a�k�i�n�g� �p�r�o�c�e�s�s� �i�t�s�e�l�f�.� �T�h�e� �f�a�c�t� �t�h�a�t� 

�g�o�a�l�s� �d�o� �n�o�t� �d�i�r�e�c�t�l�y� �i�m�p�l�y� �a� �(�b�e�s�t�)� �c�o�u�r�s�e� �o�f� �a�c�t�i�o�n�,� �g�i�v�e�n� 

�o�n�e�'�s� �p�h�y�s�i�c�a�l� �c�i�r�c�u�m�s�t�a�n�c�e�s�,� �s�u�g�g�e�s�t�s� �t�h�a�t� �a�t�t�e�n�t�i�o�n� �s�h�o�u�l�d� 

�b�e� �d�i�r�e�c�t�e�d� �t�o�w�a�r�d� �u�n�d�e�r�s�t�a�n�d�i�n�g� �a�n� �i�n�d�i�v�i�d�u�a�l�'�s� �p�e�r�c�e�p�t�i�o�n� 

�o�f� �h�i�s� �c�i�r�c�u�m�s�t�a�n�c�e�s� �a�n�d� �h�i�s� �a�p�p�r�a�i�s�a�l� �o�f� �w�h�a�t� �c�o�n�s�e�q�u�e�n�c�e�s� 

�f�o�l�l�o�w� �f�r�o�m� �v�a�r�i�o�u�s� �c�o�u�r�s�e�s� �o�f� �a�c�t�i�o�n�.� �B�y� �d�o�i�n�g� �s�o� �o�n�e� �m�a�y� �|� 

�g�a�i�n� �a� �g�r�e�a�t�e�r� �u�n�d�e�r�s�t�a�n�d�i�n�g� �o�f� �h�u�m�a�n� �a�c�t�i�o�n� �t�h�a�n� �c�o�u�l�d� �b�e� 

�a�t�t�a�i�n�e�d� �b�y� �a� �n�a�i�v�e� �a�p�p�l�i�c�a�t�i�o�n� �o�f� �"�r�e�v�e�a�l�e�d� �p�r�e�f�e�r�e�n�c�e�.�"� 

�B�e�y�o�n�d� �t�h�i�s�,� �b�y� �f�o�c�u�s�i�n�g� �u�p�o�n� �g�o�a�l�s� �r�a�t�h�e�r� �t�h�a�n� �p�r�e�f�e�r�e�n�c�e� 

�o�r�d�e�r�i�n�g�s�,� �o�n�e� �m�a�y� �b�e� �a�b�l�e� �t�o� �p�r�e�d�i�c�t� �c�h�a�n�g�e�s� �i�n� �i�n�d�i�v�i�d�u�a�l� 

�p�r�e�f�e�r�e�n�c�e�s� �a�s� �i�n�f�o�r�m�a�t�i�o�n� �c�h�a�n�g�e�s� �i�n� �f�a�i�r�l�y� �p�r�e�d�i�c�t�a�b�l�e� 

�w�a�y�s�.� 

�T�h�e� �I�n�f�o�r�m�a�t�i�o�n�a�l�l�y� �C�o�n�s�t�r�a�i�n�e�d� �O�p�p�o�r�t�u�n�i�t�y� �S�e�t�.� 

�I�n�f�o�r�m�a�t�i�o�n� �c�o�n�s�t�r�a�i�n�t�s� �a�r�e� �t�h�e� �h�i�g�h�e�s�t� �o�r�d�e�r� �o�f� �c�o�n�s�t�r�a�i�n�t�,� 

�i�n� �t�h�a�t� �o�n�e�'�s� �c�o�l�l�e�c�t�i�o�n� �o�f� �i�n�f�o�r�m�a�t�i�o�n� �c�o�n�s�t�r�a�i�n�s� �a�l�l� �o�t�h�e�r� 

�a�c�t�i�v�i�t�i�e�s�.� �O�n�e� �c�a�n�n�o�t� �c�h�o�o�s�e� �t�o� �d�o� �t�h�a�t� �w�h�i�c�h� �o�n�e� �i�s� �u�n�-� 

�a�w�a�r�e� �o�f�.� �O�n�e� �c�a�n�n�o�t� �c�o�n�s�i�d�e�r� �c�o�n�s�e�q�u�e�n�c�e�s� �w�h�i�c�h� �a�r�e� �b�e�y�o�n�d� 

�o�n�e�'�s� �i�m�a�g�i�n�a�t�i�o�n�.� �T�h�e� �s�e�t� �o�f� �i�n�f�o�r�m�a�t�i�o�n� �i�m�a�g�e�s� �t�h�a�t� �o�n�e� 

�p�o�s�s�e�s�s�e�s� �r�e�p�r�e�s�e�n�t�s� �t�h�e� �r�a�n�g�e� �o�f� �a�c�t�i�v�i�t�i�e�s� �t�h�a�t� �o�n�e� �c�a�n� 

�c�o�n�s�i�d�e�r� �a�n�d� �c�h�o�o�s�e� �a�m�o�n�g�.� �A�n� �i�n�d�i�v�i�d�u�a�l�'�s� �i�m�a�g�e�s� �o�f� �t�h�e� 

�r�e�s�o�u�r�c�e�s� �a�t� �h�i�s� �c�o�m�m�a�n�d� �a�n�d� �t�h�e�i�r� �p�o�s�s�i�b�l�e� �u�s�e�s� �l�i�m�i�t� �h�i�s� 

�c�o�n�c�e�p�t�i�o�n� �o�f� �t�h�e� �"�p�o�s�s�i�b�l�e�"� �t�o� �a� �s�u�b�s�e�t� �o�f� �h�i�s� �c�o�l�l�e�c�t�i�o�n� 

�o�f� �i�n�f�o�r�m�a�t�i�o�n� �i�m�a�g�e�s�.� �T�h�i�s� �s�u�b�s�e�t� �b�e�c�o�m�e�s� �a�n� �i�n�d�i�v�i�d�u�a�l�'�s
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�i�n�f�o�r�m�a�t�i�o�n�a�l�l�y� �c�o�n�s�t�r�a�i�n�e�d� �o�p�p�o�r�t�u�n�i�t�y� �s�e�t�.� �I�t� �r�e�p�r�e�s�e�n�t�s� 

�t�h�e� �r�a�n�g�e� �o�f� �p�o�s�s�i�b�i�l�i�t�i�e�s� �w�h�i�c�h� �c�a�n� �b�e� �c�o�n�s�i�d�e�r�e�d� �a�n�d� �a�c�t�e�d� 

�u�p�o�n� �b�y� �a�n� �i�n�d�i�v�i�d�u�a�l�,� �f�o�r� �i�t� �i�s� �t�h�e� �r�a�n�g�e� �o�f� �"�p�o�s�s�i�b�i�l�i�t�i�e�s�"� 

�t�h�a�t� �h�e� �i�s� �a�w�a�r�e� �o�f�.� 

�A�n� �i�n�d�i�v�i�d�u�a�l� �w�h�o�s�e� �r�a�n�g�e� �o�f� �i�n�f�o�r�m�a�t�i�o�n� �i�m�a�g�e�s� �i�n�-� 

�c�l�u�d�e�d� �a�l�l� �p�o�s�s�i�b�l�e� �c�o�m�b�i�n�a�t�i�o�n�s� �o�f� �c�o�n�s�u�m�e�r� �g�o�o�d�s�,� �w�h�o� 

�c�o�n�s�i�d�e�r�e�d� �o�n�l�y� �e�x�c�h�a�n�g�e� �o�p�p�o�r�t�u�n�i�t�i�e�s�,� �a�n�d� �w�h�o� �p�o�s�s�e�s�s�e�d� 

�a� �c�l�e�a�r� �i�m�a�g�e� �o�f� �a�l�l� �p�o�s�s�i�b�l�e� �e�x�c�h�a�n�g�e� �r�e�l�a�t�i�o�n�s�h�i�p�s� �w�o�u�l�d� 

�f�a�c�e� �t�h�e� �c�o�n�v�e�n�t�i�o�n�a�l� �e�c�o�n�o�m�i�c� �o�p�p�o�r�t�u�n�i�t�y� �s�e�t�.� �H�o�w�e�v�e�r�,� 

�s�u�c�h� �a�n� �e�x�t�e�n�s�i�v�e� �l�i�s�t� �o�f� �c�o�n�s�u�m�p�t�i�o�n� �a�l�t�e�r�n�a�t�i�v�e�s� �i�s� �u�n�-� 

�l�i�k�e�l�y� �t�o� �b�e� �p�o�s�s�e�s�s�e�d�,� �a�n�d� �i�t� �w�o�u�l�d� �b�e� �a�n� �u�n�u�S�u�a�l� �i�n�d�i�v�i�d�-� 

�u�a�l� �w�h�o� �c�o�n�s�i�d�e�r�e�d� �o�n�l�y� �s�i�m�p�l�e� �e�x�c�h�a�n�g�e� �o�p�p�o�r�t�u�n�i�t�i�e�s�.� �T�h�e� 

�c�o�s�t� �o�f� �a�c�q�u�i�r�i�n�g� �s�u�c�h� �a� �c�o�m�p�l�e�t�e� �l�i�s�t� �o�f� �a�l�t�e�r�n�a�t�i�v�e�s� 

�t�e�n�d�s� �t�o� �c�o�s�t� �m�o�r�e� �t�h�a�n� �i�t� �r�e�t�u�r�n�s�,� �a�n�d� �l�i�m�i�t�i�n�g� �o�n�e�s�e�l�f� �t�o� 

�S�i�m�p�l�e� �e�x�c�h�a�n�g�e� �o�p�p�o�r�t�u�n�i�t�i�e�s� �i�s� �l�i�k�e�l�y� �t�o� �r�e�d�u�c�e� �o�n�e�'�s� 

�l�i�f�e�t�i�m�e� �c�o�n�s�u�m�p�t�i�o�n�.� 

�A�n� �i�n�d�i�v�i�d�u�a�l� �w�i�l�l� �p�o�s�s�e�s�s� �a� �b�o�u�n�d�e�d� �s�e�t� �o�f� �i�n�f�o�r�m�a�-� 

�t�i�o�n� �i�m�a�g�e�s� �b�e�c�a�u�s�e� �o�n�e�'�s� �a�b�i�l�i�t�y� �t�o� �p�r�o�c�e�s�s� �i�n�f�o�r�m�a�t�i�o�n� �i�s� 

�c�o�n�s�t�r�a�i�n�e�d� �a�n�d� �o�n�e�'�s� �i�n�i�t�i�a�l� �a�l�l�o�t�m�e�n�t� �o�f� �i�n�f�o�r�m�a�t�i�o�n� �i�s� 

�r�e�l�a�t�i�v�e�l�y� �s�m�a�l�l�.� �A�n�y� �l�e�v�e�l� �o�f� �r�e�s�o�u�r�c�e�s� �w�i�l�l� �y�i�e�l�d� �o�n�l�y� 

�f�i�n�i�t�e�l�y� �m�a�n�y� �i�n�f�o�r�m�a�t�i�o�n� �i�m�a�g�e�s�.� �F�o�r� �a�n�y� �a�m�o�u�n�t� �o�f� �r�e�-� 

�s�o�u�r�c�e�s� �o�n�e� �c�a�n� �c�o�l�l�e�c�t� �o�n�l�y� �a� �f�i�n�i�t�e� �q�u�a�n�t�i�t�y� �o�f� �d�a�t�a�,� 

�l�i�m�i�t�e�d� �b�y� �t�h�e� �p�h�y�s�i�o�l�o�g�i�c�a�l� �c�a�p�a�c�i�t�y� �o�f� �t�h�e� �s�e�n�s�e�s�.� �F�o�r� 

�a�n�y� �l�e�v�e�l� �o�f� �r�e�s�o�u�r�c�e�s� �d�e�v�o�t�e�d� �t�o� �i�n�f�o�r�m�a�t�i�o�n� �p�r�o�c�e�s�s�i�n�g�,� 

�o�n�e� �w�i�l�l� �a�c�q�u�i�r�e� �i�n�f�o�r�m�a�t�i�o�n� �i�m�a�g�e�s� �w�h�i�c�h� �a�r�e� �l�i�m�i�t�e�d� �b�y
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�o�n�e�'�s� �a�b�i�l�i�t�y� �t�o� �a�s�s�i�m�i�l�a�t�e�,� �a�n�a�l�y�z�e�,� �i�n�t�e�g�r�a�t�e�,� �a�n�d� �o�r�g�a�n�-� 

�i�z�e� �o�n�e�'�s� �s�t�o�c�k� �o�f� �p�a�r�t�i�a�l�l�y� �p�r�o�c�e�s�s�e�d� �i�n�f�o�r�m�a�t�i�o�n�,� �a�n� 

�a�b�i�l�i�t�y� �w�h�i�c�h� �i�s� �c�l�e�a�r�l�y� �b�o�u�n�d�e�d�.� �C�a�s�u�a�l� �o�b�s�e�r�v�a�t�i�o�n� �d�o�e�s� 

�t�e�n�d� �t�o� �s�u�p�p�o�r�t� �t�h�e� �c�o�n�t�e�n�t�i�o�n� �t�h�a�t� �i�n�d�i�v�i�d�u�a�l�s� �w�i�l�l� �p�o�s�-� 

�s�e�s�s� �o�n�l�y� �a� �b�o�u�n�d�e�d� �c�o�l�l�e�c�t�i�o�n� �o�f� �i�n�f�o�r�m�a�t�i�o�n� �i�m�a�g�e�s�.� �C�o�m�-� 

�p�l�e�t�e�l�y� �i�n�f�o�r�m�e�d� �i�n�d�i�v�i�d�u�a�l�s� �a�r�e� �r�a�r�e� �t�o� �t�h�e� �p�o�i�n�t� �o�f� �n�o�n�-� 

�e�x�i�s�t�e�n�c�e�.� �T�h�e� �t�i�m�e� �s�p�e�n�t� �b�y� �t�h�e� �r�e�a�d�e�r� �i�n�t�e�r�p�r�e�t�i�n�g� �t�h�e� 

�b�l�a�c�k� �d�o�t�s� �o�n� �t�h�i�s� �p�a�g�e� �i�s� �a� �t�e�s�t�i�m�o�n�y� �b�o�t�h� �t�o� �t�h�e� �c�o�s�t�l�y� 

�c�o�n�s�t�r�a�i�n�e�d� �n�a�t�u�r�e� �o�f� �i�n�f�o�r�m�a�t�i�o�n� �p�r�o�c�e�s�s�i�n�g� �a�n�d� �t�h�e� �i�n�-� 

�c�o�m�p�l�e�t�e� �n�a�t�u�r�e� �o�f� �o�n�e�'�s� �c�o�l�l�e�c�t�i�o�n� �o�f� �i�n�f�o�r�m�a�t�i�o�n� �i�m�a�g�e�s�.� 

�T�h�e� �c�a�p�a�c�i�t�y� �c�o�n�s�t�r�a�i�n�t�s� �o�f� �b�o�t�h� �i�n�f�o�r�m�a�t�i�o�n� �p�r�o�c�e�s�s�-� 

�i�n�g� �a�n�d� �d�a�t�a� �c�o�l�l�e�c�t�i�o�n� �a�r�e� �s�u�c�h� �t�h�a�t� �o�n�e� �a�s�p�e�c�t� �o�f� �t�h�e� 

�o�p�p�o�r�t�u�n�i�t�y� �c�o�s�t� �o�f� �s�o�m�e� �b�i�t� �o�f� �d�a�t�a� �o�r� �s�o�m�e� �i�n�f�o�r�m�a�t�i�o�n� 

�i�m�a�g�e� �i�s� �a�l�w�a�y�s� �s�o�m�e� �o�t�h�e�r� �b�i�t� �o�f� �d�a�t�a� �o�r� �i�n�f�o�r�m�a�t�i�o�n� �i�m�a�g�e�.� 

�I�n�f�o�r�m�a�t�i�o�n� �p�r�o�c�e�s�s�i�n�g� �a�n�d� �d�a�t�a� �c�o�l�l�e�c�t�i�o�n� �a�r�e� �n�o�t� �(�a�s� 

�s�u�g�g�e�s�t�e�d� �b�y� �t�h�e� �s�e�a�r�c�h� �l�i�t�e�r�a�t�u�r�e�)� �?� �t�h�i�n�g�s� �w�h�i�c�h� �a�r�e� �d�o�n�e� 

�u�p� �t�o� �a� �p�o�i�n�t�.� �D�a�t�a� �a�r�e� �a�l�w�a�y�s� �b�e�i�n�g� �c�o�l�l�e�c�t�e�d� �a�n�d� �i�n�f�o�r�m�a�-� 

�t�i�o�n� �i�s� �a�l�w�a�y�s� �b�e�i�n�g� �p�r�o�c�e�s�s�e�d�.� �O�n�e� �d�o�e�s� �n�o�t� �h�a�v�e� �a�n� �o�p�t�i�m�a�l� 

�s�t�o�p�p�i�n�g� �p�o�i�n�t�;� �a�l�t�h�o�u�g�h� �o�n�e� �w�i�l�l� �d�e�v�o�t�e� �r�e�s�o�u�r�c�e�s� �t�o� �t�h�e�s�e� 

�a�c�t�i�v�i�t�i�e�s� �o�n�l�y� �u�p� �t�o� �t�h�e� �p�o�i�n�t� �w�h�e�r�e� �t�h�e� �e�x�p�e�c�t�e�d� �g�a�i�n� �f�r�o�m� 

�f�u�r�t�h�e�r� �i�n�f�o�r�m�a�t�i�o�n� �a�c�q�u�i�s�i�t�i�o�n� �i�s� �l�e�s�s� �t�h�a�n� �t�h�e� �e�x�p�e�c�t�e�d� 

�g�a�i�n� �f�r�o�m� �o�t�h�e�r� �u�s�e�s�  ��o�f� �r�e�s�o�u�r�c�e�s�.� �I�n�f�o�r�m�a�t�i�o�n� �p�r�o�c�e�s�s�i�n�g� 

� � 

 ��S�e�e� �f�o�r� �e�x�a�m�p�l�e�:� �G�.� �S�t�i�g�l�e�r�,� �"�T�h�e� �E�c�o�n�o�m�i�c�s� �o�f� 
�I�n�f�o�r�m�a�t�i�o�n�,�"� �J�o�u�r�n�a�l� �o�f� �P�o�l�i�t�i�c�a�l� �E�c�o�n�o�m�y� �(�J�u�n�e� �1�9�6�1�)�;� 
�2�1�3�-�2�2�5�:�  �
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�w�h�i�c�h� �r�e�q�u�i�r�e�s� �n�o� �r�e�s�o�u�r�c�e�s� �m�a�y� �s�t�i�l�l� �h�a�v�e� �a�n� �o�p�p�o�r�t�u�n�i�t�y� 

�c�o�s�t�;� �p�r�o�c�e�s�s�i�n�g� �o�t�h�e�r� �i�n�f�o�r�m�a�t�i�o�n�.� �A�n�d� �d�a�t�a� �c�o�l�l�e�c�t�i�o�n� 

�w�i�l�l� �a�l�w�a�y�s� �h�a�v�e� �a�n� �o�p�p�o�r�t�u�n�i�t�y� �c�o�s�t�,� �n�a�m�e�l�y� �c�o�l�l�e�c�t�i�n�g� 

�o�t�h�e�r� �d�a�t�a�.� 

�T�h�e� �d�i�s�t�i�n�c�t�i�o�n� �b�e�t�w�e�e�n� �i�n�f�o�r�m�a�t�i�o�n� �w�h�i�c�h� �i�s� 

�a�c�q�u�i�r�e�d� �w�i�t�h�o�u�t� �t�h�e� �e�x�p�l�i�c�i�t� �u�s�e� �o�f� �n�o�n�-�i�n�f�o�r�m�a�t�i�o�n�a�l� �r�e�-� 

�s�o�u�r�c�e�s� �a�n�d� �i�n�f�o�r�m�a�t�i�o�n� �t�h�a�t� �i�s� �t�r�u�l�y� �c�o�s�t�l�e�s�s� �h�a�s� �b�e�e�n� 

�t�h�e� �s�o�u�r�c�e� �o�f� �s�o�m�e� �c�o�n�f�u�s�i�o�n�.� �I�s�r�e�a�l� �K�i�r�z�n�e�r� �a�r�g�u�e�s� �t�h�a�t� 

�t�h�e� �i�n�f�o�r�m�a�t�i�o�n� �o�f� �i�m�p�o�r�t�a�n�c�e� �f�o�r� �i�n�d�i�v�i�d�u�a�l� �d�e�c�i�s�i�o�n�s� �i�s� 

�n�o�t� �i�n�f�o�r�m�a�t�i�o�n� �s�o�u�g�h�t� �i�n� �t�h�e� �s�e�n�s�e� �o�f� �t�h�e� �s�e�a�r�c�h� �l�i�t�e�r�a�t�u�r�e�,� 

�b�u�t� �r�a�t�h�e�r� �i�n�f�o�r�m�a�t�i�o�n� �t�h�a�t� �i�s� �a�c�q�u�i�r�e�d� �s�p�o�n�t�a�n�e�o�u�s�l�y�,� �i�.�e�.�,� 

�c�o�s�t�l�e�s�s�l�y�,� �w�i�t�h�o�u�t� �i�n�t�e�n�t�.� �W�h�a�t� �K�i�r�z�n�e�r� �a�p�p�e�a�r�s� �t�o� �m�e�a�n� 

�i�s� �t�h�a�t� �t�h�e� �i�n�f�o�r�m�a�t�i�o�n� �o�f� �m�o�s�t� �i�m�p�o�r�t�a�n�c�e� �i�s� �i�n�f�o�r�m�a�t�i�o�n� 

�w�h�i�c�h� �i�s� �s�o�u�g�h�t� �a�s� �a� �v�e�r�y� �b�r�o�a�d� �c�a�t�e�g�o�r�y� �a�n�d� �w�h�i�c�h� �i�s� �a�c�-� 

�q�u�i�r�e�d� �w�i�t�h�o�u�t� �t�h�e� �u�s�e� �o�f� �n�o�n�-�i�n�f�o�r�m�a�t�i�o�n�a�l� �r�e�s�o�u�r�c�e�s�.� 

�I�t� �i�s� �s�u�r�p�r�i�s�i�n�g� �t�h�a�t� �s�u�c�h� �a� �s�o�p�h�i�s�t�i�c�a�t�e�d� �e�c�o�n�o�m�i�s�t� �w�o�u�l�d� 

�m�i�s�t�a�k�e� �r�e�s�o�u�r�c�e� �c�o�s�t� �f�o�r� �o�p�p�o�r�t�u�n�i�t�y� �c�o�s�t�.� �W�h�i�l�e� �t�h�e�s�e� �d�a�t�a� 

�a�n�d� �s�u�b�s�e�q�u�e�n�t� �i�n�f�o�r�m�a�t�i�o�n� �i�m�a�g�e�s� �m�a�y� �h�a�v�e� �l�o�w� �c�o�s�t�s�,� �t�h�e�y� 

�a�r�e� �f�a�r� �f�r�o�m� �c�o�s�t�l�e�s�s�.� 

�A�n� �i�n�f�o�r�m�a�t�i�o�n�a�l�l�y� �c�o�n�s�t�r�a�i�n�e�d� �o�p�p�o�r�t�u�n�i�t�y� �s�e�t� �d�i�f�-� 

�f�e�r�s� �f�r�o�m� �t�h�e� �u�s�u�a�l� �c�o�n�c�e�p�t�u�a�l�i�z�a�t�i�o�n� �o�f� �a�n� �o�p�p�o�r�t�u�n�i�t�y� �s�e�t� 

�i�n� �s�e�v�e�r�a�l� �w�a�y�s�.� �(�1�)� �P�h�y�s�i�c�a�l� �r�e�s�o�u�r�c�e�s� �a�r�e� �u�n�i�m�p�o�r�t�a�n�t�.� 

� � 

�3�5�,� �K�i�r�z�n�e�r�,� �"�K�n�o�w�i�n�g� �A�b�o�u�t� �K�n�o�w�l�e�d�g�e�:� �A� �S�u�b�j�e�c�t�i�v�e� 
�V�i�e�w� �o�f� �t�h�e� �R�o�l�e� �o�f� �I�n�f�o�r�m�a�t�i�o�n�,�"� �(�N�e�w� �Y�o�r�k�:� �N�e�w� �Y�o�r�k� �U�n�i�-� 
�v�e�r�s�i�t�y�,� �1�9�7�7�)� �(�m�i�m�e�o�g�r�a�p�h�e�d�)�.
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�T�h�e�y� �a�r�e� �i�m�p�o�r�t�a�n�t� �o�n�l�y� �i�n�s�o�f�a�r� �a�s� �t�h�e�y� �p�r�o�v�i�d�e� �d�a�t�a� �t�o� �a�n� 

�i�n�d�i�v�i�d�u�a�l� �a�b�o�u�t� �h�i�s� �r�a�n�g�e� �o�f� �p�o�s�s�i�b�i�l�i�t�i�e�s�.� �(�2�)� �T�h�e� 

�i�n�d�i�v�i�d�u�a�l�'�s� �c�o�l�l�e�c�t�i�o�n� �o�f� �i�n�f�o�r�m�a�t�i�o�n� �i�m�a�g�e�s� �i�s� �e�m�b�o�d�i�e�d� 

�i�n� �t�h�e� �c�o�n�s�t�r�a�i�n�t� �a�s� �f�o�r�m�u�l�a�t�e�d�.� �T�h�e� �c�o�n�s�t�r�a�i�n�t� �f�o�r� �d�e�c�i�-� 

�S�i�o�n� �o�r� �p�l�a�n�n�i�n�g� �p�u�r�p�o�s�e�s� �a�r�e� �a�l�l� �i�n�f�o�r�m�a�t�i�o�n�a�l� �a�n�d� �t�h�u�s� 

�"�S�u�b�j�e�c�t�i�v�e�.�"� �(�3�)� �A�n� �i�n�d�i�v�i�d�u�a�l�'�s� �w�e�a�l�t�h�,� �i�n� �t�h�e� �s�e�n�s�e� 

�d�i�s�c�u�s�s�e�d� �i�n� �t�h�e� �l�a�s�t� �c�h�a�p�t�e�r�,� �c�a�n� �b�e� �i�n�c�r�e�a�s�e�d� �w�i�t�h�o�u�t� �a�n�y� 

�d�i�r�e�c�t� �o�r� �i�n�d�i�r�e�c�t� �t�r�a�n�s�f�e�r� �o�f� �r�e�s�o�u�r�c�e�s� �f�r�o�m� �o�n�e� �i�n�d�i�v�i�d�-� 

�u�a�l� �t�o� �a�n�o�t�h�e�r�.� �I�n�c�r�e�a�s�i�n�g� �a�n� �i�n�d�i�v�i�d�u�a�l�'�s� �c�o�l�l�e�c�t�i�o�n� �o�f� �i�n�-� 

�f�o�r�m�a�t�i�o�n� �c�a�n� �b�e� �d�o�n�e� �w�i�t�h�o�u�t� �t�r�a�n�s�f�e�r�r�i�n�g� �i�t� �f�r�o�m� �a�n�o�t�h�e�r� 

�i�n�d�i�v�i�d�u�a�l�'�s� �e�n�d�o�w�m�e�n�t� �o�f� �i�n�f�o�r�m�a�t�i�o�n�.� �(�4�)� �P�r�e�v�a�i�l�i�n�g� 

�M�a�r�k�e�t� �p�r�i�c�e�s� �a�r�e� �i�m�p�o�r�t�a�n�t� �o�n�l�y� �i�n�s�o�f�a�r� �a�s� �a�n� �i�n�d�i�v�i�d�u�a�l� 

�i�s� �a�w�a�r�e� �o�f� �t�h�e�m� �a�n�d� �c�o�n�s�i�d�e�r�s� �t�h�e�m� �a�n� �i�m�p�o�r�t�a�n�t� �p�a�r�t� �o�f� 

�t�h�e� �c�o�s�t� �o�f� �s�o�m�e� �g�o�o�d�,� �s�e�r�v�i�c�e�,� �o�r� �a�c�t�i�v�i�t�y�.� �(�5�)� �T�h�e� �w�e�a�l�t�h� 

�o�f� �a� �g�r�o�u�p� �o�f� �i�n�d�i�v�i�d�u�a�l�s� �c�a�n� �b�e� �i�n�c�r�e�a�s�e�d�:� �p�r�o�d�u�c�t�i�o�n� �p�o�s�-� 

�s�i�b�i�l�i�t�i�e�s� �i�n�c�r�e�a�s�e�d� �a�n�d�/�o�r� �c�o�n�s�u�m�p�t�i�o�n� �o�p�p�o�r�t�u�n�i�t�i�e�s� �i�n�-� 

�c�r�e�a�s�e�d�,� �b�y� �a�c�t�i�o�n�s� �a�l�l�o�w�e�d� �w�i�t�h�i�n� �t�h�e� �c�o�n�s�t�r�a�i�n�t�.� �T�h�a�t� �i�s�,� 

�t�h�e� �i�n�f�o�r�m�a�t�i�o�n�a�l�l�y� �c�o�n�s�t�r�a�i�n�e�d� �o�p�p�o�r�t�u�n�i�t�y� �s�e�t� �c�a�n� �b�e� 

�m�o�v�e�d� �b�y� �i�n�d�i�v�i�d�u�a�l�s� �a�c�t�i�n�g� �w�i�t�h�i�n� �t�h�e� �c�o�n�s�t�r�a�i�n�t�;� �n�e�w� �t�e�c�h�-� 

�n�o�l�o�g�y� �a�n�d� �i�d�e�a�s� �c�a�n� �b�e� �c�o�n�c�e�i�v�e�d�.� �(�6�)� �T�h�e� �c�o�n�s�t�r�a�i�n�t� �i�s� 

�o�n�l�y� �b�i�n�d�i�n�g� �a�t� �a� �p�o�i�n�t� �i�n� �t�i�m�e�.� �A�s� �a�n� �i�n�d�i�v�i�d�u�a�l� �a�c�q�u�i�r�e�s� 

�n�e�w� �i�n�f�o�r�m�a�t�i�o�n� �i�m�a�g�e�s� �t�h�e� �i�n�f�o�r�m�a�t�i�o�n�a�l�l�y� �c�o�n�s�t�r�a�i�n�e�d� �o�p�p�o�r�-� 

�t�u�n�i�t�y� �c�a�n� �a�n�d� �o�f�t�e�n� �d�o�e�s� �c�h�a�n�g�e�.� �T�h�i�s� �d�i�f�f�e�r�s� �d�r�a�m�a�t�i�c�a�l�l�y� 

�f�r�o�m� �t�h�e� �u�s�u�a�l� �l�i�f�e�t�i�m�e� �b�u�d�g�e�t� �c�o�n�s�t�r�a�i�n�t�s� �w�h�i�c�h� �a�n� �i�n�d�i�v�i�d�-� 

�u�a�l� �i�s� �a�s�s�u�m�e�d� �t�o� �f�a�c�e�.� �W�h�i�l�e� �e�a�c�h� �c�o�n�s�t�r�a�i�n�t� �i�s�,� �i�n�a
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�s�e�n�s�e�,� �a� �l�i�f�e�t�i�m�e� �c�o�n�s�t�r�a�i�n�t�,� �t�h�e� �i�n�f�o�r�m�a�t�i�o�n�a�l�l�y� �c�o�n�-� 

�s�t�r�a�i�n�e�d� �o�p�p�o�r�t�u�n�i�t�y� �s�e�t� �c�h�a�n�g�e�s� �a�s� �a�n� �i�n�d�i�v�i�d�u�a�l� �l�e�a�r�n�s� 

�n�e�w�,� �u�s�e�f�u�l� �i�n�f�o�r�m�a�t�i�o�n�.� �(�7�)� �A�c�t�i�v�i�t�i�e�s� �i�n�c�l�u�d�e�d� �w�i�t�h�i�n� 

�t�h�e� �i�n�f�o�r�m�a�t�i�o�n�a�l�l�y� �c�o�n�s�t�r�a�i�n�e�d� �o�p�p�o�r�t�u�n�i�t�y� �s�e�t� �i�n�c�l�u�d�e� 

�i�n�f�o�r�m�a�t�i�o�n�a�l� �o�n�e�s�.� �O�n�e� �c�a�n� �p�l�a�n� �t�o� �p�l�a�n�.� �O�n�e� �c�a�n� �p�l�a�n� 

�t�o� �a�c�q�u�i�r�e� �d�a�t�a� �a�n�d� �p�r�o�c�e�s�s� �i�n�f�o�r�m�a�t�i�o�n�.� �O�n�e� �c�a�n� �a�t�t�e�m�p�t� 

�t�o� �i�n�n�o�v�a�t�e�.� �(�8�)� �A�n� �i�n�d�i�v�i�d�u�a�l� �c�a�n� �m�a�k�e� �p�l�a�n�s� �w�h�i�c�h� �a�r�e� 

�c�o�n�t�i�n�g�e�n�t� �u�p�o�n� �a�c�q�u�i�r�i�n�g� �b�i�t�s� �o�f� �i�n�f�o�r�m�a�t�i�o�n� �a�t� �a� �l�a�t�e�r� 

�d�a�t�e�-�-�o�n�e� �c�a�n� �p�l�a�n� �t�o� �b�r�i�n�g� �a�n� �u�m�b�r�e�l�l�a� �i�f� �i�t� �"�l�o�o�k�s� �l�i�k�e�"� 

�r�a�i�n�.� �S�u�c�h� �p�l�a�n�n�i�n�g� �i�s� �l�i�m�i�t�e�d� �b�y� �o�n�e�'�s� �s�t�o�c�k� �o�f� �i�n�f�o�r�-� 

�m�a�t�i�o�n� �a�b�o�u�t� �c�a�t�e�g�o�r�i�e�s� �o�f� �i�n�f�o�r�m�a�t�i�o�n� �t�h�a�t� �o�n�e� �e�x�p�e�c�t�s� �t�o� 

�a�c�q�u�i�r�e�.� �R�e�s�p�o�n�s�e�s� �t�o� �t�o�t�a�l�l�y� �u�n�i�m�a�g�i�n�e�d� �e�v�e�n�t�s� �o�r� �t�o� 

�e�v�e�n�t�s� �w�h�i�c�h� �h�a�v�e� �n�o�t� �b�e�e�n� �f�u�l�l�y� �c�o�n�s�i�d�e�r�e�d� �a�r�e� �l�i�m�i�t�e�d� 

�t�o� �p�l�a�n� �r�e�v�i�s�i�n�g� �a�c�t�i�v�i�t�i�e�s�.� �A� �d�e�c�i�s�i�o�n� �m�a�k�e�r� �c�a�n�n�o�t� 

�p�l�a�n� �n�o�n�-�i�n�f�o�r�m�a�t�i�o�n�a�l� �a�c�t�i�v�i�t�i�e�s� �f�o�r� �c�o�n�t�i�n�g�e�n�c�i�e�s� �h�e� 

�i�s� �u�n�a�b�l�e� �t�o� �s�p�e�c�i�f�y�.� �(�9�)� �T�h�e� �i�n�d�i�v�i�d�u�a�l�'�s� �c�o�n�c�e�p�t�i�o�n�o�f� 

�o�f� �h�i�s� �i�n�f�o�r�m�a�t�i�o�n�a�l� �l�i�m�i�t�s� �a�r�e� �e�m�b�o�d�i�e�d� �i�n� �t�h�e� �i�n�f�o�r�m�a�-� 

�t�i�o�n�a�l�l�y� �c�o�n�s�t�r�a�i�n�e�d� �o�p�p�o�r�t�u�n�i�t�y� �s�e�t�.� �O�n�e� �w�i�l�l� �n�o�t� �a�t�t�e�m�p�t� 

�t�o� �a�c�q�u�i�r�e� �i�n�f�o�r�m�a�t�i�o�n� �w�h�i�c�h� �h�e� �f�e�e�l�s� �t�o� �b�e� �b�e�y�o�n�d� �h�i�s� 

�a�b�i�l�i�t�y� �a�n�d�/�o�r� �r�e�s�o�u�r�c�e�s� �t�o� �a�c�q�u�i�r�e�.� �(�H�e� �m�a�y�,� �o�f� �c�o�u�r�s�e�,� �b�e� 

�i�n�c�o�r�r�e�c�t� �i�n� �t�h�i�s� �a�p�p�r�a�i�s�a�l�.�)� �(�1�0�)� �T�h�e� �i�n�f�o�r�m�a�t�i�o�n�a�l�l�y� �c�o�n�-� 

�s�t�r�a�i�n�e�d� �o�p�p�o�r�t�u�n�i�t�y� �s�e�t�,� �a�s� �c�o�n�c�e�i�v�e�d� �h�e�r�e�,� �a�l�l�o�w�s� �a�c�t�i�v�i�-� 

�t�i�e�s� �w�h�i�c�h� �a�r�e� �e�x�c�l�u�d�e�d� �u�n�d�e�r� �t�h�e� �u�s�u�a�l� �c�o�n�c�e�p�t�i�o�n� �o�f� �t�h�e� 

�o�p�p�o�r�t�u�n�i�t�y� �s�e�t� �o�t�h�e�r� �t�h�a�n� �i�n�f�o�r�m�a�t�i�o�n�a�l� �o�n�e�s�.� �O�n�e� �c�a�n� 

�p�l�a�n� �t�o� �r�e�f�o�r�m� �i�n�s�t�i�t�u�t�i�o�n�s�,� �t�o� �m�o�n�o�p�o�l�i�z�e�,� �t�o� �f�o�o�l� �o�t�h�e�r�s�,� 

�t�o� �e�x�e�r�c�i�s�e� �c�o�e�r�c�i�o�n� �o�r� �a�n�y� �o�t�h�e�r� �h�u�m�a�n� �a�c�t�i�v�i�t�y� �w�h�i�c�h
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�c�o�n�c�e�p�t�u�a�l�l�y� �c�a�n� �b�e� �i�n�t�e�n�t�i�o�n�a�l�.� �T�h�e� �i�n�f�o�r�m�a�t�i�o�n�a�l�l�y� �c�o�n�-� 

�s�t�r�a�i�n�e�d� �o�p�p�o�r�t�u�n�i�t�y� �s�e�t� �i�n�c�l�u�d�e�s� �a�l�l� �o�f� �t�h�e� �a�c�t�i�v�i�t�i�e�s� 

�t�h�a�t� �o�n�e� �c�a�n� �c�o�n�s�i�d�e�r� �g�i�v�e�n� �h�i�s� �i�n�f�o�r�m�a�t�i�o�n� �i�m�a�g�e�s� �o�f� �t�h�e� 

�p�o�s�s�i�b�l�e�.� 

�C�h�o�i�c�e� �C�o�n�s�e�q�u�e�n�c�e�s� 

�T�h�e� �t�h�r�e�e� �e�l�e�m�e�n�t�s� �o�f� �t�h�e� �c�h�o�i�c�e� �p�r�o�b�l�e�m� �c�o�m�b�i�n�e� �t�o� 

�s�p�e�c�i�f�y� �a� �m�o�d�e�l� �o�f� �i�n�d�i�v�i�d�u�a�l� �o�p�t�i�m�i�z�a�t�i�o�n� �w�h�i�c�h� �i�n�c�l�u�d�e�s� �a� 

�p�e�r�v�a�s�i�v�e� �a�n�d� �i�m�p�o�r�t�a�n�t� �r�o�l�e� �f�o�r� �i�n�f�o�r�m�a�t�i�o�n�.� �T�h�e� �c�h�o�i�c�e�s� 

�m�a�d�e� �i�n� �t�h�i�s� �m�o�d�e�l� �w�i�l�l�,� �a�s� �i�n� �o�t�h�e�r� �e�c�o�n�o�m�i�c� �m�o�d�e�l�s�,� 

�e�x�h�i�b�i�t� �p�r�o�p�e�r�t�i�e�s� �w�h�i�c�h� �a�r�e� �g�r�e�a�t�l�y� �a�f�f�e�c�t�e�d� �b�y� �t�h�e� �c�o�n�-� 

�s�t�r�a�i�n�t�s� �f�a�c�e�d� �b�y� �i�n�d�i�v�i�d�u�a�l�s�.� �B�e�c�a�u�s�e� �i�n�f�o�r�m�a�t�i�o�n� �i�s� 

�a�c�c�u�m�u�l�a�t�e�d� �a�s� �t�h�e� �r�e�s�u�l�t� �o�f� �p�a�s�t� �a�c�t�i�o�n�s�,� �a�n� �i�n�d�i�v�i�d�u�a�l�'�s� 

�c�u�r�r�e�n�t� �c�o�n�s�t�r�a�i�n�t�s� �a�r�e� �g�r�e�a�t�l�y� �i�n�f�l�u�e�n�c�e�d� �b�y� �p�a�s�t� �d�e�c�i�-� 

�s�i�o�n�s�.� �T�h�i�s� �s�e�q�u�e�n�t�i�a�l� �a�s�p�e�c�t� �o�f� �d�e�c�i�s�o�n� �m�a�k�i�n�g� �w�i�l�l� �b�e� 

�t�a�k�e�n� �u�p� �i�n� �t�h�e� �n�e�x�t� �c�h�a�p�t�e�r�.� �T�h�i�s� �s�e�c�t�i�o�n� �o�f� �C�h�a�p�t�e�r� �F�o�u�r� 

�f�o�c�u�s�e�s� �u�p�o�n� �t�h�e� �i�n�f�o�r�m�a�t�i�o�n�a�l� �a�s�p�e�c�t�s� �o�f� �a� �s�i�n�g�l�e� �d�e�c�i�s�i�o�n�.� 

�T�h�e�r�e� �a�r�e� �f�o�u�r� �b�a�s�i�c� �i�n�f�o�r�m�a�t�i�o�n�a�l� �c�o�n�s�e�q�u�e�n�c�e�s� 

�w�h�i�c�h� �w�i�l�l� �b�e� �c�o�n�s�i�d�e�r�e�d�.� �(�1�)� �I�n�d�i�v�i�d�u�a�l�s� �w�i�l�l� �e�c�o�n�o�m�i�z�e� 

�u�p�o�n� �t�h�e� �d�e�c�i�s�i�o�n� �p�r�o�c�e�s�s� �i�t�s�e�l�f� �b�e�c�a�u�s�e� �i�t� �i�s� �a� �c�o�s�t�l�y� �e�x�e�r�-� 

�c�i�s�e� �i�n� �i�n�f�o�r�m�a�t�i�o�n� �p�r�o�c�e�s�s�i�n�g�.� �(�2�)� �I�n�d�i�v�i�d�u�a�l�s� �w�i�l�l�,� �i�n� 

�o�r�d�e�r� �t�o� �r�e�d�u�c�e� �i�n�f�o�r�m�a�t�i�o�n� �p�r�o�c�e�s�s�i�n�g� �c�o�s�t�s�,� �r�e�l�y� �h�e�a�v�i�l�y� 

�o�n� �"�p�r�e�-�p�r�o�c�e�s�s�e�d�"� �d�a�t�a�.� �(�3�)� �A�s� �a� �r�e�s�u�l�t�,� �i�n�d�i�v�i�d�u�a�l�s� �w�i�l�l� 

�o�f�t�e�n� �m�a�k�e� �d�e�c�i�s�i�o�n�s� �w�h�i�c�h� �a�r�e� �n�o�t� �t�h�e� �b�e�s�t� �c�o�u�r�s�e� �o�f� �a�c�t�i�o�n�;� 

�t�h�a�t� �i�s�,� �a� �t�y�p�e� �o�f� �i�n�f�o�r�m�a�t�i�o�n�a�l� �s�u�b�-�o�p�t�i�m�a�l�i�t�y� �c�a�n� �r�e�s�u�l�t�.
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�(�4�)� �T�h�e� �u�s�e�f�u�l�n�e�s�s� �c�f� �i�n�f�o�r�m�a�t�i�o�n� �i�s� �g�e�n�e�r�a�l�l�y� �r�e�l�a�t�e�d� �t�o� 

�f�u�t�u�r�e� �r�e�f�i�n�e�m�e�n�t� �o�f� �p�l�a�n�s� �o�f� �a�c�t�i�o�n�.� �T�h�u�s�,� �t�i�m�e� �m�u�s�t� �p�l�a�y� 

�a�n� �i�m�p�o�r�t�a�n�t� �r�o�l�e� �i�n� �a�n�y� �s�a�t�i�s�f�a�c�t�o�r�y� �m�o�d�e�l� �o�f� �t�h�e� �r�o�l�e� 

�o�f� �i�n�f�o�r�m�a�t�i�o�n� �i�n� �c�h�o�i�c�e�.� �S�p�e�c�i�f�i�c�a�l�l�y�,� �t�h�e� �m�o�d�e�l� �m�u�s�t� 

�a�l�l�o�w� �f�o�r� �s�e�q�u�e�n�t�i�a�l� �d�e�c�i�s�i�o�n� �m�a�k�i�n�g�.� �T�h�e� �c�o�n�s�e�q�u�e�n�c�e�s� �o�f� 

�t�h�i�s� �m�o�d�i�f�i�c�a�t�i�o�n� �w�i�l�l� �b�e� �d�i�s�c�u�s�s�e�d� �a�t� �l�e�n�g�t�h� �i�n� �C�h�a�p�t�e�r� 

�F�i�v�e�.� 

�E�c�o�n�o�m�i�z�i�n�g� �o�n� �D�e�c�i�s�i�o�n� �M�a�k�i�n�g�.� �D�e�c�i�s�i�o�n� �m�a�k�i�n�g� �i�s� 

�c�o�s�t�l�y�,� �t�o� �t�h�e� �e�x�t�e�n�t� �t�h�a�t� �o�n�e� �f�o�r�e�g�o�e�s� �a�l�t�e�r�n�a�t�i�v�e� �a�c�t�i�v�i�-� 

�t�i�e�s� �b�y� �e�n�g�a�g�i�n�g� �i�n� �t�h�i�s� �a�c�t�i�v�i�t�y�.� �E�f�f�i�c�i�e�n�t� �a�l�l�o�c�a�t�i�o�n� �o�f� 

�r�e�s�o�u�r�c�e�s� �t�o� �d�e�c�i�s�i�o�n� �m�a�k�i�n�g� �o�c�c�u�r�s� �w�h�e�n� �t�h�e� �p�e�r�c�e�i�v�e�d� �b�e�n�e�-� 

�f�i�t� �o�f� �d�e�v�o�t�i�n�g� �a�d�d�i�t�i�o�n�a�l� �r�e�s�o�u�r�c�e�s� �t�o� �d�e�c�i�s�i�o�n� �m�a�k�i�n�g� �i�s� 

�m�o�r�e� �t�h�a�n� �o�f�f�s�e�t� �b�y� �a�l�t�e�r�n�a�t�i�v�e� �u�s�e�s� �o�f� �o�n�e�'�s� �r�e�s�o�u�r�c�e�s�,� �B�y� 

�a�l�l�o�c�a�t�i�n�g� �r�e�s�o�u�r�c�e�s� �t�o� �t�h�e� �d�e�c�i�s�i�o�n�-�m�a�k�i�n�g� �p�r�o�c�e�s�s�,� �o�n�e� 

�e�x�p�e�c�t�s� �t�o� �o�b�t�a�i�n� �a� �m�o�r�e� �a�c�c�u�r�a�t�e� �d�e�t�e�r�m�i�n�a�t�i�o�n� �o�f� �o�n�e�'�s� 

�b�e�s�t� �c�o�u�r�s�e� �o�f� �a�c�t�i�o�n�.� �A�s� �o�n�e� �d�o�e�s� �s�o�,� �a�n� �i�n�d�i�v�i�d�u�a�l� �n�e�c�e�s�-� 

�S�a�r�i�l�y� �f�o�r�e�g�o�e�s� �a�l�t�e�r�n�a�t�i�v�e� �u�s�e�s� �o�f� �h�i�s� �i�n�f�o�r�m�a�t�i�o�n�-� 

�p�r�o�c�e�s�s�i�n�g�,� �d�a�t�a�-�c�o�l�l�e�c�t�i�o�n�,� �a�n�d� �p�h�y�s�i�c�a�l� �r�e�s�o�u�r�c�e�s�,� �a�n�d� �h�i�s� 

�t�i�m�e�.� �T�h�e� �p�r�o�c�e�s�s� �o�f� �e�v�a�l�u�a�t�i�o�n� �i�s� �c�o�s�t�l�y�,� �a�n�d� �a�n� �i�n�d�i�v�i�d�u�a�l� 

�w�i�l�l� �r�a�t�i�o�n�a�l�l�y� �a�t�t�e�m�p�t� �t�o� �a�v�o�i�d� �w�a�s�t�i�n�g� �r�e�s�o�u�r�c�e�s� �o�n� �t�h�i�s� 

�a�c�t�i�v�i�t�y�.� �T�h�e� �m�i�n�i�m�u�m� �e�f�f�o�r�t� �t�h�a�t� �o�n�e� �c�a�n� �d�e�v�o�t�e� �t�o� �t�h�i�s� 

�t�a�s�k� �i�s� �t�h�a�t� �r�e�q�u�i�r�e�d� �t�o� �m�a�k�e� �a� �d�e�c�i�s�i�o�n� �t�o� �c�o�n�t�i�n�u�e� �t�h�e� �p�l�a�n� 

�o�f� �a�c�t�i�o�n� �c�u�r�r�e�n�t�l�y� �b�e�i�n�g� �i�m�p�l�e�m�e�n�t�e�d�.� �B�e�y�o�n�d� �t�h�i�s� �a�n� �i�n�-� 

�G�i�v�i�d�u�a�l� �w�i�l�l� �a�t�t�e�m�p�t� �t�o� �a�l�l�o�c�a�t�e� �r�e�s�o�u�r�c�e�s� �e�f�f�i�c�i�e�n�t�l�y� �t�o� 

�t�h�i�s� �t�a�s�k�.� �O�n�e� �w�i�l�l� �c�h�o�o�s�e� �t�h�e� �e�x�t�e�n�t� �t�o� �w�h�i�c�h� �t�h�i�s� �f�o�r�m
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�o�f� �i�n�f�o�r�m�a�t�i�o�n� �p�r�o�c�e�s�s�i�n�g� �w�i�l�l� �b�e� �e�n�g�a�g�e�d� �i�n� �a�n�d� �t�h�e� �e�x�t�e�n�t� 

�t�o� �w�h�i�c�h� �n�o�n�-�i�n�f�o�r�m�a�t�i�o�n�a�l� �r�e�s�o�u�r�c�e�s� �w�i�l�l� �b�e� �d�e�v�o�t�e�d� �t�o� �s�u�c�h� 

�f�u�t�u�r�e� �e�f�f�o�r�t�s�.� �O�n�e� �w�i�l�l� �c�o�n�t�r�i�v�e� �a� �c�o�n�t�i�n�g�e�n�t� �p�l�a�n� �t�o� �p�l�a�n�.� 

�I�n� �o�r�d�e�r� �t�o� �e�c�o�n�o�m�i�z�e� �o�n� �h�i�s� �r�e�s�o�u�r�c�e�s�,� �a�n� �i�n�d�i�v�i�d�-� 

�u�a�l� �w�i�l�l� �s�t�r�i�v�e� �t�o� �m�a�k�e� �h�i�s� �d�e�c�i�s�i�o�n� �m�a�k�i�n�g� �p�r�o�c�e�s�s� �a�s� �e�f�-� 

�f�i�c�i�e�n�t� �a�s� �p�o�s�s�i�b�l�e�.� �H�e� �w�i�l�l� �a�i�m� �f�o�r� �t�h�e� �b�e�s�t� �d�e�c�i�s�i�o�n�s� 

�p�o�s�s�i�b�l�e� �f�o�r� �e�v�e�r�y� �l�e�v�e�l� �o�f� �i�n�p�u�t�s�.� �T�h�e�r�e� �a�r�e� �o�b�v�i�o�u�s� �s�t�e�p�s� 

�t�h�a�t� �a�n� �i�n�d�i�v�i�d�u�a�l� �c�a�n� �t�a�k�e� �t�o� �m�a�k�e� �e�f�f�e�c�t�i�v�e� �u�s�e� �o�f� �h�i�s� 

�d�e�c�i�s�i�o�n�-�m�a�k�i�n�g� �e�f�f�o�r�t�s�.� �(�1�)� �A�n� �i�n�d�i�v�i�d�u�a�l� �c�a�n� �a�d�o�p�t� �a� 

�t�r�a�n�s�i�t�i�v�e� �d�e�c�i�s�i�o�n� �r�u�l�e� �w�h�i�c�h� �c�a�n� �b�e� �e�a�s�i�l�y� �a�n�d� �f�a�i�r�l�y� �a�c�-� 

�c�u�r�a�t�e�l�y� �a�p�p�l�i�e�d� �t�o� �e�s�t�i�m�a�t�e� �t�h�e� �b�e�s�t� �c�o�u�r�s�e� �o�f� �a�c�t�i�o�n�.� 

�(�2�)� �A�n� �i�n�d�i�v�i�d�u�a�l� �c�a�n� �c�o�n�s�i�d�e�r� �a�n�d� �r�a�n�k� �f�e�w�e�r� �t�h�a�n� �a�l�l� 

�o�f� �h�i�s� �p�e�r�c�e�i�v�e�d� �o�p�p�o�r�t�u�n�i�t�i�e�s�.� �(�3�)� �A�n� �i�n�d�i�v�i�d�u�a�l� �c�a�n� 

�s�p�e�c�i�f�y� �p�l�a�n�s� �o�f� �a�c�t�i�o�n� �w�h�i�c�h� �d�o� �n�o�t� �s�p�e�c�i�f�y� �w�e�l�l� �d�e�f�i�n�e�d� 

�p�r�e�c�i�s�e� �a�c�t�i�o�n�s� �f�o�r� �a�l�l� �c�o�n�t�i�n�g�e�n�c�i�e�s�.� �A�n� �i�n�d�i�v�i�d�u�a�l� �w�i�l�l� 

�n�o�t� �s�t�r�i�v�e� �f�o�r� �t�h�e� �"�b�e�s�t�"� �p�l�a�n� �b�u�t� �r�a�t�h�e�r� �f�o�r� �t�h�e� �b�e�s�t� �p�l�a�n� 

�t�h�a�t� �i�s� �w�o�r�t�h� �d�e�v�e�l�o�p�i�n�g�.� 

�A� �d�e�c�i�s�i�o�n� �m�a�k�e�r� �c�a�n� �e�c�o�n�o�m�i�z�e� �o�n� �d�e�c�i�s�i�o�n�-�m�a�k�i�n�g� 

�e�f�f�o�r�t� �b�y� �u�s�i�n�g� �s�o�m�e� �d�e�c�i�s�i�o�n� �r�u�l�e� �w�h�i�c�h� �d�o�e�s� �n�o�t� �t�r�u�l�y� 

�c�o�r�r�e�s�p�o�n�d� �t�o� �h�i�s� �t�a�s�t�e�s� �b�u�t� �w�h�i�c�h� �c�o�r�r�e�s�p�o�n�d�s� �c�l�o�s�e�l�y� �e�n�o�u�g�h� 

�t�o� �h�i�s� �t�a�s�t�e�s� �s�o� �t�h�a�t� �t�h�e� �r�e�d�u�c�e�d� �d�e�c�i�s�i�o�n� �m�a�k�i�n�g� �c�o�s�t�s� �o�f� 

�t�h�e� �d�e�c�i�s�i�o�n� �r�u�l�e� �m�o�r�e� �t�h�a�n� �c�o�m�p�e�n�s�a�t�e�s� �f�o�r� �t�h�e� �r�e�d�u�c�e�d� 

�a�c�c�u�r�a�c�y� �o�f� �h�i�s� �d�e�c�i�s�i�o�n�s�.� �A�n� �i�n�d�i�v�i�d�u�a�l� �m�a�y� �a�d�o�p�t� �a� �r�u�l�e� 

�o�f� �t�h�u�m�b� �w�h�i�c�h� �a�l�l�o�w�s� �h�i�m� �t�o� �m�a�k�e� �"�q�u�i�c�k�"� �d�e�c�i�s�i�o�n�s� �w�h�i�c�h� 

�a�r�e� �k�n�o�w�n� �t�o� �b�e� �i�n�a�c�c�u�r�a�t�e�,� �b�u�t� �w�h�i�c�h� �r�e�d�u�c�e�s� �d�e�c�i�s�i�o�n� �c�o�s�t�s
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�s�u�f�f�i�c�i�e�n�t�l�y� �t�o� �c�o�m�p�e�n�s�a�t�e� �f�o�r� �t�h�e� �i�n�a�c�c�u�r�a�c�y�.� �O�n�e� �m�i�g�h�t�,� 

�f�o�r� �e�x�a�m�p�l�e�,� �a�d�o�p�t� �a� �d�e�c�i�s�i�o�n� �r�u�l�e� �w�h�i�c�h� �c�a�l�l�e�d� �f�o�r� �c�a�r�r�y�i�n�g� 

�a�n� �u�m�b�r�e�l�l�a� �w�h�e�n�e�v�e�r� �t�h�e� �s�k�y� �i�s� �c�l�o�u�d�y�,� �a�n�d� �s�a�v�e� �t�h�e� �e�f�f�o�r�t� 

�o�f� �c�a�l�c�u�l�a�t�i�n�g� �t�h�e� �e�x�p�e�c�t�e�d� �g�a�i�n� �o�r� �l�o�s�s� �o�f� �c�a�r�r�y�i�n�g� �a�n� 

�u�m�b�r�e�l�l�a� �b�y� �a�s�s�i�g�n�i�n�g� �a� �p�r�o�b�a�b�i�l�i�t�y� �t�o� �e�a�c�h� �o�f� �t�h�e� �v�a�r�i�e�t�y� 

�o�f� �c�l�o�u�d� �m�i�x�e�s� �p�o�s�s�i�b�l�e�.� �O�r� �o�n�e� �m�i�g�h�t� �c�o�n�c�e�i�v�a�b�l�y� �a�d�o�p�t� �a� 

�u�t�i�l�i�t�y� �f�u�n�c�t�i�o�n� �f�o�r� �u�s�e� �i�n� �d�e�c�i�s�i�o�n� �m�a�k�i�n�g� �e�v�e�n� �t�h�o�u�g�h� �o�n�e ��s� 

�t�r�u�e� �p�r�e�f�e�r�e�n�c�e�s� �w�o�u�l�d� �n�o�t� �h�a�v�e� �p�r�o�p�e�r�t�i�e�s� �e�n�t�i�r�e�l�y� �c�o�m�p�a�t�i�b�l�e� 

�w�i�t�h� �s�u�c�h� �a� �u�t�i�l�i�t�y� �f�u�n�c�t�i�o�n�.� �O�r� �o�n�e� �m�i�g�h�t� �a�d�o�p�t� �l�e�x�i�c�o�-� 

�g�r�a�p�h�i�c� �t�a�s�t�e�s� �a�s� �a� �c�o�n�s�t�r�u�c�t� �f�o�r� �d�e�c�i�s�i�o�n� �m�a�k�i�n�g� �p�u�r�p�o�s�e�s�,� 

�e�v�e�n� �t�h�o�u�g�h� �o�n�e�'�s� �p�r�e�f�e�r�e�n�c�e�s� �w�e�r�e� �c�o�m�p�a�t�i�b�l�e� �w�i�t�h� �i�n�d�i�f�-� 

�f�e�r�e�n�c�e� �c�u�r�v�e�s�.� �T�h�e� �e�a�s�e� �o�f� �a�p�p�l�y�i�n�g� �e�a�c�h� �o�f� �t�h�e�s�e� �d�e�c�i�s�i�o�n� 

�r�u�l�e�s� �o�r� �r�u�l�e�s� �o�f� �t�h�u�m�b� �c�a�n�,� �i�n� �m�a�n�y� �s�e�t�t�i�n�g�s�,� �m�o�r�e� �t�h�a�n� 

�o�f�f�s�e�t� �t�h�e�i�r� �i�n�a�c�c�u�r�a�c�y�.� �O�n�e� �t�r�a�d�e�s� �t�h�e� �g�r�e�a�t�e�r� �a�c�c�u�r�a�c�y� 

�o�f� �b�e�t�t�e�r� �d�e�c�i�s�i�o�n� �r�u�l�e�s� �f�o�r� �t�h�e� �r�e�d�u�c�e�d� �c�o�s�t� �o�f� �a�p�p�l�y�i�n�g� 

�t�h�e� �r�u�l�e� �t�o� �m�a�k�e� �a� �d�e�c�i�s�i�o�n�.� �O�n�e� �r�e�a�c�h�e�s� �a� �d�e�c�i�s�i�o�n� �w�h�i�c�h� 

�m�a�k�e�s� �l�e�s�s� �e�f�f�e�c�t�i�v�e� �u�s�e� �o�f� �o�n�e�'�s� �r�e�s�o�u�r�c�e�s� �b�u�t� �w�h�i�c�h� �h�a�s� 

�r�e�q�u�i�r�e�d� �t�h�e� �u�s�e� �o�f� �f�e�w�e�r� �r�e�s�o�u�r�c�e�s� �i�n� �o�r�d�e�r� �t�o� �b�e� �r�e�a�c�h�e�d�.� 

�C�h�o�i�c�e� �o�f� �a�n� �e�f�f�e�c�t�i�v�e� �d�e�c�i�s�i�o�n� �r�u�l�e� �w�i�l�l� �b�e� �i�n�f�l�u�-� 

�e�n�c�e�d� �b�y� �a�n� �i�n�d�i�v�i�d�u�a�l�'�s� �t�a�s�t�e�s�,� �h�i�s� �p�e�r�c�e�p�t�i�o�n� �o�f� �t�h�e� �u�s�e�-� 

�f�u�l�n�e�s�s� �o�f� �p�o�s�s�i�b�l�e� �r�u�l�e�s�,� �a�n�d� �t�h�e� �r�a�n�g�e� �o�f� �r�u�l�e�s� �c�o�n�s�i�d�e�r�e�d�.� 

�I�n� �g�e�n�e�r�a�l�,� �t�h�e� �l�e�s�s� �i�m�p�o�r�t�a�n�t� �a�c�c�u�r�a�c�y� �s�e�e�m�s�,� �t�h�e� �s�i�m�p�l�e�r� 

�a�n�d� �l�e�s�s� �a�c�c�u�r�a�t�e� �t�h�e� �d�e�c�i�s�i�o�n� �r�u�l�e� �w�i�l�l� �b�e�.� �A�n� �i�n�d�i�v�i�d�u�a�l� 

�m�a�y� �c�h�o�o�s�e� �f�r�o�m� �a�m�o�n�g� �s�e�v�e�r�a�l� �v�e�r�y� �s�i�m�i�l�a�r� �i�t�e�m�s� �o�r� �o�u�t�-� 

�c�o�m�e�s� �a�l�m�o�s�t� �a�t� �r�a�n�d�o�m�.� �H�e� �m�a�y� �e�n�g�a�g�e� �i�n� �"�i�m�p�u�l�s�e �� �p�u�r�-� 

�c�h�a�s�e�s� �o�f� �r�e�l�a�t�i�v�e�l�y� �i�n�e�x�p�e�n�s�i�v�e� �i�t�e�m�s�.� �R�e�s�o�u�r�c�e�s� �a�r�e� �i�n
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�a� �s�e�n�s�e� �w�a�s�t�e�d� �a�s� �t�h�e� �v�a�r�i�e�t�y� �o�f� �r�u�l�e�s� �o�f� �t�h�u�m�b� �u�s�e�d� �b�y� 

�m�a�n�a�g�e�r�s� �a�n�d� �e�n�g�i�n�e�e�r�s� �"�w�a�s�t�e�"� �r�e�s�o�u�r�c�e�s�,� �b�u�t� �t�h�e� �"�w�a�s�t�e�"� 

�i�n� �t�h�e� �e�y�e�s� �o�f� �t�h�e� �d�e�c�i�s�i�o�n� �m�a�k�e�r� �m�u�s�t� �b�e� �c�o�n�s�i�d�e�r�e�d� �l�e�s�s� 

�t�h�a�n� �t�h�e� �w�a�s�t�e� �o�f� �a�c�h�i�e�v�i�n�g� �a�c�c�u�r�a�c�y� �f�o�r� �t�h�e� �d�e�c�i�s�i�o�n� �r�u�l�e� 

�t�o� �b�e� �a�d�o�p�t�e�d�.� 

�A� �s�e�c�o�n�d� �m�e�t�h�o�d� �o�f� �e�c�o�n�o�m�i�z�i�n�g� �o�n� �d�e�c�i�s�i�o�n� �m�a�k�i�n�g�,� 

�w�h�i�c�h� �m�i�g�h�t� �b�e� �c�o�n�s�i�d�e�r�e�d� �a�n� �a�s�p�e�c�t� �o�f� �a� �d�e�c�i�s�i�o�n� �r�u�l�e�,� �i�s� 

�t�o� �c�o�n�s�i�d�e�r� �f�e�w�e�r� �t�h�a�n� �a�l�l� �o�f� �t�h�e� �o�p�p�o�r�t�u�n�i�t�i�e�s� �t�h�a�t� �o�n�e� �i�s� 

�a�w�a�r�e� �o�f�,� �a�n�d� �n�o�t� �t�o� �r�a�n�k� �a�l�l� �o�f� �t�h�o�s�e� �c�o�n�s�i�d�e�r�e�d�.� �I�t� �w�i�l�l� 

�r�a�r�e�l�y�,� �i�f� �e�v�e�r�,� �b�e� �t�o� �a�n� �i�n�d�i�v�i�d�u�a�l�'�s� �a�d�v�a�n�t�a�g�e� �t�o� �c�o�n�s�i�d�e�r� 

�a�l�l� �o�f� �t�h�e� �o�p�p�o�r�t�u�n�i�t�i�e�s� �t�h�a�t�-�h�e� �i�s� �a�w�a�r�e� �o�f�.� �N�o�r� �w�i�l�l� �a� 

�c�o�m�p�l�e�t�e� �r�a�n�k� �o�r�d�e�r�i�n�g� �o�f� �a�l�l� �o�n�e�'�s� �o�p�p�o�r�t�u�n�i�t�i�e�s� �b�e� �o�f� �p�a�r�-� 

�t�i�c�u�l�a�r� �v�a�l�u�e�.� �T�h�e� �c�o�s�t�s� �o�f� �t�h�e�s�e� �t�w�o� �a�c�t�i�v�i�t�i�e�s� �w�o�u�l�d� �b�e� 

�e�n�o�r�m�o�u�s� �i�n� �a�n�y� �r�e�a�s�o�n�a�b�l�y� �c�o�m�p�l�e�x� �c�i�r�c�u�m�s�t�a�n�c�e� �a�n�d� �t�h�e� 

�a�n�t�i�c�i�p�a�t�e�d� �b�e�n�e�f�i�t�s� �r�e�l�a�t�i�v�e�l�y� �m�i�n�o�r�. �� 

�C�o�n�s�i�d�e�r� �t�h�e� �c�o�s�t� �o�f� �a�l�l�o�c�a�t�i�n�g� �t�i�m�e� �s�i�m�p�l�y� �t�o� �c�o�n�-� 

�s�t�r�u�c�t� �a� �l�i�s�t� �o�f� �a�l�l� �t�h�e� �p�o�s�s�i�b�l�e� �a�c�t�i�o�n�s� �t�h�a�t� �o�n�e� �c�o�u�l�d� 

�p�e�r�f�o�r�m� �d�u�r�i�n�g� �t�h�e� �n�e�x�t� �t�w�e�n�t�y�-�f�o�u�r� �h�o�u�r�s�.� �O�n�e� �c�o�u�l�d� �t�r�a�v�e�l� 

� � 

 ��t�h�e� �i�d�e�a� �o�f� �a�d�o�p�t�i�n�g� �a� �d�e�c�i�s�i�o�n� �r�u�l�e� �i�s� �n�o�t� �n�e�w�.� 
�S�i�m�i�l�a�r� �i�d�e�a�s� �c�a�n� �b�e� �f�o�u�n�d� �i�n� �R�.� �H�.� �S�t�r�o�t�z�,� �"�M�y�o�p�i�a� �a�n�d� �I�n�-� 
�c�o�n�s�i�s�t�e�n�c�y� �i�n� �D�y�n�a�m�i�c� �U�t�i�l�i�t�y� �M�a�x�i�m�i�z�a�t�i�o�n�,�"� �R�e�v�i�e�w� �o�f� 
�E�c�o�n�o�m�i�c� �S�t�u�d�i�e�s� �2�3� �(�1�9�5�6�)� �:�1�6�5�-�1�8�0�.� 
� � 

�>�T�h�e� �c�o�s�t�s� �o�f� �a� �c�o�m�p�l�e�t�e� �o�r�d�e�r�i�n�g� �c�o�u�l�d�,� �o�f� �c�o�u�r�s�e�,� 
�b�e� �r�e�d�u�c�e�d� �b�y� �c�o�n�s�i�d�e�r�i�n�g� �d�e�c�i�s�i�o�n�s� �i�n� �w�h�i�c�h� �o�n�e�'�s� �o�p�p�o�r�-� 
�t�u�n�i�t�y� �s�e�t� �i�s� �v�e�r�y� �s�m�a�l�l�,� �f�o�r� �e�x�a�m�p�l�e�,� �c�o�n�s�i�s�t�i�n�g� �o�f� �o�n�l�y� 
�t�w�o� �a�l�t�e�r�n�a�t�i�v�e�s�.� �T�h�e�s�e� �c�i�r�c�u�m�s�t�a�n�c�e�s� �s�e�e�m� �q�u�i�t�e� �u�n�i�n�t�e�r�e�s�t�-� 
�i�n�g� �f�o�r� �a�n�a�l�y�z�i�n�g� �h�u�m�a�n� �d�e�c�i�s�i�o�n� �m�a�k�i�n�g� �i�n� �g�e�n�e�r�a�l�.
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�t�o� �a� �w�i�d�e� �v�a�r�i�e�t�y� �o�f� �l�o�c�a�t�i�o�n�s� �a�n�d� �a�t� �e�a�c�h� �o�n�e� �p�a�r�t�i�c�i�p�a�t�e� �-� 

�i�n� �a� �w�i�d�e� �v�a�r�i�e�t�y� �o�f� �a�c�t�i�v�i�t�i�e�s�;� �o�n�e� �c�o�u�l�d� �e�n�g�a�g�e� �i�n� �c�o�n�-� 

�s�u�m�p�t�i�o�n�;� �o�b�s�e�r�v�e� �t�h�e� �s�c�e�n�e�r�y�,� �c�o�m�m�i�t� �s�o�m�e� �c�r�i�m�e�,� �p�r�o�d�u�c�e� 

�s�o�m�e� �g�o�o�d� �o�r� �s�e�r�v�i�c�e�,� �e�t�c�e�t�e�r�a�.� �C�o�n�s�t�r�u�c�t�i�n�g� �t�h�e� �l�i�s�t� 

�w�o�u�l�d� �t�a�k�e� �a�n� �i�m�a�g�i�n�a�t�i�v�e� �i�n�d�i�v�i�d�u�a�l� �a� �l�i�f�e�t�i�m�e�.� �C�l�e�a�r�l�y� 

�t�h�e� �c�o�s�t� �o�f� �c�o�n�s�t�r�u�c�t�i�n�g� �t�h�e� �l�i�s�t� �w�o�u�l�d� �e�x�c�e�e�d� �a�n�y� �g�a�i�n�s� 

�o�n�e� �c�o�u�l�d� �r�e�a�l�i�z�e�.� 

�T�h�e� �a�d�v�a�n�t�a�g�e�s� �o�f� �i�m�a�g�i�n�i�n�g� �p�o�s�s�i�b�i�l�i�t�i�e�s� �d�i�m�i�n�i�s�h� 

�r�a�p�i�d�l�y� �a�s� �t�h�e� �l�i�s�t� �o�f� �p�o�s�s�i�b�i�l�i�t�i�e�s� �g�r�o�w�s�.� �T�h�e� �o�p�p�o�r�-� 

�t�u�n�i�t�y� �c�o�s�t� �o�f� �a�l�l�o�c�a�t�i�n�g� �r�e�s�o�u�r�c�e�s� �t�o� �t�h�i�s� �a�c�t�i�v�i�t�y� �t�e�n�d�s� 

�t�o� �i�n�c�r�e�a�s�e� �a�s� �t�h�e� �c�o�l�l�e�c�t�i�o�n� �o�f� �p�o�s�s�i�b�i�l�i�t�i�e�s� �g�r�o�w�s�.� �T�h�u�s� 

�a�n� �e�f�f�e�c�t�i�v�e� �l�i�s�t� �o�f� �o�p�p�o�r�t�u�n�i�t�i�e�s� �w�i�l�l� �b�e� �a�n� �i�n�c�o�m�p�l�e�t�e� 

�o�n�e�.� �I�n�s�t�e�a�d� �o�f� �a� �c�o�m�p�l�e�t�e� �l�i�s�t� �o�n�e� �m�i�g�h�t� �c�o�n�s�i�d�e�r� �a� �f�e�w� 

�a�l�t�e�r�n�a�t�i�v�e�s� �"�n�e�a�r�"� �t�h�e� �o�n�e� �w�h�i�c�h� �w�i�l�l� �u�l�t�i�m�a�t�e�l�y� �b�e� �c�h�o�s�e�n�.� 

�T�h�e�s�e� �f�e�w� �a�l�t�e�r�n�a�t�i�v�e�s� �a�r�e� �n�o�t� �c�o�n�s�t�r�u�c�t�e�d� �f�r�o�m� �t�h�e� �a�f�o�r�e�-� 

�m�e�n�t�i�o�n�e�d� �l�i�s�t�,� �b�u�t� �s�e�l�e�c�t�e�d� �l�a�r�g�e�l�y� �f�r�o�m� �o�n�e�'�s� �p�a�s�t� �e�x�-� 

�p�e�r�i�e�n�c�e�,� �i�.�e�.�,� �a�n� �i�n�d�i�v�i�d�u�a�l�'�s� �a�c�c�u�m�u�l�a�t�e�d� �i�n�f�o�r�m�a�t�i�o�n� 

�i�m�a�g�e�s�.� �O�n�e� �d�o�e�s� �n�o�t� �c�o�n�t�e�m�p�l�a�t�e� �p�u�r�c�h�a�s�i�n�g� �g�r�o�c�e�r�i�e�s� �a�t� 

�e�a�c�h� �o�f� �t�h�e� �s�e�v�e�r�a�l� �m�i�l�l�i�o�n� �l�o�c�a�t�i�o�n�s� �w�h�e�r�e� �g�r�o�c�e�r�i�e�s� �m�a�y� �b�e� 

�p�u�r�c�h�a�s�e�d�,� �b�u�t� �r�a�t�h�e�r� �c�o�n�s�i�d�e�r�s� �o�n�l�y� �a� �f�e�w� �g�r�o�c�e�r�s� �c�l�o�s�e� 

�t�o� �h�o�m�e�.� �O�n�e� �d�o�e�s� �n�o�t� �r�e�a�l�l�y� �c�o�n�s�i�d�e�r� �a�l�l� �o�f� �t�h�e� �w�o�r�d�s� 

�w�h�i�c�h� �c�o�u�l�d� �b�e� �t�h�e� �b�e�s�t� �w�a�y� �t�o� �d�e�s�c�r�i�b�e� �s�o�m�e� �i�t�e�m� �o�f� �i�n�-� 

�t�e�r�e�s�t� �b�u�t� �i�n�s�t�e�a�d� �c�o�n�s�i�d�e�r�s� �j�u�s�t� �a� �f�e�w� �w�o�r�d�s� �"�s�i�m�i�l�a�r �� 

�t�o� �t�h�e� �w�o�r�d� �s�o�u�g�h�t�.



�7�6� 

�O�f� �t�h�e� �a�l�t�e�r�n�a�t�i�v�e�s� �c�o�n�s�i�d�e�r�e�d�,� �o�n�l�y� �t�h�e� �b�e�s�t� �o�n�e� 

�i�s� �o�f� �p�a�r�t�i�c�u�l�a�r� �i�n�t�e�r�e�s�t�;� �t�h�e� �s�e�c�o�n�d� �o�r� �e�i�g�h�t�h� �b�e�s�t� �a�l�t�e�r�-� 

�n�a�t�i�v�e� �i�s� �o�f� �o�n�l�y� �p�a�s�s�i�n�g� �i�n�t�e�r�e�s�t�.� �I�n� �o�r�d�e�r� �t�o� �d�e�t�e�r�m�i�n�e� 

�t�h�e� �b�e�s�t� �a�l�t�e�r�n�a�t�i�v�e�,� �o�n�e� �d�o�e�s� �n�o�t� �h�a�v�e� �t�o� �e�s�t�a�b�l�i�s�h� �a� �c�o�m�-� 

�p�l�e�t�e� �o�r�d�e�r�i�n�g� �o�f� �t�h�e� �a�l�t�e�r�n�a�t�i�v�e�s� �c�o�n�s�i�d�e�r�e�d�,� �o�r� �h�a�v�e� �t�o� 

�c�o�n�s�i�d�e�r� �e�a�c�h� �p�o�s�s�i�b�i�l�i�t�y� �i�n� �d�e�t�a�i�l�.� �I�t� �w�i�l�l� �g�e�n�e�r�a�l�l�y� �b�e� 

�i�n�e�f�f�i�c�i�e�n�t� �t�o� �d�o� �s�o�.� 

�T�h�e� �c�o�s�t� �o�f� �a�c�h�i�e�v�i�n�g� �a� �c�o�m�p�l�e�t�e� �o�r�d�e�r�i�n�g� �b�e�c�o�m�e�s� 

�a�p�p�a�r�e�n�t� �i�f� �o�n�e� �c�o�n�s�i�d�e�r�s� �t�h�a�t� �t�h�e�r�e� �a�r�e� �3�,�6�2�8�,�8�0�0� �p�o�s�s�i�b�l�e� 

�s�t�r�i�c�t� �p�r�e�f�e�r�e�n�c�e� �o�r�d�e�r�i�n�g�s� �f�o�r� �j�u�s�t� �t�e�n� �b�u�n�d�l�e�s� �o�f� �g�o�o�d�s�.� 

�O�n�e� �c�o�u�l�d� �c�o�m�p�l�e�t�e�l�y� �o�r�d�e�r� �t�e�n� �a�l�t�e�r�n�a�t�i�v�e�s� �b�y� �m�a�k�i�n�g� �4�5� 

�b�i�n�a�r�y� �c�o�m�p�a�r�i�s�o�n�s�,� �b�u�t� �t�o� �f�i�n�d� �t�h�e� �b�e�s�t� �o�f� �t�h�e�s�e� �t�e�n� �a�l�t�e�r�-� 

�n�a�t�i�v�e�s� �r�e�q�u�i�r�e�s� �o�n�l�y� �9� �b�i�n�a�r�y� �c�o�m�p�a�r�i�s�o�n�s�.� �®� �O�n�e� �c�a�n� 

�c�l�e�a�r�l�y� �e�c�o�n�o�m�i�z�e� �o�n� �i�n�f�o�r�m�a�t�i�o�n� �p�r�o�c�e�s�s�i�n�g� �b�y� �l�e�s�s� �t�h�a�n� 

�c�o�m�p�l�e�t�e�l�y� �o�r�d�e�r�i�n�g� �t�h�e�s�e� �t�e�n� �b�u�n�d�l�e�s�.� �A�s� �t�h�e� �n�u�m�b�e�r� �o�f� 

�a�l�t�e�r�n�a�t�i�v�e�s� �r�i�s�e�s�,� �t�h�e� �n�u�m�b�e�r� �o�f� �b�i�n�a�r�y� �o�p�e�r�a�t�i�o�n�s� �n�e�c�e�s�-� 

�s�a�r�y� �t�o� �d�e�t�e�r�m�i�n�e� �a� �c�o�m�p�l�e�t�e� �o�r�d�e�r�i�n�g� �[�N�(�N�-�1�)�/�2�]� �r�i�s�e�s� �f�o�r� 

� � 

�6�T�h�e�r�e� �a�r�e� �t�e�n� �f�a�c�t�o�r�i�a�l� �p�o�s�s�i�b�l�e� �o�r�d�e�r�i�n�g�s� �o�f� �t�e�n� 
�b�u�n�d�l�e�s� �o�f� �g�o�o�d�s� �w�h�i�c�h� �e�q�u�a�l�s� �3�,�6�2�8�,�8�0�0�,� �i�g�n�o�r�i�n�g� �p�o�s�s�i�b�l�e� 
�i�n�d�i�f�f�e�r�e�n�t� �c�o�m�b�i�n�a�t�i�o�n�s�.� �O�n�e� �c�a�n� �c�o�m�p�l�e�t�e�l�y� �o�r�d�e�r� �t�e�n� 
�i�t�e�m�s� �b�y� �f�i�r�s�t� �f�i�n�d�i�n�g� �t�h�e� �e�x�t�r�e�m�a�l� �o�f� �t�h�e� �g�r�o�u�p�,� �t�h�e�n� �t�h�e� 
�e�x�t�r�e�m�a�l� �o�f� �t�h�o�s�e� �i�t�e�m�s� �r�e�m�a�i�n�i�n�g� �a�n�d� �s�o� �o�n�.� �I�n� �t�h�i�s� �w�a�y� 
�o�n�e� �f�i�n�d�s� �t�h�e� �b�e�s�t� �o�f� �t�e�n�,� �t�h�e�n� �n�i�n�e�,� �t�h�e�n� �e�i�g�h�t� �a�n�d� �s�o� 
�o�n�,� �w�h�i�c�h� �a�m�o�u�n�t�s� �t�o� �f�i�n�d�i�n�g� �t�h�e� �b�e�s�t�,� �s�e�c�o�n�d� �b�e�s�t�,� �t�h�i�r�d� 
�b�e�s�t�,� �e�t�c�e�t�e�r�a�.� �T�o� �f�i�n�d� �t�h�e� �b�e�s�t� �o�f� �t�e�n� �r�e�q�u�i�r�e�s� �n�i�n�e� 
�b�i�n�a�r�y� �c�o�m�p�a�r�i�s�o�n�s�,� �t�o� �f�i�n�d� �t�h�e� �b�e�s�t� �o�f� �n�i�n�e� �r�e�q�u�i�r�e�s� 
�e�i�g�h�t� �c�o�m�p�a�r�i�s�o�n�s� �a�n�d� �s�o� �f�o�r�t�h�.� �T�h�u�s�,� �t�o� �c�o�m�p�l�e�t�e�l�y� �o�r�d�e�r� 
�t�e�n� �i�t�e�m�s�,� �r�e�q�u�i�r�e�s� �9�+�8�+�7�+�6�+�5�+�4�+�3�+�2�+�1� �b�i�n�a�r�y� �c�o�m�p�a�r�i�s�o�n�s� 
�(�i�.�e�.�,� �4�5�)�.



�7�7� 

�f�a�s�t�e�r� �t�h�a�n� �t�h�e� �n�u�m�b�e�r� �o�f� �b�i�n�a�r�y� �o�p�e�r�a�t�i�o�n�s� �r�e�q�u�i�r�e�d� �t�o� 

�d�e�t�e�r�m�i�n�e� �t�h�e� �b�e�s�t� �o�f� �t�h�e� �a�l�t�e�r�n�a�t�i�v�e�s� �c�o�n�s�i�d�e�r�e�d� �[�N�-�1�]�.� 

�T�o� �t�h�e� �e�x�t�e�n�t� �t�h�a�t� �t�h�e� �c�o�s�t� �o�f� �i�n�f�o�r�m�a�t�i�o�n� �p�r�o�c�e�s�s�i�n�g� �i�s� �a�n� 

�i�n�c�r�e�a�s�i�n�g� �f�u�n�c�t�i�o�n� �o�f� �t�h�e� �n�u�m�b�e�r� �o�f� �b�i�n�a�r�y� �o�p�e�r�a�t�i�o�n�s� 

�n�e�c�e�s�s�a�r�y� �t�o� �p�e�r�f�o�r�m� �s�o�m�e� �t�a�s�k�,� �t�h�e� �c�o�s�t� �o�f� �a� �c�o�m�p�l�e�t�e� 

�o�r�d�e�r�i�n�g� �w�i�l�l� �a�l�w�a�y�s� �b�e� �l�a�r�g�e�r� �t�h�a�n� �t�h�a�t� �o�f� �d�e�t�e�r�m�i�n�i�n�g� �t�h�e� 

�b�e�s�t� �a�l�t�e�r�n�a�t�i�v�e�,� �a�n�d� �t�h�e� �d�i�f�f�e�r�e�n�c�e� �i�n� �c�o�s�t� �w�i�l�l� �i�n�c�r�e�a�s�e� 

�a�s� �t�h�e� �n�u�m�b�e�r� �o�f� �a�l�t�e�r�n�a�t�i�v�e�s� �i�n�c�r�e�a�s�e�s�.� �T�h�i�s� �s�u�g�g�e�s�t�s� 

�t�h�a�t� �t�h�e� �l�a�r�g�e�r� �t�h�e� �r�a�n�g�e� �o�f� �a�l�t�e�r�n�a�t�i�v�e�s� �c�o�n�s�i�d�e�r�e�d�,� �t�h�e� 

�l�e�s�s� �l�i�k�e�l�y� �t�h�a�t� �a�n� �i�n�d�i�v�i�d�u�a�l� �w�i�l�l� �f�i�n�d� �a� �c�o�m�p�l�e�t�e� �p�r�e�f�e�r�e�n�c�e� 

�o�r�d�e�r�i�n�g� �w�o�r�t�h� �h�i�s� �e�f�f�o�r�t�.� �I�n� �l�i�g�h�t� �o�f� �t�h�i�s�,� �t�h�e� �u�s�u�a�l� �c�o�n�-� 

�c�e�p�t�u�a�l�i�z�a�t�i�o�n� �o�f� �a� �u�t�i�l�i�t�y� �f�u�n�c�t�i�o�n� �m�i�s�r�e�p�r�e�s�e�n�t�s� �t�h�e� �o�u�t�-� 

�c�o�m�e� �o�f� �t�h�e� �e�v�a�l�u�a�t�i�v�e� �p�r�o�c�e�s�s�,� �f�o�r� �a� �n�e�c�e�s�s�a�r�y� �c�o�n�d�i�t�i�o�n� 

�f�o�r� �t�h�e� �s�p�e�c�i�f�i�c�a�t�i�o�n� �o�f� �a� �u�t�i�l�i�t�y� �f�u�n�c�t�i�o�n� �i�s� �t�h�e� �e�x�i�s�t�e�n�c�e� 

�o�f� �a� �c�o�m�p�l�e�t�e� �p�r�e�f�e�r�e�n�c�e� �o�r�d�e�r�i�n�g� �(�f�o�r� �t�h�e� �r�a�n�g�e� �o�f� �a�l�t�e�r�n�a�-� 

�t�i�v�e�s� �c�o�n�s�i�d�e�r�e�d�)�.� �I�t� �w�i�l�l� �r�a�r�e�l�y� �i�f� �e�v�e�r� �b�e� �i�n� �a�n� �i�n�d�i�v�i�d�-� 

�u�a�l�'�s� �i�n�t�e�r�e�s�t� �t�o� �d�e�t�e�r�m�i�n�e� �h�i�s� �p�r�e�f�e�r�e�n�c�e� �o�r�d�e�r�i�n�g�.� 

�B�e�c�a�u�s�e� �o�f� �t�h�e� �c�o�s�t�s� �o�f� �i�n�f�o�r�m�a�t�i�o�n� �p�r�o�c�e�s�s�i�n�g�,� �a�n� 

�i�n�d�i�v�i�d�u�a�l� �w�i�l�l� �t�e�n�d� �n�o�t� �t�o� �c�o�n�s�i�d�e�r� �i�n� �d�e�t�a�i�l� �o�r� �t�o� �r�a�n�k� 

�a�l�l� �o�f� �h�i�s� �r�e�c�o�g�n�i�z�e�d� �a�l�t�e�r�n�a�t�i�v�e�s�.� �T�h�e� �a�l�t�e�r�n�a�t�i�v�e�s� �n�o�t� 

�c�o�n�s�i�d�e�r�e�d� �a�n�d� �t�h�e� �i�g�n�o�r�e�d� �a�s�p�e�c�t�s� �o�f� �t�h�e� �g�o�o�d�s� �c�o�n�s�i�d�e�r�e�d� 

�a�r�e� �o�f� �l�i�t�t�l�e� �e�c�o�n�o�m�i�c� �i�m�p�o�r�t�a�n�c�e�.� �F�o�r� �m�o�s�t� �p�r�a�c�t�i�c�a�l� �p�u�r�-� 

�p�o�s�e�s�,� �t�h�e� �r�a�n�g�e� �o�f� �a�l�t�e�r�n�a�t�i�v�e�s� �a�c�t�u�a�l�l�y� �c�o�n�s�i�d�e�r�e�d� �a�n�d� 

�t�h�e� �a�l�t�e�r�n�a�t�i�v�e�s� �f�o�c�u�s�e�d� �u�p�o�n� �p�r�o�v�i�d�e� �s�u�f�f�i�c�i�e�n�t� �d�e�t�a�i�l



�7�8� 

�a�b�o�u�t� �a�n� �i�n�d�i�v�i�d�u�a�l�'�s� �o�p�p�o�r�t�u�n�i�t�y� �s�e�t�.� �T�h�o�s�e� �o�p�p�o�r�t�u�n�i�t�i�e�s� 

�a�n�d� �d�e�t�a�i�l�s� �w�h�i�c�h� �a�r�e� �i�g�n�o�r�e�d� �d�u�r�i�n�g� �t�h�e� �d�e�c�i�s�i�o�n�-�m�a�k�i�n�g� 

�p�r�o�c�e�s�s� �w�i�l�l� �n�o�t� �b�e� �d�i�r�e�c�t�l�y� �e�m�b�o�d�i�e�d� �i�n� �t�h�e� �r�e�s�u�l�t�a�n�t� 

�e�v�a�l�u�a�t�i�o�n�s�,� �a�l�t�h�o�u�g�h� �t�h�e�y� �a�r�e� �a�n� �a�s�p�e�c�t� �o�f� �o�n�e�'�s� �o�p�t�i�m�i�z�a�-� 

�t�i�o�n� �p�r�o�b�l�e�m�.� �T�h�e�i�r� �r�e�l�e�v�a�n�c�e� �h�e�r�e� �i�s� �t�h�a�t� �t�h�i�s� �f�e�a�t�u�r�e� 

�o�f� �c�h�o�i�c�e� �i�m�p�l�i�e�s� �a� �p�o�s�s�i�b�i�l�i�t�y� �o�f� �i�m�p�r�e�c�i�s�i�o�n�.� �T�h�o�s�e� 

�d�e�t�a�i�l�s� �n�e�g�l�e�c�t�e�d� �a�n�d� �t�h�e� �o�p�p�o�r�t�u�n�i�t�i�e�s� �w�h�i�c�h� �a�r�e� �i�g�n�o�r�e�d� 

�M�a�y� �i�n�c�l�u�d�e� �t�h�i�n�g�s� �w�h�i�c�h� �c�o�u�l�d� �p�o�t�e�n�t�i�a�l�l�y� �a�f�f�e�c�t� �a�n� �i�n�d�i�-� 

�v�i�d�u�a�l�'�s� �d�e�c�i�s�i�o�n�.� �T�h�e� �s�u�b�s�e�t� �c�o�n�s�i�d�e�r�e�d� �m�a�y� �l�a�c�k� �s�o�m�e� 

�i�m�p�o�r�t�a�n�t� �a�s�p�e�c�t� �o�r� �e�l�e�m�e�n�t�.� 

�T�h�e� �t�h�i�r�d� �w�a�y� �a�n� �i�n�d�i�v�i�d�u�a�l� �c�a�n� �e�c�o�n�o�m�i�z�e� �o�n� �t�h�e� 

�d�e�c�i�s�i�o�n�-�m�a�k�i�n�g� �p�r�o�c�e�s�s� �i�s� �t�o� �s�p�e�c�i�f�y� �t�h�e� �c�o�n�t�i�n�g�e�n�c�i�e�s� �o�r� 

�p�h�y�s�i�c�a�l� �g�o�a�l�s� �o�f� �t�h�e� �c�h�o�s�e�n� �p�l�a�n� �i�n� �l�e�s�s� �t�h�a�n� �c�o�m�p�l�e�t�e� 

�d�e�t�a�i�l�.� �S�u�c�h� �p�l�a�n�s� �w�i�l�l� �r�e�q�u�i�r�e� �g�e�n�e�r�a�l�l�y� �l�e�s�s� �i�n�f�o�r�m�a�-� 

�t�i�o�n� �p�r�o�c�e�s�s�i�n�g� �t�o� �c�o�n�c�e�i�v�e� �a�n�d� �i�m�p�l�e�m�e�n�t�.� �I�n� �p�l�a�n�n�i�n�g� 

�t�o� �e�x�i�t� �a� �r�o�o�m� �a�n� �i�n�d�i�v�i�d�u�a�l� �m�a�y� �f�a�i�l� �t�o� �s�p�e�c�i�f�y� �t�h�e� �p�r�e�c�i�s�e� 

�l�o�c�a�t�i�o�n� �o�f� �h�i�s� �f�e�e�t� �a�f�t�e�r� �e�v�e�r�y� �f�o�o�t�s�t�e�p�,� �a�n�d� �h�e� �m�a�y� �f�a�i�l� 

�t�o� �s�p�e�c�i�f�y� �a� �c�o�n�t�i�n�g�e�n�t� �r�e�a�c�t�i�o�n� �f�o�r� �t�h�e� �e�v�e�n�t� �t�h�a�t� �t�h�e�r�e� 

�i�s� �a�n� �e�a�r�t�h�q�u�a�k�e� �m�e�a�s�u�r�i�n�g� �7�.�1� �o�n� �t�h�e� �R�i�c�h�t�e�r� �s�c�a�l�e� �w�h�i�l�e� 

�o�n� �h�i�s� �w�a�y� �t�o� �t�h�e� �d�o�o�r�.� �I�n� �m�a�n�y� �c�i�r�c�u�m�s�t�a�n�c�e�s�,� �s�u�c�h� �e�f�f�o�r�t�s� 

�w�o�u�l�d� �b�e� �a�n� �i�n�e�f�f�i�c�i�e�n�t� �u�s�e� �o�f� �a�n� �i�n�d�i�v�i�d�u�a�l�'�s� �r�e�s�o�u�r�c�e�s�.� 

�I�n� �g�e�n�e�r�a�l�,� �a�n� �e�f�f�i�c�i�e�n�t� �p�l�a�n� �o�f� �a�c�t�i�o�n� �w�i�l�l� �h�a�v�e� �o�n�l�y� �t�h�a�t� 

�l�e�v�e�l� �o�f� �p�r�e�c�i�s�i�o�n� �w�h�i�c�h� �s�e�e�m�s� �t�o� �b�e� �w�o�r�t�h�w�h�i�l�e�.� �T�h�a�t� �i�s�,� 

�o�n�e� �w�i�l�l� �w�a�n�t� �t�o� �i�n�c�r�e�a�s�e� �t�h�e� �p�r�e�c�i�s�i�o�n� �a�n�d� �g�e�n�e�r�a�l�i�t�y� �o�f� 

�o�n�e�'�s� �p�l�a�n� �o�n�l�y� �s�o� �l�o�n�g� �a�s� �t�h�e� �m�a�r�g�i�n�a�l� �b�e�n�e�f�i�t� �o�f� �d�o�i�n�g� �s�o



�7�9� 

�e�x�c�e�e�d�s� �t�h�e� �o�p�p�o�r�t�u�n�i�t�y� �c�o�s�t� �o�f� �i�n�c�r�e�a�s�i�n�g� �t�h�e� �c�o�n�t�e�n�t� �o�f� 

�o�n�e�'�s� �p�l�a�n� �i�n� �t�h�e�s�e� �w�a�y�s�.� �A�s� �a� �r�u�l�e�,� �p�l�a�n�s� �w�i�l�l� �b�e� �l�e�s�s� 

�t�h�a�n� �c�o�m�p�l�e�t�e� �i�n� �t�h�i�s� �s�e�n�s�e�.� �O�n�e� �w�i�l�l� �n�o�t� �s�p�e�c�i�f�y� �p�r�e�c�i�s�e� 

�p�h�y�s�i�c�a�l� �a�c�t�i�o�n�s� �f�o�r� �e�v�e�r�y� �c�o�n�c�e�i�v�a�b�l�e� �c�i�r�c�u�m�s�t�a�n�c�e�.� �O�n�e� 

�w�i�l�l� �n�o�t� �s�p�e�c�i�f�y� �p�r�e�c�i�s�e� �p�h�y�s�i�c�a�l� �a�c�t�i�o�n�s� �f�o�r� �e�v�e�r�y� �c�o�n�-� 

�c�e�i�v�a�b�l�e� �c�i�r�c�u�m�s�t�a�n�c�e�.� �O�n�e� �w�i�l�l� �n�o�t� �s�p�e�c�i�f�y� �a�n� �a�c�t�i�o�n� �t�o� 

�t�h�e� �l�i�m�i�t�s� �o�f� �d�e�t�a�i�l� �w�h�i�c�h� �a�r�e� �p�o�s�s�i�b�l�e�,� �b�u�t� �t�o� �t�h�e� �l�i�m�i�t�s� 

�o�f� �w�h�i�c�h� �i�t� �i�s� �p�r�o�f�i�t�a�b�l�e�.� 

�A�c�t�i�o�n�s� �w�i�t�h�i�n� �e�c�o�n�o�m�i�c� �m�o�d�e�l�s� �a�r�e� �u�s�u�a�l�l�y� �v�e�r�y� �p�r�e�-� 

�c�i�s�e�:� �i�n�d�i�v�i�d�u�a�l�s� �d�e�m�a�n�d� �q�u�a�n�t�i�t�i�e�s� �o�f� �i�t�e�m�s� �t�o� �t�h�e� �s�m�a�l�l�e�s�t� 

�p�o�s�s�i�b�l�e� �u�n�i�t�,� �p�r�e�s�u�m�a�b�l�y� �t�h�e� �m�o�l�e�c�u�l�e�;� �t�h�e�i�r� �p�l�a�n�s� �c�o�m�-� 

�p�l�e�t�e�l�y� �s�p�e�c�i�f�y� �a�c�t�i�o�n�s� �f�o�r� �a� �l�i�f�e�t�i�m�e�,� �w�i�t�h� �e�v�e�r�y� �c�o�n�t�i�n�g�e�n�c�y� 

�p�l�a�n�n�e�d� �f�o�r�.� �R�a�r�e�l�y� �i�s� �t�h�i�s� �b�e�h�a�v�i�o�r� �o�b�s�e�r�v�e�d� �i�n� �a�c�t�u�a�l� �d�e�-� 

�C�i�s�i�o�n� �m�a�k�e�r�s�.� �I�n�s�t�e�a�d�,� �t�h�e� �i�n�t�e�n�t�i�o�n�s� �o�f� �i�n�d�i�v�i�d�u�a�l�s� �a�r�e� 

�o�f�t�e�n� �h�a�z�y� �o�r� �i�m�p�r�e�c�i�s�e� �a�n�d� �t�h�e�i�r� �p�l�a�n�s� �r�e�f�l�e�c�t� �t�h�i�s�.� �T�h�e�i�r� 

�p�l�a�n�s� �i�n�c�l�u�d�e� �p�r�e�c�i�s�i�o�n� �o�n�l�y� �t�o� �t�h�e� �e�x�t�e�n�t� �t�h�a�t� �s�e�e�m�s� �d�e�s�i�r�-� 

�a�b�l�e� �f�o�r� �t�h�e� �t�a�s�k�s� �b�e�f�o�r�e� �t�h�e�m� �g�i�v�e�n� �t�h�e�i�r� �p�e�r�c�e�p�t�i�o�n� �o�f� 

�t�h�o�s�e�.�t�a�s�8�k�s�.� �T�h�i�s� �l�e�v�e�l� �o�f� �d�e�t�a�i�l� �i�s� �u�s�u�a�l�l�y� �f�a�r� �l�e�s�s� �t�h�a�n� 

�t�h�a�t� �i�m�p�l�i�e�d� �b�y� �m�o�s�t� �a�n�a�l�y�t�i�c�a�l� �m�o�d�e�l�s� �o�f� �c�h�o�i�c�e�.� �I�n� �f�a�c�t�,� 

�t�h�e� �u�s�e� �o�f� �i�m�p�r�e�c�i�s�e� �m�o�d�e�l�s� �(�"�o�v�e�r� �p�r�e�c�i�s�i�o�n�"� �i�m�p�l�i�e�s� �i�m�p�r�e�-� 

�c�i�s�i�o�n�)� �b�y� �e�c�o�n�o�m�i�s�t�s� �r�e�f�l�e�c�t� �t�h�e�i�r� �o�w�n� �d�e�c�i�s�i�o�n� �c�a�l�c�u�l�u�s�,� 

�a�n�d� �r�e�s�u�l�t�a�n�t� �d�e�c�i�s�i�o�n�s� �t�o� �e�c�o�n�o�m�i�z�e� �u�p�o�n� �i�n�f�o�r�m�a�t�i�o�n� �p�r�o�-� 

�c�e�s�s�i�n�g� �b�y� �a�b�s�t�r�a�c�t�i�n�g� �t�h�e� �m�o�s�t� �"�i�m�p�o�r�t�a�n�t�"� �d�e�t�a�i�l�s� �a�n�d� 

�i�g�n�o�r�i�n�g� �t�h�e� �"�l�e�s�s� �i�m�p�o�r�t�a�n�t�"� �e�l�e�m�e�n�t�s� �o�f� �c�h�o�i�c�e�.� �T�h�u�s�,� �t�h�e



�8�0� 

�p�r�o�c�e�s�s� �o�f� �e�c�o�n�o�m�i�z�i�n�g� �u�p�o�n� �i�n�f�o�r�m�a�t�i�o�n� �i�s� �l�e�f�t� �o�u�t� �o�f� 

�t�h�e�i�r� �m�o�d�e�l�s� �b�e�c�a�u�s�e� �i�t� �i�s� �c�e�n�t�r�a�l� �t�o� �t�h�e�i�r� �o�w�n� �d�e�c�i�s�i�o�n�-� 

�m�a�k�i�n�g� �p�r�o�c�e�s�s�!� 

�T�h�e� �i�m�p�r�e�c�i�s�i�o�n� �o�f� �p�l�a�n�s� �i�s� �a�p�p�a�r�e�n�t� �i�n� �m�o�s�t� �i�n�d�i�-� 

�v�i�d�u�a�l� �a�c�t�i�o�n�s�,� �i�n�c�l�u�d�i�n�g� �t�h�a�t� �o�f� �e�c�o�n�o�m�i�s�t�s�,� �a�l�t�h�o�u�g�h� �t�h�i�s� 

�i�m�p�r�e�c�i�s�i�o�n� �i�s� �i�g�n�o�r�e�d� �i�n� �f�o�r�m�a�l� �m�o�d�e�l�s� �o�f� �c�h�o�i�c�e�. �� �I�n�d�i�-� 

�v�i�d�u�a�l�s� �d�o� �n�o�t� �r�e�q�u�e�s�t� �a� �g�l�a�s�s� �o�f� �w�a�t�e�r� �f�i�l�l�e�d� �w�i�t�h� �2�1�3� 

�m�i�l�l�i�l�i�t�e�r�s� �o�f� �w�a�t�e�r� �i�n� �i�t�;� �t�h�e�y� �r�e�q�u�e�s�t� �a� �g�l�a�s�s� �o�f� �w�a�t�e�r�.� 

�I�f� �t�h�e� �g�l�a�s�s� �o�f� �w�a�t�e�r� �v�a�r�i�e�s� �g�r�e�a�t�l�y� �f�r�o�m� �t�h�e�i�r� �i�m�a�g�e� �o�f� �a� 

�"�g�l�a�s�s� �o�f� �w�a�t�e�r�,�"� �s�t�e�p�s� �w�o�u�l�d� �b�e� �t�a�k�e�n� �t�o� �i�m�p�r�o�v�e� �t�h�e� 

�s�i�t�u�a�t�i�o�n�.� �&� �A�n� �i�n�d�i�v�i�d�u�a�l� �w�i�l�l� �n�o�t� �a�d�d� �u�p� �t�h�e� �p�r�i�c�e�s� �o�f� 

�t�h�e� �a� �l�a� �c�a�r�t�e� �i�t�e�m�s� �h�e� �o�r�d�e�r�s� �a�t� �a� �r�e�s�t�a�u�r�a�n�t� �t�o� �t�h�e� �l�a�s�t� 

�p�e�n�n�y�,� �a�l�t�h�o�u�g�h� �t�h�e� �o�r�d�e�r� �o�f� �m�a�g�n�i�t�u�d�e� �m�a�y� �b�e� �e�s�t�i�m�a�t�e�d�.� 

�I�n� �p�r�i�n�c�i�p�l�e�,� �t�h�i�s� �k�i�n�d� �o�f� �i�m�p�r�e�c�i�s�i�o�n� �e�x�t�e�n�d�s� �t�o� �e�v�e�r�y� 

�l�e�v�e�l� �o�f� �d�e�c�i�s�i�o�n� �m�a�k�i�n�g�.� �I�n� �g�e�n�e�r�a�l�,� �t�h�e� �m�o�r�e� �c�o�s�t�l�y� �t�h�e� 
� � 

�7�T�o� �s�o�m�e� �e�x�t�e�n�t� �t�h�e� �i�m�p�r�e�c�i�s�i�o�n� �i�s� �e�m�b�o�d�i�e�d� �i�m�p�l�i�-� 
�c�i�t�l�y� �i�n� �t�h�e� �c�o�n�s�t�r�u�c�t�i�o�n� �o�f� �f�o�r�m�a�l� �m�o�d�e�l�s�.� �O�n�e� �c�o�n�s�i�d�e�r�s� 
�a� �g�r�o�u�p� �o�f� �s�i�m�i�l�a�r� �i�t�e�m�s� �t�o� �b�e� �a� �c�o�l�l�e�c�t�i�o�n� �o�f� �i�d�e�n�t�i�c�a�l� 
�g�o�o�d�s� �w�h�i�c�h� �a�l�l�o�w�s� �o�n�e� �t�o� �q�u�a�n�t�i�f�y� �i�t�e�m�s� �w�h�i�c�h� �a�r�e� �n�o�t� �p�r�e�-� 
�c�i�s�e�l�y� �q�u�a�n�t�i�f�i�a�b�l�e�.� �M�o�d�e�l�s� �o�f�t�e�n� �d�e�a�l� �w�i�t�h� �c�h�o�i�c�e� �a�m�o�n�g� 
�g�e�n�e�r�a�l� �c�a�t�e�g�o�r�i�e�s� �o�f� �i�t�e�m�s� �s�u�c�h� �a�s� �c�o�n�s�u�m�p�t�i�o�n� �a�n�d� �s�a�v�i�n�g�,� 
�a�u�t�o�m�o�b�i�l�e�s� �a�n�d� �t�r�u�c�k�s�,� �f�r�u�i�t�s� �a�n�d� �v�e�g�e�t�a�b�l�e�s�,� �a�n�d� �o�r�a�n�g�e�s� 
�a�n�d� �a�p�p�l�e�s�,� �w�h�i�c�h� �a�r�e� �t�h�e�m�s�e�l�v�e�s� �n�o�t� �c�o�m�p�o�s�e�d� �o�f� �e�q�u�i�v�a�l�e�n�t� 
�a�n�d� �h�e�n�c�e� �q�u�a�n�t�i�f�i�a�b�l�e� �i�t�e�m�s�.� �T�h�e� �n�o�t�i�o�n� �o�f� �a�n� �e�c�o�n�o�m�i�c� 
�g�o�o�d� �i�s� �n�e�a�r�l�y� �a�l�w�a�y�s� �a�n� �i�m�p�r�e�c�i�s�e� �a�b�s�t�r�a�c�t�i�o�n�.� 

�8�T�h�i�s� �l�i�n�e� �o�f� �a�r�g�u�m�e�n�t� �p�r�o�v�i�d�e�s� �a�n� �o�p�t�i�m�i�z�i�n�g� �r�a�-� 
�t�i�o�n�a�l�e� �f�o�r� �t�h�e� �i�d�e�a� �o�f� �s�a�t�i�s�f�i�c�i�n�g� �d�e�v�e�l�o�p�e�d� �b�y� �H�.� �A�.� 
�S�i�m�o�n�,� �"�T�h�e�o�r�i�e�s� �o�f� �D�e�c�i�s�i�o�n� �M�a�k�i�n�g� �i�n� �E�c�o�n�o�m�i�c�s� �a�n�d� �B�e�h�a�-� 
�v�i�o�r�a�l� �S�c�i�e�n�c�e�s�,�"� �A�m�e�r�i�c�a�n� �E�c�o�n�o�m�i�c� �R�e�v�i�e�w� �4�9� �(�J�u�n�e� �1�9�5�9�)�.� 
�S�a�t�i�s�f�i�c�i�n�g� �o�r� �a�s�p�i�r�a�t�i�o�n� �l�e�v�e�l�s� �a�r�e� �v�i�e�w�e�d� �a�s� �t�h�e� �j�o�i�n�t� 
�s�p�e�c�i�f�i�c�a�t�i�o�n� �o�f� �i�m�p�r�e�c�i�s�e� �g�o�a�l�s� �a�n�d� �a� �r�a�n�g�e� �o�f� �t�o�l�e�r�a�b�l�e� 
�r�e�s�u�l�t�s�;� �a�n�d� �i�s� �c�o�n�s�i�d�e�r�e�d� �a�n� �a�s�p�e�c�t� �o�f� �e�c�o�n�o�m�i�z�i�n�g� �o�n� 
�i�n�f�o�r�m�a�t�i�o�n� �p�r�o�c�e�s�s�i�n�g�,� �i�.�e�.�,� �o�p�t�i�m�i�z�i�n�g�.
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�a�d�d�i�t�i�o�n�a�l� �p�r�e�c�i�s�i�o�n� �a�n�d� �t�h�e� �l�o�w�e�r� �i�t�s� �a�n�t�i�c�i�p�a�t�e�d� �b�e�n�e�f�i�t�s�,� 

�t�h�e� �f�e�w�e�r� �a�r�e� �t�h�e� �r�e�s�o�u�r�c�e�s� �t�h�a�t� �w�i�l�l� �b�e� �d�e�v�o�t�e�d� �t�o� �a�c�h�i�e�v�i�n�g� 

�a�c�c�u�r�a�c�y�. �� �O�n�e� �m�a�y� �o�f� �c�o�u�r�s�e� �o�b�t�a�i�n� �g�r�e�a�t�e�r� �p�r�e�c�i�s�i�o�n� �t�h�a�n� 

�a�n�t�i�c�i�p�a�t�e�d�,� �a�s� �a� �r�o�u�g�h� �e�s�t�i�m�a�t�e� �m�a�y� �s�o�m�e�t�i�m�e�s� �y�i�e�l�d� �t�h�e� �s�a�m�e� 

�r�e�s�u�l�t� �a�s� �a� �c�a�r�e�f�u�l� �c�a�l�c�u�l�a�t�i�o�n�.� �B�u�t� �t�h�e� �a�c�c�u�r�a�c�y� �s�o�u�g�h�t� 

�w�i�l�l� �r�e�f�l�e�c�t� �t�h�e� �s�o�l�u�t�i�o�n� �t�o� �t�h�e� �i�n�d�i�v�i�d�u�a�l�'�s� �c�o�s�t� �b�e�n�e�f�i�t� 

�c�a�l�c�u�l�a�t�i�o�n� �a�n�d� �t�e�n�d� �t�o� �b�e� �a�n� �i�n�c�r�e�a�s�i�n�g� �f�u�n�c�t�i�o�n� �o�f� �t�h�e� �r�e�-� 

�s�o�u�r�c�e�s� �a�c�t�u�a�l�l�y� �d�e�v�o�t�e�d� �t�o�w�a�r�d� �o�b�t�a�i�n�i�n�g� �i�t�,� �o�t�h�e�r� �t�h�i�n�g�s� 

�b�e�i�n�g� �e�q�u�a�l�.� 

�T�o� �s�u�m�m�a�r�i�z�e� �b�r�i�e�f�l�y�:� �a�n� �i�n�d�i�v�i�d�u�a�l� �w�i�l�l� �e�c�o�n�o�m�i�z�e� 

�u�p�o�n� �d�e�c�i�s�i�o�n� �m�a�k�i�n�g� �i�t�s�e�l�f� �w�h�e�n� �i�t� �i�s� �c�o�s�t�l�y�.� �T�h�e� �p�r�i�m�a�r�y� 

�c�o�n�s�e�q�u�e�n�c�e� �o�f� �e�c�o�n�o�m�i�z�i�n�g� �o�n� �t�h�e� �s�e�l�e�c�t�i�o�n� �p�r�o�c�e�s�s� �i�s� �t�h�a�t� 

�d�e�c�i�s�i�o�n�s� �b�e�c�o�m�e� �"�l�e�s�s� �a�c�c�u�r�a�t�e�"� �a�s� �i�n�d�i�v�i�d�u�a�l�s�:� �(�1�)� �a�d�o�p�t� 

�l�e�s�s� �a�c�c�u�r�a�t�e� �d�e�c�i�s�i�o�n� �p�r�o�c�e�d�u�r�e�s�;� �(�2�)� �f�a�i�l� �t�o� �c�o�n�s�i�d�e�r� �a�l�l� 

�o�f� �t�h�e�i�r� �a�l�t�e�r�n�a�t�i�v�e�s�;� �a�n�d� �(�3�)� �c�h�o�o�s�e� �p�l�a�n�s� �o�f� �a�c�t�i�o�n� �w�h�i�c�h� 

�a�r�e� �n�o�t� �p�r�e�c�i�s�e�l�y� �c�o�n�c�e�i�v�e�d�.� �T�h�e� �f�u�n�d�a�m�e�n�t�a�l� �t�r�a�d�e�-�o�f�f� 

�f�a�c�e�d� �b�y� �i�n�d�i�v�i�d�u�a�l�s� �i�n� �t�h�e�s�e� �c�i�r�c�u�m�s�t�a�n�c�e�s� �i�s� �t�h�a�t� �b�e�t�w�e�e�n� 

�i�n�f�o�r�m�a�t�i�o�n� �p�r�o�c�e�s�s�i�n�g� �a�n�d� �i�n�c�r�e�a�s�e�d� �a�c�c�u�r�a�c�y�.� �T�h�e� �o�p�t�i�m�a�l� 

�p�l�a�n� �i�s� �n�o�t� �t�h�e� �m�o�s�t� �a�c�c�u�r�a�t�e� �p�l�a�n�.� �I�t� �i�s� �r�a�t�h�e�r� �t�h�e� �p�l�a�n� 

�w�h�i�c�h� �b�e�s�t� �p�r�o�m�o�t�e�s� �o�n�e�'�s� �g�o�a�l�s�.� �A�w�a�r�e�n�e�s�s� �o�f� �m�e�t�h�o�d�s� �t�o� 

�e�c�o�n�o�m�i�z�e� �u�p�o�n� �t�h�e� �s�e�l�e�c�t�i�o�n� �p�r�o�c�e�s�s� �w�i�l�l� �i�n�f�l�u�e�n�c�e� �t�h�e� �r�a�n�g�e� 

� � 

�I�r�h�i�s� �g�e�n�e�r�a�l� �l�i�n�e� �o�f� �r�e�a�s�o�n�i�n�g� �h�a�s� �b�e�e�n� �u�s�e�d� �b�e�f�o�r�e� 
�a�n�d� �i�s� �f�o�u�n�d� �m�o�s�t� �o�f�t�e�n� �i�n� �d�i�s�c�u�s�s�i�o�n�s� �w�h�i�c�h� �c�e�n�t�e�r� �a�b�o�u�t� 
�t�h�e� �D�o�w�n�s�i�a�n�-�T�u�l�l�o�c�k�i�a�n� �v�o�t�i�n�g� �p�a�r�a�d�o�x� �i�n� �t�h�e� �p�u�b�l�i�c� �c�h�o�i�c�e� 
�l�i�t�e�r�a�t�u�r�e�.� �S�e�e�,� �f�o�r� �e�x�a�m�p�l�e�:� �A�.� �D�o�w�n�s�,� �T�h�e� �E�c�o�n�o�m�i�c� �T�h�e�o�r�y� 
�o�f� �D�e�m�o�c�r�a�c�y� �(�N�e�w� �Y�o�r�k�:� �H�a�r�p�e�r� �a�n�d� �R�o�w�,� �1�9�5�3�)�.



�8�2� 

�a�n�d� �e�x�t�e�n�t� �o�f� �d�e�c�i�s�i�o�n�s� �t�h�a�t� �a�n� �i�n�d�i�v�i�d�u�a�l� �w�i�l�l� �a�t�t�e�m�p�t� �t�o� 

�m�a�k�e�.� �H�e� �m�i�g�h�t� �w�i�l�l�i�n�g�l�y� �c�h�o�o�s�e� �a� �c�o�u�r�s�e� �o�f� �a�c�t�i�o�n� �w�h�i�c�h� 

�s�e�e�m�s� �t�o� �r�e�q�u�i�r�e� �m�o�r�e� �r�e�s�o�u�r�c�e�s� �t�o� �a�c�h�i�e�v�e� �a� �g�i�v�e�n� �e�n�d�,� �b�u�t� 

�w�h�i�c�h� �i�s�,� �n�o�n�e�t�h�e�l�e�s�s�,� �e�f�f�i�c�i�e�n�t� �b�e�c�a�u�s�e� �t�h�e� �c�o�s�t�s� �o�f� �d�e�c�i�-� 

�S�i�o�n� �m�a�k�i�n�g� �h�a�v�e� �b�e�e�n� �r�e�d�u�c�e�d� �b�y� �m�a�k�i�n�g� �"�i�n�a�c�c�u�r�a�t�e�"� �d�e�c�i�-� 

�s�i�o�n�s�.� 

�T�h�e� �p�a�r�t�i�c�u�l�a�r� �e�c�o�n�o�m�i�z�i�n�g� �t�e�c�h�n�i�q�u�e�s� �u�s�e�d� �b�y� �i�n�-� 

�d�i�v�i�d�u�a�l�s� �a�r�e� �n�o�t� �o�f� �s�p�e�c�i�a�l� �i�m�p�o�r�t�a�n�c�e� �f�o�r� �t�h�e� �p�u�r�p�o�s�e�s� �o�f� 

�t�h�i�s� �d�i�s�s�e�r�t�a�t�i�o�n�.� �A� �v�a�r�i�e�t�y� �o�f� �d�e�c�i�s�i�o�n� �c�o�s�t� �r�e�d�u�c�i�n�g� �s�t�e�p�s� 

�i�s� �c�l�e�a�r�l�y� �p�r�e�d�i�c�t�e�d�,� �a�n�d� �t�h�e� �g�e�n�e�r�a�l� �c�o�n�s�e�q�u�e�n�c�e� �o�f� �r�e�d�u�c�e�d� 

�"�a�c�c�u�r�a�c�y�"� �i�s� �c�l�e�a�r�l�y� �i�n�d�i�c�a�t�e�d�.� �B�o�t�h� �a�r�e� �e�a�s�i�l�y� �o�b�s�e�r�v�e�d�.� 

�R�e�l�i�a�n�c�e� �U�p�o�n� �R�e�f�i�n�e�d� �D�a�t�a�.� �A�c�c�e�s�s� �t�o� �h�i�g�h�l�y� �r�e�f�i�n�e�d� 

�d�a�t�a� �c�a�n� �o�f�t�e�n� �r�e�d�u�c�e� �i�n�f�o�r�m�a�t�i�o�n� �p�r�o�c�e�s�s�i�n�g� �c�o�s�t�s�.� �A�n� �i�d�e�a� 

�w�h�i�c�h� �s�e�e�m�s� �o�b�s�c�u�r�e� �o�r� �w�h�i�c�h� �w�o�u�l�d� �r�e�q�u�i�r�e� �m�u�c�h� �e�f�f�o�r�t� �t�o� 

�d�e�v�e�l�o�p� �i�n�d�e�p�e�n�d�e�n�t�l�y� �c�a�n� �o�f�t�e�n� �b�e� �r�e�n�d�e�r�e�d� �c�r�y�s�t�a�l� �c�l�e�a�r� 

�w�i�t�h� �a� �s�h�o�r�t� �e�x�p�l�a�n�a�t�i�o�n�.� �W�h�e�n� �t�h�e� �c�o�s�t�s� �o�f� �i�n�f�o�r�m�a�t�i�o�n� �p�r�o�-� 

�c�e�s�S�i�n�g� �a�r�e� �r�e�l�a�t�i�v�e�l�y� �h�i�g�h�,� �a�n� �i�n�d�i�v�i�d�u�a�l� �c�a�n� �s�i�m�u�l�t�a�n�e�o�u�s�l�y� 

�i�n�c�r�e�a�s�e� �t�h�e� �e�x�t�e�n�t� �o�f� �h�i�s� �i�n�f�o�r�m�a�t�i�o�n� �a�n�d� �r�e�d�u�c�e� �t�h�e� �c�o�s�t�s� 

�o�f� �i�n�f�o�r�m�a�t�i�o�n� �p�r�o�c�e�s�s�i�n�g� �b�y� �c�o�l�l�e�c�t�i�n�g� �h�i�g�h�l�y� �r�e�f�i�n�e�d� �d�a�t�a�.� 

�I�n� �p�r�a�c�t�i�c�e� �t�h�e� �c�o�s�t�s� �o�f� �i�n�f�o�r�m�a�t�i�o�n� �p�r�o�c�e�s�s�i�n�g� �a�r�e� �e�x�t�r�e�m�e�,� 

�a�n�d� �t�h�e� �u�s�e� �o�f� �h�i�g�h�l�y� �r�e�f�i�n�e�d� �i�n�f�o�r�m�a�t�i�o�n� �i�s� �c�o�r�r�e�s�p�o�n�d�i�n�g�l�y� 

�w�i�d�e�s�p�r�e�a�d�.� �T�h�e� �h�i�g�h� �c�o�s�t� �o�f� �i�n�f�o�r�m�a�t�i�o�n� �p�r�o�c�e�s�s�i�n�g� �m�a�k�e�s� 

�h�i�g�h�l�y� �r�e�f�i�n�e�d� �d�a�t�a� �e�c�o�n�o�m�i�c�a�l�l�y� �s�c�a�r�c�e�,� �f�o�r� �s�u�c�h� �d�a�t�a� �i�s� 

�n�o�t� �i�n�h�e�r�e�n�t� �i�n� �r�a�w� �d�a�t�a� �b�u�t� �r�e�q�u�i�r�e�s� �i�n�f�o�r�m�a�t�i�o�n� �p�r�o�c�e�s�s�-� 

�i�n�g�,� �d�i�r�e�c�t�l�y� �o�r� �i�n�d�i�r�e�c�t�l�y�,� �o�f� �r�a�w� �d�a�t�a�.� �T�h�a�t� �a� �m�a�r�k�e�t� �f�o�r



�8�3� 

�f�o�r� �r�e�f�i�n�e�d� �d�a�t�a�,� �g�i�v�e�n� �w�i�d�e�s�p�r�e�a�d� �d�e�m�a�n�d� �a�n�d� �e�c�o�n�o�m�i�c� 

�s�c�a�r�c�i�t�y�,� �e�x�i�s�t�s� �i�s� �h�a�r�d�l�y� �s�u�r�p�r�i�s�i�n�g�.� �I�t� �m�a�y� �b�e� �s�u�r�p�r�i�s�-� 

�i�n�g� �t�h�a�t� �e�c�o�n�o�m�i�s�t�s� �h�a�v�e� �s�c�a�r�c�e�l�y� �n�o�t�e�d� �t�h�i�s� �m�a�r�k�e�t�'�s� 

�e�x�i�s�t�e�n�c�e� �o�r� �t�h�e� �b�e�h�a�v�i�o�r�a�l� �c�o�n�s�e�q�u�e�n�c�e�s� �o�f� �a� �h�e�a�v�y� �r�e�l�i�-� 

�a�n�c�e� �o�n� �"�p�r�e�-�p�r�o�c�e�s�s�e�d�"� �d�a�t�a�.� 

�E�c�o�n�o�m�i�s�t�s� �h�a�v�e� �n�o�t� �e�n�t�i�r�e�l�y� �n�e�g�l�e�c�t�e�d� �b�e�h�a�v�i�o�r� 

�w�h�i�c�h� �c�a�n� �e�a�s�i�l�y� �b�e� �e�x�p�l�a�i�n�e�d� �a�s� �c�o�n�s�e�q�u�e�n�c�e�s� �o�f� �c�o�s�t�l�y� 

�i�n�f�o�r�m�a�t�i�o�n� �p�r�o�c�e�s�s�i�n�g�,� �b�u�t� �t�h�e�y� �h�a�v�e� �f�a�i�l�e�d� �t�o� �f�i�n�d� �a� 

�s�y�s�t�e�m�a�t�i�c� �e�x�p�l�a�n�a�t�i�o�n� �f�o�r� �s�u�c�h� �b�e�h�a�v�i�o�r�.� �F�r�i�e�d�r�i�c�h� �A�.� 

�H�a�y�e�k� �f�o�c�u�s�e�d� �t�o� �s�o�m�e� �e�x�t�e�n�t� �u�p�o�n� �t�h�e� �h�e�t�e�r�o�g�e�n�e�o�u�s� �d�i�s�t�r�i�-� 

�b�u�t�i�o�n� �o�f� �i�n�f�o�r�m�a�t�i�o�n� �i�n� �h�i�s� �c�l�a�s�s�i�c� �p�i�e�c�e�,� �"�E�c�o�n�o�m�i�c�s� �a�n�d� 

�1�0� �b�u�t� �f�a�i�l�e�d� �t�o� �f�o�c�u�s� �u�p�o�n� �t�h�e� �r�e�a�s�o�n� �t�h�a�t� �i�n�f�o�r�-� �K�n�o�w�l�e�d�g�e�,�"� 

�m�a�t�i�o�n� �t�e�n�d�s� �t�o� �b�e� �s�o� �d�i�s�t�r�i�b�u�t�e�d�.� �I�n�d�i�v�i�d�u�a�l� �s�k�i�l�l�s� �t�h�a�t� 

�m�a�y� �b�e� �a�c�q�u�i�r�e�d� �p�l�a�y� �a� �p�r�o�m�i�n�e�n�t� �r�o�l�e� �a�s� �"�h�u�m�a�n� �c�a�p�i�t�a�l�"� �i�n� 

�m�o�d�e�r�n� �t�h�e�o�r�i�e�s� �o�f� �w�a�g�e� �d�e�t�e�r�m�i�n�a�t�i�o�n�,� �b�u�t� �t�h�e� �r�e�a�s�o�n� �s�u�c�h� 

�1�1� 
�s�k�i�l�l�s� �a�r�e� �s�c�a�r�c�e� �i�s� �n�o�t� �c�o�n�s�i�d�e�r�e�d�.� �T�h�e� �e�x�i�s�t�e�n�c�e� �o�f� 

�"�S�i�g�n�a�l�l�i�n�g�"� �i�s� �n�o�t�e�d� �b�u�t� �i�t�s� �c�o�n�n�e�c�t�i�o�n� �t�o� �t�h�e� �"�b�a�n�d�w�a�g�o�n� 

� � 

�1�0�,� �A�.� �H�a�y�e�k�,� �"�E�c�o�n�o�m�i�c�s� �a�n�d� �K�n�o�w�l�e�d�g�e�,�"� �I�n�d�i�v�i�d�u�a�l�-� 
�i�s�m� �a�n�d� �E�c�o�n�o�m�i�c� �O�r�d�e�r� �(�N�e�w� �Y�o�r�k�:� �H�e�n�r�y� �R�e�g�n�e�r�y� �C�o�m�p�a�n�y�,� 
�G�a�t�e�w�a�y� �E�d�i�t�i�o�n�,� �1�9�4�8�)�:�3�3�-�3�6�.� �A�l�s�o� �s�e�e�:� �F�.� �A�.� �H�a�y�e�k�,� �"�T�h�e� 
�U�s�e� �o�f� �K�n�o�w�l�e�d�g�e� �i�n� �S�o�c�i�e�t�y�,�"� �A�m�e�r�i�c�a�n� �E�c�o�n�o�m�i�c� �R�e�v�i�e�w� 
�(�S�e�p�t�e�m�b�e�r� �1�9�4�5�)� �:�5�1�9�-�5�3�0�.� 

�1�1�6�6� �f�o�r� �e�x�a�m�p�l�e�:� �G�.� �B�e�c�k�e�r�,� �H�u�m�a�n� �C�a�p�i�t�a�l� �(�N�e�w� 
�Y�o�r�k�:� �N�a�t�i�o�n�a�l� �B�u�r�e�a�u� �o�f� �E�c�o�n�o�m�i�c� �R�e�s�e�a�r�c�h�,� �1�9�6�4�)�.



�8�4� 

�e�f�f�e�c�t�"� �a�n�d� �t�h�e� �"�a�p�i�n�g�"� �o�f� �t�h�e� �l�e�i�s�u�r�e� �c�l�a�s�s� �i�s� �n�o�t� �p�r�o�-� 

�v�i�d�e�a�.�?�?� 

�F�o�c�u�s�i�n�g� �u�p�o�n� �t�h�e� �c�o�s�t�l�y� �n�a�t�u�r�e� �o�f� �i�n�f�o�r�m�a�t�i�o�n� �p�r�o�-� 

�c�e�s�s�i�n�g� �a�n�d� �t�h�e� �r�e�s�u�l�t�a�n�t� �h�e�a�v�y� �r�e�l�i�a�n�c�e� �b�y� �i�n�d�i�v�i�d�u�a�l�s� �o�n� 

�p�r�e�-�p�r�o�c�e�s�s�e�d� �d�a�t�a� �p�r�o�v�i�d�e�s� �a� �s�y�s�t�e�m�a�t�i�c� �e�x�p�l�a�n�a�t�i�o�n� �f�o�r� 

�a�l�l� �o�f� �t�h�e�s�e� �a�c�t�i�v�i�t�i�e�s� �a�n�d� �o�t�h�e�r�s� �w�h�i�c�h� �h�a�v�e� �p�r�e�v�i�o�u�s�l�y� �b�e�e�n� 

�d�i�s�c�u�s�s�e�d� �i�n�d�e�p�e�n�d�e�n�t�l�y� �o�f� �o�n�e� �a�n�o�t�h�e�r�.� �R�e�c�a�l�l� �t�h�a�t� �i�n� 

�a� �s�e�t�t�i�n�g� �w�h�e�r�e� �i�n�f�o�r�m�a�t�i�o�n� �a�c�q�u�i�s�i�t�i�o�n� �i�s� �c�o�s�t�l�y�,� �i�n�d�i�v�i�d�-� 

�u�a�l�s� �w�i�l�l� �h�a�v�e� �l�e�s�s� �t�h�a�n� �c�o�m�p�l�e�t�e� �i�n�f�o�r�m�a�t�i�o�n� �b�e�c�a�u�s�e� �t�h�e�y� 

�f�a�c�e� �i�n�f�o�r�m�a�t�i�o�n� �p�r�o�c�e�s�s�i�n�g� �c�o�n�s�t�r�a�i�n�t�s�.� �F�u�r�t�h�e�r�m�o�r�e�,� �i�n�d�i�-� 

�v�i�d�u�a�l�s� �w�i�l�l� �p�o�s�s�e�s�s� �l�e�s�s� �i�n�f�o�r�m�a�t�i�o�n� �t�h�a�n� �t�h�e�y� �a�r�e� �c�a�p�a�b�l�e� 

�o�f� �a�c�h�i�e�v�i�n�g� �b�e�c�a�u�s�e� �i�t� �w�i�l�l� �b�e� �p�r�o�f�i�t�a�b�l�e� �t�o� �d�e�v�o�t�e� �o�n�e�'�s� 

�r�e�s�o�u�r�c�e�s� �t�o� �a�c�t�i�v�i�t�i�e�s� �o�t�h�e�r� �t�h�a�n� �i�n�f�o�r�m�a�t�i�o�n� �a�c�q�u�i�s�i�t�i�o�n� 

�p�e�r� �s�e�.� �B�e�y�o�n�d� �t�h�i�s�,� �i�n�d�i�v�i�d�u�a�l�s� �w�i�l�l� �t�e�n�d� �t�o� �a�c�c�u�m�u�l�a�t�e� 

�d�i�f�f�e�r�i�n�g� �c�o�l�l�e�c�t�i�o�n�s� �o�f� �i�n�f�o�r�m�a�t�i�o�n� �i�m�a�g�e�s� �f�o�r� �a�n�y� �o�r� �a�l�l� 

�o�f� �t�h�e� �f�o�l�l�o�w�i�n�g� �r�e�a�s�o�n�s�:� �(�1�)� �t�h�e�y� �p�o�s�s�e�s�s� �d�i�f�f�e�r�e�n�t� �a�b�-� 

�s�t�r�a�c�t� �g�o�a�l�s� �o�r� �t�a�s�t�e�s�;� �(�2�)� �t�h�e�y� �m�a�y� �c�o�n�t�r�o�l� �d�i�f�f�e�r�e�n�t� �q�u�a�n�-� 

�t�i�t�i�e�s� �o�f� �r�e�s�o�u�r�c�e�s� �w�h�i�c�h� �c�a�n� �b�e� �d�e�v�o�t�e�d� �t�o� �i�n�f�o�r�m�a�t�i�o�n� 

�a�c�q�u�i�s�i�t�i�o�n�;� �(�3�)� �t�h�e�y� �m�a�y� �a�s� �a� �r�e�s�u�l�t� �o�f� �c�h�a�n�c�e� �a�c�q�u�i�r�e� �d�i�f�-� 

�f�e�r�e�n�t� �d�a�t�a�;� �(�4�)� �t�h�e�i�r� �i�n�n�a�t�e� �a�b�i�l�i�t�i�e�s� �t�o� �c�o�l�l�e�c�t� �d�a�t�a� 

� � 

�1�2�y�,� �S�p�e�n�c�e�,� �M�a�r�k�e�t� �S�i�g�n�a�l�i�n�g�:� �I�n�f�o�r�m�a�t�i�o�n� �T�r�a�n�s�-� 
�f�e�r� �i�n� �H�i�r�i�n�g� �a�n�d� �R�e�l�a�t�e�d� �P�r�o�c�e�s�s�e�s� �(�C�a�m�b�r�i�d�g�e�,� �M�a�s�s�.�:� 
�C�a�m�b�r�i�d�g�e� �P�r�e�s�s�,� �1�9�7�4�)�;� �H�.� �L�e�i�b�e�n�s�t�i�e�n�,� �"�B�a�n�d�w�a�g�o�n� �S�n�o�b�,� 
�a�n�d� �V�e�b�l�e�n� �E�f�f�e�c�t�s� �i�n� �t�h�e� �T�h�e�o�r�y� �o�f� �C�o�n�s�u�m�e�r� �D�e�m�a�n�d�,�"� �Q�u�a�r�-� 
�t�e�r�l�y� �J�o�u�r�n�a�l� �o�f� �E�c�o�n�o�m�i�c�s� �(�F�e�b�r�u�a�r�y� �1�9�4�8�)� �:�1�6�5�-�2�0�1�;� �T�.� �V�e�b�l�e�n�,� 
�T�h�e� �T�h�e�o�r�y� �o�f� �t�h�e� �L�e�i�s�u�r�e� �C�l�a�s�s� �(�N�e�w� �Y�o�r�k�:� �T�h�e� �N�e�w� �A�m�e�r�i�c�a�n� 
�L�i�b�r�a�r�y�,� �I�n�c�.�,� �M�e�n�t�o�r� �B�o�o�k�,� �1�9�5�3�)� �:�3�3�-�8�0�.� 

� 



�8�5� 

�m�a�y� �v�a�r�y� �(�1�i�.�e�.�,� �v�i�s�i�o�n�,� �h�e�a�r�i�n�g�,� �e�t�c�.�)�;� �(�5�)� �t�h�e�i�r� �i�n�n�a�t�e� 

�a�b�i�l�i�t�i�e�s� �a�t� �t�h�e� �t�h�r�e�e� �m�o�d�e�s� �o�f� �i�n�f�o�r�m�a�t�i�o�n� �p�r�o�c�e�s�s�i�n�g� �m�a�y� 

�v�a�r�y� �(�i�.�e�.�,� �m�o�r�e� �o�r� �l�e�s�s� �a�b�i�l�i�t�y� �a�t� �l�o�g�i�c�,� �i�n�t�u�i�t�i�o�n�,� 

�m�e�m�o�r�y�,� �e�t�c�.�)�;� �(�6�)� �t�h�e�y� �m�a�y� �h�a�v�e� �d�i�f�f�e�r�e�n�t� �i�n�s�i�g�h�t�s� �a�s� �a� 

�r�e�s�u�l�t� �o�f� �t�h�e� �i�n�d�e�t�e�r�m�i�n�a�t�e� �m�o�d�e� �o�f� �i�n�f�o�r�m�a�t�i�o�n� �p�r�o�c�e�s�s�-� 

�i�n�g�;� �(�7�)� �t�h�e�y� �m�a�y� �h�a�v�e� �f�a�c�e�d� �c�i�r�c�u�m�s�t�a�n�c�e�s� �i�n� �w�h�i�c�h� �t�h�e� 

�c�o�s�t� �o�f� �c�o�l�l�e�c�t�i�n�g� �r�e�f�i�n�e�d� �d�a�t�a� �v�a�r�i�e�d�.� �A�s� �a� �r�e�s�u�l�t�,� �i�n�-� 

�f�o�r�m�a�t�i�o�n� �t�e�n�d�s� �t�o� �b�e� �h�e�t�e�r�o�g�e�n�e�o�u�s�l�y� �d�i�s�t�r�i�b�u�t�e�d� �a�c�r�o�s�s� 

�i�n�d�i�v�i�d�u�a�l�s�,� �a�l�t�h�o�u�g�h� �t�h�e� �e�x�t�e�n�t� �o�f� �t�h�e� �v�a�r�i�a�t�i�o�n� �i�s� �l�i�m�i�t�e�d� 

�s�o�m�e�w�h�a�t� �b�y� �a�c�c�e�s�s� �t�o� �a� �"�c�o�m�m�o�n�"� �c�u�l�t�u�r�a�l� �h�e�r�i�t�a�g�e� �w�h�i�c�h� 

�p�r�o�v�i�d�e�s� �a�n� �i�m�p�o�r�t�a�n�t� �c�o�m�m�o�n� �g�r�o�u�n�d� �a�n�d� �b�a�s�i�s� �f�o�r� �i�n�t�e�r�-� 

�a�c�t�i�o�n�.� 

�I�n�d�i�v�i�d�u�a�l�s�,� �o�f� �c�o�u�r�s�e�,� �t�e�n�d� �t�o� �b�e� �a�w�a�r�e� �o�f� �t�h�e� 

�h�e�t�e�r�o�g�e�n�e�o�u�s� �d�i�s�t�r�i�b�u�t�i�o�n� �o�f� �i�n�f�o�r�m�a�t�i�o�n�,� �w�h�i�c�h� �g�i�v�e�s� �r�i�s�e� 

�t�o� �s�e�v�e�r�a�l� �p�r�e�d�i�c�t�a�b�l�e� �k�i�n�d�s� �o�f� �a�c�t�i�v�i�t�i�e�s�.� �(�1�)� �I�n�d�i�v�i�d�u�a�l�s� 

�w�i�l�l� �t�e�n�d� �t�o� �u�s�e� �t�h�e� �b�e�h�a�v�i�o�r� �o�f� �o�t�h�e�r�s� �t�h�a�t� �t�h�e�y� �b�e�l�i�e�v�e� �t�o� 

�b�e� �w�e�l�l� �i�n�f�o�r�m�e�d� �a�s� �p�r�o�x�i�e�s� �f�o�r� �w�h�a�t� �t�h�e�y� �t�h�e�m�s�e�l�v�e�s� �w�o�u�l�d� 

�d�o� �i�f� �w�e�l�l� �i�n�f�o�r�m�e�d�,� �t�h�u�s� �s�a�v�i�n�g� �t�h�e� �c�o�s�t� �o�f� �b�e�i�n�g� �i�n�f�o�r�m�e�d� 

�t�h�e�m�s�e�l�v�e�s�.� �(�2�)� �T�h�e�r�e� �w�i�l�l� �e�x�i�s�t� �m�a�r�k�e�t�s� �f�o�r� �a� �w�i�d�e� �v�a�r�i�e�t�y� 

�o�f� �i�n�f�o�r�m�a�t�i�o�n� �r�e�l�a�t�e�d� �s�e�r�v�i�c�e�s�.� �(�3�)� �T�h�e�r�e� �w�i�l�l� �b�e� �a�n� �e�l�e�-� 

�m�e�n�t� �o�f� �r�e�s�o�u�r�c�e� �a�l�l�o�c�a�t�i�o�n� �w�h�i�c�h� �i�s� �s�t�r�i�c�t�l�y� �i�n�f�o�r�m�a�t�i�o�n�a�l� 

�a�n�d� �a�p�a�r�t� �f�r�o�m� �t�h�e� �u�s�u�a�l� �e�l�e�m�e�n�t�s� �o�f� �t�a�s�t�e�s� �a�n�d� �p�h�y�s�i�c�a�l� 

�w�e�a�l�t�h�.� �O�n�l�y� �t�h�e� �f�i�r�s�t� �t�w�o� �r�e�s�u�l�t�s� �w�i�l�l� �b�e� �d�e�a�l�t� �w�i�t�h� �i�n� 

�t�h�i�s� �s�e�c�t�i�o�n� �o�f� �C�h�a�p�t�e�r� �F�o�u�r�,� �a�n�d� �t�h�e�s�e� �w�i�l�l� �b�e� �d�i�s�c�u�s�s�e�d� 

�o�n�l�y� �t�o� �t�h�e� �e�x�t�e�n�t� �t�h�a�t� �t�h�e�y� �r�e�f�l�e�c�t� �a�n� �i�n�d�i�v�i�d�u�a�l�'�s� �h�i�g�h



�8�6� 

�r�e�l�i�a�n�c�e� �u�p�o�n� �r�e�f�i�n�e�d� �d�a�t�a� �o�f� �o�n�e� �k�i�n�d� �o�r� �a�n�o�t�h�e�r�.� 

�A�n� �i�n�d�i�v�i�d�u�a�l� �d�e�m�a�n�d�s� �r�e�f�i�n�e�d� �d�a�t�a� �n�o�t� �f�o�r� �i�t�s�e�l�f�,� 

�b�u�t� �b�e�c�a�u�s�e� �i�t� �c�a�n� �b�e� �u�s�e�d� �t�o� �e�c�o�n�o�m�i�z�e� �u�p�o�n� �i�n�f�o�r�m�a�t�i�o�n� 

�p�r�o�c�e�s�s�i�n�g�.� �I�n� �a�t�t�e�m�p�t�i�n�g� �t�o� �a�c�q�u�i�r�e� �i�n�f�o�r�m�a�t�i�o�n� �e�f�f�i�c�i�e�n�t�l�y�,� 

�a�n� �i�n�d�i�v�i�d�u�a�l� �w�i�l�l� �n�o�t� �w�i�l�l�f�u�l�l�y� �w�a�s�t�e� �r�e�s�o�u�r�c�e�s� �o�n� �d�a�t�a� 

�c�o�l�l�e�c�t�i�o�n�.� �H�e� �w�i�l�l� �d�e�m�a�n�d� �n�o�t� �t�h�e� �b�e�s�t� �d�a�t�a� �a�v�a�i�l�a�b�l�e�,� 

�b�u�t� �r�a�t�h�e�r� �t�h�a�t� �d�a�t�a� �w�h�i�c�h� �s�e�e�m�s� �b�e�s�t� �s�u�i�t�e�d� �t�o� �h�i�s� �p�u�r�-� 

�p�o�s�e�s�.� �S�u�c�h� �d�a�t�a� �w�i�l�l� �o�f�t�e�n� �b�e� �r�e�l�a�t�i�v�e�l�y� �i�m�p�r�e�c�i�s�e� �a�s� �a�n� 

�i�n�d�i�v�i�d�u�a�l� �t�r�a�d�e�s� �o�f�f� �t�h�e� �o�p�p�o�r�t�u�n�i�t�y� �c�o�s�t� �o�f� �c�o�l�l�e�c�t�i�n�g� 

�t�h�e� �d�a�t�a� �a�n�d� �t�h�e� �a�n�t�i�c�i�p�a�t�e�d� �g�a�i�n�s� �o�f� �a�d�d�i�t�i�o�n�a�l� �p�r�e�c�i�s�i�o�n�.� 

�T�o� �s�e�e�k� �d�a�t�a� �w�h�i�c�h� �a�r�e� �m�o�r�e� �r�e�f�i�n�e�d� �o�r� �m�o�r�e� �a�c�c�u�r�a�t�e� �w�i�l�l� 

�g�e�n�e�r�a�l�l�y� �b�e� �p�o�s�s�i�b�l�e� �b�u�t� �n�o�t� �"�w�o�r�t�h�"� �t�h�e� �e�f�f�o�r�t�.� 

�D�a�t�a� �w�h�i�c�h� �a�r�e� �r�e�a�d�i�l�y� �a�v�a�i�l�a�b�l�e� �a�n�d� �i�n�e�x�p�e�n�s�i�v�e� 

�t�o� �a�c�q�u�i�r�e�,� �a�S� �a� �c�o�n�s�e�q�u�e�n�c�e�,� �t�e�n�d� �t�o� �m�a�k�e� �u�p� �t�h�e� �g�r�e�a�t�e�r� 

�p�a�r�t� �o�f� �t�h�e� �d�a�t�a� �o�n�e� �c�o�l�l�e�c�t�s�.� �S�u�c�h� �d�a�t�a� �f�o�r�m� �t�h�e� �b�a�s�i�s� 

�f�o�r� �m�o�s�t� �o�f� �t�h�e� �i�n�f�o�r�m�a�t�i�o�n� �i�m�a�g�e�s� �t�h�a�t� �o�n�e� �p�o�s�s�e�s�s�e�s� �a�n�d� 

�t�h�e�r�e�b�y� �g�r�e�a�t�l�y� �i�n�f�l�u�e�n�c�e� �o�n�e�'�s� �d�e�c�i�s�i�o�n�s�.� �P�e�r�h�a�p�s� �t�h�e� 

�m�o�s�t� �i�m�p�o�r�t�a�n�t� �e�x�a�m�p�l�e� �o�f� �l�o�w�-�c�o�s�t� �r�e�a�d�i�l�y�-�a�v�a�i�l�a�b�l�e� �d�a�t�a� 

�i�s� �o�n�e�'�s� �c�u�l�t�u�r�a�l� �h�e�r�i�t�a�g�e�.� �M�u�c�h� �o�f� �o�n�e�'�s� �c�u�l�t�u�r�a�l� �h�e�r�i�t�a�g�e� 

�i�s� �r�e�a�d�i�l�y� �a�v�a�i�l�a�b�l�e� �a�n�d� �p�a�s�s�e�d� �o�n� �b�y� �w�o�r�d� �o�f� �m�o�u�t�h� �a�n�d� �a�b�-� 

�s�o�r�b�e�d� �s�i�m�p�l�y� �b�y� �l�i�v�i�n�g� �i�n� �a� �s�o�c�i�e�t�y�.� �O�n�e� �i�s� �e�x�p�o�s�e�d� �t�o� 

�s�o�p�h�i�s�t�i�c�a�t�e�d� �v�i�e�w�s� �a�n�d� �e�x�a�m�p�l�e�s� �o�f� �l�i�f�e� �s�t�y�l�e�s�,� �v�a�l�u�e�s�,� �a�n�d� 

�i�n�s�t�i�t�u�t�i�o�n�s�.� �R�e�f�i�n�e�d� �d�a�t�a� �p�r�o�v�i�d�e�d� �b�y� �t�h�e� �e�f�f�o�r�t�s� �o�f� �o�t�h�e�r�s� 

�c�a�n� �o�f�t�e�n� �m�a�k�e� �i�t� �e�a�s�y� �t�o� �g�r�a�s�p� �c�o�n�c�e�p�t�s� �w�h�i�c�h� �t�o�o�k� �l�i�f�e�t�i�m�e�s� 

�t�o� �d�e�v�e�l�o�p�.� �I�n�d�i�v�i�d�u�a�l�s� �d�o� �n�o�t�,� �o�f� �c�o�u�r�s�e�,� �h�a�v�e� �l�o�w�-�c�o�s�t
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�a�c�c�e�s�s� �t�o� �a�l�l� �o�f� �t�h�e� �r�e�f�i�n�e�d� �d�a�t�a� �c�o�l�l�e�c�t�e�d� �b�y� �a� �s�o�c�i�e�t�y� 

�t�h�r�o�u�g�h� �t�h�e� �c�e�n�t�u�r�i�e�s�,� �b�u�t� �e�v�e�n� �g�i�v�e�n� �t�h�i�s�,� �a�n� �i�n�d�i�v�i�d�u�a�l�'�s� 

�c�o�l�l�e�c�t�i�o�n� �o�f� �i�n�f�o�r�m�a�t�i�o�n� �i�m�a�g�e�s� �i�s� �b�o�t�h� �g�r�e�a�t�l�y� �e�n�h�a�n�c�e�d� 

�a�n�d� �i�n�f�l�u�e�n�c�e�d� �b�y� �t�h�i�s� �h�u�g�e� �s�t�o�c�k� �o�f� �r�e�f�i�n�e�d� �d�a�t�a�.� �A�s� �w�i�t�h� 

�a�n�y� �O�t�h�e�r� �s�o�u�r�c�e� �o�f� �d�a�t�a� �a�n� �i�n�d�i�v�i�d�u�a�l� �w�i�l�l� �n�o�t� �c�h�o�o�s�e� �t�o� 

�r�e�f�i�n�e� �o�r� �c�o�n�s�i�d�e�r� �a�l�l� �o�f� �i�t� �e�q�u�a�l�l�y�,� �b�u�t� �w�i�l�l� �i�n�s�t�e�a�d� �p�r�o�-� 

�c�e�s�s� �d�a�t�a� �w�h�i�c�h� �s�e�e�m�s� �m�o�s�t� �l�i�k�e�l�y� �t�o� �b�e� �o�f� �v�a�l�u�e�.� �I�n� �t�h�i�s� 

�s�e�n�s�e� �o�n�e�'�s� �b�e�h�a�v�i�o�r� �i�s� �n�o�t� �s�o� �m�u�c�h� �m�o�l�d�e�d� �b�y� �s�o�c�i�e�t�y� �a�s� 

�d�e�r�i�v�e�d� �a�n�d� �s�e�l�e�c�t�e�d� �f�r�o�m� �i�t�.� �A�n� �i�n�d�i�v�i�d�u�a�l� �m�a�y� �c�h�o�o�s�e� �a� 

�l�i�f�e� �s�t�y�l�e� �"�o�f�f�e�r�e�d�"� �b�y� �h�i�s� �s�o�c�i�e�t�y� �n�o�t� �b�e�c�a�u�s�e� �i�t� �i�s� �n�e�c�e�s�-� 

�S�a�r�i�l�y� �t�h�e� �"�b�e�s�t�"� �o�n�e�,� �b�u�t� �b�e�c�a�u�s�e� �t�h�e� �c�o�s�t� �o�f� �c�o�n�t�r�i�v�i�n�g� �a� 

�b�e�t�t�e�r� �o�n�e� �s�e�e�m�s� �t�o� �b�e� �g�r�e�a�t�e�r� �t�h�a�n� �t�h�e� �l�i�k�e�l�y� �i�m�p�r�o�v�e�m�e�n�t�.� 

�D�a�t�a� �w�h�i�c�h� �i�n�d�i�v�i�d�u�a�l�s� �r�e�l�y� �h�e�a�v�i�l�y� �u�p�o�n� �a�r�e� �n�o�t� 

�o�n�l�y� �l�o�w� �c�o�s�t�,� �b�u�t� �a�l�s�o� �t�e�n�d� �t�o� �b�e� �l�e�s�S� �a�c�c�u�r�a�t�e� �t�h�a�n� �t�h�e� 

�b�e�s�t� �a�v�a�i�l�a�b�l�e�.� �I�n�d�i�v�i�d�u�a�l�s� �e�c�o�n�o�m�i�z�e� �o�n� �t�h�e� �c�o�s�t� �o�f� �d�a�t�a� 

�c�o�l�l�e�c�t�i�o�n� �b�y� �r�e�l�y�i�n�g� �h�e�a�v�i�l�y� �u�p�o�n� �p�r�o�x�i�e�s�.� �P�r�o�x�i�e�s� �a�r�e� �d�a�t�a� 

�s�o�u�r�c�e�s� �w�h�i�c�h� �a�r�e� �e�a�s�i�l�y� �o�b�s�e�r�v�e�d� �w�h�i�c�h� �t�e�n�d� �t�o� �b�e� �r�e�l�a�t�e�d� 

�t�o� �s�o�m�e� �v�a�r�i�a�b�l�e� �o�f� �i�n�t�e�r�e�s�t� �w�h�i�c�h� �i�s� �m�o�r�e� �c�o�s�t�l�y� �t�o� �d�e�t�e�r�-� 

�M�i�n�e�.� �T�h�e� �e�x�t�e�n�t� �o�f� �t�h�e� �r�e�l�a�t�i�o�n�s�h�i�p� �v�a�r�i�e�s� �w�i�d�e�l�y�;� �s�o�m�e� 

�p�r�o�x�i�e�s� �p�r�e�d�i�c�t� �m�o�v�e�m�e�n�t�s� �o�f� �t�h�e� �v�a�r�i�a�b�l�e� �o�f� �i�n�t�e�r�e�s�t� �w�i�t�h� 

�g�r�e�a�t� �a�c�c�u�r�a�c�y� �a�n�d� �o�t�h�e�r�s� �a�r�e� �s�c�a�r�c�e�l�y� �r�e�l�a�t�e�d�.� �I�n�d�i�v�i�d�u�a�l�s� 

�w�i�l�l� �u�s�e� �t�h�e� �b�e�s�t� �p�r�o�x�y� �t�h�a�t� �t�h�e�y� �a�r�e� �a�w�a�r�e� �o�f� �a�t� �e�v�e�r�y� �c�o�s�t� 

�l�e�v�e�l� �a�n�d� �w�i�l�l� �n�o�t� �b�e� �w�i�l�l�i�n�g� �t�o� �s�a�c�r�i�f�i�c�e� �m�o�r�e� �f�o�r� �o�n�e� 

�p�r�o�x�y� �r�a�t�h�e�r� �t�h�a�n� �a�n�o�t�h�e�r� �u�n�l�e�s�s� �i�t� �s�e�e�m�s� �t�o� �b�e� �m�o�r�e� �a�c�c�u�r�a�t�e�.� 

�T�h�u�s� �t�h�e� �c�o�s�t�s� �o�f� �i�n�c�r�e�m�e�n�t�s� �i�n� �a�c�c�u�r�a�c�y� �t�e�n�d� �t�o� �i�n�c�r�e�a�s�e�,
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�w�h�i�l�e� �t�h�e� �a�d�v�a�n�t�a�g�e�s� �o�f� �i�n�c�r�e�a�s�e�d� �a�c�c�u�r�a�c�y� �t�e�n�d� �t�o� �d�e�c�r�e�a�s�e�.� 

�I�n�d�i�v�i�d�u�a�l�s� �w�i�l�l� �q�u�i�t�e� �r�a�t�i�o�n�a�l�l�y� �u�s�e� �p�r�o�x�i�e�s� �w�h�i�c�h� �a�r�e� �l�e�s�s� 

�a�c�c�u�r�a�t�e� �t�h�a�n� �t�h�e� �b�e�s�t� �a�v�a�i�l�a�b�l�e�.� �T�h�i�s� �i�s� �o�f�t�e�n� �t�h�e� �c�a�s�e�.� 

�A�n� �i�n�d�i�v�i�d�u�a�l� �m�i�g�h�t�,� �f�o�r� �i�n�s�t�a�n�c�e�,� �u�s�e� �p�r�i�c�e� �a�s� �a� 

�p�r�o�x�y� �f�o�r� �q�u�a�l�i�t�y�,� �o�r� �u�s�e� �t�h�e� �v�i�e�w� �o�f� �t�h�e� �"�g�o�o�d� �l�i�f�e�"� �p�r�o�-� 

�m�o�t�e�d� �b�y� �h�i�s� �p�e�e�r� �g�r�o�u�p� �o�r� �t�h�a�t� �p�r�o�m�o�t�e�d� �b�y� �t�h�e� �l�e�i�s�u�r�e� �c�l�a�s�s� 

�a�s� �a� �p�r�o�x�y� �f�o�r� �h�i�s� �o�w�n� �p�r�e�f�e�r�e�n�c�e� �o�r�d�e�r�i�n�g� �(�i�.�e�.�,� �t�h�e� �c�l�o�s�e�r� 

�t�o� �t�h�i�s� �p�r�o�x�y� �"�i�d�e�a�l�"� �t�h�e� �b�e�t�t�e�r�)�.� �D�o�i�n�g� �s�o� �m�a�y� �w�e�l�l� �l�e�a�d� 

�t�o� �l�e�s�s� �t�h�a�n� �t�h�e� �b�e�s�t� �p�o�s�s�i�b�l�e� �r�e�s�u�l�t�s�,� �b�u�t� �t�h�e� �t�r�e�m�e�n�d�o�u�s� 

�p�o�t�e�n�t�i�a�l� �s�a�v�i�n�g� �i�n� �i�n�f�o�r�m�a�t�i�o�n� �p�r�o�c�e�s�s�i�n�g� �a�n�d� �d�a�t�a� �c�o�l�l�e�c�t�-� 

�i�n�g� �m�a�y� �w�e�l�l� �m�a�k�e� �i�t� �a� �g�o�o�d� �i�n�d�i�v�i�d�u�a�l� �s�t�r�a�t�e�g�y�.� �T�h�e� �g�r�e�a�t� 

�e�f�f�o�r�t�s� �o�f� �a�d�v�e�r�t�i�s�e�r�s� �t�o� �a�s�s�o�c�i�a�t�e� �t�h�e�i�r� �p�r�o�d�u�c�t� �w�i�t�h� �t�h�e� 

�"�g�o�o�d� �l�i�f�e�"� �i�s� �e�v�i�d�e�n�c�e� �(�e�v�i�d�e�n�c�e� �i�s� �o�f�t�e�n� �i�t�s�e�l�f� �a� �p�r�o�x�y�)� 

�w�h�i�c�h� �s�u�g�g�e�s�t�s� �t�h�a�t� �i�n�d�i�v�i�d�u�a�l�s� �d�o� �i�n�d�e�e�d� �u�s�e� �s�u�c�h� �p�r�o�x�i�e�s�.� 

�K�n�o�w�l�e�d�g�e� �t�h�a�t� �i�n�d�i�v�i�d�u�a�l�s� �u�s�e� �p�r�o�x�i�e�s� �b�r�i�n�g�s� �f�o�r�t�h� 

�p�r�e�d�i�c�t�a�b�l�e� �r�e�s�p�o�n�s�e�s� �b�y� �t�h�o�s�e� �w�h�o� �s�u�p�p�l�y� �d�a�t�a� �t�o� �o�t�h�e�r�s� 

�i�n� �t�h�e� �h�o�p�e� �o�f� �i�n�f�l�u�e�n�c�i�n�g� �b�e�h�a�v�i�o�r�.� �T�h�e� �d�a�t�a� �s�u�p�p�l�i�e�d� �t�e�n�d� 

�t�o� �b�e� �t�a�r�g�e�t�e�d� �a�t� �i�n�d�i�v�i�d�u�a�l� �p�r�o�x�i�e�s�.� �T�h�i�s� �a�c�t�i�v�i�t�y� �h�a�s� �©� 

�b�e�e�n� �c�a�l�l�e�d� �s�i�g�n�a�l�l�i�n�g�.�?�?� �T�h�i�s� �k�i�n�d� �o�f� �a�c�t�i�v�i�t�y� �c�l�e�a�r�l�y� �g�o�e�s� 

�b�e�y�o�n�d� �t�h�e� �e�x�a�m�p�l�e�s� �o�f� �l�a�b�o�r� �m�a�r�k�e�t� �s�i�g�n�a�l�l�i�n�g� �u�s�e�d� �b�y� �S�p�e�n�c�e�.� 

�I�t� �t�e�n�d�s� �t�o� �b�e� �t�r�u�e�,� �f�o�r� �e�x�a�m�p�l�e�,� �i�n� �a�d�v�e�r�t�i�s�i�n�g�,� �p�o�l�i�t�i�c�a�l� 

�r�h�e�t�o�r�i�c�,� �i�n� �p�r�o�d�u�c�t� �d�e�s�i�g�n�,� �a�n�d� �i�n� �v�i�r�t�u�a�l�l�y� �e�v�e�r�y� �f�o�r�m� �o�f� 

� � 

�1�3�5�5�e�n�c�e�,� �I�b�i�d�.



�8�9� 

�i�n�f�o�r�m�a�t�i�o�n� �s�u�p�p�l�y� �w�h�e�r�e� �o�n�e� �i�n�d�i�v�i�d�u�a�l� �a�t�t�e�m�p�t�s� �t�o� �i�n�f�l�u�-� 

�e�n�c�e� �t�h�e� �b�e�h�a�v�i�o�r� �o�f� �a�n�o�t�h�e�r� �w�h�o� �u�s�e�s� �p�r�o�x�i�e�s�.� �I�t� �i�s� �u�s�e�d� 

�b�y� �c�o�n� �m�e�n� �w�h�o� �s�e�e�k� �t�o� �d�e�f�r�a�u�d� �o�t�h�e�r�s� �a�n�d� �i�t� �i�s� �u�s�e�d� �b�y� 

�t�h�e�o�l�o�g�i�a�n�s� �w�h�o� �h�o�p�e� �t�o� �s�a�v�e� �t�h�e� �s�o�u�l�s� �o�f� �o�t�h�e�r�s�.� �S�i�g�-� 

�n�a�l�l�i�n�g� �i�n� �t�h�i�s� �g�e�n�e�r�a�l� �s�e�n�s�e� �e�n�h�a�n�c�e�s� �c�o�m�m�u�n�i�c�a�t�i�o�n�,� �a�l�-� 

�t�h�o�u�g�h� �i�t� �s�o�m�e�t�i�m�e�s� �r�e�d�u�c�e�s� �t�h�e� �v�a�l�u�e� �o�f� �p�r�o�x�i�e�s� �t�o� �t�h�o�s�e� 

�b�e�i�n�g� �"�s�i�g�n�a�l�l�e�d�.�"� 

�N�o�t� �a�l�l� �p�r�o�x�i�e�s� �a�r�e� �e�a�s�i�l�y� �o�b�t�a�i�n�e�d� �o�r� �u�n�s�o�p�h�i�s�t�i�-� 

�c�a�t�e�d�.� �O�n�e� �w�i�l�l� �f�i�n�d� �c�o�s�t�l�y� �s�o�p�h�i�s�t�i�c�a�t�e�d� �p�r�o�x�i�e�s� �o�f� �v�a�l�u�e� 

�i�n� �m�a�n�y� �c�i�r�c�u�m�s�t�a�n�c�e�s�,� �a�s� �i�s� �e�v�i�d�e�n�c�e�d� �b�y� �t�h�e�i�r� �w�i�d�e�s�p�r�e�a�d� 

�u�s�e� �i�n� �v�i�r�t�u�a�l�l�y� �e�v�e�r�y� �b�r�a�n�c�h� �o�f� �s�c�i�e�n�c�e�.� �D�e�t�e�r�m�i�n�i�n�g� 

�w�h�e�t�h�e�r� �r�e�l�a�t�i�v�e�l�y� �l�o�w�-�c�o�s�t� �o�r� �h�i�g�h�-�c�o�s�t� �p�r�o�x�i�e�s� �a�r�e� �o�f� 

�g�r�e�a�t�e�r� �i�m�p�o�r�t�a�n�c�e� �f�o�r� �e�c�o�n�o�m�i�c� �b�e�h�a�v�i�o�r� �i�s� �a� �t�a�s�k� �b�e�y�o�n�d� 

�t�h�i�s� �d�i�s�s�e�r�t�a�t�i�o�n�,� �a�l�t�h�o�u�g�h� �o�n�e� �s�h�o�u�l�d� �n�o�t�e� �t�h�e� �t�e�n�d�e�n�c�y� �f�o�r� 

�s�o�p�h�i�s�t�i�c�a�t�e�d� �p�r�o�x�i�e�s� �t�o� �b�e�c�o�m�e� �l�e�s�s� �e�x�p�e�n�s�i�v�e� �t�h�r�o�u�g�h� �t�i�m�e� 

�a�s� �t�h�e�y� �b�e�c�o�m�e� �w�i�d�e�l�y� �u�s�e�d�.� �I�t� �i�s� �s�u�f�f�i�c�i�e�n�t� �h�e�r�e� �t�o� �n�o�t�e� 

�t�h�e� �w�i�d�e�s�p�r�e�a�d� �u�s�e� �o�f� �p�r�o�x�i�e�s� �a�n�d� �t�o� �p�r�o�v�i�d�e� �a�n� �e�c�o�n�o�m�i�c� 

�r�a�t�i�o�n�a�l�i�z�a�t�i�o�n� �f�o�r� �t�h�e�i�r� �u�s�e�.� 

�T�h�e� �e�x�i�s�t�e�n�c�e� �o�f� �p�r�o�x�i�e�s� �o�r� �o�t�h�e�r� �h�i�g�h�l�y� �r�e�f�i�n�e�d� 

�G�a�t�a� �w�h�i�c�h� �c�a�n� �n�o�t� �b�e� �s�i�m�p�l�y� �c�o�l�l�e�c�t�e�d� �p�r�o�v�i�d�e�s� �a� �b�a�s�i�s� �f�o�r� 

�a� �m�a�r�k�e�t� �f�o�r� �r�e�f�i�n�e�d� �d�a�t�a� �a�n�d� �o�t�h�e�r� �i�n�f�o�r�m�a�t�i�o�n�a�l� �s�e�r�v�i�c�e�s�.� 

�O�f�t�e�n� �o�n�e� �c�a�n� �r�e�d�u�c�e� �o�n�e�'�s� �o�v�e�r�a�l�l� �c�o�s�t� �o�f� �a�c�q�u�i�r�i�n�g� �a�n� 

�i�n�f�o�r�m�a�t�i�o�n� �i�m�a�g�e� �b�y� �s�e�e�k�i�n�g� �m�o�r�e� �h�i�g�h�l�y� �r�e�f�i�n�e�d� �d�a�t�a� �t�h�a�n� 

�t�h�a�t� �w�h�i�c�h� �i�s� �a�v�a�i�l�a�b�l�e� �f�o�r� �t�h�e� �t�a�k�i�n�g�.� �O�n�e� �m�a�y�,� �f�o�r� �e�x�-� 

�a�m�p�l�e�,� �w�i�l�l�i�n�g�l�y� �g�i�v�e� �u�p� �r�e�s�o�u�r�c�e�s� �i�n� �o�r�d�e�r� �t�o� �l�i�s�t�e�n� �t�o� �a
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�g�o�o�d� �l�e�c�t�u�r�e�r� �i�n�s�t�e�a�d� �o�f� �s�i�m�p�l�y� �g�o�i�n�g� �t�o� �a� �l�i�b�r�a�r�y� �a�n�d� �d�o�i�n�g� 

�o�n�e�S� �O�w�n� �r�e�s�e�a�r�c�h� �o�n� �t�h�e� �l�e�c�t�u�r�e� �t�o�p�i�c�.� �O�r�,� �o�n�e� �m�i�g�h�t� �g�i�v�e� 

�u�p� �r�e�s�o�u�r�c�e�s� �t�o� �a�c�q�u�i�r�e� �a� �c�o�m�p�l�e�t�e� �e�c�o�n�o�m�i�c� �t�i�m�e� �s�e�r�i�e�s� �w�h�i�c�h� 

�w�a�s� �d�e�v�e�l�o�p�e�d� �f�r�o�m� �r�e�a�d�i�l�y� �a�v�a�i�l�a�b�l�e� �d�a�t�a� �s�o�u�r�c�e�s�.� �T�h�u�s� �t�h�e� 

�e�x�i�s�t�e�n�c�e� �o�f� �"�i�n�a�c�c�e�s�s�i�b�l�e�"� �h�i�g�h�l�y� �r�e�f�i�n�e�d� �d�a�t�a� �c�o�m�b�i�n�e�d� �w�i�t�h� 

�a� �h�e�t�e�r�o�g�e�n�e�o�u�s� �d�i�s�t�r�i�b�u�t�i�o�n� �o�f� �i�n�f�o�r�m�a�t�i�o�n� �i�m�a�g�e�s� �g�i�v�e�s� �r�i�s�e� 

�t�o� �p�o�t�e�n�t�i�a�l� �g�a�i�n�s� �t�o� �t�r�a�d�e� �a�n�d� �m�a�r�k�e�t�s� �t�o� �e�x�p�l�o�i�t� �t�h�e�s�e� 

�p�o�t�e�n�t�i�a�l� �g�a�i�n�s�.� 

�W�h�e�n�e�v�e�r� �i�t� �i�s� �p�o�s�s�i�b�l�e� �t�o� �"�c�o�m�m�u�n�i�c�a�t�e�"� �a�n� �i�n�f�o�r�-� 

�M�a�t�i�o�n� �i�m�a�g�e� �b�y� �p�r�o�v�i�d�i�n�g� �s�o�m�e� �h�i�g�h�l�y� �r�e�f�i�n�e�d� �d�a�t�a� �t�o� �a�n� 

�i�n�d�i�v�i�d�u�a�l� �s�o� �a�s� �t�o� �r�e�d�u�c�e� �t�h�e� �r�e�c�e�i�v�e�r�'�s� �c�o�s�t� �o�f� �o�b�t�a�i�n�i�n�g� 

�a�n� �i�n�f�o�r�m�a�t�i�o�n� �i�m�a�g�e�,� �t�r�a�d�e� �m�a�y� �b�e� �a�d�v�a�n�t�a�g�e�o�u�s�,� �d�e�p�e�n�d�i�n�g� 

�u�p�o�n� �t�h�e� �o�p�p�o�r�t�u�n�i�t�y� �c�o�s�t� �o�f� �s�u�p�p�l�y�i�n�g� �t�h�e� �d�a�t�a� �a�n�d� �t�h�e� 

�a�n�t�i�c�i�p�a�t�e�d� �v�a�l�u�e� �o�f� �t�h�e� �r�e�d�u�c�e�d� �i�n�f�o�r�m�a�t�i�o�n� �p�r�o�c�e�s�s�i�n�g�.� 

�T�r�a�d�e� �m�a�y� �b�e� �a� �s�i�m�p�l�e� �e�x�c�h�a�n�g�e� �o�f� �i�d�e�a�s� �o�r� �t�r�i�v�i�a�,� �a�s� �i�n�a� 

�c�o�n�v�e�r�s�a�t�i�o�n�,� �o�r� �a�n� �e�x�c�h�a�n�g�e� �o�f� �p�h�y�s�i�c�a�l� �r�e�s�o�u�r�c�e�s� �f�o�r� �r�e�-� 

�f�i�n�e�d� �d�a�t�a�,� �a�s� �f�o�r�m�a�l� �t�r�a�i�n�i�n�g� �t�e�n�d�s� �t�o� �b�e�,� �o�r� �s�o�m�e� �c�o�m�p�l�e�x� 

�a�r�r�a�n�g�e�m�e�n�t� �i�n�v�o�l�v�i�n�g� �b�o�t�h� �d�a�t�a� �a�n�d� �p�h�y�s�i�c�a�l� �r�e�s�o�u�r�c�e� �t�r�a�n�s�-� 

�f�e�r�s�.� �I�n�d�i�v�i�d�u�a�l�s�,� �o�f� �c�o�u�r�s�e�,� �a�r�e� �n�o�t� �s�e�e�k�i�n�g� �t�h�e� �d�a�t�a� 

�t�h�e�m�s�e�l�v�e�s�,� �b�u�t� �u�s�e�f�u�l� �i�n�f�o�r�m�a�t�i�o�n� �i�m�a�g�e�s� �w�h�i�c�h� �t�h�e�y� �h�o�p�e� 

�c�a�n� �b�e� �d�e�r�i�v�e�d� �f�r�o�m� �t�h�e� �d�a�t�a�.� �T�h�e� �o�b�s�e�r�v�e�d� �m�a�r�k�e�t�s� �f�o�r� �d�a�t�a� 

�a�n�d� �o�t�h�e�r� �i�n�f�o�r�m�a�t�i�o�n�a�l� �s�e�r�v�i�c�e�s� �a�c�t� �a�s� �s�u�r�r�o�g�a�t�e� �m�a�r�k�e�t�s� 

�f�o�r� �i�n�f�o�r�m�a�t�i�o�n� �i�m�a�g�e�s� �c�o�s�t�l�e�s�s� �t�o� �a�c�q�u�i�r�e� �o�r�,� �o�n�c�e� �a�c�q�u�i�r�e�d�,� 

�c�o�s�t�l�e�s�s� �t�o� �r�e�p�r�o�d�u�c�e�.
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�I�n�d�i�v�i�d�u�a�l�s� �u�s�e� �m�u�c�h� �o�f� �t�h�e� �r�e�f�i�n�e�d� �d�a�t�a� �t�h�a�t� �t�h�e�y� 

�a�c�q�u�i�r�e� �w�i�t�h�o�u�t� �b�e�i�n�g� �a�b�l�e� �t�o� �u�n�d�e�r�s�t�a�n�d� �t�h�e� �m�e�t�h�o�d� �u�s�e�d� �t�o� 

�c�r�e�a�t�e� �t�h�e�m�.� �W�h�e�n� �a�n� �i�n�d�i�v�i�d�u�a�l� �p�u�r�c�h�a�s�e�s� �r�e�f�i�n�e�d� �d�a�t�a� 

�f�r�o�m� �a� �c�o�n�s�u�l�t�a�n�t�,� �h�e� �w�i�l�l� �r�a�r�e�l�y� �u�n�d�e�r�s�t�a�n�d� �t�h�e� �d�i�a�g�n�o�s�t�i�c� 

�p�r�o�c�e�d�u�r�e� �u�s�e�d� �t�o� �a�c�q�u�i�r�e� �t�h�e� �i�n�f�o�r�m�a�t�i�o�n� �u�s�e�d� �b�y� �t�h�e� �c�o�n�-� 

�s�u�l�t�a�n�t� �a�s� �a� �s�o�u�r�c�e� �o�f� �d�a�t�a�.� �I�n�d�i�v�i�d�u�a�l�s� �f�o�l�l�o�w� �c�u�s�t�o�m�s� 

�w�i�t�h�o�u�t� �u�n�d�e�r�s�t�a�n�d�i�n�g� �t�h�e�i�r� �d�e�r�i�v�a�t�i�o�n� �o�r� �r�a�t�i�o�n�a�l�e�,� �a�s� �o�n�e� 

�w�i�l�l� �p�l�a�n� �o�n� �h�a�v�i�n�g� �t�h�r�e�e� �m�e�a�l�s� �a� �d�a�y� �w�i�t�h�o�u�t� �c�o�n�s�i�d�e�r�i�n�g� 

�t�h�e� �m�e�r�i�t�s� �o�f� �t�e�n� �o�r� �s�o�m�e� �o�t�h�e�r� �n�u�m�b�e�r� �o�f� �m�e�a�l�s�.� �S�t�u�d�e�n�t�s� 

�u�s�e� �t�h�e�o�r�e�m�s� �w�h�i�c�h� �t�h�e�y� �a�c�c�e�p�t� �o�n� �f�a�i�t�h�,� �a�n�d� �p�a�t�i�e�n�t�s� 

�r�e�l�y� �h�e�a�v�i�l�y� �u�p�o�n� �t�h�e�i�r� �d�o�c�t�o�r�'�s� �a�d�v�i�c�e� �w�i�t�h�o�u�t� �u�n�d�e�r�s�t�a�n�d�-� 

�i�n�g� �t�h�e� �r�e�a�s�o�n�i�n�g� �b�e�h�i�n�d� �t�h�e� �a�d�v�i�c�e�.� �I�n�d�i�v�i�d�u�a�l�s� �r�e�l�y� 

�h�e�a�v�i�l�y� �u�p�o�n� �i�n�f�o�r�m�a�t�i�o�n� �i�m�a�g�e�s� �f�o�r�m�e�d� �f�r�o�m� �d�a�t�a� �w�h�i�c�h� �t�h�e�y� 

�d�o� �n�o�t� �u�n�d�e�r�s�t�a�n�d�.� �T�h�a�t� �t�h�e�y� �d�o� �s�o� �i�s� �a� �s�o�u�r�c�e� �o�f� �p�e�r�s�o�n�a�l� 

�i�n�s�e�c�u�r�i�t�y� �a�n�d� �e�f�f�i�c�i�e�n�c�y�.� �T�h�e�y� �a�r�e� �u�n�c�e�r�t�a�i�n� �a�b�o�u�t� �t�h�a�t� 

�w�h�i�c�h� �t�h�e�y� �"�k�n�o�w�,�"� �y�e�t� �k�n�o�w� �m�o�r�e� �t�h�a�n� �t�h�e�y� �w�o�u�l�d� �o�t�h�e�r�w�i�s�e� 

�f�i�n�d� �u�s�e�f�u�l� �t�o� �a�s�s�i�m�u�l�a�t�e� �a�n�d� �s�y�n�t�h�e�s�i�z�e�.� �S�u�c�h� �b�e�h�a�v�i�o�r� 

�i�s� �f�u�l�l�y� �r�a�t�i�o�n�a�l� �a�n�d� �t�o� �b�e� �e�x�p�e�c�t�e�d� �w�h�e�n� �o�n�e� �r�e�c�o�g�n�i�z�e�s� 

�t�h�e� �c�o�s�t� �o�f� �i�n�f�o�r�m�a�t�i�o�n� �p�r�o�c�e�s�s�i�n�g�.� 

�I�n�f�o�r�m�a�t�i�o�n�a�l� �S�u�b�-�o�p�t�i�m�a�l�i�t�y�.� �A�s� �a� �r�e�s�u�l�t� �o�f� 

�c�o�s�t�l�y� �i�n�f�o�r�m�a�t�i�o�n� �t�h�e�r�e� �a�r�e� �t�w�o� �t�y�p�e�s� �o�f� �i�n�f�o�r�m�a�t�i�o�n�a�l� 

�s�u�b�-�o�p�t�i�m�a�l�i�t�y� �w�h�i�c�h� �c�a�n� �b�e� �e�x�p�e�c�t�e�d�.� �T�h�e� �r�e�s�u�l�t�a�n�t� �p�l�a�n�-� 

�n�i�n�g� �s�t�a�t�e� �c�a�n� �b�e� �P�a�r�e�t�o� �s�u�b�-�o�p�t�i�m�a�l� �i�n� �t�h�e� �u�s�u�a�l� �s�e�n�s�e�,� 

�a�n�d� �i�t� �c�a�n� �b�e� �i�n�f�o�r�m�a�t�i�o�n�a�l�l�y� �s�u�b�-�o�p�t�i�m�a�l� �i�n� �a� �s�e�n�s�e� �w�h�i�c�h� 

�w�i�l�l� �b�e� �d�e�v�e�l�o�p�e�d� �i�n� �t�h�i�s� �s�e�c�t�i�o�n� �o�f� �C�h�a�p�t�e�r� �F�o�u�r�.� �O�n�l�y
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�t�h�e� �s�e�c�o�n�d� �o�f� �t�h�e�s�e� �f�o�r�m�s� �o�f� �s�u�b�-�o�p�t�i�m�a�l�i�t�y� �s�e�e�m�s� �t�o� �h�a�v�e� 

�p�o�l�i�c�y� �r�e�l�e�v�a�n�c�e�.� 

�I�t� �h�a�s� �b�e�e�n� �a�r�g�u�e�d� �a�b�o�v�e� �t�h�a�t� �c�o�s�t�l�y� �i�n�f�o�r�m�a�t�i�o�n� 

�p�r�o�c�e�s�s�i�n�g� �i�m�p�l�i�e�s� �t�h�a�t� �i�n�d�i�v�i�d�u�a�l�s� �w�i�l�l�,� �i�n� �g�e�n�e�r�a�l�,� �b�e� 

�l�e�s�s� �t�h�a�n� �p�e�r�f�e�c�t�l�y� �i�n�f�o�r�m�e�d� �a�n�d� �t�h�a�t� �t�h�e�i�r� �c�h�o�i�c�e�s� �w�i�l�l� 

�b�e�,� �i�n� �a� �s�e�n�s�e�,� �i�n�a�c�c�u�r�a�t�e�.� �I�n�d�i�v�i�d�u�a�l�s� �w�i�l�l� �r�e�l�y� �u�p�o�n� 

�r�e�f�i�n�e�d� �d�a�t�a� �w�h�i�c�h� �e�v�e�n�t�s� �a�n�d� �a�c�t�i�o�n�s� �m�a�k�e� �e�a�s�i�l�y� �a�c�c�e�s�s�-� 

�i�b�l�e�.� �I�n�d�i�v�i�d�u�a�l�s� �w�i�l�l� �p�o�s�s�e�s�s� �i�n�f�o�r�m�a�t�i�o�n� �i�m�a�g�e�s� �o�n�l�y� �t�o� 

�t�h�e� �e�x�t�e�n�t� �t�h�a�t� �t�h�e�y� �i�m�a�g�i�n�e� �i�t� �w�o�r�t�h�w�h�i�l�e� �t�o� �d�e�v�e�l�o�p� �t�h�e�m�.� 

�T�h�e�y� �w�i�l�l� �o�f�t�e�n� �f�i�n�d� �i�t� �a�d�v�a�n�t�a�g�e�o�u�s� �t�o� �c�o�l�l�e�c�t� �a� �r�e�l�a�-� 

�t�i�v�e�l�y� �n�a�r�r�o�w� �c�o�l�l�e�c�t�i�o�n� �o�f� �i�n�f�o�r�m�a�t�i�o�n� �i�m�a�g�e�s� �y�i�e�l�d�i�n�g� �t�h�a�t� 

�u�n�f�o�r�t�u�n�a�t�e� �n�a�r�r�o�w�n�e�s�s� �t�h�a�t� �A�d�a�m� �S�m�i�t�h� �a�s�s�o�c�i�a�t�e�d� �w�i�t�h� 

�s�p�e�c�i�a�l�i�z�a�t�i�o�n�.�1�4� �W�h�i�l�e� �s�u�c�h� �i�n�d�i�v�i�d�u�a�l� �b�e�h�a�v�i�o�r� �m�a�y� �b�e� 

�i�n� �a� �s�e�n�s�e� �"�S�u�b�-�o�p�t�i�m�a�l�,�"� �t�h�i�s� �i�s� �n�o�t� �t�h�e� �c�a�s�e� �i�n� �t�h�e� �u�s�u�a�l� 

�m�e�a�n�i�n�g� �o�f� �t�h�e� �w�o�r�d� �o�p�t�i�m�a�l�.� �I�n�d�i�v�i�d�u�a�l�s� �m�a�k�e� �t�h�e� �b�e�s�t� 

�d�e�c�i�s�i�o�n�s� �t�h�a�t� �t�h�e�i�r� �c�i�r�c�u�m�s�t�a�n�c�e�s� �p�e�r�m�i�t�,� �i�t� �i�s� �s�i�m�p�l�y� 

�t�h�a�t� �t�h�e�i�r� �c�i�r�c�u�m�s�t�a�n�c�e�s� �i�n�c�l�u�d�e� �t�h�e� �f�a�c�t� �t�h�a�t� �i�n�f�o�r�m�a�t�i�o�n� 

�i�s� �c�o�s�t�l�y� �t�o� �a�c�q�u�i�r�e� �a�n�d� �c�r�e�a�t�e�.� �T�h�u�s�,� �g�i�v�e�n� �t�h�e�i�r� �c�i�r�c�u�m�-� 

�s�t�a�n�c�e�s�,� �i�n�d�i�v�i�d�u�a�l� �d�e�c�i�s�i�o�n�s� �a�r�e� �o�p�t�i�m�a�l� �i�n� �t�h�e� �s�e�n�s�e� �t�h�a�t� 

�t�h�e�y� �r�e�p�r�e�s�e�n�t� �t�h�e� �s�o�l�u�t�i�o�n� �t�o� �a�n� �o�p�t�i�m�i�z�a�t�i�o�n� �p�r�o�b�l�e�m�.� 

�E�c�o�n�o�m�i�s�t�s� �u�s�u�a�l�l�y� �c�o�n�s�i�d�e�r� �a�n� �a�l�l�o�c�a�t�i�o�n� �o�f� �r�e�-� 

�s�o�u�r�c�e�s� �i�n�e�f�f�i�c�i�e�n�t� �i�f� �o�n�e� �c�o�u�l�d� �c�o�s�t�l�e�s�s�l�y� �r�e�a�l�l�o�c�a�t�e� 

� � 

�1�4�)� �g�a�m� �S�m�i�t�h�,� �T�h�e� �W�e�a�l�t�h� �o�f� �N�a�t�i�o�n�s� �(�N�e�w� �Y�o�r�k�:� 
�R�a�n�d�o�m� �H�o�u�s�e�,� �I�n�c�.�,� �T�h�e� �M�o�d�e�r�n� �L�i�b�r�a�r�y�,� �1�9�3�7�)� �:�7�3�4�-�7�3�5�.� 
� 



�9�3� 

�r�e�s�o�u�r�c�e�s� �s�o� �a�s� �t�o� �e�n�s�u�r�e� �t�h�a�t� �a�t� �l�e�a�s�t� �o�n�e� �p�e�r�s�o�n� �i�s� �m�a�d�e� 

�b�e�t�t�e�r� �o�f�f� �w�h�i�l�e� �m�a�k�i�n�g� �n�o� �o�n�e� �w�o�r�s�e� �o�f�f�.� �I�n� �a� �p�e�r�h�a�p�s� 

�t�r�i�v�i�a�l� �s�e�n�s�e�,� �r�e�s�o�u�r�c�e�s� �w�i�l�l� �b�e� �i�n�e�f�f�i�c�i�e�n�t�l�y� �a�l�l�o�c�a�t�e�d� 

�w�h�e�n�e�v�e�r� �i�n�f�o�r�m�a�t�i�o�n� �a�c�q�u�i�s�i�t�i�o�n� �i�s� �c�o�s�t�l�y�.� �I�t� �w�i�l�l� �g�e�n�e�r�-� 

�a�l�l�y� �b�e� �p�o�s�s�i�b�l�e� �t�o� �p�r�o�v�i�d�e� �o�n�e� �p�e�r�s�o�n� �w�i�t�h� �i�n�f�o�r�m�a�t�i�o�n� �w�h�i�c�h� 

�e�x�i�s�t�s� �w�i�t�h�i�n� �t�h�e� �e�c�o�n�o�m�y� �i�n� �a� �w�a�y� �w�h�i�c�h� �m�a�k�e�s� �h�i�m� �b�e�t�t�e�r� 

�o�f�f� �a�n�d� �o�t�h�e�r�s� �n�o� �w�o�r�s�e� �o�f�f�.� �O�n�e� �c�o�u�l�d�,� �f�o�r� �e�x�a�m�p�l�e�,� �p�r�o�-� 

�v�i�d�e� �s�o�m�e� �i�n�f�o�r�m�a�t�i�o�n� �w�h�i�c�h� �i�m�p�r�o�v�e�s� �s�o�m�e�o�n�e�'�s� �h�o�u�s�e�h�o�l�d� 

�p�r�o�d�u�c�t�i�o�n�.� �O�f� �c�o�u�r�s�e�,� �c�o�s�t�l�e�s�s� �t�r�a�n�s�f�e�r� �o�f� �i�n�f�o�r�m�a�t�i�o�n� 

�o�r� �a�n�y� �o�t�h�e�r� �r�e�s�o�u�r�c�e� �i�s� �i�t�s�e�l�f� �i�m�p�o�s�s�i�b�l�e� �a�n�d� �t�h�u�s� �t�h�i�s� 

�f�o�r�m� �o�f� �i�n�e�f�f�i�c�i�e�n�c�y� �i�s� �w�i�t�h�o�u�t� �p�o�l�i�c�y� �i�m�p�l�i�c�a�t�i�o�n�s�.� 

�O�n�e� �d�o�e�s� �n�o�t� �g�a�i�n� �a� �p�o�l�i�c�y� �r�e�l�e�v�a�n�t� �c�r�i�t�e�r�i�o�n� �s�i�m�p�l�y� 

�b�y� �i�n�c�l�u�d�i�n�g� �c�o�n�s�i�d�e�r�a�t�i�o�n� �o�f� �t�h�e� �c�o�s�t�s� �o�f� �t�r�a�n�s�f�e�r�r�i�n�g� �r�e�-� 

�s�o�u�r�c�e�s� �w�i�t�h�i�n� �t�h�e� �e�c�o�n�o�m�y�.� �I�n� �p�e�r�f�e�c�t�l�y� �i�n�f�o�r�m�e�d� �c�i�r�c�u�m�-� 

�s�t�a�n�c�e�s� �e�v�e�r�y� �m�u�t�u�a�l�l�y� �a�d�v�a�n�t�a�g�e�o�u�s� �a�c�t�i�o�n� �w�i�l�l� �b�e� �e�x�p�l�o�i�t�e�d�,� 

�t�h�u�s� �t�h�e� �r�e�s�u�l�t�i�n�g� �a�l�l�o�c�a�t�i�o�n� �o�f� �r�e�s�o�u�r�c�e�s� �w�i�l�l� �b�e� �n�e�c�e�s�-� 

�1�5� �I�n� �s�i�t�u�a�t�i�o�n�s� �i�n� �w�h�i�c�h� �i�n�f�o�r�m�a�t�i�o�n� �s�a�r�i�l�y� �G�a�r�e�t�o� �e�f�f�i�c�i�e�n�t�.� 

�i�s� �c�o�s�t�l�y�,� �i�n�d�i�v�i�d�u�a�l�s� �w�i�l�l� �e�x�p�l�o�i�t�'�a�l�l� �t�h�e� �w�o�r�t�h�w�h�i�l�e� �o�p�-� 

�p�o�r�t�u�n�i�t�i�e�s� �t�h�a�t� �t�h�e�y� �a�r�e� �a�w�a�r�e� �o�f�.� �I�n�d�i�v�i�d�u�a�l�s� �w�i�l�l� �a�l�t�e�r� 

�i�n�s�t�i�t�u�t�i�o�n�s� �w�h�i�c�h� �t�h�e�y� �a�g�r�e�e� �t�o� �b�e� �l�e�s�s� �e�f�f�e�c�t�i�v�e� �t�h�a�n� 

�s�o�m�e� �o�t�h�e�r� �k�n�o�w�n� �p�o�s�s�i�b�i�l�i�t�y�.� �P�u�b�l�i�c� �g�o�o�d�s� �w�i�l�l� �b�e� �s�u�p�p�l�i�e�d� 

� � 

�l�5�R�e�s�u�l�t�s� �t�o� �t�h�e� �c�o�n�t�r�a�r�y� �e�x�i�s�t� �b�e�c�a�u�s�e� �o�f� �a� �v�e�r�y� 
�l�i�m�i�t�e�d� �s�p�e�c�i�f�i�c�a�t�i�o�n�o�f� �a�n� �i�n�d�i�v�i�d�u�a�l�'�s� �o�p�p�o�r�t�u�n�i�t�y� �s�e�t�.� 
�C�l�e�a�r�l�y� �a�n� �i�n�d�i�v�i�d�u�a�l�'�s� �o�p�p�o�r�t�u�n�i�t�y� �s�e�t� �i�n�c�l�u�d�e�s� �m�o�r�e� �t�h�a�n� 
�t�h�e� �c�o�n�v�e�n�t�i�o�n�a�l� �a�c�t�i�v�i�t�i�e�s� �o�f� �c�o�n�s�u�m�p�t�i�o�n�,� �p�r�o�d�u�c�t�i�o�n�,� �a�n�d� 
�e�x�c�h�a�n�g�e�.� �I�f� �i�n�d�i�v�i�d�u�a�l�s� �a�r�e� �a�w�a�r�e� �o�f� �a�l�l� �p�o�t�e�n�t�i�a�l�l�y� �a�d�v�a�n�-� 
�t�a�g�e�o�u�s� �a�c�t�i�o�n�s�,� �n�o� �t�r�u�l�y� �b�e�n�e�f�i�c�i�a�l� �a�c�t�i�o�n�s� �w�i�l�l� �g�o� �u�n�e�x�-� 
�p�l�o�i�t�e�d�.



�9�4� 

�b�y� �o�r�g�a�n�i�z�a�t�i�o�n�s� �w�h�i�c�h� �a�r�e� �"�c�o�s�t� �e�f�f�e�c�t�i�v�e�"� �t�o� �o�r�g�a�n�i�z�e�,� 

�a�n�d� �s�o� �o�n�.� �I�n� �c�i�r�c�u�m�s�t�a�n�c�e�s� �o�f� �p�e�r�f�e�c�t� �i�n�f�o�r�m�a�t�i�o�n� �t�h�e� 

�a�l�l�o�c�a�t�i�v�e� �r�e�s�u�l�t� �w�i�l�l� �b�e� �o�n�e� �n�o�t� �d�o�m�i�n�a�t�e�d� �b�y� �a�n�y� �o�t�h�e�r�.� 

�I�n� �c�o�n�t�r�a�s�t�,� �t�h�e� �a�l�l�o�c�a�t�i�v�e� �r�e�s�u�l�t� �w�h�e�n� �i�n�f�o�r�m�a�t�i�o�n� �i�s� 

�c�o�s�e�l�y� �w�i�l�l� �b�e� �o�n�e� �w�h�i�c�h� �i�s� �d�o�m�i�n�a�t�e�d� �b�y� �n�o� �o�t�h�e�r� �k�n�o�w�n� 

�a�l�t�e�r�n�a�t�i�v�e�.� �E�a�c�h� �w�i�l�l� �b�e� �e�c�o�n�o�m�i�c�a�l�l�y� �e�f�f�i�c�i�e�n�t� �g�i�v�e�n� 

�t�h�e� �c�o�s�t�s� �o�f� �r�e�s�o�u�r�c�e� �r�e�-�a�l�l�o�c�a�t�i�o�n�.� 

�T�h�e�r�e� �r�e�m�a�i�n�s� �o�n�e� �o�t�h�e�r� �c�r�i�t�e�r�i�o�n� �w�h�i�c�h� �d�o�e�s� �h�a�v�e� 

�p�o�t�e�n�t�i�a�l� �p�o�l�i�c�y� �r�e�l�e�v�a�n�c�e�.� �I�t� �s�e�e�m�s� �e�n�t�i�r�e�l�y� �p�l�a�u�s�i�b�l�e� 

�t�o� �c�o�n�s�i�d�e�r� �a�s� �s�u�b�-�o�p�t�i�m�a�l� �p�l�a�n�s� �w�h�i�c�h� �a�r�e� �n�o�t� �a�s� �e�f�f�e�c�t�i�v�e� 

�a�s� �t�h�e�y� �c�o�u�l�d� �b�e�.� �I�n� �c�i�r�c�u�m�s�t�a�n�c�e�s� �o�f� �c�o�s�t�l�y� �i�n�f�o�r�m�a�t�i�o�n�,� 

�i�t� �w�i�l�l� �o�f�t�e�n� �b�e� �t�h�e� �c�a�s�e� �t�h�a�t� �t�h�e� �p�l�a�n� �o�f� �a�c�t�i�o�n� �c�h�o�s�e�n� 

�b�y� �a�n� �i�n�d�i�v�i�d�u�a�l� �(�o�r� �a�g�r�e�e�d� �t�o� �b�y� �a� �g�r�o�u�p� �o�f� �i�n�d�i�v�i�d�u�a�l�s�)� 

�w�i�l�l� �b�e� �l�e�s�s� �t�h�a�n� �t�h�e� �b�e�s�t� �m�e�t�h�o�d� �o�f� �f�u�r�t�h�e�r�i�n�g� �t�h�e�i�r� �g�o�a�l�s� 

�e�v�e�n� �t�h�o�u�g�h� �s�u�c�h� �a� �p�l�a�n� �w�i�l�l� �b�e� �t�h�e� �b�e�s�t� �t�h�a�t� �h�e� �(�t�h�e�y�)� 

�i�s� �(�a�r�e�)� �a�w�a�r�e� �o�f�.� �P�l�a�n�s� �w�h�i�c�h� �a�r�e� �l�e�s�s� �t�h�a�n� �t�h�e� �m�o�s�t� �e�f�f�e�c�-� 

�t�i�v�e� �w�a�y� �o�f� �f�u�r�t�h�e�r�i�n�g� �a�n� �i�n�d�i�v�i�d�u�a�l�'�s� �g�o�a�l�s� �s�h�a�l�l� �b�e� �r�e�-� 

�f�e�r�r�e�d� �t�o� �h�e�r�e� �a�s� �i�n�f�o�r�m�a�t�i�o�n�a�l�l�y� �s�u�b�-�o�p�t�i�m�a�l� �p�l�a�n�s�.� �T�h�e� 
� � 

�o�b�v�i�o�u�s� �c�o�r�r�e�c�t�i�v�e� �p�o�l�i�c�y� �i�s� �t�o� �i�n�d�u�c�e� �i�n�d�i�v�i�d�u�a�l�s� �t�o� 

�i�m�p�r�o�v�e� �t�h�e�i�r� �p�l�a�n�s�.� 

�T�h�e� �p�r�o�b�l�e�m� �f�a�c�e�d� �b�y� �p�o�l�i�c�y� �m�a�k�e�r�s� �i�s� �a�l�s�o� �o�b�v�i�o�u�s�,� 

�t�h�e�y� �t�o�o� �p�o�s�s�e�s�s� �i�m�p�e�r�f�e�c�t� �i�n�f�o�r�m�a�t�i�o�n�.� �I�n� �p�a�r�t�i�c�u�l�a�r�,� �t�h�e�y� 

�l�a�c�k� �i�n�f�o�r�m�a�t�i�o�n� �a�b�o�u�t� �t�h�e� �p�l�a�n�s� �o�f� �o�t�h�e�r�s� �a�n�d� �a�b�o�u�t� �t�h�e� �b�e�s�t� 

�w�a�y� �t�o� �i�n�d�u�c�e� �p�l�a�n� �i�m�p�r�o�v�e�m�e�n�t�.� �I�n�d�i�v�i�d�u�a�l�s� �w�h�o� �s�e�e�k� �"�i�n�-� 

�f�o�r�m�a�t�i�o�n� �s�u�b�-�o�p�t�i�m�a�l�i�t�i�e�s�,�"� �f�o�r� �w�h�a�t�e�v�e�r� �p�u�r�p�o�s�e�,� �c�a�n� �n�o�t� �b�e



�9�5� 

�S�u�r�e� �t�h�a�t� �t�h�e�y� �h�a�v�e� �d�i�s�c�o�v�e�r�e�d� �o�n�e� �i�f� �t�h�e�y� �t�o�o� �l�a�c�k� �p�e�r�f�e�c�t� 

�i�n�f�o�r�m�a�t�i�o�n�.� �T�o� �d�e�t�e�r�m�i�n�e� �w�h�e�t�h�e�r� �o�r� �n�o�t� �a� �t�r�u�e� �i�n�f�o�r�m�a�-� 

�t�i�o�n�a�l� �s�u�b�-�o�p�t�i�m�a�l�i�t�y� �e�x�i�s�t�s� �i�n� �t�h�e� �w�o�r�l�d� �a�s� �w�e�l�l� �a�s� �i�n� �t�h�e� 

�i�m�a�g�i�n�a�t�i�o�n� �o�f� �t�h�e� �"�d�i�s�c�o�v�e�r�e�r�"� �s�o�m�e� �k�i�n�d� �o�f� �c�o�r�r�o�b�o�r�a�t�i�v�e� 

�e�x�p�e�r�i�m�e�n�t� �m�u�s�t� �b�e� �p�e�r�f�o�r�m�e�d�.� �P�e�r�h�a�p�s� �t�h�e� �s�t�r�o�n�g�e�s�t� �t�e�s�t� 

�o�f� �i�n�f�o�r�m�a�t�i�o�n�a�l� �s�u�b�-�o�p�t�i�m�a�l�i�t�y� �i�s� �t�h�a�t� �o�f� �p�r�o�v�i�d�i�n�g� �l�o�w�-�c�o�s�t� 

�h�i�g�h�l�y�-�r�e�f�i�n�e�d� �d�a�t�a� �t�o� �t�h�o�s�e� �w�i�t�h� �s�u�b�-�o�p�t�i�m�a�l� �p�l�a�n�s� �a�b�o�u�t� �t�h�e� 

�n�a�t�u�r�e� �o�f� �t�h�e� �h�y�p�o�t�h�e�t�i�c�a�l� �s�u�b�-�o�p�t�i�m�a�l�i�t�y�.� �I�f� �t�h�e� �a�d�v�i�c�e� 

�i�s� �t�a�k�e�n�,� �o�n�e� �h�a�s� �s�i�m�u�l�t�a�n�e�o�u�s�l�y� �a�f�f�i�r�m�e�d� �t�h�e� �e�x�i�s�t�e�n�c�e� �o�f� 

�a�n� �i�n�f�o�r�m�a�t�i�o�n�a�l� �s�u�b�-�o�p�t�i�m�a�l�i�t�y� �a�n�d� �e�l�i�m�i�n�a�t�e�d� �i�t�!� �I�f�,� �o�n� 

�t�h�e� �o�t�h�e�r� �h�a�n�d�,� �i�n�d�i�v�i�d�u�a�l�s� �d�o� �n�o�t� �"�c�o�r�r�e�c�t�"� �t�h�e�i�r� �p�l�a�n�s� �i�n� 

�l�i�g�h�t� �o�f� �t�h�e� �d�a�t�a� �p�r�o�v�i�d�e�d�,� �o�n�e� �c�a�n� �n�o�t� �s�i�m�p�l�y� �r�e�j�e�c�t� �h�i�s� 

�h�y�p�o�t�h�e�s�i�s�.� �T�h�e� �"�t�h�e�o�r�i�s�t�"� �m�a�y� �b�e� �i�n�c�o�r�r�e�c�t� �o�r� �h�e� �m�a�y� �h�a�v�e� 

�s�u�p�p�l�i�e�d� �d�a�t�a� �i�n�s�u�f�f�i�c�i�e�n�t�l�y� �r�e�f�i�n�e�d� �t�o� �c�o�n�v�i�n�c�e� �t�h�e� �a�f�f�e�c�t�e�d� 

�i�n�d�i�v�i�d�u�a�l�s� �o�f� �t�h�e� �i�n�e�f�f�e�c�t�i�v�e�n�e�s�s� �o�f� �t�h�e�i�r� �p�l�a�n�s�.� 

�T�h�e� �r�o�l�e� �o�f� �t�h�e� �w�e�l�f�a�r�e� �t�h�e�o�r�i�s�t� �b�e�c�o�m�e�s� �c�l�e�a�r� �i�n� 

�t�h�i�s� �c�o�n�t�e�x�t�.� �T�h�e� �t�a�s�k� �o�f� �t�h�e� �w�e�l�f�a�r�e� �t�h�e�o�r�i�s�t� �e�x�i�s�t�s� �o�n�l�y� 

�b�e�c�a�u�s�e� �i�n�f�o�r�m�a�t�i�o�n� �i�s� �i�m�p�e�r�f�e�c�t� �a�n�d� �b�e�c�a�u�s�e� �i�n�d�i�v�i�d�u�a�l� �p�l�a�n�s� 

�c�a�n� �b�e� �i�m�p�r�o�v�e�d�.� �T�h�e� �r�o�l�e� �o�f� �t�h�e� �w�e�l�f�a�r�e� �t�h�e�o�r�i�s�t� �i�s� �t�o� 

�d�i�s�c�o�v�e�r� �i�n�f�o�r�m�a�t�i�o�n�a�l� �s�u�b�-�o�p�t�i�m�a�l�i�t�i�e�s� �a�n�d� �t�o� �p�r�o�v�i�d�e� �d�a�t�a� 

�a�b�o�u�t� �t�h�e� �u�n�r�e�a�l�i�z�e�d� �g�a�i�n�s� �t�o� �t�h�e� �r�e�l�e�v�a�n�t� �d�e�c�i�s�i�o�n�-�m�a�k�e�r�s�.� 

�T�h�e� �r�o�l�e� �o�f� �t�h�e� �w�e�l�f�a�r�e� �e�c�o�n�o�m�i�s�t� �i�s� �t�h�u�s� �r�h�e�t�o�r�i�c�a�l�;� �1�6� �i�t� 

� � 

�1�6�5�,� �B�u�c�h�a�n�a�n�,� �"�P�o�s�i�t�i�v�e� �E�c�o�n�o�m�i�c�s�,� �W�e�l�f�a�r�e� �E�c�o�n�o�m�i�c�s�,� 
�a�n�d� �P�o�l�i�t�i�c�a�l� �E�c�o�n�o�m�y�,�"� �J�o�u�r�n�a�l� �o�f� �L�a�w� �a�n�d� �E�c�o�n�o�m�i�c�s� �2� 
�(�1�9�5�9�)� �:�1�2�4�-�1�3�8�.


