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(ABSTRACT) 

One tool of the economic planner is Benefit Cost Analysis (BCA). This 

model's accuracy in describing human behavior has been criticized, 

particularly for uncertain and intertemporal choices. To the extent 

this holds, the model will be inaccurate in assessing benefits of 

shoreline protection measures and will provide reduced insight into 

policy choices. 

From a review of economic, psychology and geography literature, three 

points of criticism are: 

- when faced with losses, individuals tend not to be averse to 

risk, 

- when faced with low probability hazards, individuals tend to 

ignore the hazard altogether (truncate low probability), 

- when faced with choices over time, individuals have different 

rates at which they trade off benefits now versus later. 

Typically, applications of BCA do not account for these observations.



The main objective of the study was to determine whether these 

criticisms are supported, and to draw conclusions regarding government 

policy for the flooding and erosion hazards on the Lakes. 

A Benefit Cost model was formulated to describe the individual shoreline 

property owner's behavior with respect to undertaking structural 

measures to mitigate flooding and/or erosion. To test the model, 

property owners on Lakes Erie, Ontario and Michigan were surveyed by 

mail. Experimental questions, focussing on the intertemporal and 

uncertain nature of the hazard protection choice were developed. 

The econometric analysis suggested that: 

individuals varied in their time preference rate, 

the probability of low chance events was truncated by many 

respondents, 

on average respondents were not risk averse, and 

the above phenomena helped explain the choice to take 

protective action. 

Using a market rate for discounting in the BCA can provide inaccurate 

benefit estimates. Observed time preference rates may provide a better 

measure. 

Subsidized hazard insurance has been suggested to encourage self 

protection. Disregard for low probabilities, coupled with a lack of 

risk aversion, suggest such a program would not be successful.



Subsidized loans for shore protection may be unsuccessful. Many people 

displayed a time preference rate above the market loan rate, yet they 

did not borrow. 

Information programs may be useful in promoting a better understanding 

of the hazards which may be faced by residents.
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Chapter 1 

Problem Statement 

Natural disasters are not a thing of the past. It has been estimated 

that natural hazards have resulted, world wide, in the loss of three 

million lives and in property damage of 100 billion dollars in the last 

two decades (USDNDR, 1990) In 1976, an earthquake centered at Tangshan, 

China resulted in the loss of 242,000 lives (Cornell, 1982). In 1985, a 

wind driven storm surge led to extensive flooding and erosion along the 

shores of the North American Great Lakes. In 1989, the Loma Prieta 

Earthquake shook California and Hurricane Hugo devastated sections of 

Charleston, South Carolina. 

Mitigation of the effects of natural disasters is of national and 

international concern, this concern increasing in recent decades. Most 

recently United Nations and its member countries have designated the



1990's as the Decade for Natural Disaster Reduction (UNDRO, 1990). 

Several factors have lead to this increased interest: 1) the 

introduction of television on a large scale increased awareness and 

sympathy for victims of natural disasters, 2) the hypothesized 

similarity between the devastation of natural hazards and nuclear attack 

spurred an interest in the ability to respond to disasters, 3) 

intolerance of the vagaries of nature increased as faith grew in the 

ability of technology to provide protection from those vagaries, and 4) 

increasing public expenditure to reduce the damage caused by natural 

hazards brought pressure on the process and criteria of public decision 

making (Russell, 1970; Burton, Kates and White, 1968; White, 1973). 

In this social climate public decision makers face several issues in 

designing policy. A case in point is the U.S. Army Corps of Engineers 

(USACE), responsible in part, for public spending to mitigate flooding 

and erosion hazards. The combination of high water levels and severe 

storms, which led to considerable property damage on the shores of the 

Great Lakes in the mid 1980's, has led to a public outcry for the USACE, 

among others, to take some action to mitigate these adverse 

consequences. Some of the policy design issues revolve about the types 

of measures proposed as solutions to the adverse consequences. In the 

broadest terms, five different types of measures have been identified 

(Shabman et al, 1989): i) direct government expenditure on structural 

mechanisms to modify lake levels and flows, ii) direct government 

expenditure to modify the effects of the water levels and coastal 

2



processes (e.g. shore protection, harbor dredging) but excluding actions 

to modify the levels and processes themselves , iii) direct government 

restriction of land and water use in the drainage basin (e.g. zoning 

controls on construction in hazard areas), iv) government programs to 

indirectly influence land and water use (e.g. insurance programs, 

disaster aid, subsidization of activities to protect the shoreline), and 

v) government planning for responses to emergency situations (e.g. 

advance storm warning). 

Although all measures may be subject to some form of benefit cost 

analysis, the high cost of water level regulation measures in particular 

encourages an examination of methods of benefit assessment. 

Furthermore, changes in federal policy in the 1980's have altered the 

cost share rules for flood control projects. The Water Resources 

Development Act of 1986 will increase the costs to local beneficiaries 

such that they will be required to pay as much as 50 percent of project 

costs; the result is that there is increased pressure to examine methods 

for the assessment of benefits (Shabman, 1988). 

1.1 Defining Natural Hazards 

There is a certain vagueness to definitions of natural hazards. Some of 

the hazards which first come to mind are floods, tornadoes and 

earthquakes, although a broad definition could include such hazards as 

solar flares, malaria, typhus, poison ivy, locust infestations and 

3



venomous animal bites (Rowe, 1977 and Burton and Kates, 1964). Relying 

on the criterion of natural cause for defining natural hazards does not 

remove all ambiguity from any definitions. For example, a flood 

resulting from the destruction of a dam by an earthquake contains 

elements of both natural and man-made disasters. This distinction also 

relies on the implicit and arguable assumption that the outcome of human 

action is not natural, that man is in some way distinct from nature. 

Given the amorphous and ambiguous character of definitions of natural 

hazards, it may be useful in general to avoid overemphasis of their 

distinction as natural. However, this is not to say that the degree to 

which a hazard is perceived as natural is irrelevant to human reaction 

to that hazard. Indeed, people appear more willing to accept threats to 

life and livelihood that arise from sources perceived as natural as 

opposed to man-made (Kunreuther, 1985; Rowe, 1977). 

Disasters of natural cause have been referred to as “acts of god" 

(Davids, 1983). Under closer inspection the notions of natural cause 

and "acts of god" are somewhat amorphous, reflecting changing social and 

cultural factors (Douglas and Wildavsky, 1982). In reference to "acts 

of god" Burton and Kates (1964) state: 

To judge by the volume of litigation, this concept is under 
constant challenge and is constantly undergoing redefinition. The 
"acts of God" today are often tomorrow's acts of criminal 
negligence. Such changes usually stem from a greater ability to 
control the environment. 

Furthermore, natural hazards are typically appraised in an 
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anthropocentric context, that is: 

A particular level or severity of natural event becomes a hazard 
only in relation to existing human adjustments. There are, then, 
no strictly physical definitions of what levels of severity of 
natural events constitute hazards (Russell, 1970). 

Thus, what constitutes a natural hazard is defined by human activity, 

individual and collective. As such, our understanding of natural 

hazards reflects human knowledge and decisions about what is acceptable 

and what is not, about benefits to be gained in exchange for exposure to 

particular hazards. 

1.2 Modeling Shore Protection Behavior 

The model of human behavior forming the basis of neo-classical economics 

states that an individual ranks all possible choices using one dimension 

of measurement, utility, and chooses the option which yields maximum 

utility given the constraints of prices and income. In its most 

elemental form this model assumes a timeless and certain world. 

However, hazard reduction choices are characterized by the uncertainty 

associated with the frequency and magnitude of natural hazards and by 

the distribution of these events over time. To account for behavior 

involving uncertain, intertemporally distributed events, the economic 

elemental model has been modified yielding expected utility theory (EUT) 

and discounted utility theory (DUT). Each model weights choices by two 

dimensions, utility and the probability of event occurrence in EUT, and



utility and a time preference rate in DUT (Luce and Raiffa, 1957; 

Koopmans, Diamond and Williamson, 1964). These models embody the 

classical economic notion of rationality in decision making. 

In practice, due to the abstractness of the concept, utility is 

difficult to measure. As such, the discounted expected net benefits 

model can be used as a means to evaluate an individual's investment in 

shore protection. The decision to adopt hazard protection can be seen 

as a non marginal choice. That is, the individual chooses between two 

states, "with protection" and "without protection". Thus, the 

discounted expected net benefits (DENB) model for the protection choice 

decision can be formulated: 

  DENB = > “Swe ~ 6 Cwe _ yo Keg [1.1] 
t=0 (1+r)* t=o (1+r)* (1+r)7 

where 

DENB = discounted expected net benefits of hazard reduction, 

c = the cost of flooding/erosion damage in time period t, t = (0, l, 

2,..., T), with (w) and without (wo) mitigative action, 

T = the time period in which the property is sold, 

K = the cost of mitigation over time, 

Vv = the salvage value of protection works at the time of sale of the 

property,



r = the time preference rate (discount rate), 

a = the probability density function associated with the damage cost 

when no protective action is taken, and 

6 = the probability density function associated with the damage cost 

when protective action is taken. 

It is important to note that a and 6 represent probability distributions 

of damage frequency. That is, there is a range of possible damage 

levels, and probabilities of damage can be associated with each damage 

level. These distributions may be based upon erosion processes, water 

levels and storm intensity. By taking protective action, a property 

owner shifts the probability of damage for a given level of water levels 

or storm intensity. 

The public planner is faced with the problem of evaluating the various 

measures which offer hazard reduction possibilities. One project 

evaluation tool, a mainstay of planners for several decades, is the 

damages avoided model (DA). This tool is simply an estimate, made by 

the public planner, of the property damage that is avoided by 

undertaking the hazard reduction measure in question (Herfindahl and 

Kneese, 1974; USWRC, 1983; Davis et al, 1988). With respect to 

flooding, the damages avoided refer to the repair and replacement cost 

of property which would be affected. With respect to erosion, as eroded 

soil may not be replaceable, damages avoided refers to the loss of 

property value. The DA model is somewhat simpler than the DENB model of 
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[1.1] in that the DA model does not include the last term of [1.1]; DA 

assumes an infinite time horizon, hence, salvage value is inapplicable. 

In addition to being tools for accounting for peoples' preferences, both 

the damages avoided model (DA) and the more general DENB model, are 

implicitly behavioral models; their accounting accuracy is linked to 

their capacity to describe behavior. There are several assumptions 

which are needed to justify these models as a measure of preferences 

(utility). It is assumed that the property owner uses the same discount 

rate and has the same knowledge of the probability and effects of a 

hazard as does the public planner computing damages avoided. 

Furthermore, it is assumed the property owner is risk neutral. The 

validity of these assumptions has drawn criticism from a variety of 

sources. Additionally, criticism has been leveled against the economic 

notion of rationality defined by expected and discounted utility 

theories, and which underlie the DA and DENB models. 

1.3 Critical Assessment of the Economic Model 

Investigation of the human response to natural hazards has been a 

concern at both the applied policy level and at a more theoretical 

level. In the middle of this century there emerged an identifiable 

research effort, led by geographers, directed at investigating the human 

response to natural hazards (Bertness, 1986; Mileti, 1980). One of the 

questions plaguing the geographers was why people would continue to live 
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and rebuild in areas recently devastated by environmental extremes 

(Kates, 1962). These geographers drew on the disciplines of economics 

and psychology for insights to explain the observed human behavior. 

Although the geographers were primarily interested in policy 

applications, their investigations raised theoretical issues for 

economists and psychologists. 

The geographers of the 1950's and 1960's were not satisfied with the 

ability of the economic model to explain persistent floodplain 

occupation in the face of established hazards (White, 1973). It is 

surmised that their informal observations of floodplain residents 

suggested to them that such behavior did not accord with the rational 

economic model. As such, they began to focus on the human perception of 

natural hazards, hypothesizing that perceptions were the key to 

understanding human responses to hazards (Bertness, 1986). Although 

much of the early hazard perception work focused on floodplain 

occupants, many other natural hazards soon received attention (Saarinen, 

1976). Summarizing the results of several field studies involving 

interviews with hazard zone occupants, Burton and Kates (1964) report 

four common responses to the uncertainty of natural hazards. Some 

people eliminate the sense of uncertainty regarding the occurrence of a 

hazard by placing the hazard occurrence in a deterministic cycle. That 

is, hazards are perceived as occurring at fixed intervals. This 

reaction was most common among floodplain occupants. Other people 

eliminate uncertainty by transferring it to a higher power; there is no 

9



need to worry about uncertainty as "its in God's hands." Another 

response to the uncertainty of natural hazards is to deny or denigrate 

the possible reoccurrence of the hazard, that is, a hazard may be seen 

as a "freak", incapable of repetition. Although not frequently 

observed, one method of eliminating the hazard was to simply deny its 

existence. That is, past occurrences are not considered a hazard 

(despite obvious damage), and future occurrences are considered 

impossible. 

As the geographers' hazard perception research program progressed, a 

large number of variables were hypothesized to affect human adjustments 

to hazards (Bertness, 1986). Some of the variables reflected the manner 

in which individuals perceived the characteristics of the hazard event, 

in particular the magnitude and frequency of the event. Other variables 

accounted for the personal experience of an event, its recency, 

frequency and severity. Additionally, a wide variety of variables were 

hypothesized to have explanatory power: risk taking propensity, 

susceptibility to panic, attitudes toward nature, age, sex, education 

and income. Conflicting evidence regarding the importance of these 

variables has led some geographers to search for other theoretical 

models to describe and predict the observed behavior (Bertness, 1986). 

One of the popular theoretical approaches, borrowed from economics and 

psychology, was the bounded rationality model of Herbert Simon, the 

Nobel Prize winner in economics in 1978. This model meshed well with 

the work of psychologists concerned with the effects of cognitive 
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limitations on human judgement processes (Kates, 1967; Slovic, 

Kunreuther and White, 1974; Kunreuther, 1974; Kunreuther et al, 1978; 

Burton, Kates and White, 1978). This model suggested that human 

decision making is bounded by limitations on memory, organizational 

ability and computational capacity. What may appear as a rational 

decision given those bounds may not appear rational if the bounds did 

not exist. 

Consistent with the geography research program and Simon's model 

cognitive psychological research, focusing on human limitations in 

decision making, suggests that people have difficulty in perceiving and 

combining the three dimensions of discounted expected utility theory 

(utility, probability and time preference) in the simple manner 

described by the model above. Much of the concern surrounds the 

descriptive accuracy of the axioms of discounted expected utility 

theory, individually and/or collectively, although as a normative model 

of choice, discounted expected utility theory receives much greater 

support (Schoemaker, 1982). In terms of the Discounted Expected Net 

Benefits model (DENB) the criticism can be organized about three 

elements of the model, 1) the individual's rate of time preference, 2) 

the individual's time horizon and 3) the individual's ability to compute 

and assess probability. These elements receive cursory attention by 

most economists. The applied economist, typically chooses a single time 

preference rate which is tied in some manner to market forces or to some 

notion of a social rate of time preference; the time horizon is tied to 
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the expected life of the project in question. 

1.4 Research Challenge 

Describing human behavior in response to natural hazards has presented a 

challenge to both applied policy analysts and to theoreticians. From a 

review of the literature it can be seen that the discounted expected 

utility model has been challenged as a descriptive model of uncertain 

and intertemporal decision making. This presents a challenge to federal 

agencies such as the USACE. That is, how can the DENB model be applied 

to the evaluation of publicly funded projects such that the model 

captures more of the complexities of human behavior? To the extent this 

can be achieved, the model can provide a better indication of peoples' 

preferences and can improve the accuracy of the evaluation tools 

available to the policy maker. With respect to the issue of Great Lakes 

levels fluctuation, such a model can aid in the assessment of project 

benefits potentially achievable by the variety of measures considered, 

from structural levels regulation to shore protection, development of 

hazard insurance policies and the communication of hazard information. 

This research neglected the broad question posed by geographers as to 

peoples' choice of location; the focus was directed toward the choice of 

action individuals may take to mitigate the effects of flooding and/or 

erosion at a particular location. Although continuing in an 

interdisciplinary vein, this research was ultimately rooted in the 
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economic optimization model of rational choice. Insights were drawn 

from the applied research of psychologists in a attempt to improve the 

descriptive capacity of the economic model. This study was somewhat 

unique as the analysis of individual time preference rates and of an 

individual's reaction to low probability events, typically analyzed in a 

laboratory setting, were examined in a field setting. 

This study focussed on the hazards of flooding and erosion in a lake 

setting, specifically the Great Lakes. In this setting the incidence of 

flooding and erosion is usually associated with storms characterized by 

high winds and rain. However, erosion can occur through wave action 

unassociated with extreme water levels or winds, while flooding may 

result from increased precipitation unrelated to storm activity. 

1.5 Objectives 

The objectives were to: 

1) integrate economic and psychological literature into a descriptive 

model of individual investment choice in adopting protection 

against the effects of flooding and/or erosion, 

2) use the model framework to address the general question: is 

behavior boundedly rational? To this end, several more specific 

questions will be addressed: 

i) do hazard zone occupants differ from each other in the time 

preference rates they apply to evaluating shore protection 
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3) 

investments? 

ii) is an individual property owner's rate of time preference a 

function of socio-economic characteristics of that individual? 

iii) does the individual time preference rate affect the 

probability that a property owner will take protective action? 

iv) do hazard zone occupants ignore the possibility that they will 

face low probability/severe damage events? 

v) is an individual property owner's treatment of low 

probabilities a function of socio-economic characteristics of that 

individual? 

vi) does any such truncation of low probabilities affect the 

likelihood that the property owner will take protective action? 

vii) do individual property owners have planning horizons of 

different length? 

viii) is an individual property owner's time horizon a function of 

socio-economic characteristics of that individual? 

ix) does the individual's planning horizon affect the probability 

they will adopt shore protection measures? 

based upon the findings of the field survey questions conclusions 

will be presented regarding: 

i) the degree to which the survey data supports previous research 

conducted in a laboratory setting, 

ii) the implications for the use of the Damages Avoided technique 

as a measure of preference for hazard reduction, and 
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iii) the implications with respect to policy tools available to 

encourage self protective behavior. 

1.6 Procedures 

To achieve the objectives mentioned above the following procedures 

followed: 

1) literature from economics, psychology and geography was examined 

with reference to decision making especially in context of natural 

hazard protection, and, 

2) a survey instrument was developed and implemented to elicit data 

about hazard zone occupants and to empirically test the hypotheses 

derived from the choice model. A group of shoreline property 

owners along the Great Lakes was chosen as the focus of the study 
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Chapter 2 

Theoretical Model of Shore 

Protection Behavior 

In modelling choice under uncertainty and over time, economists have 

come to rely, respectively, on expected and discounted utility theories. 

These theories have been formalized as sets of axioms of behavior and 

are elegant in their simplicity (Hirshleifer, 1965; Arrow, 1971). 

However, in recent decades these theories have come under criticism for 

an alleged inability to describe human behavior; the normative 

usefulness of these models has received little challenge (Schoemaker, 

1982). To the extent that economics can be considered a positive 

science, criticism of the descriptive capacity of its theories threatens 

this claim. Much, although not all, of the criticism has come from 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

�2�.�1� �A� �M�o�d�e�l� �o�f� �S�h�o�r�e� �P�r�o�t�e�c�t�i�o�n� �B�e�h�a�v�i�o�r� 

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

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

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

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

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

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

�y�i�e�l�d� �e�x�p�e�c�t�e�d� �u�t�i�l�i�t�y� �t�h�e�o�r�y� �(�E�U�T�)� �a�n�d� �d�i�s�c�o�u�n�t�e�d� �u�t�i�l�i�t�y� �t�h�e�o�r�y� �(�D�U�T�)�.� 

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

�p�r�e�f�e�r�e�n�c�e� �r�a�t�e� �i�n� �D�U�T�.� �B�o�t�h� �E�U�T� �a�n�d� �D�U�T� �h�a�v�e� �b�e�e�n� �f�o�r�m�a�l�i�z�e�d� �a�s� �s�e�t�s� 

�o�f� �a�x�i�o�m�s� �(�b�e�h�a�v�i�o�r�a�l� �a�s�s�u�m�p�t�i�o�n�s�)�;� �t�h�e�s�e� �a�x�i�o�m�s� �a�r�e� �p�r�e�s�e�n�t�e�d� �i�n� 

�A�p�p�e�n�d�i�x� �A�.� 

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

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

�c�h�o�i�c�e�;� �t�h�e� �i�n�d�i�v�i�d�u�a�l� �c�h�o�o�s�e�s� �b�e�t�w�e�e�n� �t�w�o� �s�t�a�t�e�s�,� �"�w�i�t�h� �h�a�z�a�r�d� 

�p�r�o�t�e�c�t�i�o�n�"� �a�n�d� �"�w�i�t�h�o�u�t� �h�a�z�a�r�d� �p�r�o�t�e�c�t�i�o�n�"�,� �s�u�c�h� �t�h�a�t� �d�i�s�c�o�u�n�t�e�d� 

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

�D�E�U� �=� �D�e�v�,� �(�e�d�,� �,� �e�s�)� �-� �D�E�U�,�,�,� �c�o� �,� �=�]� 
�(�1�+�r�)�#�3� �(�1�+�x�r�)�*�7�J� 

�w�h�e�r�e� �D�E�U� �i�s� �t�h�e� �d�i�s�c�o�u�n�t�e�d� �e�x�p�e�c�t�e�d� �u�t�i�l�i�t�y� �a�s�s�o�c�i�a�t�e�d� �w�i�t�h� �t�h�e� 

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

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

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

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

�7�,� �6�,� �a�n�d� �A� �a�r�e� �t�h�e� �p�r�o�b�a�b�i�l�i�t�y� �d�e�n�s�i�t�y� �f�u�n�c�t�i�o�n�s� �a�s�s�o�c�i�a�t�e�d� �w�i�t�h� �e�a�c�h� 

�d�a�m�a�g�e� �e�v�e�n�t�.� 

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

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

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

�e�x�p�e�c�t�e�d� �n�e�t� �b�e�n�e�f�i�t�s� �m�o�d�e�l� �(�D�E�N�B�)� �i�s� �u�s�e�d� �a�s� �m�e�a�s�u�r�e� �o�f� �u�t�i�l�i�t�y� �w�h�e�r�e� 
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�t�h�e� �u�t�i�l�i�t�y� �o�f� �b�e�n�e�f�i�t�s� �a�n�d� �c�o�s�t�s� �a�r�e� �m�e�a�s�u�r�e�d� �i�n� �m�o�n�e�t�a�r�y� �t�e�r�m�s�.� �F�o�r� 

�a�n�y� �i�n�d�i�v�i�d�u�a�l� �t�h�e� �d�e�g�r�e�e� �t�o� �w�h�i�c�h� �t�h�e� �D�E�N�B� �m�o�d�e�l� �w�i�l�l� �a�c�c�u�r�a�t�e�l�y� 

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

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

�a�s�s�u�m�p�t�i�o�n�s� �o�f� �t�h�e� �D�E�N�B� �m�o�d�e�l� �a�r�e� �t�h�a�t� �a�n� �i�n�d�i�v�i�d�u�a�l� �i�s� �r�i�s�k� �n�e�u�t�r�a�l� �a�n�d� 

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

�t�h�e� �i�n�d�i�v�i�d�u�a�l�,� �t�h�e� �D�E�N�B� �m�o�d�e�l� �c�a�n� �b�e� �f�o�r�m�u�l�a�t�e�d�:� 

�T� �T� 
�D�E�N�B� �=� �y� �@� �C�y�o�t� �7� �5� �C�y�t� �_� �K�,� �+� �V�y� �7� �V�Y�w�o� 

�t�=�0� �(�1�+�r�)�*� �f�o� �(�1�+�r�)�*� �(�1�+�r�)�§� 
� � 

�w�h�e�r�e� 

�D�E�N�B� �=� �d�i�s�c�o�u�n�t�e�d� �e�x�p�e�c�t�e�d� �n�e�t� �b�e�n�e�f�i�t�s� �o�f� �h�a�z�a�r�d� �r�e�d�u�c�t�i�o�n�,� 

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

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

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

�V�w�o� �=� �e�x�p�e�c�t�e�d� �p�r�i�c�e� �o�f� �t�h�e� �p�r�o�p�e�r�t�y�,� �w�i�t�h�o�u�t� �s�h�o�r�e� �p�r�o�t�e�c�t�i�o�n�,� 

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

�V�w� �=� �e�x�p�e�c�t�e�d� �p�r�i�c�e� �o�f� �t�h�e� �p�r�o�p�e�r�t�y�,� �w�i�t�h� �s�h�o�r�e� �p�r�o�t�e�c�t�i�o�n�,� 

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

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

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

�t�a�k�e�n�,� 

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

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

�r� �=� �r�a�t�e� �o�f� �t�i�m�e� �p�r�e�f�e�r�e�n�c�e� �(�d�i�s�c�o�u�n�t� �r�a�t�e�)�,� 
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�t� �=� �a�n�n�u�a�l� �t�i�m�e� �p�e�r�i�o�d�,� �t� �=� �(�1�,� �2�,� �.�.�.� �1�)�,� �o�v�e�r� �w�h�i�c�h� �c�o�s�t�s� �a�n�d� 

�b�e�n�e�f�i�t�s� �a�c�c�r�u�e�,� 

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

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

�s� �=� �t�h�e� �t�i�m�e� �p�e�r�i�o�d� �i�n� �w�h�i�c�h� �t�h�e� �p�r�o�p�e�r�t�y� �i�s� �s�o�l�d�,� �s� �<�T�.� 

�T�h�e� �d�i�f�f�e�r�e�n�c�e� �b�e�t�w�e�e�n� �t�h�e� �h�a�z�a�r�d� �d�a�m�a�g�e� �c�o�s�t�s� �w�i�t�h� �a�n�d� �w�i�t�h�o�u�t� �t�a�k�i�n�g� 

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

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

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

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

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

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

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

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

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

�2�.�2� �C�r�i�t�i�c�i�s�m� �o�f� �E�U�T� �a�n�d� �D�U�T� 

�I�n� �t�h�e� �m�i�d� �1�9�5�0�'�s�,� �H�e�r�b�e�r�t� �S�i�m�o�n� �o�f�f�e�r�e�d� �t�h�e� �n�o�t�i�o�n� �o�f� �b�o�u�n�d�e�d� 

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

�m�o�d�e�l�s� �o�f� �r�a�t�i�o�n�a�l�i�t�y� �(�M�a�r�c�h�,� �1�9�7�8�)�.� �T�h�a�t� �i�s�,� �h�u�m�a�n� �d�e�c�i�s�i�o�n� �m�a�k�i�n�g� �i�s� 

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

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

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

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

�1�9�8�4�)�.� �T�h�e� �u�s�e� �o�f� �h�e�u�r�i�s�t�i�c�s� �i�n�v�o�l�v�e�s� �a� �l�e�s�s� �t�h�a�n� �e�x�h�a�u�s�t�i�v�e� �a�n�a�l�y�s�i�s� 

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

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

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

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

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

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

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

�C�o�m�b�i�n�i�n�g� �t�h�e� �f�i�n�d�i�n�g�s� �o�f� �t�h�e� �c�r�i�t�i�c�s� �o�f� �e�x�p�e�c�t�e�d� �u�t�i�l�i�t�y� �t�h�e�o�r�y� �(�E�U�T�)� 

�a�n�d� �d�i�s�c�o�u�n�t�e�d� �u�t�i�l�i�t�y� �t�h�e�o�r�y� �(�D�U�T�)� �w�i�t�h� �t�h�e� �s�t�a�n�d�a�r�d� �e�c�o�n�o�m�i�c� �t�h�e�o�r�y� �i�s� 

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

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

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

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

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

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

�a�n�d� �D�U�T�.� 

�W�i�t�h� �r�e�s�p�e�c�t� �t�o� �e�x�p�e�c�t�e�d� �u�t�i�l�i�t�y� �t�h�e�o�r�y� �(�E�U�T�)� �m�u�c�h� �o�f� �t�h�e� �c�r�i�t�i�c�i�s�m� 

�a�r�o�s�e� �i�n� �t�h�e� �l�a�t�e� �1�9�4�0�'�s� �a�n�d� �e�a�r�l�y� �1�9�5�0�'�s� �i�m�m�e�d�i�a�t�e�l�y� �a�f�t�e�r� �i�t�s� 

�a�x�i�o�m�a�t�i�c� �f�o�r�m�a�l�i�z�a�t�i�o�n� �(�A�p�p�e�n�d�i�x� �A�)�.� �D�i�s�c�o�u�n�t�e�d� �u�t�i�l�i�t�y� �t�h�e�o�r�y� �(�D�U�T�)� 

�h�a�s� �r�e�c�e�i�v�e�d� �l�e�s�s� �a�t�t�e�n�t�i�o�n� �f�r�o�m� �t�h�e� �c�r�i�t�i�c�s� �u�n�t�i�l� �r�e�c�e�n�t� �y�e�a�r�s� 
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�(�L�o�e�w�e�n�s�t�e�i�n� �a�n�d� �T�h�a�l�e�r�,� �1�9�8�9�)�.� �M�u�c�h� �o�f� �t�h�e� �c�r�i�t�i�c�i�s�m�,� �b�u�t� �b�y� �n�o� �m�e�a�n�s� 

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

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

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

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

�d�i�m�e�n�s�i�o�n�s� �o�f� �E�U�T� �a�n�d� �D�U�T�,� �u�t�i�l�i�t�y�,� �p�r�o�b�a�b�i�l�i�t�y� �a�n�d� �t�i�m�e� �p�r�e�f�e�r�e�n�c�e�.� 

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

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

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

�a�m�o�n�g� �t�h�e� �v�i�g�n�e�t�t�e�s� �a�r�e� �t�e�n�u�o�u�s� �(�M�a�r�c�h�,� �1�9�7�8�)�.�"� �H�o�w�e�v�e�r�,� �i�t� �i�s� �p�o�s�s�i�b�l�e� 

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

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

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

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

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

�h�o�r�i�z�o�n� �e�n�t�e�r� �t�h�e� �n�e�t� �b�e�n�e�f�i�t�s� �m�o�d�e�l�.� 

�2�.�2�.�1� �I�n�t�e�r�t�e�m�p�o�r�a�l� �C�h�o�i�c�e� 

�T�i�m�e� �e�n�t�e�r�s� �t�h�e� �D�i�s�c�o�u�n�t�e�d� �E�x�p�e�c�t�e�d� �N�e�t� �B�e�n�e�f�i�t�s� �(�D�E�N�B�)� �m�o�d�e�l� �i�n� �t�w�o� 

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

�h�o�r�i�z�o�n�.� �A�n� �i�n�d�i�v�i�d�u�a�l�'�s� �p�e�r�s�o�n�a�l� �t�i�m�e� �h�o�r�i�z�o�n� �i�s� �t�h�e� �l�e�n�g�t�h� �o�f� �t�i�m�e� 

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

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

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

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

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

�a�n�d�/�o�r� �a� �l�o�n�g� �(�s�h�o�r�t�)� �t�i�m�e� �h�o�r�i�z�o�n�.� �W�i�t�h�o�u�t� �c�l�o�s�e�r� �i�n�s�p�e�c�t�i�o�n�,� �i�t� �i�s� 

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

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

�f�u�t�u�r�e� �e�v�e�n�t�.� 

�2�.�2�.�1�.�1� �T�i�m�e� �H�o�r�i�z�o�n� 

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

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

�a� �r�e�c�e�n�t� �s�t�u�d�y� �S�v�e�n�s�o�n� �a�n�d� �K�a�r�l�s�s�o�n� �(�1�9�8�9�)� �f�o�u�n�d� �t�h�a�t� �t�h�e� �l�e�n�g�t�h� �o�f� �a�n� 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

�h�i�g�h� �a�s� �2�5� �t�o� �5�0� �y�e�a�r�s�.� 

�I�t� �i�s� �n�o�t� �c�l�e�a�r� �t�h�a�t� �t�h�e� �e�c�o�n�o�m�i�s�t�s�'� �c�h�o�i�c�e� �o�f� �t�i�m�e� �h�o�r�i�z�o�n� �i�s� 

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

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

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

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

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

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

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

�2�.�2�.�1�.�2� �R�a�t�e� �o�f� �T�i�m�e� �P�r�e�f�e�r�e�n�c�e� 

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

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

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

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

�c�o�n�s�i�d�e�r�a�b�l�e� �d�e�b�a�t�e� �a�b�o�u�t� �t�h�e� �a�p�p�r�o�p�r�i�a�t�e� �r�a�t�e� �t�o� �e�m�p�l�o�y� �f�o�r� �d�i�s�c�o�u�n�t�i�n�g� 
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�(�M�i�k�e�s�e�l�l�,� �1�9�7�7�;� �P�r�e�s�t� �a�n�d� �T�u�r�v�e�y�,� �1�9�6�5�)�.� �T�h�e� �o�p�p�o�r�t�u�n�i�t�y� �c�o�s�t� �o�f� 

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

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

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

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

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

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

�p�e�r�c�e�n�t� �(�H�a�u�s�m�a�n�,� �1�9�7�9�;� �G�a�t�e�l�y�,� �1�9�8�0�;� �H�o�u�s�t�o�n�,� �1�9�8�3�)�.� �T�h�e�s�e� �a�u�t�h�o�r�s� 

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

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

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

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

�(�1�9�7�1�)� �e�s�t�i�m�a�t�e�d� �t�h�a�t� �t�h�e� �t�i�m�e� �p�r�e�f�e�r�e�n�c�e� �r�a�t�e� �o�v�e�r� �a� �v�a�r�i�e�t�y� �o�f� 

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

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

�c�o�n�s�i�d�e�r�a�b�l�y� �w�i�t�h� �t�h�e� �d�e�c�i�s�i�o�n� �i�n� �q�u�e�s�t�i�o�n� �(�R�u�d�e�r�m�a�n�,� �L�e�v�i�n�e� �a�n�d� 

�M�c�M�a�h�o�n�,� �1�9�8�7�)�.� �B�e�c�a�u�s�e� �i�t� �i�s� �o�f�t�e�n� �a�s�s�u�m�e�d� �t�h�a�t� �t�h�e� �i�n�d�i�v�i�d�u�a�l� �u�s�e�s� 

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

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

�i�n�v�e�s�t�i�g�a�t�i�n�g� �t�h�e�i�r� �d�e�t�e�r�m�i�n�a�n�t�s�.� 

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

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

�A�s� �f�o�r�m�u�l�a�t�e�d� �i�n� �S�e�c�t�i�o�n� �2�.�1�,� �d�i�s�c�o�u�n�t�e�d� �e�x�p�e�c�t�e�d� �u�t�i�l�i�t�y� �(�D�E�U�)� �i�s� �a� 

�f�u�n�c�t�i�o�n� �o�f� �f�l�o�o�d�i�n�g�/�e�r�o�s�i�o�n� �d�a�m�a�g�e�s� �t�o�d�a�y� �a�n�d� �i�n� �f�u�t�u�r�e� �p�e�r�i�o�d�s� �(�w�i�t�h� 
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�o�r� �w�i�t�h�o�u�t� �m�i�t�i�g�a�t�i�v�e� �a�c�t�i�o�n�)�.� �I�n� �m�a�k�i�n�g� �t�h�e� �c�h�o�i�c�e� �a�s� �t�o� �t�h�e� �o�p�t�i�m�a�l� 

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

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

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

� � � � 

�p�e�r�i�o�d�s�:� 

�=� �M�R�S�:�.� �=� 
�M�U�d�,� �i�J� �1�+�r� 

�w�h�e�r�e� 

�i�,�j� �=� �t�i�m�e� �p�e�r�i�o�d�s�,� �i� �#� �j�,� 

�M�U�d� �=� �t�h�e� �m�a�r�g�i�n�a�l� �u�t�i�l�i�t�i�e�s� �o�f� �t�h�e� �f�l�o�o�d�i�n�g� �a�n�d�/�o�r� �e�r�o�s�i�o�n� �d�a�m�a�g�e�,� 

�M�R�S� �=� �t�h�e� �m�a�r�g�i�n�a�l� �r�a�t�e� �o�f� �s�u�b�s�t�i�t�u�t�i�o�n� �b�e�t�w�e�e�n� �t�h�e� �d�a�m�a�g�e�s� �i�n� �e�a�c�h� �t�i�m�e� 

�p�e�r�i�o�d�,� �a�n�d� 

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

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

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

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

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

�c�o�n�s�e�q�u�e�n�c�e� �o�f� �a�n� �e�v�e�n�t� �(�L�o�e�w�e�n�s�t�e�i�n� �a�n�d� �T�h�a�l�e�r�,� �1�9�8�9�)�.� �D�i�s�c�o�u�n�t�e�d� 

�u�t�i�l�i�t�y� �t�h�e�o�r�y� �(�D�U�T�)� �a�s�s�u�m�e�s� �t�h�a�t� �t�h�e� �t�i�m�e� �p�r�e�f�e�r�e�n�c�e� �r�a�t�e� �i�s� �c�o�n�s�t�a�n�t� 

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

�t�i�m�e� �e�x�p�e�c�t�e�d� �i�n� �e�x�p�e�r�i�e�n�c�i�n�g� �a�n� �e�v�e�n�t�.� �B�e�n�z�i�o�n�,� �R�a�p�o�p�o�r�t� �a�n�d� �Y�a�g�i�l� 

�(�1�9�8�9�)� �a�n�d� �T�h�a�l�e�r� �(�1�9�8�1�)� �f�o�u�n�d� �t�h�a�t� �t�h�e� �t�i�m�e� �p�r�e�f�e�r�e�n�c�e� �r�a�t�e�s� �i�m�p�l�i�e�d� �b�y� 

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

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

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

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

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

�t�i�m�e� �u�n�t�i�l� �c�o�n�s�u�m�p�t�i�o�n� �c�a�n� �o�c�c�u�r� �(�L�o�e�w�e�n�s�t�e�i�n� �a�n�d� �T�h�a�l�e�r�,� �1�9�8�9�)�.� 

�2�.�2�.�2� �P�r�o�b�a�b�i�l�i�t�y� 

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

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

�d�e�f�i�n�e�d�,� �t�h�e�s�e� �a�r�e� �t�h�e� �s�u�b�j�e�c�t�i�v�e� �a�n�d� �o�b�j�e�c�t�i�v�e� �v�i�e�w�s� �(�B�a�r�n�e�t�t�,� �1�9�8�2�)�.� 

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

�o�f� �a� �p�a�r�t�i�c�u�l�a�r� �e�v�e�n�t� �i�n� �r�e�p�e�a�t�a�b�l�e� �s�i�t�u�a�t�i�o�n�s� �(�e�.�g�.� �c�o�i�n� �t�o�s�s�)�,� �w�h�i�l�e� 

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

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

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

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

�K�r�a�m�e�r�,� �f�o�r�t�h�c�o�m�i�n�g�)�.� 

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

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

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

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

�f�u�n�c�t�i�o�n� �o�f� �p�r�o�b�a�b�i�l�i�t�i�e�s� �(�K�a�h�n�e�m�a�n� �a�n�d� �T�v�e�r�s�k�y�,� �1�9�7�9�)�.� �T�h�e� �r�e�s�u�l�t� �i�s� 

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

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

�(�R�o�w�e�,� �1�9�7�7�)�.� �T�h�i�s� �m�a�y� �a�r�i�s�e� �b�e�c�a�u�s�e� �o�f� �b�e�c�a�u�s�e� �o�f� �a� �p�h�e�n�o�m�e�n�o�n� 

�o�u�t�l�i�n�e�d� �b�y� �K�u�n�r�e�u�t�h�e�r� �(�1�9�8�5�)�:� �i�n�d�i�v�i�d�u�a�l�s� �w�i�l�l� �f�o�c�u�s� �o�n� �t�h�e� 

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

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

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

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

�i�g�n�o�r�i�n�g� �a�l�t�o�g�e�t�h�e�r� �t�h�e� �o�b�j�e�c�t�i�v�e� �p�r�o�b�a�b�i�l�i�t�y� �o�f� �t�h�e� �l�o�s�s� �(�S�l�o�v�i�c� �e�t� �a�l�,� 

�1�9�7�7�;� �S�c�h�o�e�m�a�k�e�r� �a�n�d� �K�u�n�r�e�u�t�h�e�r�,� �1�9�7�9�)�.� �T�h�i�s� �r�e�s�e�a�r�c�h� �w�a�s� �c�o�n�d�u�c�t�e�d� �i�n� 

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

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

�2�.�2�.�3� �F�r�a�m�i�n�g� 

�A�n� �i�s�s�u�e� �r�a�i�s�e�d� �b�y� �t�h�e� �c�r�i�t�i�c�s� �o�f� �e�x�p�e�c�t�e�d� �u�t�i�l�i�t�y� �t�h�e�o�r�y� �(�E�U�T�)� �i�s� �t�h�a�t� 

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

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

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

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

�c�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �o�f� �t�h�e� �d�e�c�i�s�i�o�n�-�m�a�k�e�r�"� �(�T�v�e�r�s�k�y� �a�n�d� �K�a�h�n�e�m�a�n�,� �1�9�8�1�)�.� 

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

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

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

�i�n� �t�e�r�m�s� �o�f� �t�h�e� �r�a�t�i�o�n�a�l� �c�h�o�i�c�e� �m�o�d�e�l�.� �T�v�e�r�s�k�y� �a�n�d� �K�a�h�n�e�m�a�n� �(�1�9�8�7�)�,� 
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�r�e�f�e�r�r�i�n�g� �t�o� �a� �s�t�u�d�y� �b�y� �M�c�N�e�i�l� �e�t� �a�l�,� �p�r�e�s�e�n�t� �t�h�e� �f�o�l�l�o�w�i�n�g� �e�x�a�m�p�l�e� �o�f� 

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

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

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

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

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

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

�S�u�r�g�e�r�y�:� �O�f� �1�0�0� �p�e�o�p�l�e� �h�a�v�i�n�g� �s�u�r�g�e�r�y� �9�0� �l�i�v�e� �t�h�r�o�u�g�h� �t�h�e� 
�p�o�s�t�-�o�p�e�r�a�t�i�v�e� �p�e�r�i�o�d�,� �6�8� �a�r�e� �a�l�i�v�e� �a�t� �t�h�e� �e�n�d� �o�f� �t�h�e� �f�i�r�s�t� �y�e�a�r� 
�a�n�d� �3�4� �a�r�e� �a�l�i�v�e� �a�t� �t�h�e� �e�n�d� �o�f� �f�i�v�e� �y�e�a�r�s�.� 

�R�a�d�i�a�t�i�o�n� �T�h�e�r�a�p�y�:� �O�f� �1�0�0� �p�e�o�p�l�e� �h�a�v�i�n�g� �r�a�d�i�a�t�i�o�n� �t�h�e�r�a�p�y� �a�l�l� �l�i�v�e� 
�t�h�r�o�u�g�h� �t�h�e� �t�r�e�a�t�m�e�n�t�,� �7�7� �a�r�e� �a�l�i�v�e� �a�t� �t�h�e� �e�n�d� �o�f� �o�n�e� �y�e�a�r� �a�n�d� �2�2� 
�a�r�e� �a�l�i�v�e� �a�t� �t�h�e� �e�n�d� �o�f� �f�i�v�e� �y�e�a�r�s�.� 

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

�S�u�r�g�e�r�y�:� �O�f� �1�0�0� �p�e�o�p�l�e� �h�a�v�i�n�g� �s�u�r�g�e�r�y� �1�0� �d�i�e� �d�u�r�i�n�g� �s�u�r�g�e�r�y� �o�r� �t�h�e� 
�p�o�s�t�-�o�p�e�r�a�t�i�v�e� �p�e�r�i�o�d�,� �3�2� �d�i�e� �b�y� �t�h�e� �e�n�d� �o�f� �t�h�e� �f�i�r�s�t� �y�e�a�r� �a�n�d� �6�6� 
�d�i�e� �b�y� �t�h�e� �e�n�d� �o�f� �f�i�v�e� �y�e�a�r�s�.� 

�R�a�d�i�a�t�i�o�n� �T�h�e�r�a�p�y�:� �O�f� �1�0�0� �p�e�o�p�l�e� �h�a�v�i�n�g� �r�a�d�i�a�t�i�o�n� �t�h�e�r�a�p�y�,� �n�o�n�e� 
�d�i�e� �d�u�r�i�n�g� �t�r�e�a�t�m�e�n�t�,� �2�3� �d�i�e� �b�y� �t�h�e� �e�n�d� �o�f� �y�e�a�r� �o�n�e� �a�n�d� �7�8� �d�i�e� �b�y� 
�t�h�e� �e�n�d� �o�f� �f�i�v�e� �y�e�a�r�s�.� 

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

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

�t�h�e�r�a�p�y� �i�n� �t�h�e� �m�o�r�t�a�l�i�t�y� �f�r�a�m�e� �(�1�8�%�)� �w�a�s� �m�o�r�e� �t�h�a�n� �d�o�u�b�l�e� �t�h�e� �n�u�m�b�e�r� 

�p�r�e�f�e�r�r�i�n�g� �r�a�d�i�a�t�i�o�n� �t�h�e�r�a�p�y� �i�n� �t�h�e� �s�u�r�v�i�v�a�l� �f�r�a�m�e� �(�4�4�%�)�.� �T�h�e�s�e� �r�e�s�u�l�t�s� 

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

�p�a�t�i�e�n�t�s�,� �a�n�d� �e�x�p�e�r�i�e�n�c�e�d� �p�h�y�s�i�c�i�a�n�s�.� �T�h�e� �a�u�t�h�o�r�s� �s�u�g�g�e�s�t� �t�h�a�t� �t�h�e� 

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

�a� �r�e�d�u�c�t�i�o�n� �o�f� �t�h�e� �r�i�s�k� �o�f� �i�m�m�e�d�i�a�t�e� �d�e�a�t�h�.� �A�l�t�h�o�u�g�h� �t�h�e� �e�x�a�m�p�l�e� �a�b�o�v�e� 
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�r�e�f�e�r�s� �t�o� �u�n�c�e�r�t�a�i�n� �c�h�o�i�c�e�,� �L�o�e�w�e�n�s�t�e�i�n� �(�1�9�8�8�)� �f�o�u�n�d� �t�h�a�t� �i�n�t�e�r�t�e�m�p�o�r�a�l� 

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

�2�.�2�.�4� �R�i�s�k� �A�t�t�i�t�u�d�e� 

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

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

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

�d�e�c�i�s�i�o�n� �m�a�k�e�r�'�s� �p�r�e�f�e�r�e�n�c�e�s� �r�e�g�a�r�d�i�n�g� �r�i�s�k�;� �b�e�n�e�f�i�t�s� �a�n�d� �c�o�s�t�s� �a�r�e� 

�w�e�i�g�h�t�e�d� �o�n�l�y� �b�y� �t�h�e�i�r� �r�e�s�p�e�c�t�i�v�e� �p�r�o�b�a�b�i�l�i�t�i�e�s� �(�P�r�a�t�t�,� �1�9�6�4�)�.� 

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

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

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

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

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

�o�f� �t�h�e� �d�e�c�i�s�i�o�n� �(�K�a�h�n�e�m�a�n� �a�n�d� �T�v�e�r�s�k�y�,� �1�9�7�9�)�.� �I�n� �a�d�d�i�t�i�o�n� �t�o� �t�h�e� 

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

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

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

�s�t�u�d�y� �o�f� �i�n�d�i�v�i�d�u�a�l�s� �l�i�v�i�n�g� �i�n� �f�l�o�o�d� �a�n�d� �e�a�r�t�h�q�u�a�k�e� �h�a�z�a�r�d� �z�o�n�e�s� 

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

�a�l�t�h�o�u�g�h� �t�h�e�r�e� �i�s� �s�o�m�e� �c�o�n�f�l�i�c�t�i�n�g� �e�v�i�d�e�n�c�e� �(�K�u�n�r�e�u�t�h�e�r� �e�t� �a�l�,� �1�9�7�8�;� 

�B�r�o�o�k�s�h�i�r�e� �e�t� �a�l�,� �1�9�8�5�)�.� �R�e�c�e�n�t� �l�a�b�o�r�a�t�o�r�y� �e�v�i�d�e�n�c�e� �s�u�g�g�e�s�t�s� �t�h�a�t� �t�h�e� 
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�r�e�f�e�r�e�n�c�e� �p�o�i�n�t� �p�h�e�n�o�m�e�n�o�n� �o�b�s�e�r�v�e�d� �i�n� �r�i�s�k�y� �c�h�o�i�c�e�s� �a�l�s�o� �p�l�a�y�s� �a� �r�o�l�e� 

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

�t�h�e�o�r�y� �(�D�U�T�)� �t�h�a�t� �t�h�e� �f�i�n�a�l� �l�e�v�e�l� �o�f� �w�e�a�l�t�h� �i�s� �t�h�e� �c�a�r�r�i�e�r� �o�f� �u�t�i�l�i�t�y� 

�(�L�o�e�w�e�n�s�t�e�i�n�,� �1�9�8�8�)�.� 

�2�.�2�.�5� �A�v�a�i�l�a�b�i�l�i�t�y� 

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

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

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

�o�r� �m�o�r�e� �e�v�e�n�t�s� �(�S�h�e�r�m�a�n� �a�n�d� �C�o�r�t�y�,� �1�9�8�4�)�.� �T�h�i�s� �r�u�l�e� �m�a�y� �b�e� �u�s�e�f�u�l� �a�n�d� 

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

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

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

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

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

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

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

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

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

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

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

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

�t�h�e� �s�a�l�i�e�n�c�e� �a�n�d� �v�i�v�i�d�n�e�s�s� �o�f� �t�h�e� �e�v�e�n�t�s� �(�C�o�m�b�s� �a�n�d� �S�l�o�v�i�c�,� �1�9�7�9�;� 

�S�h�e�r�m�a�n� �a�n�d� �C�o�r�t�y�,� �1�9�8�4�)�.� �D�i�r�e�c�t� �e�x�p�e�r�i�e�n�c�e� �w�i�t�h� �a�n� �e�v�e�n�t� �a�n�d� �t�h�e� 
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�s�h�o�r�t�e�r� �t�h�e� �i�n�t�e�r�v�a�l� �s�i�n�c�e� �i�t�s� �o�c�c�u�r�r�e�n�c�e� �t�e�n�d� �t�o� �m�a�k�e� �m�e�m�o�r�i�e�s� �m�o�r�e� 

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

�(�1�9�7�8�)� �f�o�u�n�d� �t�h�a�t� �i�n�d�i�v�i�d�u�a�l�s� �w�e�r�e� �m�o�r�e� �l�i�k�e�l�y� �t�o� �p�u�r�c�h�a�s�e� �h�a�z�a�r�d� 

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

�2�.�3� �P�e�r�s�p�e�c�t�i�v�e�s� �o�n� �t�h�e� �C�r�i�t�i�c�i�s�m�:� �E�c�o�n�o�m�i�c�s� �v�s�.� �P�s�y�c�h�o�l�o�g�y� 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

�a�r�e�a�s� �o�f� �i�n�q�u�i�r�y� �(�C�o�a�t�s�,� �1�9�7�6�)�.� �T�h�e�r�e� �h�a�v�e� �a�l�s�o� �b�e�e�n� �t�i�m�e�s� �w�h�e�n� �t�h�e� �t�w�o� 

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

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

�b�y� �d�e�v�e�l�o�p�m�e�n�t�s� �i�n� �P�s�y�c�h�o�l�o�g�i�c�a�l� �E�c�o�n�o�m�i�c�s� �(�E�a�r�l�,� �1�9�8�7�)�,� �E�c�o�n�o�m�i�c� 

�P�s�y�c�h�o�l�o�g�y� �(�M�a�c�F�a�d�y�e�n� �a�n�d� �M�a�c�F�a�d�y�e�n�,� �1�9�8�6�;� �L�e�a�,� �T�a�r�p�y� �a�n�d� �W�e�b�l�e�y�,� �1�9�8�7�)� 

�a�n�d� �B�e�h�a�v�i�o�r�a�l� �E�c�o�n�o�m�i�c�s� �(�G�i�l�a�d� �a�n�d� �K�a�i�s�h�,� �1�9�8�6�)�.� �H�o�w�e�v�e�r�,� �t�h�i�s� 

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

�o�r� �p�s�y�c�h�o�l�o�g�i�s�t�s�.� 

�2�.�3�.�1� �T�h�e� �R�o�l�e� �o�f� �M�o�d�e�l�s� �O�f� �C�h�o�i�c�e� 

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

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

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

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

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

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

�t�h�e�m�s�e�l�v�e�s� �a�r�e� �d�e�s�i�g�n�e�d�"� �(�B�e�n�n� �a�n�d� �M�o�r�t�i�m�o�r�e�,� �1�9�7�6�,� �p�.�1�)�.� 

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

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

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

�m�o�d�e�l�s� �t�h�a�t� �c�h�a�r�a�c�t�e�r�i�z�e� �r�a�t�i�o�n�a�l�,� �o�p�t�i�m�i�z�i�n�g� �b�e�h�a�v�i�o�r� �a�l�s�o� 
�c�h�a�r�a�c�t�e�r�i�z�e� �a�c�t�u�a�l� �h�u�m�a�n� �b�e�h�a�v�i�o�r�.� �T�h�e� �s�a�m�e� �m�o�d�e�l� �i�s� �u�s�e�d� �a�s� �a� 
�n�o�r�m�a�t�i�v�e� �d�e�f�i�n�i�t�i�o�n� �o�f� �r�a�t�i�o�n�a�l� �c�h�o�i�c�e� �a�n�d� �a�s� �a� �d�e�s�c�r�i�p�t�i�v�e� 
�p�r�e�d�i�c�t�o�r� �o�f� �o�b�s�e�r�v�e�d� �c�h�o�i�c�e� �(�T�h�a�l�e�r�,� �1�9�8�7�b�,� �p�.� �1�)�.� 

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

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

�2�.�3�.�2� �N�o�t�i�o�n�s� �o�f� �R�a�t�i�o�n�a�l�i�t�y� 

�A� �k�e�y� �e�l�e�m�e�n�t� �o�f� �t�h�e� �q�u�o�t�e� �a�b�o�v�e� �(�T�h�a�l�e�r�)� �i�s� �t�h�e� �w�o�r�d� �r�a�t�i�o�n�a�l�.� �T�h�i�s� 

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

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

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

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

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

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

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

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

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

�f�a�c�e� �o�f� �c�o�n�f�l�i�c�t�i�n�g� �e�x�p�e�r�i�e�n�c�e�.� �R�a�t�i�o�n�a�l�i�t�y� �i�n� �b�e�l�i�e�f� �c�a�n� �b�e� �t�h�o�u�g�h�t� �o�f� 

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

�b�e�l�i�e�f�s� �(�M�o�r�t�i�m�o�r�e� �a�n�d� �M�a�u�n�d�,� �1�9�7�6�)�.� �T�h�e� �a�n�t�h�r�o�p�o�l�o�g�i�s�t� �a�n�d� 

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

�T�h�e� �n�o�t�i�o�n� �o�f� �r�a�t�i�o�n�a�l�i�t�y� �i�n� �a�c�t�i�o�n� �i�s� �u�s�e�d� �i�n� �t�w�o� �w�a�y�s�:� �"�a�s� �a� 

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

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

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

�(�M�o�r�t�i�m�o�r�e�,� �1�9�7�6�,� �p�.� �9�3�)�.�"� �R�a�t�i�o�n�a�l�i�t�y� �i�n� �a�c�t�i�o�n� �i�s� �o�f� �i�n�t�e�r�e�s�t� �t�o� �b�o�t�h� 
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�t�h�e� �p�s�y�c�h�o�l�o�g�i�s�t� �a�n�d� �t�h�e� �e�c�o�n�o�m�i�s�t�.� 

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

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

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

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

�B�e�h�a�v�i�o�r� �i�s� �s�u�b�s�t�a�n�t�i�v�e�l�y� �r�a�t�i�o�n�a�l� �w�h�e�n� �i�t� �i�s� �a�p�p�r�o�p�r�i�a�t�e� �t�o� �t�h�e� 
�a�c�h�i�e�v�e�m�e�n�t� �o�f� �g�i�v�e�n� �g�o�a�l�s� �w�i�t�h�i�n� �t�h�e� �l�i�m�i�t�s� �i�m�p�o�s�e�d� �b�y� �g�i�v�e�n� 
�c�o�n�d�i�t�i�o�n�s� �a�n�d� �c�o�n�s�t�r�a�i�n�t�s� �.�.�.� �T�h�e� �r�a�t�i�o�n�a�l�i�t�y� �o�f� �b�e�h�a�v�i�o�r� 
�d�e�p�e�n�d�s� �u�p�o�n� �t�h�e� �a�c�t�o�r� �i�n� �o�n�l�y� �a� �s�i�n�g�l�e� �r�e�s�p�e�c�t� �-� �h�i�s� �g�o�a�l�s�.� 
�G�i�v�e�n� �t�h�e�s�e� �g�o�a�l�s�,� �t�h�e� �r�a�t�i�o�n�a�l� �b�e�h�a�v�i�o�r� �i�s� �d�e�t�e�r�m�i�n�e�d� �e�n�t�i�r�e�l�y� �b�y� 
�t�h�e� �c�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �o�f� �t�h�e� �e�n�v�i�r�o�n�m�e�n�t� �i�n� �w�h�i�c�h� �i�t� �t�a�k�e�s� �p�l�a�c�e� 
�(�1�9�7�6�,� �p�p�.� �1�3�0�-�1�)�.� 

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

�B�e�h�a�v�i�o�r� �i�s� �p�r�o�c�e�d�u�r�a�l�l�y� �r�a�t�i�o�n�a�l� �w�h�e�n� �i�t� �i�s� �t�h�e� �o�u�t�c�o�m�e� �o�f� 
�a�p�p�r�o�p�r�i�a�t�e� �d�e�l�i�b�e�r�a�t�i�o�n�.� �I�t�s� �p�r�o�c�e�d�u�r�a�l� �r�a�t�i�o�n�a�l�i�t�y� �d�e�p�e�n�d�s� �u�p�o�n� 
�t�h�e� �p�r�o�c�e�s�s� �t�h�a�t� �g�e�n�e�r�a�t�e�d� �i�t� �.�.�.� �B�e�h�a�v�i�o�r� �t�e�n�d�s� �t�o� �b�e� �d�e�s�c�r�i�b�e�d� 
�a�s�  ��i�r�r�a�t�i�o�n�a�l�'� �i�n� �p�s�y�c�h�o�l�o�g�y� �w�h�e�n� �i�t� �r�e�p�r�e�s�e�n�t�s� �i�m�p�u�l�s�i�v�e� 
�r�e�s�p�o�n�s�e� �t�o� �a�f�f�e�c�t�i�v�e� �m�e�c�h�a�n�i�s�m�s� �w�i�t�h�o�u�t� �a�n� �a�d�e�q�u�a�t�e� �i�n�t�e�r�v�e�n�t�i�o�n� 
�o�f� �t�h�o�u�g�h�t� �(�1�9�7�6�,� �p�.� �1�3�2�)�.� 

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

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

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

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

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

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

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

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

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

�t�o� �a�n�y� �g�i�v�e�n� �a�c�t�i�o�n�.� �A�b�e�l�s�o�n� �(�1�9�7�6�)� �f�e�e�l�s� �t�h�e� �w�a�r�i�n�e�s�s� �a�r�i�s�e�s� �a�s� �t�h�e� 

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

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

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

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

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

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

�(�A�b�e�l�s�o�n�,� �p�.� �5�9�)�.� �N�o�t�i�o�n�s� �o�f� �r�a�t�i�o�n�a�l�i�t�y� �c�a�n� �b�e� �t�o�o� �p�r�e�s�u�m�p�t�i�v�e� �i�n� �t�h�a�t� 

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

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

�p�r�e�-�e�m�p�t�i�v�e� �c�o�n�c�e�p�t� �A�b�e�l�s�o�n� �s�t�a�t�e�s�:� 

�I�t� �i�s� �e�a�s�y� �t�o� �t�a�l�k� �a�b�o�u�t� �r�a�t�i�o�n�a�l�i�t�y�,� �b�u�t� �h�a�r�d� �t�o� �d�o� �a�n�y�t�h�i�n�g� �t�o� 
�a�d�v�a�n�c�e� �o�u�r� �u�n�d�e�r�s�t�a�n�d�i�n�g� �o�f� �i�t� �d�i�r�e�c�t�l�y�.� �T�h�e� �t�r�o�u�b�l�e� �i�s� �t�h�a�t� 
�o�n�c�e� �o�n�e� �s�t�a�r�t�s� �t�o� �t�a�l�k� �a�b�o�u�t� �r�a�t�i�o�n�a�l�i�t�y�,� �i�t� �p�r�e�-�e�m�p�t�s� �t�h�e� �w�a�y� �w�e� 
�o�r�g�a�n�i�z�e� �o�u�r� �v�i�e�w�s� �o�f� �h�u�m�a�n� �t�h�o�u�g�h�t� �a�n�d� �b�e�h�a�v�i�o�r�.� �W�e� �t�e�n�d� �t�o� 
�t�h�i�n�k� �a�l�w�a�y�s� �i�n� �t�e�r�m�s� �o�f� �d�e�f�a�u�l�t� �f�r�o�m� �a� �s�t�a�n�d�a�r�d� �-� �i�n� 
�s�u�c�h�-�a�n�d�-�s�u�c�h� �a� �s�i�t�u�a�t�i�o�n�,� �w�h�y� �d�o� �p�e�o�p�l�e� �n�o�t� �b�e�h�a�v�e� �r�a�t�i�o�n�a�l�l�y�?� 
�B�u�t� �s�e�a�r�c�h�i�n�g� �f�o�r� �t�h�e� �i�d�e�a�l�i�z�a�t�i�o�n� �t�h�a�t� �i�s�n�'�t� �t�h�e�r�e� �i�s� �a� �l�e�s�s� 
�p�r�o�d�u�c�t�i�v�e� �r�e�s�e�a�r�c�h� �s�t�r�a�t�e�g�y� �t�h�a�n� �f�i�n�d�i�n�g� �o�u�t� �w�h�a�t� �i�s� �t�h�e�r�e�.� 
�R�a�t�i�o�n�a�l�i�t�y� �s�i�m�p�l�y� �m�a�y� �n�o�t� �b�e� �a� �u�s�e�f�u�l� �d�e�s�c�r�i�p�t�i�v�e� �c�o�n�c�e�p�t� �w�h�e�n� �w�e� 
�l�o�o�k� �c�a�r�e�f�u�l�l�y� �a�t� �w�h�a�t� �i�s� �g�o�i�n�g� �o�n� �p�s�y�c�h�o�l�o�g�i�c�a�l�l�y� �(�1�9�7�6�,� �p�.� �6�1�)�.� 

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

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

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

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

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

�2�.�3�.�3� �U�t�i�l�i�t�y� �M�a�x�i�m�i�z�a�t�i�o�n� 

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

�c�h�o�i�c�e� �i�s� �t�h�e� �m�a�i�n�t�a�i�n�e�d� �h�y�p�o�t�h�e�s�i�s� �t�h�a�t� �i�n�d�i�v�i�d�u�a�l�s� �s�e�e�k� �t�o� �m�a�x�i�m�i�z�e� 

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

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

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

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

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

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

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

�p�s�y�c�h�o�l�o�g�i�s�t� �l�o�o�k�s� �e�l�s�e�w�h�e�r�e� �f�o�r� �e�x�p�l�a�n�a�t�i�o�n�:� 

�F�o�r� �l�e�a�r�n�i�n�g� �t�h�e�o�r�i�s�t�s�,� �i�t� �i�s� �s�c�h�e�d�u�l�e�s� �o�f� �r�e�i�n�f�o�r�c�e�m�e�n�t�;� �f�o�r� 
�F�r�e�u�d�i�a�n�s�,� �u�n�c�o�n�s�c�i�o�u�s� �m�o�t�i�v�a�t�i�o�n�s�;� �f�o�r� �d�e�v�e�l�o�p�m�e�n�t�a�l�i�s�t�s�,� �t�h�e� 
�i�n�d�i�v�i�d�u�a�l�'�s� �s�t�a�g�e� �o�f� �c�o�g�n�i�t�i�v�e� �d�e�v�e�l�o�p�m�e�n�t�;� �f�o�r� �s�o�c�i�a�l� 
�p�s�y�c�h�o�l�o�g�i�s�t�s�,� �t�h�e� �c�u�r�r�e�n�t� �s�o�c�i�a�l� �c�o�n�t�e�x�t� �a�n�d� �t�h�e� �w�a�y� �t�h�e� 
�i�n�d�i�v�i�d�u�a�l� �r�e�p�r�e�s�e�n�t�s� �i�t�;� �e�v�e�n� �c�o�g�n�i�t�i�v�e� �p�s�y�c�h�o�l�o�g�i�s�t�s� �a�r�g�u�e� �t�h�a�t� 
�t�h�e� �i�n�d�i�v�i�d�u�a�l�'�s� �p�a�r�t�i�c�u�l�a�r� �i�n�f�o�r�m�a�t�i�o�n� �p�r�o�c�e�s�s�i�n�g� �m�a�c�h�i�n�e�r�y� �w�i�l�l� 
�c�o�n�s�t�r�a�i�n� �h�i�s� �o�r� �h�e�r� �p�e�r�f�o�r�m�a�n�c�e� �(�L�e�a�,� �T�a�r�p�y� �a�n�d� �W�e�b�l�e�y�,� �1�9�8�7�,� �p�.� 
�1�0�3�)�.� 

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

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

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

�a�c�c�o�m�m�o�d�a�t�e�s� �t�h�e� �f�a�c�t�s� �a�s� �t�h�e�y� �e�m�e�r�g�e� �r�a�t�h�e�r� �t�h�a�n� �t�e�l�l�i�n�g� �u�s� �w�h�a�t� �t�o� 
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�e�x�p�e�c�t� �i�n� �a�d�v�a�n�c�e� �(�L�e�a�,� �T�a�r�p�y� �a�n�d� �W�e�b�l�e�y�,� �1�9�8�7�,� �p�.� �4�8�1�)�.� �F�o�r� �t�h�i�s� 

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

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

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

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

�b�o�l�s�t�e�r�i�n�g� �a�s�s�u�m�p�t�i�o�n�s�.� �L�e�a�,� �T�a�r�p�y� �a�n�d� �W�e�b�l�e�y� �(�1�9�8�7�)� �a�n�d� �S�i�m�o�n� �(�1�9�8�7�)� 

�p�o�i�n�t� �t�o� �t�h�e� �w�o�r�k� �o�f� �G�a�r�y� �B�e�c�k�e�r� �a�s� �a�n� �e�x�a�m�p�l�e�:� 

�T�h�e� �c�o�n�t�r�i�b�u�t�i�o�n� �o�f� �t�h�e� �u�t�i�l�i�t�y� �m�a�x�i�m�i�z�i�n�g� �f�r�a�m�e�w�o�r�k� �t�o� �B�e�c�k�e�r�'�s� 
�a�n�a�l�y�s�i�s� �i�s�,� �i�n� �f�a�c�t�,� �r�a�t�h�e�r� �s�l�i�g�h�t�;� �m�o�s�t� �o�f� �t�h�e� �w�o�r�k� �i�s� �d�o�n�e� �b�y� 
�e�c�o�n�o�m�i�c� �g�e�n�e�r�a�l� �k�n�o�w�l�e�d�g�e� �.�.�.� �N�e�i�t�h�e�r� �t�h�e� �u�t�i�l�i�t�y� �m�a�x�i�m�i�z�i�n�g� 
�f�r�a�m�e�w�o�r�k� �n�o�r� �B�e�c�k�e�r�'�s� �g�e�n�e�r�a�l� �k�n�o�w�l�e�d�g�e� �p�e�r�s�u�a�d�e�s� �u�s� �t�o� �a�c�c�e�p�t� 
�h�i�s� �a�n�a�l�y�s�i�s�.� �W�h�a�t� �i�s� �p�e�r�s�u�a�s�i�v�e� �i�s� �t�h�e� �s�t�a�t�i�s�t�i�c�a�l� �a�n�d� 
�e�c�o�n�o�m�e�t�r�i�c� �e�v�i�d�e�n�c�e� �t�h�a�t� �h�e� �a�s�s�e�m�b�l�e�s� �i�n� �s�u�p�p�o�r�t� �o�f� �h�i�s� 
�p�r�e�d�i�c�t�i�o�n�s� �(�L�e�a�,� �T�a�r�p�y� �a�n�d� �W�e�b�l�e�y�,� �1�9�8�7�,� �p�.� �5�1�0�-�1�)�.� 

�I�n� �a�n�o�t�h�e�r� �e�x�a�m�p�l�e�,� �E�i�c�h�n�e�r� �(�1�9�8�3�)� �p�o�i�n�t�s� �o�u�t� �t�h�a�t� �r�e�c�o�g�n�i�t�i�o�n� �o�f� �a� 

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

�u�t�i�l�i�t�y� �m�a�x�i�m�i�z�i�n�g� �a�s�s�u�m�p�t�i�o�n�.� 

�2�.�3�.�4� �P�r�o�t�e�c�t�i�n�g� �N�o�r�m�a�t�i�v�e� �C�o�n�t�e�n�t� 

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

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

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

�e�c�o�n�o�m�i�s�t� �(�S�t�i�g�l�e�r� �a�n�d� �B�e�c�k�e�r�,� �1�9�7�7�)�.� �B�o�t�h� �o�f� �t�h�e�s�e� �e�l�e�m�e�n�t�s� �a�r�e� �v�e�r�y� 

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

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

�I�t� �i�s� �p�o�s�s�i�b�l�e�,� �o�n� �c�o�n�s�i�d�e�r�i�n�g� �t�h�i�s� �s�e�t� �o�f� �c�o�n�t�r�a�s�t�s� �b�e�t�w�e�e�n� 
�d�e�c�i�s�i�o�n�m�a�k�i�n�g� �a�s� �w�e� �t�h�i�n�k� �i�t� �o�u�g�h�t� �t�o� �o�c�c�u�r� �a�n�d� �d�e�c�i�s�i�o�n�m�a�k�i�n�g� �a�s� 
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�w�e� �t�h�i�n�k� �i�t� �d�o�e�s� �o�c�c�u�r� �t�o� �t�r�i�v�i�a�l�i�z�e� �t�h�e� �i�s�s�u�e� �i�n�t�o� �a� 
�"�d�e�f�i�n�i�t�i�o�n�a�l� �p�r�o�b�l�e�m�"�.� �B�y� �s�u�i�t�a�b�l�e� �m�a�n�i�p�u�l�a�t�i�n�g� �t�h�e� �c�o�n�c�e�p�t� �o�f� 
�t�a�s�t�e�s�,� �o�n�e� �c�a�n� �s�a�v�e� �t�h�e� �c�l�a�s�s�i�c�a�l� �t�h�e�o�r�i�e�s� �o�f� �c�h�o�i�c�e� �a�s� 

�"�e�x�p�l�a�n�a�t�i�o�n�s�"� �i�n� �a� �f�o�r�m�a�l� �s�e�n�s�e�,� �b�u�t� �p�r�o�b�a�b�l�y� �a�t� �t�h�e� �e�x�p�e�n�s�e� �o�f� 
�s�t�r�e�t�c�h�i�n�g� �a� �g�o�o�d� �i�d�e�a� �i�n�t�o� �a� �d�o�u�b�t�f�u�l� �i�d�e�o�l�o�g�y� �(�M�a�r�c�h�,� �1�9�7�8�,� �p�.� 
�5�9�7�)�.� 

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

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

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

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

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

�e�c�o�n�o�m�i�c�s�;� �c�o�n�s�u�m�e�r� �s�o�v�e�r�e�i�g�n�t�y� �s�u�p�p�o�r�t�s� �t�h�e� �s�t�a�t�u�s� �q�u�o� �(�E�t�z�i�o�n�i�,� �1�9�8�8�)�.� 

�2�.�3�.�5� �A�p�p�r�o�a�c�h� �t�o� �E�m�p�i�r�i�c�a�l� �W�o�r�k� 

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

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

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

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

�r�e�f�l�e�c�t�e�d� �i�n� �d�i�f�f�e�r�e�n�t� �a�p�p�r�o�a�c�h�e�s� �t�o� �e�m�p�i�r�i�c�a�l� �w�o�r�k� �(�H�o�g�a�r�t�h� �a�n�d� �R�e�d�e�r�,� 

�1�9�8�7�)�.� �G�i�v�e�n� �t�h�e� �e�l�e�g�a�n�t� �a�x�i�o�m�a�t�i�c� �m�o�d�e�l�,� �e�c�o�n�o�m�i�s�t�s� �a�r�e� �c�o�m�f�o�r�t�a�b�l�e� �i�n� 

�m�a�k�i�n�g� �p�r�e�d�i�c�t�i�o�n�s� �w�i�t�h� �l�i�t�t�l�e� �e�m�p�i�r�i�c�a�l� �e�v�i�d�e�n�c�e�.� �I�n� �c�o�n�t�r�a�s�t�,� �t�h�e� 

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

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

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

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

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

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

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

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

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

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

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

�b�e�h�a�v�i�o�r� �(�H�o�g�a�r�t�h� �a�n�d� �R�e�d�e�r�,� �1�9�8�7�;� �T�h�a�l�e�r�,� �1�9�8�7�a�;� �J�u�n�g�e�r�m�a�n�n�,� �1�9�8�3�)�.� 

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

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

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

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

�t�r�o�u�b�l�e�d� �b�y� �a�n�o�m�a�l�i�e�s�.� �R�e�s�e�a�r�c�h� �b�y� �R�u�s�s�e�l�l� �a�n�d� �T�h�a�l�e�r� �(�1�9�8�5�)� �s�u�g�g�e�s�t�s� 

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

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

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

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

�b�y� �r�e�s�e�a�r�c�h� �(�S�l�o�v�i�c� �a�n�d� �L�i�c�h�t�e�n�s�t�e�i�n�,� �1�9�8�3�)�.� �F�u�r�t�h�e�r�m�o�r�e�,� 

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

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

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

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

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

�s�i�t�u�a�t�i�o�n�s� �e�i�t�h�e�r�:� 

�o�u�t�c�o�m�e�s� �a�r�e� �c�o�m�m�o�n�l�y� �d�e�l�a�y�e�d� �a�n�d� �n�o�t� �e�a�s�i�l�y� �a�t�t�r�i�b�u�t�a�b�l�e� �t�o� �a� 
�p�a�r�t�i�c�u�l�a�r� �a�c�t�i�o�n� �.�.�.� �v�a�r�i�a�b�i�l�i�t�y� �i�n� �t�h�e� �e�n�v�i�r�o�n�m�e�n�t� �d�e�g�r�a�d�e�s� �t�h�e� 
�r�e�l�i�a�b�i�l�i�t�y� �o�f� �t�h�e� �f�e�e�d�b�a�c�k� �.�.�.� �t�h�e�r�e� �i�s� �o�f�t�e�n� �n�o� �i�n�f�o�r�m�a�t�i�o�n� 
�a�b�o�u�t� �w�h�a�t� �t�h�e� �o�u�t�c�o�m�e� �w�o�u�l�d� �h�a�v�e� �b�e�e�n� �i�f� �a�n�o�t�h�e�r� �d�e�c�i�s�i�o�n� �h�a�d� 
�b�e�e�n� �t�a�k�e�n� �.�.�.� �a�n�d� �.�.�.� �m�o�s�t� �i�m�p�o�r�t�a�n�t� �d�e�c�i�s�i�o�n�s� �a�r�e� �u�n�i�q�u�e� �a�n�d� 
�t�h�e�r�e�f�o�r�e� �p�r�o�v�i�d�e� �l�i�t�t�l�e� �o�p�p�o�r�t�u�n�i�t�y� �f�o�r� �l�e�a�r�n�i�n�g� �(�H�o�g�a�r�t�h� �a�n�d� 
�R�e�d�e�r�,� �1�9�8�7�,� �p�.� �8�)�.� 

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

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

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

�s�y�s�t�e�m�a�t�i�c� �a�n�d� �n�o�t� �r�a�n�d�o�m� �(�T�h�a�l�e�r�,� �1�9�8�7�a�)�.� �T�h�u�s�,� �c�a�n�c�e�l�l�a�t�i�o�n� �o�f� 

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

�2�.�4� �S�u�m�m�a�r�y� �a�n�d� �I�m�p�l�i�c�a�t�i�o�n�s� 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

�r�e�a�s�o�n�i�n�g�.� 

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

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

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

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

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

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

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

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

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

�4�2



�C�h�a�p�t�e�r� �3� 

�E�m�p�i�r�i�c�a�l� �M�o�d�e�l�s� 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

�l�a�b�o�r�a�t�o�r�y� �s�e�t�t�i�n�g� �(�S�l�o�v�i�c� �e�t� �a�l�,�1�9�7�7�;� �L�o�e�w�e�n�s�t�e�i�n�,� �1�9�8�8�)�.� �F�o�r� �t�h�e� �m�o�s�t� 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

�d�e�g�r�e�e� �o�f� �h�a�z�a�r�d� �f�a�c�e�d�.� 

�3�.�1� �R�a�t�e� �o�f� �T�i�m�e� �P�r�e�f�e�r�e�n�c�e� �(�T�P�R�)� 

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

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

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

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

�T�P�R� �=� �g�(� �I�N�C�,� �A�G�E�,� �E�X�P�,� �R�A�T�T�,� �F�L�O�,� �E�R�O�,� �C�O�A� �)� �[�3�.�1�]� 

�w�h�e�r�e� 

�T�P�R� �=� �t�h�e� �p�e�r�s�o�n�a�l� �r�a�t�e� �o�f� �t�i�m�e� �p�r�e�f�e�r�e�n�c�e� �a�p�p�l�y�i�n�g� �t�o� �s�h�o�r�e� �p�r�o�t�e�c�t�i�o�n� 

�d�e�c�i�s�i�o�n�s�,� 

�I�N�C� �=� �t�h�e� �i�n�c�o�m�e� �o�f� �t�h�e� �l�a�n�d�o�w�n�e�r�,� 

�A�G�E� �=� �t�h�e� �a�g�e� �o�f� �t�h�e� �l�a�n�d�o�w�n�e�r�,� 

�E�X�P� �=� �t�h�e� �o�w�n�e�r�s� �e�x�p�e�r�i�e�n�c�e� �w�i�t�h� �f�l�o�o�d�i�n�g� �a�n�d�/�o�r� �e�r�o�s�i�o�n�,� 

�R�A�T�T� �=� �r�i�s�k� �a�t�t�i�t�u�d�e� �o�f� �t�h�e� �l�a�n�d�o�w�n�e�r�,� 

�E�R�O� �=� �l�e�v�e�l� �o�f� �e�r�o�s�i�o�n� �a�c�t�i�v�i�t�y�,� 

�F�L�O� �=� �l�e�v�e�l� �o�f� �f�l�o�o�d�i�n�g� �a�c�t�i�v�i�t�y�,� �a�n�d� 

�C�O�A� �=� �m�e�m�b�e�r�s�h�i�p� �i�n� �a� �c�o�a�l�i�t�i�o�n�.� 
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�3�.�1�.�1� �I�n�c�o�m�e� 

�H�a�u�s�m�a�n� �(�1�9�7�9�)� �a�n�d� �H�o�u�s�t�o�n� �(�1�9�8�3�)� �s�u�g�g�e�s�t� �t�h�a�t� �t�h�e� �t�i�m�e� �p�r�e�f�e�r�e�n�c�e� �r�a�t�e� 

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

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

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

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

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

�3�.�1�.�2� �A�g�e� �o�f� �t�h�e� �L�a�n�d�o�w�n�e�r� �(�A�G�E�)� 

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

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

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

�S�v�e�n�s�o�n� �a�n�d� �K�a�r�l�s�s�o�n� �(�1�9�8�9�)� �s�u�g�g�e�s�t� �t�h�a�t� �t�h�e� �p�e�r�s�o�n�a�l� �t�i�m�e� �h�o�r�i�z�o�n� �i�s� �a� 

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

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

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

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

�3�.�1�.�3� �P�a�s�t� �H�a�z�a�r�d� �E�x�p�e�r�i�e�n�c�e� �(�E�X�P�)� 

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

�i�n�d�i�v�i�d�u�a�l�'�s� �p�r�e�v�i�o�u�s� �e�x�p�e�r�i�e�n�c�e� �w�i�t�h� �t�h�o�s�e� �h�a�z�a�r�d�s� �m�a�y� �p�l�a�y� �a� �r�o�l�e� �i�n� 

�t�h�e� �l�e�v�e�l� �o�f� �u�t�i�l�i�t�y� �(�d�i�s�u�t�i�l�i�t�y�)� �a�s�s�i�g�n�e�d� �t�o� �a� �f�u�t�u�r�e� �h�a�z�a�r�d� �e�v�e�n�t�.� 
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�T�h�i�s� �r�e�l�a�t�i�o�n�s�h�i�p� �m�a�y� �b�e� �c�a�p�t�u�r�e�d� �i�n� �t�h�e� �a�t�t�e�m�p�t� �t�o� �e�l�i�c�i�t� �a� �p�e�r�s�o�n�'�s� 

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

�e�x�p�e�r�i�e�n�c�e� �o�f� �f�l�o�o�d�i�n�g� �o�r� �e�r�o�s�i�o�n�.� 

�3�.�1�.�4� �R�i�s�k� �A�t�t�i�t�u�d�e� �(�R�A�T�T�)� 

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

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

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

�r�e�s�p�o�n�d�e�n�t�'�s� �r�i�s�k� �a�t�t�i�t�u�d�e� �m�a�y� �p�l�a�y� �a� �r�o�l�e� �i�n� �t�h�a�t� �c�h�o�i�c�e� �(�J�u�n�g�e�r�m�a�n�n� 

�a�n�d� �F�l�e�i�s�c�h�e�r�,� �1�9�8�8�)�.� �A� �r�i�s�k� �a�v�e�r�s�e� �i�n�d�i�v�i�d�u�a�l� �m�a�y� �c�h�o�o�s�e� �a� �p�r�o�j�e�c�t� 

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

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

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

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

�e�s�t�i�m�a�t�i�o�n�.� 

�3�.�1�.�5� �H�a�z�a�r�d� �L�e�v�e�l�s� �(�E�R�O� �&� �F�L�O�)� 

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

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

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

�p�r�e�f�e�r�e�n�c�e� �r�a�t�e� �t�h�a�n� �f�o�r� �t�h�o�s�e� �o�w�n�e�r�s� �f�a�c�i�n�g� �l�e�s�s� �o�f� �a� �h�a�z�a�r�d�.� 
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�3�.�1�.�6� �C�o�a�l�i�t�i�o�n� �M�e�m�b�e�r�s�h�i�p� �(�C�O�A�)� 

�I�n� �t�h�e� �m�i�d� �1�9�8�0�'�s�,� �a� �c�o�m�b�i�n�a�t�i�o�n� �o�f� �s�t�o�r�m�s� �a�n�d� �h�i�g�h�e�r� �t�h�a�n� �a�v�e�r�a�g�e� �w�a�t�e�r� 

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

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

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

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

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

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

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

�3�.�2� �P�r�o�b�a�b�i�l�i�t�y� �T�r�u�n�c�a�t�i�o�n� 

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

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

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

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

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

�s�e�v�e�r�a�l� �f�a�c�t�o�r�s�.� �A� �m�o�d�e�l� �t�o� �b�e� �e�s�t�i�m�a�t�e�d� �e�m�p�i�r�i�c�a�l�l�y� �i�s�:� 

�P�R�O�B� �=� �h�(� �E�X�P�,� �E�D�U�C�,� �R�A�T�T�,� �I�N�C�,� �E�R�O�,� �F�L�O�,� �C�O�A�,� �)� �[�3�.�2�]� 

�w�h�e�r�e� 

�P�R�O�B� �=� �t�h�e� �d�e�g�r�e�e� �t�o� �w�h�i�c�h� �a� �l�a�n�d�o�w�n�e�r� �t�r�u�n�c�a�t�e�s� �t�h�e� �p�r�o�b�a�b�i�l�i�t�y� �o�f� �t�h�e� 

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

�4�8



�E�X�P� �=� �t�h�e� �o�w�n�e�r�s� �e�x�p�e�r�i�e�n�c�e� �w�i�t�h� �f�l�o�o�d�i�n�g� �a�n�d�/�o�r� �e�r�o�s�i�o�n�,� �a�n�d� 

�E�D�U�C� �=� �t�h�e� �e�d�u�c�a�t�i�o�n� �o�f� �t�h�e� �l�a�n�d�o�w�n�e�r�.� 

�R�A�T�T� �=� �r�i�s�k� �a�t�t�i�t�u�d�e� �o�f� �t�h�e� �l�a�n�d�o�w�n�e�r�,� 

�I�N�C� �=� �t�h�e� �i�n�c�o�m�e� �o�f� �t�h�e� �l�a�n�d�o�w�n�e�r�,� 

�E�R�O� �=� �l�e�v�e�l� �o�f� �e�r�o�s�i�o�n� �a�c�t�i�v�i�t�y�,� 

�F�L�O� �=� �l�e�v�e�l� �o�f� �f�l�o�o�d�i�n�g� �a�c�t�i�v�i�t�y�,� �a�n�d� 

�C�O�A� �=� �m�e�m�b�e�r�s�h�i�p� �i�n� �a� �c�o�a�l�i�t�i�o�n�.� 

�3�.�2�.�1� �P�a�s�t� �H�a�z�a�r�d� �E�x�p�e�r�i�e�n�c�e� �(�E�X�P�)� 

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

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

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

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

�e�x�p�e�r�i�e�n�c�e�.� 

�3�.�2�.�2� �E�d�u�c�a�t�i�o�n� �o�f� �t�h�e� �P�r�o�p�e�r�t�y� �O�w�n�e�r� �(�E�D�U�C�)� 

�I�n� �a�d�d�i�t�i�o�n� �t�o� �e�x�p�e�r�i�e�n�c�e�,� �i�t� �i�s� �e�x�p�e�c�t�e�d� �t�h�a�t� �i�n�c�r�e�a�s�e�d� �l�a�n�d�o�w�n�e�r� 

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

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

�3�.�2�.�3� �R�i�s�k� �A�t�t�i�t�u�d�e� �(�R�A�T�T�)� 

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

�e�q�u�a�l� �e�x�p�e�c�t�e�d� �v�a�l�u�e�.� �T�h�e� �r�e�s�p�o�n�d�e�n�t�'�s� �r�i�s�k� �a�t�t�i�t�u�d�e� �m�a�y� �p�l�a�y� �a� �r�o�l�e� �i�n� 

�t�h�a�t� �c�h�o�i�c�e� �(�P�r�a�t�t�,� �1�9�6�4�)�.� �A� �r�i�s�k� �a�v�e�r�s�e� �i�n�d�i�v�i�d�u�a�l� �m�a�y� �c�h�o�o�s�e� �a�n� 

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

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

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

�3�.�2�.�4� �O�t�h�e�r� �C�o�n�t�r�o�l� �V�a�r�i�a�b�l�e�s� �(�I�N�C�,� �E�R�O�,� �F�L�O� �&� �C�O�A�)� 

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

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

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

�a�n�a�l�y�s�i�s� �a�s� �t�h�e�y� �h�i�g�h�l�i�g�h�t� �a� �d�e�c�i�s�i�o�n� �m�a�k�e�r�'�s� �i�n�c�o�m�e� �c�o�n�s�t�r�a�i�n�t�,� �h�a�z�a�r�d� 

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

�3�.�3� �T�i�m�e� �H�o�r�i�z�o�n� �(�T�H�)� 

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

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

�s�e�v�e�r�a�l� �v�a�r�i�a�b�l�e�s�:� 

�T�H� �=� �f� �(�A�G�E�,� �E�D�U�C�,� �I�N�C�,� �E�R�O�,� �F�L�O�,� �C�O�A�)� �[�3�.�3�]� 

�w�h�e�r�e�:� 

�T�H� �=� �t�i�m�e� �h�o�r�i�z�o�n�,� 
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�A�G�E� �=� �a�g�e� �o�f� �t�h�e� �p�r�o�p�e�r�t�y� �o�w�n�e�r�,� 

�E�D�U�C� �e�d�u�c�a�t�i�o�n� �o�f� �t�h�e� �p�r�o�p�e�r�t�y� �o�w�n�e�r�,� 

�I�N�C� �=� �i�n�c�o�m�e� �o�f� �t�h�e� �p�r�o�p�e�r�t�y� �o�w�n�e�r�,� 

�E�R�O� �=� �l�e�v�e�l� �o�f� �e�r�o�s�i�o�n� �a�c�t�i�v�i�t�y�,� 

�F�L�O� �=� �l�e�v�e�l� �o�f� �f�l�o�o�d�i�n�g� �a�c�t�i�v�i�t�y�,� �a�n�d� 

�C�O�A� �=� �m�e�m�b�e�r�s�h�i�p� �i�n� �a� �c�o�a�l�i�t�i�o�n�.� 

�3�.�3�.�1� �A�g�e� �o�f� �t�h�e� �P�r�o�p�e�r�t�y� �O�w�n�e�r� �(�A�G�E�)� 

�A�l�t�h�o�u�g�h� �S�v�e�n�s�o�n� �a�n�d� �K�a�r�l�s�s�o�n� �(�1�9�8�9�)� �d�i�d� �n�o�t� �e�x�p�l�i�c�i�t�l�y� �c�o�n�s�i�d�e�r� �a�g�e� �a�s� 

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

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

�a�p�p�r�o�p�r�i�a�t�e� �f�o�r� �a� �v�a�r�i�e�t�y� �o�f� �i�s�s�u�e�s�.� �I�t� �w�a�s� �h�y�p�o�t�h�e�s�i�z�e�d� �t�h�a�t� �t�h�e� 

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

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

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

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

�3�.�3�.�2� �H�a�z�a�r�d� �L�e�v�e�l�s� �(�E�R�O� �&� �F�L�O�)� 

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

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

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

�p�l�a�n�n�i�n�g�.� 
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�3�.�3�.�3�.� �O�t�h�e�r� �C�o�n�t�r�o�l� �V�a�r�i�a�b�l�e�s� �(�I�N�C�,� �E�D�U�C� �&� �C�O�A�)� 

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

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

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

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

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

�3�.�4� �A�d�o�p�t�i�n�g� �S�h�o�r�e�l�i�n�e� �P�r�o�t�e�c�t�i�o�n� 

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

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

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

�D�E�N�B� �=� �h�(�C�w�o�,� �C�w�,� �K�,� �V�w�,� �V�w�o�,� �r�,� �T�,� �@�)� �[�3�.�4�]� 

�w�h�e�r�e� 

�D�E�N�B� �=� �t�h�e� �d�i�s�c�o�u�n�t�e�d� �e�x�p�e�c�t�e�d� �n�e�t� �b�e�n�e�f�i�t�s� �o�f� �s�h�o�r�e� �p�r�o�t�e�c�t�i�o�n�,� 

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

�C�w� �=� �t�h�e� �p�r�o�p�e�r�t�y� �d�a�m�a�g�e� �e�x�p�e�r�i�e�n�c�e�d� �w�i�t�h� �s�h�o�r�e� �p�r�o�t�e�c�t�i�o�n�,� 

�K� �=� �c�a�p�i�t�a�l� �c�o�s�t� �o�f� �s�h�o�r�e� �p�r�o�t�e�c�t�i�o�n�,� 

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

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

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

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

�T�h�e� �d�e�c�i�s�i�o�n� �t�o� �t�a�k�e� �a�c�t�i�o�n� �(�o�r� �t�o� �n�o�t� �t�a�k�e� �a�c�t�i�o�n�)� �t�o� �p�r�o�t�e�c�t� �a� 

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

�d�i�s�c�o�u�n�t�e�d� �e�x�p�e�c�t�e�d� �n�e�t� �b�e�n�e�f�i�t�s� �o�f� �t�h�e� �a�c�t�i�o�n�;� �a�s� �D�E�N�B� �r�i�s�e�s� �s�o� �d�o�e�s� 

�t�h�e� �l�i�k�e�l�i�h�o�o�d� �t�h�a�t� �a�n� �i�n�d�i�v�i�d�u�a�l� �w�i�l�l� �t�a�k�e� �p�r�o�t�e�c�t�i�v�e� �a�c�t�i�o�n�:� 

�P�r�o�t�e�c�t�/�N�o�t� �P�r�o�t�e�c�t� �=� �f�£�(�D�E�N�B�)�.� 

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

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

�p�r�e�s�e�n�t�e�d� �i�n� �t�e�r�m�s� �o�f� �[�3�.�4�]�.� �T�h�e� �e�m�p�i�r�i�c�a�l� �m�o�d�e�l� �i�s� �a�s� �f�o�l�l�o�w�s�:� 

�P�r�o�t�e�c�t�/�N�o�t� �P�r�o�t�e�c�t� �=� �g�(�T�P�R�,� �P�R�O�B�,� �T�H�,� �P�R�P�R�,� �P�V�A�L�,� �K�S�P�,� �E�R�O�,� 

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

�R�A�T�T�,� �A�G�E�,� �E�D�U�C�,� �E�X�P�,� �C�O�A�,� �I�N�C�)� �[�3�.�5�]� 

�w�h�e�r�e� 

�T�P�R� �=� �l�a�n�d�o�w�n�e�r�'�s� �p�e�r�s�o�n�a�l� �t�i�m�e� �p�r�e�f�e�r�e�n�c�e� �r�a�t�e�,� 

�P�R�O�B� �=� �p�r�o�b�a�b�i�l�i�t�y� �o�f� �e�x�p�e�r�i�e�n�c�i�n�g� �d�a�m�a�g�e�,� 

�T�H� �=� �t�h�e� �l�a�n�d�o�w�n�e�r�'�s� �p�e�r�s�o�n�a�l� �t�i�m�e� �(�p�l�a�n�n�i�n�g�)� �h�o�r�i�z�o�n�,� 

�P�R�P�R� �=� �s�h�o�r�e�l�i�n�e� �p�r�o�t�e�c�t�i�o�n� �t�a�k�e�n� �b�y� �a� �p�r�e�v�i�o�u�s� �o�w�n�e�r�,� 

�P�V�A�L� �=� �t�h�e� �m�a�r�k�e�t� �v�a�l�u�e� �o�f� �t�h�e� �p�r�o�p�e�r�t�y�,� 

�K�S�P� �=� �t�h�e� �p�e�r�c�e�i�v�e�d� �c�a�p�i�t�a�l� �c�o�s�t� �o�f� �s�h�o�r�e� �p�r�o�t�e�c�t�i�o�n�,� 

�E�R�O� �=� �s�e�v�e�r�i�t�y� �o�f� �e�r�o�s�i�o�n�,� 

�F�L�O� �=� �e�x�i�s�t�e�n�c�e� �o�f� �a� �f�l�o�o�d�i�n�g� �p�r�o�b�l�e�m�,� 
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�I�N�S� �=� �c�o�m�m�e�r�c�i�a�l� �i�n�s�u�r�a�n�c�e� �t�o� �p�r�o�t�e�c�t� �a�g�a�i�n�s�t� �f�l�o�o�d�i�n�g�,� 

�O�C�C� �=� �t�h�e� �f�r�e�q�u�e�n�c�y� �o�f� �o�c�c�u�p�a�n�c�y� �o�f� �t�h�e� �d�w�e�l�l�i�n�g�,� 

�T�E�N� �=� �t�h�e� �t�e�n�a�n�c�y� �s�t�a�t�u�s� �o�f� �t�h�e� �p�r�o�p�e�r�t�y�,� 

�R�E�S�I�D� �e�x�i�s�t�e�n�c�e� �o�f� �a� �r�e�s�i�d�e�n�c�e� �o�n� �t�h�e� �p�r�o�p�e�r�t�y�.� 

�A�I�D� �=� �e�x�p�e�c�t�a�t�i�o�n� �o�f� �g�o�v�e�r�n�m�e�n�t� �a�i�d� �f�o�r� �p�r�o�t�e�c�t�i�o�n�,� 

�C�A�P� �=� �t�h�e� �d�e�g�r�e�e� �t�h�a�t� �p�r�o�t�e�c�t�i�o�n� �e�x�p�e�n�d�i�t�u�r�e� �i�s� �e�x�p�e�c�t�e�d� �t�o� �b�e� 

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

�R�A�T�T� �=� �t�h�e� �p�r�o�p�e�r�t�y� �o�w�n�e�r�'�s� �r�i�s�k� �a�t�t�i�t�u�d�e�,� 

�A�G�E� �=� �a�g�e� �o�f� �t�h�e� �p�r�o�p�e�r�t�y� �o�w�n�e�r�,� 

�E�D�U�C� �=� �e�d�u�c�a�t�i�o�n� �o�f� �t�h�e� �p�r�o�p�e�r�t�y� �o�w�n�e�r�,� 

�E�X�P� �=� �p�a�s�t� �e�x�p�e�r�i�e�n�c�e� �w�i�t�h� �f�l�o�o�d�i�n�g� �a�n�d� �e�r�o�s�i�o�n� �o�f� �p�r�o�p�e�r�t�y�,� 

�C�O�A� �=� �m�e�m�b�e�r�s�h�i�p� �i�n� �a� �c�o�a�l�i�t�i�o�n�,� �a�n�d� 

�I�N�G� �=� �i�n�c�o�m�e�.� 

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

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

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

�3�.�4�.�1� �T�i�m�e� �P�r�e�f�e�r�e�n�c�e� �R�a�t�e�,� �P�r�o�b�a�b�i�l�i�t�y� �a�n�d� �T�i�m�e� �H�o�r�i�z�o�n� 

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

�t�a�k�e� �p�r�o�t�e�c�t�i�v�e� �a�c�t�i�o�n� �a�r�e� �t�h�e� �t�i�m�e� �h�o�r�i�z�o�n�,� �r�a�t�e� �o�f� �t�i�m�e� �p�r�e�f�e�r�e�n�c�e� �a�n�d� 

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

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

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

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

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

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

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

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

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

�s�a�y� �t�h�a�t� �t�h�e�s�e� �s�t�r�u�c�t�u�r�e�s� �n�e�c�e�s�s�a�r�i�l�y� �m�e�e�t� �e�x�p�e�c�t�a�t�i�o�n�s�)�.� �G�i�v�e�n� �t�h�i�s� 

�a�s�s�u�m�p�t�i�o�n�,� �a�s� �t�h�e� �t�i�m�e� �h�o�r�i�z�o�n� �d�e�c�r�e�a�s�e�s� �(�T� �i�n� �[�3�.�4�]�)� �a� �p�r�o�p�e�r�t�y� �o�w�n�e�r� 

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

�i�s� �b�e�i�n�g� �s�h�o�r�t�e�n�e�d�.� �A�n� �i�n�c�r�e�a�s�e�d� �t�i�m�e� �p�r�e�f�e�r�e�n�c�e� �r�a�t�e� �(�r� �i�n� �[�3�.�4�]�)� �w�i�l�l� 

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

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

�[�3�.�4�]�)� �w�i�l�l� �r�e�d�u�c�e� �t�h�e� �e�x�p�e�c�t�e�d� �c�o�s�t� �o�f� �a�n�y� �d�a�m�a�g�e�s�,� �t�h�u�s�,� �r�e�d�u�c�i�n�g� �t�h�e� 

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

�3�.�4�.�2� �P�r�o�t�e�c�t�i�o�n� �B�y� �a� �P�r�e�v�i�o�u�s� �O�w�n�e�r� �(�P�R�P�R�)� 

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

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

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

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

�e�q�u�a�t�i�o�n� �[�3�.�4�]�)�.� �I�t� �i�s� �h�y�p�o�t�h�e�s�i�z�e�d� �t�h�a�t� �w�h�e�r�e� �t�h�i�s� �i�s� �t�h�e� �c�a�s�e� �t�h�e�r�e� 

�w�i�l�l� �b�e� �l�e�s�s� �p�r�o�t�e�c�t�i�v�e� �a�c�t�i�o�n� �b�y� �t�h�e� �p�r�e�s�e�n�t� �o�w�n�e�r�.� 
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�3�.�4�.�3� �M�a�r�k�e�t� �V�a�l�u�e� �o�f� �t�h�e� �P�r�o�p�e�r�t�y� �(�P�V�A�L�)� 

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

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

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

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

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

�t�o� �b�e� �p�r�o�t�e�c�t�e�d� �i�s� �o�f� �a� �l�o�w�e�r� �v�a�l�u�e� �(�r�e�d�u�c�i�n�g� �C�w�o� �r�e�l�a�t�i�v�e� �t�o� �K� �i�n� 

�e�q�u�a�t�i�o�n� �[�3�.�4�]�)� �t�h�e� �c�o�s�t� �o�f� �a� �m�i�n�i�m�u�m� �l�e�v�e�l� �o�f� �p�r�o�t�e�c�t�i�o�n� �m�a�y� �b�e� 

�e�x�c�e�s�s�i�v�e�.� �T�h�u�s�,� �i�t� �i�s� �h�y�p�o�t�h�e�s�i�z�e�d� �t�h�a�t� �t�h�e� �l�i�k�e�l�i�h�o�o�d� �t�h�a�t� �a� �p�r�o�p�e�r�t�y� 

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

�3�.�4�.�4� �C�o�s�t� �o�f� �S�h�o�r�e� �P�r�o�t�e�c�t�i�o�n� �(�K�S�P�)� 

�T�h�e� �c�a�p�i�t�a�l� �c�o�s�t� �o�f� �s�h�o�r�e� �p�r�o�t�e�c�t�i�o�n� �i�s� �a�n� �e�l�e�m�e�n�t� �o�f� �t�h�e� �D�E�N�B� �m�o�d�e�l� �(�K� 

�i�n� �e�q�u�a�t�i�o�n� �[�3�.�4�]�)�.� �T�h�e� �l�e�n�g�t�h� �o�f� �s�h�o�r�e�l�i�n�e�,� �i�t�s� �p�h�y�s�i�c�a�l� 

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

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

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

�t�h�e� �o�w�n�e�r� �w�i�l�l� �t�a�k�e� �p�r�o�t�e�c�t�i�v�e� �a�c�t�i�o�n�.� 

�3�.�4�.�5� �L�e�v�e�l� �o�f� �E�r�o�s�i�o�n� �(�E�R�O�)� 

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

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

�f�u�t�u�r�e� �s�a�l�e� �p�r�i�c�e� �(�C�w�o� �a�n�d� �V�w�o� �i�n� �[�3�.�4�]�)�.� 

�3�.�4�.�6� �L�e�v�e�l� �o�f� �F�l�o�o�d�i�n�g� �(�F�L�O�)� 

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

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

�3�.�4�.�7� �C�o�m�m�e�r�c�i�a�l� �F�l�o�o�d� �I�n�s�u�r�a�n�c�e� �(�I�N�S�)� 

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

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

�p�r�o�p�e�r�t�y� �p�r�o�t�e�c�t�i�o�n�.� �D�a�m�a�g�e� �c�o�s�t�s� �o�f� �u�n�p�r�o�t�e�c�t�e�d� �p�r�o�p�e�r�t�y� �(�C�w�o� �i�n� 

�e�q�u�a�t�i�o�n� �[�3�.�4�]�)� �a�r�e� �r�e�d�u�c�e�d� �w�h�e�r�e� �a�n� �i�n�s�u�r�a�n�c�e� �p�o�l�i�c�y� �i�s� �h�e�l�d�.� �T�o� �t�h�e� 

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

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

�o�t�h�e�r� �p�r�o�t�e�c�t�i�v�e� �a�c�t�i�o�n�.� 

�3�.�4�.�8� �F�r�e�q�u�e�n�c�y� �o�f� �D�w�e�l�l�i�n�g� �O�c�c�u�p�a�n�c�y� �(�O�C�C�)� 

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

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

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

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

�p�e�r�s�o�n�a�l� �i�n�j�u�r�y� �o�r� �d�e�a�t�h�.� �T�h�i�s� �r�e�d�u�c�e�s� �t�h�e� �c�o�s�t� �o�f� �a� �h�a�z�a�r�d� �s�h�o�u�l�d� �i�t� 
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�o�c�c�u�r� �(�C�w�o� �i�n� �e�q�u�a�t�i�o�n� �[�3�.�4�]�)�.� �A�s� �s�u�c�h�,� �i�t� �i�s� �h�y�p�o�t�h�e�s�i�z�e�d� �t�h�a�t� �t�h�o�s�e� 

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

�l�i�k�e�l�y� �t�o� �t�a�k�e� �a�c�t�i�o�n� �t�o� �p�r�o�t�e�c�t� �t�h�e�i�r� �p�r�o�p�e�r�t�y�.� 

�3�.�4�.�9� �T�e�n�a�n�c�y� �S�t�a�t�u�s� �o�f� �t�h�e� �D�w�e�l�l�i�n�g� �(�T�E�N�)� 

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

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

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

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

�p�o�s�s�i�b�i�l�i�t�y� �o�f� �d�e�a�t�h� �o�r� �i�n�j�u�r�y� �(�r�e�d�u�c�i�n�g� �C�w�o� �i�n� �e�q�u�a�t�i�o�n� �[�3�.�4�]�)�.� 

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

�w�h�i�c�h� �a�r�e� �s�u�b�j�e�c�t� �t�o� �t�h�e� �h�a�z�a�r�d�.� �T�h�u�s�,� �i�t� �i�s� �h�y�p�o�t�h�e�s�i�z�e�d� �t�h�a�t� �a�b�s�e�n�t�e�e� 

�o�w�n�e�r�s� �w�i�l�l� �b�e� �l�e�s�s� �l�i�k�e�l�y� �t�o� �u�n�d�e�r�t�a�k�e� �p�r�o�t�e�c�t�i�v�e� �a�c�t�i�o�n�.� �B�a�s�e�d� �o�n� �a� 

�s�a�m�p�l�e� �o�f� �o�w�n�e�r�s� �o�f� �p�r�o�p�e�r�t�y� �i�n� �a� �r�i�v�e�r� �f�l�o�o�d�p�l�a�i�n�,� �T�h�u�n�b�e�r�g� �(�1�9�8�8�)� 

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

�p�r�o�t�e�c�t�i�o�n�.� 

�3�.�4�.�1�0� �E�x�i�s�t�e�n�c�e� �o�f� �a� �R�e�s�i�d�e�n�c�e� �(�R�E�S�I�D�)� 

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

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

�(�r�e�d�u�c�i�n�g� �C�w�o� �i�n� �e�q�u�a�t�i�o�n� �[�3�.�4�]�)�.� �A�d�d�i�t�i�o�n�a�l�l�y�,� �a�n� �o�w�n�e�r� �o�f� �a�n� 

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

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

�3�.�4�.�1�1� �E�x�p�e�c�t�a�t�i�o�n� �o�f� �G�o�v�e�r�n�m�e�n�t� �A�i�d� �(�A�I�D�)� 

�K�u�n�r�e�u�t�h�e�r� �(�1�9�7�3�)� �m�a�k�e�s� �a� �c�a�s�e� �t�h�a�t� �U�.�S�.� �g�o�v�e�r�n�m�e�n�t� �p�o�l�i�c�i�e�s� �i�n� �r�e�c�e�n�t� 

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

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

�d�i�s�a�s�t�e�r�.� �I�n� �a� �m�i�d� �1�9�7�0�'�s� �s�u�r�v�e�y�,� �K�u�n�r�e�u�t�h�e�r� �e�t� �a�l� �(�1�9�7�8�)� �a�s�k�e�d� �h�a�z�a�r�d� 

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

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

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

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

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

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

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

�e�q�u�a�t�i�o�n� �[�3�.�4�]�)�.� 

�3�.�4�.�1�2� �C�a�p�i�t�a�l�i�z�a�t�i�o�n� �o�f� �E�x�p�e�n�d�i�t�u�r�e� �(�C�A�P�)� 

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

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

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

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

�w�i�t�h�o�u�t� �t�h�e� �p�r�o�j�e�c�t� �(�V�w� �a�n�d� �V�w�o� �i�n� �[�3�.�4�]�)�.� �I�t� �i�s� �h�y�p�o�t�h�e�s�i�z�e�d� �t�h�a�t� 

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

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

�i�s� �p�e�r�c�e�i�v�e�d�.� 

�3�.�4�.�1�3� �R�i�s�k� �A�t�t�i�t�u�d�e� �(�R�A�T�T�)� 

�I�n� �a�p�p�l�i�c�a�t�i�o�n� �o�f� �t�h�e� �D�E�N�B� �m�o�d�e�l�,� �i�t� �i�s� �t�y�p�i�c�a�l�l�y� �a�s�s�u�m�e�d� �t�h�a�t� 

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

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

�1�9�7�9�)�.� �H�o�w�e�v�e�r�,� �t�h�e�r�e� �i�s� �e�v�i�d�e�n�c�e� �t�o� �s�u�g�g�e�s�t� �t�h�a�t� �i�n�d�i�v�i�d�u�a�l�s� �a�r�e� �n�o�t� 

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

�u�p�o�n� �t�h�e� �c�h�o�i�c�e� �s�e�t�t�i�n�g�.� �K�a�h�n�e�m�a�n� �a�n�d� �T�v�e�r�s�k�y� �(�1�9�7�9�)� �s�u�g�g�e�s�t� �t�h�a�t� 

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

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

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

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

�T�h�u�s�,� �i�t� �i�s� �h�y�p�o�t�h�e�s�i�z�e�d� �t�h�a�t� �t�o� �t�h�e� �e�x�t�e�n�t� �i�n�d�i�v�i�d�u�a�l�s� �a�r�e� �r�i�s�k� 

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

�3�.�4�.�1�4� �A�g�e� �o�f� �P�r�o�p�e�r�t�y� �O�w�n�e�r� �(�A�G�E�)� 

�I�t� �w�a�s� �h�y�p�o�t�h�e�s�i�z�e�d� �t�h�a�t� �o�l�d�e�r� �p�r�o�p�e�r�t�y� �o�w�n�e�r�s� �w�o�u�l�d� �b�e� �l�e�s�s� �l�i�k�e�l�y� �t�o� 

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

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

�s�h�o�r�e�l�i�n�e� �(�r�e�d�u�c�i�n�g� �t�h�e� �d�i�f�f�e�r�e�n�c�e� �b�e�t�w�e�e�n� �C�w�o� �a�n�d� �C�w� �i�n� �[�3�.�4�]�)�.� 
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�3�.�4�.�1�5� �E�d�u�c�a�t�i�o�n� �o�f� �P�r�o�p�e�r�t�y� �O�w�n�e�r� �(�E�D�U�C�)� 

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

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

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

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

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

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

�r�o�l�e� �i�n� �t�h�e� �d�e�c�i�s�i�o�n� �t�o� �p�r�o�t�e�c�t� �o�r� �n�o�t�.� 

�3�.�4�.�1�6� �P�a�s�t� �H�a�z�a�r�d� �E�x�p�e�r�i�e�n�c�e� �(�E�X�P�)� 

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

�w�i�l�l� �e�f�f�e�c�t� �t�h�e� �c�h�o�i�c�e� �t�o� �p�r�o�t�e�c�t�.� �W�i�t�h� �p�a�s�t� �e�x�p�e�r�i�e�n�c�e� �t�h�e� �e�f�f�e�c�t�s� �o�f� 

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

�f�e�e�l� �t�h�a�t� �"�i�t� �w�o�n�'�t� �h�a�p�p�e�n� �t�o� �m�e�"� �(�i�n�c�r�e�a�s�i�n�g� �b�o�t�h� �C�w�o� �a�n�d� �a� �i�n� �e�q�u�a�t�i�o�n� 

�[�3�.�4�]�)�.� �A�s� �s�u�c�h�,� �i�t� �i�s� �h�y�p�o�t�h�e�s�i�z�e�d� �t�h�a�t� �w�h�e�r�e� �a�n� �o�w�n�e�r� �h�a�s� �e�x�p�e�r�i�e�n�c�e�d� 

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

�p�r�o�t�e�c�t�i�v�e� �a�c�t�i�o�n�.� 

�3�.�4�.�1�7� �C�o�a�l�i�t�i�o�n� �M�e�m�b�e�r�s�h�i�p� �(�C�O�A�)� 

�S�h�o�r�e�l�i�n�e� �p�r�o�p�e�r�t�y� �d�a�m�a�g�e� �i�n�c�u�r�r�e�d� �i�n� �t�h�e� �m�i�d� �1�9�8�0�'�s� �p�r�o�m�p�t�e�d� �s�o�m�e� 

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

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

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

�C�o�a�l�i�t�i�o�n� �m�e�m�b�e�r�s�h�i�p� �m�a�y� �m�a�k�e� �p�r�o�p�e�r�t�y� �o�w�n�e�r�s� �m�o�r�e� �a�w�a�r�e� �o�f� �t�h�e� �h�a�z�a�r�d�,� 

�i�n�c�r�e�a�s�i�n�g� �t�h�e� �c�h�a�n�c�e� �t�h�e�y� �w�i�l�l� �t�a�k�e� �a�c�t�i�o�n� �(�i�n�c�r�e�a�s�i�n�g� �a� �i�n� �[�3�.�4�]�;� 

�K�u�n�r�e�u�t�h�e�r� �e�t� �a�l�,� �1�9�7�8�)�.� �A�d�d�i�t�i�o�n�a�l�l�y�,� �t�o� �t�h�e� �e�x�t�e�n�t� �t�h�e� �m�e�m�b�e�r�s� �s�e�e� 

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

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

�a�c�t�i�o�n�.� �H�o�w�e�v�e�r�,� �t�o� �t�h�e� �e�x�t�e�n�t� �t�h�a�t� �a�n�y� �m�e�m�b�e�r�s� �p�e�r�c�e�i�v�e� �t�h�e� 

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

�b�e� �l�e�s�s� �l�i�k�e�l�y� �t�o� �t�a�k�e� �a�c�t�i�o�n� �t�h�e�m�s�e�l�v�e�s�.� �T�h�i�s� �v�a�r�i�a�b�l�e� �w�i�l�l� �b�e� 

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

�t�h�e� �c�o�a�l�i�t�i�o�n�s�.� 

�3�.�4�.�1�8� �I�n�c�o�m�e� 

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

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

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

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

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

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

�r�a�t�e�s�.� �T�h�u�n�b�e�r�g� �(�1�9�8�8�)� �o�b�s�e�r�v�e�d� �t�h�a�t� �i�n�d�i�v�i�d�u�a�l�s� �w�i�t�h� �h�i�g�h�e�r� �i�n�c�o�m�e�s� 

�w�e�r�e� �w�i�l�l�i�n�g� �t�o� �m�a�k�e� �h�i�g�h�e�r� �a�n�n�u�a�l� �p�a�y�m�e�n�t�s� �f�o�r� �f�l�o�o�d� �p�r�o�t�e�c�t�i�o�n�.� 
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�C�h�a�p�t�e�r� �4� 

�S�a�m�p�l�e� �P�r�o�c�e�d�u�r�e�,� �S�u�r�v�e�y� 

�D�e�v�e�l�o�p�m�e�n�t�,� �a�n�d� �D�a�t�a� �C�o�d�i�n�g� 

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

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

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

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

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

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

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

�p�r�e�s�e�n�t�e�d� �t�o� �r�e�s�p�o�n�d�e�n�t�s� �i�n� �a� �c�o�n�t�r�o�l�l�e�d� �l�a�b�o�r�a�t�o�r�y� �s�e�t�t�i�n�g� �(�L�o�e�w�e�n�s�t�e�i�n� 

�a�n�d� �T�h�a�l�e�r�,� �1�9�8�9�;� �S�l�o�v�i�c� �e�t� �a�l�,� �1�9�7�7�;� �S�c�h�o�e�m�a�k�e�r� �a�n�d� �K�u�n�r�e�u�t�h�e�r�,� �1�9�7�9�)�.� 

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

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

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

�s�h�o�r�e�l�i�n�e� �p�r�o�p�e�r�t�y� �o�w�n�e�r�s�.� 

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

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

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

�4�.�1� �S�a�m�p�l�i�n�g� �P�r�o�c�e�d�u�r�e� �a�n�d� �S�a�m�p�l�e� �R�e�g�i�o�n� 

�P�r�o�p�e�r�t�y� �o�w�n�e�r�s� �a�l�o�n�g� �t�h�e� �s�h�o�r�e�s� �o�f� �t�h�e� �G�r�e�a�t� �L�a�k�e�s� �w�e�r�e� �c�h�o�s�e�n� �a�s� �t�h�e� 

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

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

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

�m�i�d� �1�9�8�0�'�s� �h�a�v�e� �f�o�c�u�s�e�d� �g�o�v�e�r�n�m�e�n�t� �a�n�d� �p�r�o�p�e�r�t�y� �o�w�n�e�r� �a�t�t�e�n�t�i�o�n� �o�n� 

�f�l�o�o�d�i�n�g� �a�n�d� �e�r�o�s�i�o�n� �h�a�z�a�r�d�s� �o�n� �t�h�e� �L�a�k�e�s�.� �T�h�u�s�,� �i�t� �w�a�s� �e�x�p�e�c�t�e�d� �t�h�a�t� 

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

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

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

�a�v�a�i�l�a�b�l�e� �f�r�o�m� �t�h�e� �U�.�S�.� �A�r�m�y� �C�o�r�p�s� �o�f� �E�n�g�i�n�e�e�r�s�.� �I�n� �1�9�8�9� �a�n�d� �1�9�9�0� �t�h�e� 

�P�l�a�n�n�i�n�g� �D�i�v�i�s�i�o�n� �o�f� �t�h�e� �C�h�i�c�a�g�o� �D�i�s�t�r�i�c�t� �o�f� �t�h�e� �C�o�r�p�s� �o�f� �E�n�g�i�n�e�e�r�s� 

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

�L�a�k�e�s�.� �A�p�p�r�o�x�i�m�a�t�e�l�y� �6�6�,�0�0�0� �o�w�n�e�r�s� �w�e�r�e� �i�d�e�n�t�i�f�i�e�d�.� �S�u�b�s�e�q�u�e�n�t�l�y�,� �t�h�e� 

�C�o�r�p�s� �c�o�n�d�u�c�t�e�d� �a� �t�e�l�e�p�h�o�n�e� �s�u�r�v�e�y� �o�f� �a� �s�a�m�p�l�e� �o�f� �a�p�p�r�o�x�i�m�a�t�e�l�y� �5�,�6�0�0� �o�f� 

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

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

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

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

�o�f� �t�h�e� �L�a�k�e�s� �i�s� �d�i�v�i�d�e�d� �i�n�t�o� �5�0� �r�e�a�c�h�e�s� �o�f� �d�i�f�f�e�r�i�n�g� �l�e�n�g�t�h�,� �e�a�c�h� �r�e�a�c�h� 

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

�s�u�b�s�e�t� �o�f� �t�h�e� �5�0� �r�e�a�c�h�e�s� �w�a�s� �c�h�o�s�e�n� �a�s� �t�h�e� �s�a�m�p�l�e� �r�e�g�i�o�n�.� 

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

�o�n�l�y� �t�h�o�s�e� �r�e�a�c�h�e�s� �o�n� �L�a�k�e�s� �M�i�c�h�i�g�a�n�,� �E�r�i�e� �a�n�d� �O�n�t�a�r�i�o� �w�e�r�e� �i�n�c�l�u�d�e�d� �i�n� 

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

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

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

�r�e�a�d�i�l�y� �a�v�a�i�l�a�b�l�e� �i�n�f�o�r�m�a�t�i�o�n� �r�e�g�a�r�d�i�n�g� �e�r�o�s�i�o�n�.� �A�d�d�i�t�i�o�n�a�l�l�y�,� �b�a�s�e�d� �o�n� 

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

�w�h�e�r�e� �m�u�l�t�i�p�l�e� �u�n�i�t� �d�w�e�l�l�i�n�g�s� �e�x�i�s�t�e�d� �o�n� �5� �p�e�r�c�e�n�t� �o�r� �m�o�r�e� �o�f� �t�h�e� 

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

�s�i�n�g�l�e� �f�a�m�i�l�y� �p�r�o�p�e�r�t�y� �o�w�n�e�r�s�.� �A�l�s�o� �b�a�s�e�d� �o�n� �t�h�e� �C�o�r�p�s�'� �t�e�l�e�p�h�o�n�e� 

�s�u�r�v�e�y�,� �a�l�l� �r�e�a�c�h�e�s� �w�e�r�e� �r�e�m�o�v�e�d� �f�r�o�m� �t�h�e� �s�u�b�s�e�t� �w�h�e�r�e� �m�o�r�e� �t�h�a�n� �6�0� 

�p�e�r�c�e�n�t� �o�r� �l�e�s�s� �t�h�a�n� �4�0� �p�e�r�c�e�n�t� �o�f� �t�h�e� �p�r�o�p�e�r�t�i�e�s� �h�a�d� �u�n�d�e�r�g�o�n�e� �s�o�m�e� 

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

�s�p�e�c�i�f�i�c�a�l�l�y� �c�o�n�s�i�d�e�r�e�d� �w�e�r�e�:� �i�)� �r�a�i�s�e�,� �m�o�v�e� �a�n�d�/�o�r� �r�e�i�n�f�o�r�c�e� �r�e�s�i�d�e�n�c�e�,� 

�i�i�)� �b�u�i�l�d� �o�r� �r�e�p�a�i�r� �g�r�o�i�n�/�j�e�t�t�y� �a�n�d� �i�i�i�)� �b�u�i�l�d� �o�r� �r�e�p�a�i�r� �s�e�a�w�a�l�l�,� 

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

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

�b�o�t�h� �g�r�o�u�p�s� �m�a�y� �b�e� �o�r� �h�a�v�e� �b�e�e�n� �a�t� �r�i�s�k�.� 

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

�c�h�o�s�e�n� �a�s� �t�h�e� �s�a�m�p�l�e� �r�e�g�i�o�n�.� �O�v�e�r� �1�5�,�0�0�0� �l�a�n�d�o�w�n�e�r�s� �h�e�l�d� �p�r�o�p�e�r�t�y� �i�n� 

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

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

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

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

�s�a�m�p�l�e� �o�f� �1�,�0�5�3� �p�r�o�p�e�r�t�y� �o�w�n�e�r�s� �r�e�m�a�i�n�e�d�.� �T�h�e� �s�a�m�p�l�e� �s�i�z�e� �w�a�s� 

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

�T�h�e� �r�e�a�c�h�e�s� �c�h�o�s�e�n� �a�s� �a� �b�a�s�i�s� �f�o�r� �t�h�e� �s�a�m�p�l�e� �w�e�r�e� �n�u�m�b�e�r�s� �8�,� �1�1�,� �1�7�-�2�1�,� 

�3�3� �a�n�d� �3�9�-�4�0�.� �R�e�a�c�h� �8� �i�s� �a�b�o�u�t� �4�0� �m�i�l�e�s� �i�n� �l�e�n�g�t�h� �w�i�t�h� �i�t�s� �b�o�u�n�d�a�r�i�e�s� 

�d�e�f�i�n�e�d� �a�s� �t�h�e� �M�e�n�o�m�i�n�e�e� �R�i�v�e�r� �c�o�n�f�l�u�e�n�c�e� �a�n�d� �t�h�e� �B�a�r�k� �R�i�v�e�r� �c�o�n�f�l�u�e�n�c�e� 

�o�n� �L�a�k�e� �M�i�c�h�i�g�a�n�.� �M�o�r�e� �i�n�f�o�r�m�a�l�l�y�,� �t�h�i�s� �r�e�a�c�h� �l�i�e�s� �b�e�t�w�e�e�n� �M�e�n�o�m�i�n�e�e�,� 

�M�i�c�h�i�g�a�n� �a�n�d� �E�s�c�a�n�a�b�a�,� �M�i�c�h�i�g�a�n�.� �R�e�a�c�h� �1�1� �i�s� �a�b�o�u�t� �1�3�0� �m�i�l�e�s� �l�o�n�g� �a�n�d� 

�l�i�e�s� �b�e�t�w�e�e�n� �W�h�i�t�e� �F�i�s�h� �P�o�i�n�t� �a�n�d� �t�h�e� �R�e�d� �R�i�v�e�r� �c�o�n�f�l�u�e�n�c�e� �o�n� �L�a�k�e� 

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

�w�h�i�c�h� �S�t�u�r�g�e�o�n� �B�a�y�,� �W�i�s�c�o�n�s�i�n� �i�s� �l�o�c�a�t�e�d�.� �A�s� �a� �g�r�o�u�p�,� �r�e�a�c�h�e�s� �1�7� 

�t�h�r�o�u�g�h� �2�1� �s�t�r�e�t�c�h� �4�1�0� �m�i�l�e�s� �a�l�o�n�g� �e�a�s�t� �s�i�d�e� �o�f� �L�a�k�e� �M�i�c�h�i�g�a�n� �b�o�u�n�d�e�d� �b�y� 

�F�i�s�h�e�r�m�a�n� �I�s�l�a�n�d� �a�n�d� �G�r�a�n�d� �M�a�r�a�i�s� �L�a�k�e�.� �T�h�i�s� �r�e�g�i�o�n� �l�i�e�s� �a�p�p�r�o�x�i�m�a�t�e�l�y� 

�b�e�t�w�e�e�n� �P�e�t�o�s�k�e�y�,� �M�i�c�h�i�g�a�n� �a�n�d� �H�o�l�l�a�n�d�,� �M�i�c�h�i�g�a�n�.� �R�e�a�c�h� �3�3� �i�s� �1�0�5� �m�i�l�e�s� 

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

�E�u�c�l�i�d� �C�r�e�e�k� �c�o�n�f�l�u�e�n�c�e� �o�n� �L�a�k�e� �E�r�i�e�,� �l�y�i�n�g� �a�p�p�r�o�x�i�m�a�t�e�l�y� �b�e�t�w�e�e�n� �E�r�i�e�,� 
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�P�e�n�n�s�y�l�v�a�n�i�a� �a�n�d� �A�s�h�t�a�b�u�l�a�,� �O�h�i�o�.� �R�e�a�c�h�e�s� �3�9� �a�n�d� �4�0� �t�o�t�a�l� �8�5� �m�i�l�e�s� �i�n� 

�l�e�n�g�t�h� �a�n�d� �l�i�e� �b�e�t�w�e�e�n� �t�h�e� �S�t�o�n�y� �C�r�e�e�k� �c�o�n�f�l�u�e�n�c�e� �a�n�d� �L�y�o�n�s� �P�o�i�n�t� �o�n� 

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

�W�a�t�e�r�t�o�w�n�,� �N�e�w� �Y�o�r�k� �a�n�d� �R�o�c�h�e�s�t�e�r�,� �N�e�w� �Y�o�r�k�.� 

�4�.�2� �S�u�r�v�e�y� �P�r�o�c�e�d�u�r�e� 

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

�M�e�t�h�o�d� �a�d�v�o�c�a�t�e�d� �b�y� �D�i�l�l�m�a�n� �(�1�9�7�8�)� �w�a�s� �u�s�e�d� �a�s� �a� �s�o�u�r�c�e� �o�f� �r�e�f�e�r�e�n�c�e� �i�n� 

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

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

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

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

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

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

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

�m�a�i�l�i�n�g�s� �t�o�o�k� �p�l�a�c�e� �o�n� �J�u�l�y� �9�,� �J�u�l�y� �2�3� �a�n�d� �A�u�g�u�s�t� �6�,� �1�9�9�1�.� �A� �c�o�p�y� �o�f� 

�t�h�e� �l�e�t�t�e�r�s� �a�n�d� �p�o�s�t�c�a�r�d� �a�r�e� �p�r�e�s�e�n�t�e�d� �i�n� �A�p�p�e�n�d�i�x� �B�.� �T�h�e� �s�u�r�v�e�y� 

�i�n�s�t�r�u�m�e�n�t� �i�s� �r�e�p�r�o�d�u�c�e�d� �i�n� �A�p�p�e�n�d�i�x� �C�.� 

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

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

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

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

�s�u�r�v�e�y�,� �a�n�d� �i�v�)� �t�h�e� �q�u�e�s�t�i�o�n�s� �d�i�s�p�l�a�y�e�d� �r�e�s�e�a�r�c�h�e�r� �b�i�a�s� �i�n� �t�h�e�i�r� 
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�c�o�n�s�t�r�u�c�t�i�o�n� �(�D�i�l�l�m�a�n�,� �1�9�7�8�)�.� �P�r�e�t�e�s�t� �s�u�r�v�e�y�s� �w�e�r�e� �m�a�i�l�e�d� �t�o� �1�7� �G�r�e�a�t� 

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

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

�4�.�3� �S�u�r�v�e�y� �I�n�s�t�r�u�m�e�n�t� 

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

�t�h�r�e�e� �w�e�r�e� �t�o� �b�e� �a�n�s�w�e�r�e�d� �b�y� �a�n�y� �i�n�d�i�v�i�d�u�a�l� �(�A�p�p�e�n�d�i�x� �C�)�.� �T�h�e� �f�i�r�s�t� �a�n�d� 

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

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

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

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

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

�p�r�o�t�e�c�t�i�v�e� �a�c�t�i�o�n�.� 

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

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

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

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

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

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

�f�o�r� �t�w�o� �m�a�i�n� �r�e�a�s�o�n�s�.� �F�i�r�s�t�,� �f�o�r� �t�h�o�s�e� �p�r�o�p�e�r�t�y� �o�w�n�e�r�s� �w�h�o� �h�a�d� �t�a�k�e�n� 

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

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

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

�F�o�r� �t�h�o�s�e� �w�h�o� �h�a�d� �t�a�k�e�n� �a�c�t�i�o�n� �s�o�m�e� �p�o�i�n�t� �i�n� �t�h�e� �p�a�s�t� �w�a�s� �t�h�e� 

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

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

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

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

�r�e�s�p�o�n�d�e�n�t� �t�o� �u�n�d�e�r�s�t�a�n�d� �a�n�d� �r�e�p�l�y� �t�o� �t�h�e� �q�u�e�s�t�i�o�n�s�.� 

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

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

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

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

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

�i�n�c�l�u�d�e�d� �s�o�m�e� �q�u�e�s�t�i�o�n�s� �b�a�s�e�d� �u�p�o�n� �a� �h�y�p�o�t�h�e�t�i�c�a�l� �s�i�t�u�a�t�i�o�n�;� �t�h�e�y� �m�a�k�e� 

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

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

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

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

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

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

�t�h�e� �f�i�r�s�t� �p�a�r�t� �o�f� �t�h�e� �s�u�r�v�e�y�.� 

�4�.�3�.�1� �V�a�r�i�a�t�i�o�n�s� �i�n� �t�h�e� �S�u�r�v�e�y� �I�n�s�t�r�u�m�e�n�t� 

�F�o�u�r� �o�f� �t�h�e� �s�u�r�v�e�y� �q�u�e�s�t�i�o�n�s�,� �B�l�,� �B�2�,� �B�8� �a�n�d� �B�9� �(�A�p�p�e�n�d�i�x� �C�)� �a�s�k�e�d� �t�h�e� 
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�r�e�s�p�o�n�d�e�n�t�s� �t�o� �s�t�a�t�e� �t�h�e�i�r� �p�r�e�f�e�r�e�n�c�e�s� �f�o�r� �h�y�p�o�t�h�e�t�i�c�a�l� �p�l�a�n�s�,� �p�r�o�j�e�c�t�s�,� 

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

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

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

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

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

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

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

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

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

�B�2�,� �B�&�8� �a�n�d� �B�9�.� �T�h�e� �p�e�r�m�u�t�a�t�i�o�n� �s�p�e�c�i�f�i�c� �t�o� �e�a�c�h� �v�e�r�s�i�o�n� �o�f� �t�h�e� �s�u�r�v�e�y� 

�i�s� �p�r�e�s�e�n�t�e�d� �i�n� �T�a�b�l�e� �4�.�1�.� �T�h�u�s�,� �w�h�i�l�e� �v�e�r�s�i�o�n� �I� �p�r�e�s�e�n�t�e�d� �t�h�e� �t�h�r�e�e� 

�o�p�t�i�o�n�s� �i�n� �t�h�e� �o�r�d�e�r� �A�,� �B�,� �I�n�d�i�f�f�e�r�e�n�c�e�,� �v�e�r�s�i�o�n� �V�I� �r�e�v�e�r�s�e�d� �t�h�a�t� �o�r�d�e�r�.� 

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

�o�r�d�e�r�i�n�g�.� 

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

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

�t�o� �1�7�5� �r�e�s�p�o�n�d�e�n�t�s� �e�a�c�h�,� �w�i�t�h� �1�7�8� �r�e�s�p�o�n�d�e�n�t�s� �r�e�c�e�i�v�i�n�g� �v�e�r�s�i�o�n� �V�I�.� 

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

�s�a�m�e� �v�e�r�s�i�o�n� �a�s� �w�a�s� �i�n�i�t�i�a�l�l�y� �a�l�l�o�c�a�t�e�d�.� �A�p�p�e�n�d�i�x� �C� �r�e�p�r�o�d�u�c�e�s� �v�e�r�s�i�o�n� 

�I�.� 
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�T�a�b�l�e� �4�.�1�.� �O�r�d�e�r� �i�n� �W�h�i�c�h� �R�e�s�p�o�n�s�e� �O�p�t�i�o�n�s� �W�e�r�e� �P�r�e�s�e�n�t�e�d� �f�o�r� �Q�u�e�s�t�i�o�n�s� 

�B�l�,� �B�2�,� �B�8� �a�n�d� �B�9� �i�n� �t�h�e� �S�i�x� �V�e�r�s�i�o�n�s� �o�f� �t�h�e� �S�u�r�v�e�y�.� 

� � 

�V�e�r�s�i�o�n�s� �o�f� �t�h�e� �S�u�r�v�e�y� 

� � 

� � 

�O�p�t�i�o�n�s� 

�I� �I�I� �I�I�l� �I�V� �V� �V�I� 

�O�p�t�i�o�n� �A �� �1� �1� �2� �2� �3� �3� 

�O�p�t�i�o�n� �B�*� �2� �3� �1� �3� �1� �2� 

�I�n�d�i�f�f�e�r�e�n�c�e� �3� �2� �3� �1� �2� �1� 

� � 

 ��O�p�t�i�o�n�s� �A� �a�n�d� �B� �r�e�f�e�r� �t�o� �P�l�a�n�s�,� �P�r�o�j�e�c�t�s�,� �P�o�l�i�c�i�e�s�,� �a�n�d� �P�r�o�p�e�r�t�i�e�s� �A� 
�a�n�d� �B�,� �i�n� �q�u�e�s�t�i�o�n�s� �B�l�,� �B�2�,� �B�8� �a�n�d� �B�9�,� �r�e�s�p�e�c�t�i�v�e�l�y� �(�s�e�e� �A�p�p�e�n�d�i�x� �C�)�.� 
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�4�.�4� �R�e�s�p�o�n�s�e� �t�o� �t�h�e� �S�u�r�v�e�y� 

�O�f� �t�h�e� �1�,�0�5�3� �s�u�r�v�e�y�s� �m�a�i�l�e�d� �o�u�t� �i�n�i�t�i�a�l�l�y�,� �1�2�5� �w�e�r�e� �r�e�m�o�v�e�d� �f�r�o�m� �t�h�e� 

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

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

�a�d�d�r�e�s�s�e�e� �h�a�d� �s�o�l�d� �t�h�e�i�r� �s�h�o�r�e�l�i�n�e� �p�r�o�p�e�r�t�y�,� �o�r� �i�v�)� �t�h�e� �a�d�d�r�e�s�s�e�e� �h�a�d� 

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

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

�t�h�e� �s�h�o�r�e�l�i�n�e� �p�r�o�p�e�r�t�y�.� �A�u�g�u�s�t� �2�0�,� �1�9�9�1� �w�a�s� �c�h�o�s�e�n� �a�s� �t�h�e� �c�u�t�o�f�f� �d�a�t�e� 

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

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

�m�a�i�l�i�n�g� �y�i�e�l�d�e�d� �a� �r�e�s�p�o�n�s�e� �r�a�t�e� �o�f� �a�p�p�r�o�x�i�m�a�t�e�l�y� �2�6� �p�e�r�c�e�n�t�.� �T�h�e� 

�r�e�m�i�n�d�e�r� �c�a�r�d� �r�a�i�s�e�d� �t�h�e� �r�e�s�p�o�n�s�e� �r�a�t�e� �t�o� �a�p�p�r�o�x�i�m�a�t�e�l�y� �4�4� �p�e�r�c�e�n�t�.� �A�s� 

�o�f� �A�u�g�u�s�t� �2�0�,� �1�9�9�1� �t�h�e� �r�e�s�p�o�n�s�e� �r�a�t�e� �w�a�s� �5�2�.�4� �p�e�r�c�e�n�t� �(�4�8�6� �r�e�s�p�o�n�s�e�s� 

�f�r�o�m� �a� �p�o�s�s�i�b�l�e� �9�2�8�)�.� �T�h�e� �n�u�m�b�e�r� �o�f� �p�e�o�p�l�e� �r�e�s�p�o�n�d�i�n�g� �t�o� �V�e�r�s�i�o�n�s� �I� 

�t�h�r�o�u�g�h� �V�I�,� �w�e�r�e� �8�6�,� �8�0�,� �7�9�,� �8�5�,� �7�6�,� �a�n�d� �8�0�,� �r�e�s�p�e�c�t�i�v�e�l�y�.� 

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

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

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

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

�t�h�e� �s�a�m�p�l�e�.� �T�h�e� �p�o�t�e�n�t�i�a�l� �f�o�r� �s�u�c�h� �a� �b�i�a�s� �e�x�i�s�t�s� �w�i�t�h� �t�h�i�s� �s�u�r�v�e�y� �d�a�t�a�.� 
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�4�.�5� �M�e�a�s�u�r�i�n�g� �a�n�d� �C�o�d�i�n�g� �V�a�r�i�a�b�l�e�s� 

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

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

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

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

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

�4�.�5�.�1� �H�y�p�o�t�h�e�t�i�c�a�l� �V�a�r�i�a�b�l�e�s� 

�A�s� �i�n�d�i�c�a�t�e�d� �i�n� �s�e�c�t�i�o�n� �4�.�3� �t�h�e� �f�i�n�a�l�,� �b�l�u�e� �c�o�l�o�r�e�d�,� �p�o�r�t�i�o�n� �o�f� �t�h�e� 

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

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

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

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

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

�s�t�u�d�y� �t�h�e�s�e� �q�u�e�s�t�i�o�n�s� �w�e�r�e� �t�a�k�e�n� �t�o� �t�h�e� �f�i�e�l�d�;� �o�t�h�e�r� �v�a�r�i�a�b�l�e�s� �i�n� �t�h�e� 

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

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

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

�4�.�5�.�1�.�1� �R�i�s�k� �A�t�t�i�t�u�d�e� �(�R�A�T�T�)� 

�A�n� �i�n�d�e�x� �o�f� �r�i�s�k� �p�r�e�f�e�r�e�n�c�e� �(�R�A�T�T�)� �w�a�s� �c�o�n�s�t�r�u�c�t�e�d� �f�r�o�m� �t�h�r�e�e� �q�u�e�s�t�i�o�n�s� 

�t�a�k�e�n� �t�o�g�e�t�h�e�r�,� �B�5�,� �B�6� �a�n�d� �B�7�.� �T�h�e�s�e� �q�u�e�s�t�i�o�n�s� �w�e�r�e� �w�o�r�d�e�d� �a�s� �f�o�l�l�o�w�s�:� 
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�(�B�5�)� �S�u�p�p�o�s�e� �t�h�e�r�e� �w�a�s� �a� �5�%� �c�h�a�n�c�e� �e�a�c�h� �y�e�a�r� �o�f� �a� �s�t�o�r�m� �c�a�u�s�i�n�g� 
�b�e�t�w�e�e�n� �$�3�,�0�0�0� �a�n�d� �$�5�,�0�0�0� �d�a�m�a�g�e� �t�o� �t�h�e� �p�r�o�p�e�r�t�y� �d�e�s�c�r�i�b�e�d� 
�e�a�r�l�i�e�r�.� 

�W�o�u�l�d� �y�o�u� �b�u�y� �a�n� �i�n�s�u�r�a�n�c�e� �p�o�l�i�c�y� �f�o�r� �$�2�0�0� �p�e�r� �y�e�a�r� �i�f� �i�t� �c�o�v�e�r�e�d� 
�d�a�m�a�g�e�s� �o�n�l�y� �i�n� �t�h�e� �$�3�,�0�0�0� �t�o� �$�5�,�0�0�0� �r�a�n�g�e�?� �(�c�i�r�c�l�e� �o�n�e� �n�u�m�b�e�r� 
�o�n�l�y�)� 

�1� �Y�E�S� �-�-�-�>� �G�O� �T�O� �Q�U�E�S�T�I�O�N� �B�6� 
�2� �N�O� �-�-�-�>� �G�O� �T�O� �Q�U�E�S�T�I�O�N� �B�7� 
�3�.� �I� �A�M� �I�N�D�I�F�F�E�R�E�N�T� �-�-�-�>� �G�O� �T�O� �Q�U�E�S�T�I�O�N� �B�8� 
�4� �I� �A�M� �N�O�T� �S�U�R�E� �-�-�-�>� �G�O� �T�O� �Q�U�E�S�T�I�O�N� �B�8� 

�(�B�6�)� �W�o�u�l�d� �y�o�u� �b�u�y� �t�h�e� �i�n�s�u�r�a�n�c�e� �p�o�l�i�c�y� �i�f� �i�t� �c�o�s�t� �$�2�7�5� �p�e�r� �y�e�a�r�?� 

�1� �Y�E�S� �-�-�-�>� �G�O� �T�O� �Q�U�E�S�T�I�O�N� �B�8� 
�2� �N�O� �-�-�-�>� �G�O� �T�O� �Q�U�E�S�T�I�O�N� �B�8� 

�(�B�7�)� �W�o�u�l�d� �y�o�u� �b�u�y� �t�h�e� �i�n�s�u�r�a�n�c�e� �p�o�l�i�c�y� �i�f� �i�t� �c�o�s�t� �$�1�2�5� �p�e�r� �y�e�a�r�?� 

�1� �Y�E�S� 
�2� �N�O� 

�Q�u�e�s�t�i�o�n� �B�5� �w�a�s� �c�o�n�s�t�r�u�c�t�e�d� �s�u�c�h� �t�h�a�t� �t�h�e� �e�x�p�e�c�t�e�d� �s�t�o�r�m� �d�a�m�a�g�e� �w�o�u�l�d� 

�l�i�e� �b�e�t�w�e�e�n� �$�1�5�0� �a�n�d� �$�2�5�0�.� �R�e�s�p�o�n�d�e�n�t�s� �w�e�r�e� �g�i�v�e�n� �t�h�i�s� �r�a�n�g�e� �a�s� �o�p�p�o�s�e�d� 

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

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

�p�r�i�c�e� �o�f� �t�h�e� �i�n�s�u�r�a�n�c�e� �p�o�l�i�c�y� �w�a�s� �s�e�t� �a�t� �$�2�0�0�,� �t�h�e� �m�i�d�p�o�i�n�t� �o�f� �t�h�e� 

�e�x�p�e�c�t�e�d� �s�t�o�r�m� �d�a�m�a�g�e� �r�a�n�g�e�.� �A� �n�e�g�a�t�i�v�e� �r�e�s�p�o�n�s�e� �t�o� �B�5� �w�o�u�l�d� �s�u�g�g�e�s�t� 

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

�a�v�e�r�s�e� �b�e�h�a�v�i�o�r�.� �T�h�e� �p�r�i�c�e�s� �a�s�s�i�g�n�e�d� �t�o� �t�h�e� �i�n�s�u�r�a�n�c�e� �p�o�l�i�c�i�e�s� �i�n� �B�6� 

�a�n�d� �B�7� �(�$�1�2�5� �a�n�d� �$�2�7�5�)� �w�e�r�e� �s�e�t� �a�b�o�v�e� �a�n�d� �b�e�l�o�w� �t�h�e� �r�a�n�g�e� �o�f� �e�x�p�e�c�t�e�d� 

�s�t�o�r�m� �d�a�m�a�g�e�s� �(�$�1�5�0� �t�o� �$�2�5�0�)�.� �T�h�u�s� �a�n� �i�n�d�i�v�i�d�u�a�l� �p�r�e�f�e�r�r�i�n�g� �o�n�e� �o�f� 

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

�p�r�e�f�e�r�e�n�c�e� �f�o�r� �o�r� �a�g�a�i�n�s�t� �r�i�s�k�.� �T�h�e� �r�e�s�p�o�n�d�e�n�t�'�s� �r�i�s�k� �a�t�t�i�t�u�d�e� �(�R�A�T�T�)� 
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�w�a�s� �c�o�d�e�d� �a�s� �f�o�l�l�o�w�s�:� 

�i�)� �r�e�s�p�o�n�s�e� �t�o� �B�5� �=� �Y�e�s� �a�n�d� �r�e�s�p�o�n�s�e� �t�o� �B�6� �=� �Y�e�s� �t�h�e�n� �R�A�T�T� �=� �5�,� 

�i�i�)� �r�e�s�p�o�n�s�e� �t�o� �B�5� �=� �Y�e�s� �a�n�d� �r�e�s�p�o�n�s�e� �t�o� �B�6� �=� �N�o� �t�h�e�n� �R�A�T�T� �=� �4�,� 

�i�i�i�)� �r�e�s�p�o�n�s�e� �t�o� �B�5� �=� �I�n�d�i�f�f�e�r�e�n�t� �t�h�e�n� �R�A�T�T� �=� �3�,� 

�i�v�)� �r�e�s�p�o�n�s�e� �t�o� �B�5� �=� �N�o� �a�n�d� �r�e�s�p�o�n�s�e� �t�o� �B�7� �=� �Y�e�s� �t�h�e�n� �R�A�T�T� �=� �2�,� 

�v�)� �r�e�s�p�o�n�s�e� �t�o� �B�5� �=� �N�o� �a�n�d� �r�e�s�p�o�n�s�e� �t�o� �B�7� �=� �N�o� �t�h�e�n� �R�A�T�T� �=� �1�,� 

�v�i�)� �r�e�s�p�o�n�s�e� �t�o� �B�5� �=� �N�o�t� �S�u�r�e� �t�h�e�n� �R�A�T�T� �=� �-�7�,� �a�n�d� 

�v�i�i�)� �n�o� �r�e�s�p�o�n�s�e� �t�o� �B�5� �t�h�e�n� �R�A�T�T� �=� �-�9�.� 

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

�r�a�n�g�e�s� �f�r�o�m� �1� �t�o� �5� �w�h�e�r�e� �5� �c�o�r�r�e�s�p�o�n�d�s� �t�o� �a� �r�i�s�k� �a�v�e�r�s�e� �a�t�t�i�t�u�d�e�,� �3� 

�c�o�r�r�e�s�p�o�n�d�s� �t�o� �r�i�s�k� �n�e�u�t�r�a�l� �a�n�d� �1� �c�o�r�r�e�s�p�o�n�d�s� �t�o� �a� �r�i�s�k� �s�e�e�k�i�n�g� 

�a�t�t�i�t�u�d�e�.� �B�y� �r�e�s�p�o�n�d�i�n�g� �"�n�o�"� �t�o� �b�o�t�h� �B�5� �a�n�d� �B�/� �(�r�i�s�k� �s�e�e�k�i�n�g�)� �a�n� 

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

�c�o�s�t� �o�f� �t�h�e� �i�n�s�u�r�a�n�c�e� �(�$�1�2�5�)� �i�s� �l�e�s�s� �t�h�a�n� �t�h�e� �l�o�w�e�s�t� �l�e�v�e�l� �o�f� �e�x�p�e�c�t�e�d� 

�s�t�o�r�m� �d�a�m�a�g�e� �(�$�1�5�0�)�.� 

�4�.�5�.�1�.�2� �R�a�t�e� �o�f� �T�i�m�e� �P�r�e�f�e�r�e�n�c�e� �(�T�P�R�1� �a�n�d� �T�P�R�2�)� 

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

�t�i�m�e� �p�r�e�f�e�r�e�n�c�e� �r�a�t�e� �(�B�l� �a�n�d� �B�2�)�.� �B�o�t�h� �q�u�e�s�t�i�o�n�s� �w�e�r�e� �p�r�e�f�a�c�e�d� �b�y� �a� 

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

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

�w�a�s� �d�e�s�c�r�i�b�e�d� �a�s� �f�o�l�l�o�w�s�:� 

�Y�o�u� �a�r�e� �t�h�e� �n�e�w� �o�w�n�e�r� �o�f� �a� �w�a�t�e�r�f�r�o�n�t� �l�o�t�.� �T�h�e� �l�o�t� �h�a�s� �1�0�0� �f�e�e�t� 
�o�f� �w�a�t�e�r�f�r�o�n�t� �a�n�d� �i�s� �w�o�r�t�h� �$�4�0�,�0�0�0�.� �T�h�e� �r�e�s�i�d�e�n�c�e� �i�s� �s�e�t� �b�a�c�k� �1�5�0� 
�f�e�e�t� �f�r�o�m� �t�h�e� �s�h�o�r�e�.� �A�f�t�e�r� �p�u�r�c�h�a�s�i�n�g� �t�h�e� �l�o�t� �y�o�u� �b�e�c�o�m�e� �a�w�a�r�e� 

�7�5



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

�T�h�e� �f�i�r�s�t� �q�u�e�s�t�i�o�n�,� �B�l�,� �p�r�e�s�e�n�t�e�d� �t�h�e� �r�e�s�p�o�n�d�e�n�t� �w�i�t�h� �t�h�e� �c�h�o�i�c�e� �o�f� �t�w�o� 

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

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

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

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

�S�u�p�p�o�s�e� �y�o�u� �d�e�c�i�d�e�d� �t�o� �c�o�n�s�t�r�u�c�t� �a�n� �e�r�o�s�i�o�n� �c�o�n�t�r�o�l� �p�r�o�j�e�c�t�,� �a�n�d� 
�p�l�a�n� �t�o� �t�a�k�e� �a� �l�o�a�n� �t�o� �p�a�y� �f�o�r� �t�h�e� �c�o�n�s�t�r�u�c�t�i�o�n�.� �Y�o�u� �a�r�e� �o�f�f�e�r�e�d� 
�t�w�o� �d�i�f�f�e�r�e�n�t� �5� �y�e�a�r� �p�a�y�m�e�n�t� �p�l�a�n�s� �w�i�t�h� �p�a�y�m�e�n�t�s� �d�u�e� �a�t� �t�h�e� 
�b�e�g�i�n�n�i�n�g� �o�f� �t�h�e� �y�e�a�r�:� 

�Y�e�a�r�:� �1� �2� �3� �4� �5� 

�A�n�n�u�a�l� �P�a�y�m�e�n�t� �f�o�r� �P�l�a�n� �A�:� �$�1�8�0�0� �$�1�8�0�0� �$�1�8�0�0� �$�1�8�0�0� �$�1�8�0�0� 

�A�n�n�u�a�l� �P�a�y�m�e�n�t� �f�o�r� �P�l�a�n� �B�:� �$�9�0�0� �$�1�4�0�0� �$�1�9�0�0� �$�2�4�0�0� �$�2�9�0�0� 

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

�P�L�A�N� �A� �W�I�T�H� �P�A�Y�M�E�N�T�S� �O�F� �$�1�8�0�0� �P�E�R� �Y�E�A�R� 
�P�L�A�N� �B� �W�H�E�R�E� �P�A�Y�M�E�N�T�S� �I�N�C�R�E�A�S�E� �E�A�C�H� �Y�E�A�R� 
�E�I�T�H�E�R� �P�L�A�N� �W�O�U�L�D� �B�E� �A�L�R�I�G�H�T� 
�I� �A�M� �N�O�T� �S�U�R�E� �
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�T�h�e� �t�i�m�e� �p�r�e�f�e�r�e�n�c�e� �r�a�t�e� �i�m�p�l�i�e�d� �b�y� �t�h�e� �r�e�s�p�o�n�s�e� �t�o� �t�h�i�s� �q�u�e�s�t�i�o�n� �(�T�P�R�1�)� 

�w�a�s� �c�o�d�e�d� �a�s� �f�o�l�l�o�w�s�:� 

�i�)� �r�e�s�p�o�n�s�e� �=� �"�p�l�a�n� �A�"� �t�h�e�n� �T�P�R�I� �=� �Q�O�,� 

�i�i�)� �r�e�s�p�o�n�s�e� �=�  ��e�i�t�h�e�r� �p�l�a�n�"� �t�h�e�n� �T�P�R�1� �=� �1�,� 

�i�i�i�)� �r�e�s�p�o�n�s�e� �=� �"�p�l�a�n� �B�"� �t�h�e�n� �T�P�R�]� �=� �2�,� 

�i�v�)� �r�e�s�p�o�n�s�e� �=� �"�n�o�t� �s�u�r�e�"� �t�h�e�n� �T�P�R�1� �=� �-�7�,� �a�n�d� 

�v�)� �n�o� �r�e�s�p�o�n�s�e� �t�h�e�n� �T�P�R�]� �=� �-�9�.� 
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�T�h�u�s�,� �w�h�e�r�e� �t�h�e� �r�e�s�p�o�n�d�e�n�t� �c�h�o�s�e� �o�n�e� �p�l�a�n� �o�r� �e�x�p�r�e�s�s�e�d� �i�n�d�i�f�f�e�r�e�n�c�e�,� 

�T�P�R�1� �r�a�n�g�e�s� �f�r�o�m� �0� �t�o� �2� �c�o�r�r�e�s�p�o�n�d�i�n�g� �t�o� �a� �d�i�s�c�o�u�n�t� �r�a�t�e� �l�o�w�e�r� �t�h�a�n�,� 

�e�q�u�a�l� �t�o�,� �o�r� �h�i�g�h�e�r� �t�h�a�n� �t�e�n� �p�e�r�c�e�n�t�.� 

�T�h�e� �o�t�h�e�r� �t�i�m�e� �p�r�e�f�e�r�e�n�c�e� �r�a�t�e� �q�u�e�s�t�i�o�n�,� �B�2�,� �w�a�s� �p�h�r�a�s�e�d� �s�u�c�h� �t�h�a�t� �t�h�e� 

�t�i�m�e� �d�i�m�e�n�s�i�o�n� �o�f� �c�h�o�i�c�e� �w�a�s� �e�x�p�l�i�c�i�t�l�y� �s�t�a�t�e�d�.� �A�s� �w�i�t�h� �q�u�e�s�t�i�o�n� �B�l�,� 

�t�h�e� �p�r�e�s�e�n�t� �v�a�l�u�e� �o�p�t�i�o�n�s� �o�f�f�e�r�e�d� �i�n� �B�2� �w�e�r�e� �e�q�u�a�l� �t�o� �e�a�c�h� �o�t�h�e�r� �a�t� �a� 

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

�r�e�s�p�o�n�s�e�s� �t�o� �B�l� �a�n�d� �B�2�.� �T�h�e� �w�o�r�d�i�n�g� �o�f� �t�h�e� �q�u�e�s�t�i�o�n� �i�s� �a�s� �f�o�l�l�o�w�s�:� 

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

�P�r�o�j�e�c�t� �A� �w�i�l�l� �r�e�d�u�c�e� �t�h�e� �y�e�a�r�l�y� �l�o�s�s� �o�f� �p�r�o�p�e�r�t�y� �v�a�l�u�e� �b�y� �$�6�0�0�.� 
�T�h�e� �p�r�o�j�e�c�t� �w�i�l�l� �b�e� �f�u�l�l�y� �e�f�f�e�c�t�i�v�e� �a�s� �s�o�o�n� �a�s� �i�t� �i�s� �b�u�i�l�t�.� 

�P�r�o�j�e�c�t� �B� �w�i�l�l� �r�e�d�u�c�e� �t�h�e� �y�e�a�r�l�y� �l�o�s�s� �o�f� �p�r�o�p�e�r�t�y� �v�a�l�u�e� �b�y� �$�1�0�0�0�.� 
�H�o�w�e�v�e�r�,� �t�h�i�s� �p�r�o�j�e�c�t� �w�i�l�l� �n�o�t� �b�e�c�o�m�e� �e�f�f�e�c�t�i�v�e� �f�o�r� �5� �y�e�a�r�s�.� 

�W�h�i�c�h� �p�r�o�j�e�c�t� �w�o�u�l�d� �y�o�u� �p�r�e�f�e�r�?� �(�c�i�r�c�l�e� �o�n�e� �n�u�m�b�e�r� �o�n�l�y�)� 

�1� �P�R�O�J�E�C�T� �A� �W�H�I�C�H� �R�E�D�U�C�E�S� �Y�E�A�R�L�Y� �E�R�O�S�I�O�N� �D�A�M�A�G�E� �B�Y� �$�6�0�0� 
�B�E�G�I�N�N�I�N�G� �I�M�M�E�D�I�A�T�E�L�Y� 

�2� �P�R�O�J�E�C�T� �B� �W�H�I�C�H� �R�E�D�U�C�E�S� �Y�E�A�R�L�Y� �E�R�O�S�I�O�N� �D�A�M�A�G�E� �B�Y� �$�1�0�0�0� 
�B�E�G�I�N�N�I�N�G� �I�N� �5� �Y�E�A�R�S� 

�3� �E�I�T�H�E�R� �P�R�O�J�E�C�T� �W�O�U�L�D� �B�E� �A�L�R�I�G�H�T� 
�4� �I� �A�M� �N�O�T� �S�U�R�E� 

�T�h�e� �t�i�m�e� �p�r�e�f�e�r�e�n�c�e� �r�a�t�e� �i�m�p�l�i�e�d� �b�y� �t�h�e� �r�e�s�p�o�n�s�e� �t�o� �B�2� �(�T�P�R�2�)� �w�a�s� �c�o�d�e�d� 

�a�s� �f�o�l�l�o�w�s�:� 

�i�)� �r�e�s�p�o�n�s�e� �=� �"�p�r�o�j�e�c�t� �B�"� �t�h�e�n� �T�P�R�2� �=� �0�,� 

�i�i�}� �r�e�s�p�o�n�s�e� �=� �"�e�i�t�h�e�r� �p�r�o�j�e�c�t�"� �t�h�e�n� �T�P�R�2� �=� �1� 

�i�i�i�)� �r�e�s�p�o�n�s�e� �=� �"�p�r�o�j�e�c�t� �A�"� �t�h�e�n� �T�P�R�2� �=� �2�,� 

�i�v�)� �r�e�s�p�o�n�s�e� �=� �"�n�o�t� �s�u�r�e�"�,� �t�h�e�n� �T�P�R�2� �=� �-�7�,� �a�n�d� 

�v�)� �n�o� �r�e�s�p�o�n�s�e� �t�h�e�n� �T�P�R�2� �=� �-�9�.� 
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�T�h�u�s�,� �w�h�e�r�e� �t�h�e� �r�e�s�p�o�n�d�e�n�t� �c�h�o�s�e� �o�n�e� �p�l�a�n� �o�r� �e�x�p�r�e�s�s�e�d� �i�n�d�i�f�f�e�r�e�n�c�e�,� 

�T�P�R�2� �r�a�n�g�e�s� �f�r�o�m� �0� �t�o� �2� �c�o�r�r�e�s�p�o�n�d�i�n�g� �t�o� �a� �r�a�t�e� �l�o�w�e�r� �t�h�a�n�,� �e�q�u�a�l� �t�o�,� �o�r� 

�h�i�g�h�e�r� �t�h�a�n� �t�e�n� �p�e�r�c�e�n�t�.� 

�4�.�5�.�1�.�3� �P�r�o�b�a�b�i�l�i�t�y� �T�r�u�n�c�a�t�i�o�n� �(�P�R�O�B�1� �a�n�d� �P�R�O�B�2�)� 

�T�h�e� �s�u�r�v�e�y� �c�o�n�t�a�i�n�e�d� �t�w�o� �q�u�e�s�t�i�o�n�s� �d�e�s�i�g�n�e�d� �t�o� �e�l�i�c�i�t� �a� �r�e�s�p�o�n�d�e�n�t�'�s� 

�t�e�n�d�e�n�c�y� �t�o� �t�r�u�n�c�a�t�e� �l�o�w� �p�r�o�b�a�b�i�l�i�t�i�e�s�,� �q�u�e�s�t�i�o�n�s� �B�8� �a�n�d� �B�9�.� �T�h�e�s�e� 

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

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

�w�h�i�c�h� �r�e�s�p�o�n�s�e�s� �w�e�r�e� �t�o� �b�e� �b�a�s�e�d�.� �Q�u�e�s�t�i�o�n� �B�8� �w�a�s� �f�r�a�m�e�d� �a�s� �a�n� 

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

�S�t�o�r�m�s� �c�a�u�s�i�n�g� �s�l�i�g�h�t� �d�a�m�a�g�e� �c�a�n� �o�c�c�u�r� �f�a�i�r�l�y� �o�f�t�e�n�,� �w�h�i�l�e� �s�t�o�r�m�s� 
�c�a�u�s�i�n�g� �s�e�v�e�r�e� �d�a�m�a�g�e� �o�c�c�u�r� �r�a�r�e�l�y�.� �S�u�p�p�o�s�e� �y�o�u� �h�a�d� �a� �c�h�o�i�c�e� 
�b�e�t�w�e�e�n� �t�h�e�s�e� �t�w�o� �i�n�s�u�r�a�n�c�e� �p�o�l�i�c�i�e�s� �e�a�c�h� �c�o�s�t�i�n�g� �$�2�5�0� �p�e�r� �y�e�a�r�:� 

� � 

�A�n�n�u�a�l� �C�h�a�n�c�e� �R�a�n�g�e� �o�f� �S�t�o�r�m� 
�o�f� �D�a�m�a�g�e� �D�a�m�a�g�e� �P�r�o�t�e�c�t�i�o�n� 

�P�o�l�i�c�y� �A� �1�0�%� �c�h�a�n�c�e� �$�O� �t�o� �$�5�,�0�0�0� 

�P�o�l�i�c�y� �B� �2�%� �c�h�a�n�c�e� �$�1�0�,�0�0�0� �t�o� �$�1�5�,�0�0�0� 

�W�h�i�c�h� �p�o�l�i�c�y� �w�o�u�l�d� �y�o�u� �p�r�e�f�e�r�?� �(�c�i�r�c�l�e� �o�n�e� �n�u�m�b�e�r� �o�n�l�y�)� 

�P�O�L�I�C�Y� �A� �W�I�T�H� �A� �H�I�G�H� �C�H�A�N�C�E� �O�F� �A� �L�O�W� �I�N�S�U�R�A�N�C�E� �P�A�Y�O�F�F� 
�P�O�L�I�C�Y� �B� �W�I�T�H� �A� �L�O�W� �C�H�A�N�C�E� �O�F� �A� �H�I�G�H� �I�N�S�U�R�A�N�C�E� �P�A�Y�O�F�F� 
�E�I�T�H�E�R� �P�O�L�I�C�Y� �W�O�U�L�D� �B�E� �A�L�R�I�G�H�T� 
�I� �A�M� �N�O�T� �S�U�R�E� �F

�W
�N

�H
�e

� 

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

�t�a�k�i�n�g� �t�h�e� �m�i�d�p�o�i�n�t�s� �o�f� �t�h�e� �r�a�n�g�e�s� �t�h�e� �e�x�p�e�c�t�e�d� �p�a�y�o�u�t� �o�f� �e�a�c�h� �p�o�l�i�c�y� �i�s� 
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�t�h�e� �s�a�m�e� �(�$�2�5�0�)�.� �T�h�e�r�e� �w�a�s� �n�o� �g�u�a�r�a�n�t�e�e� �t�h�a�t� �r�e�s�p�o�n�d�e�n�t�s� �w�o�u�l�d� �f�o�c�u�s� �o�n� 

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

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

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

�p�r�o�b�a�b�i�l�i�t�y� �t�r�u�n�c�a�t�i�o�n� �i�m�p�l�i�e�d� �b�y� �t�h�e� �r�e�s�p�o�n�s�e� �t�o� �B�8� �(�P�R�O�B�1�)� �i�s� �c�o�d�e�d� �a�s� 

�f�o�l�l�o�w�s�:� 

�i�)� �r�e�s�p�o�n�s�e� �=�  ��p�o�l�i�c�y� �A�"� �t�h�e�n� �P�R�O�B�1� �=� �2�,� 

�i�i�)� �r�e�s�p�o�n�s�e� �=�  ��e�i�t�h�e�r� �p�o�l�i�c�y �� �t�h�e�n� �P�R�O�B�1� �=� �1�,� 

�i�i�i�)� �r�e�s�p�o�n�s�e� �=�  ��p�o�l�i�c�y� �B�"� �t�h�e�n� �P�R�O�B�1� �=� �0�,� 

�i�v�)� �r�e�s�p�o�n�s�e� �=� �"�n�o�t� �s�u�r�e�"� �t�h�e�n� �P�R�O�B�1� �=� �-�7�,� �a�n�d� 

�v�)� �n�o� �r�e�s�p�o�n�s�e� �t�h�e�n� �P�R�O�B�]� �=� �-�9�.� 

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

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

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

�i�n�c�r�e�a�s�e�s�,� �P�R�O�B�1� �i�n�c�r�e�a�s�e�s� �(�i�g�n�o�r�i�n�g� �t�h�o�s�e� �n�o�t� �s�u�r�e� �a�n�d� �n�o�n� 

�r�e�s�p�o�n�d�e�n�t�s�)�.� 

�I�n� �t�h�e� �s�e�c�o�n�d� �t�r�u�n�c�a�t�i�o�n� �q�u�e�s�t�i�o�n�,� �B�9�,� �t�h�e� �r�e�s�p�o�n�d�e�n�t� �w�a�s� �s�i�m�p�l�y� �a�s�k�e�d� 

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

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

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

�B�9� �p�r�e�s�e�n�t�e�d� �p�o�i�n�t� �e�s�t�i�m�a�t�e�s� �o�f� �s�t�o�r�m� �d�a�m�a�g�e� �s�u�c�h� �t�h�a�t� �t�h�e� �e�x�p�e�c�t�e�d� 

�v�a�l�u�e� �o�f� �b�o�t�h� �o�p�t�i�o�n�s� �w�a�s� �e�q�u�a�l� �(�$�2�5�0�)�.� �T�h�e� �q�u�e�s�t�i�o�n� �w�a�s� �w�o�r�d�e�d� �a�s� 

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

� � 

�A�n�n�u�a�l� �C�h�a�n�c�e� �L�e�v�e�l� �o�f� �D�a�m�a�g�e� 
�o�f� �D�a�m�a�g�e� �f�o�r� �E�a�c�h� �S�t�o�r�m� 

�P�r�o�p�e�r�t�y� �A� �1�0�%� �c�h�a�n�c�e� �$�2�,�5�0�0� 

�P�r�o�p�e�r�t�y� �B� �2�%� �c�h�a�n�c�e� �$�1�2�,�5�0�0� 

�W�h�i�c�h� �p�r�o�p�e�r�t�y� �w�o�u�l�d� �y�o�u� �p�r�e�f�e�r� �t�o� �l�i�v�e� �o�n�?� �(�c�i�r�c�l�e� �o�n�e� �n�u�m�b�e�r� 
�o�n�l�y�)� 

�1� �P�R�O�P�E�R�T�Y� �A� �W�I�T�H� �A� �H�I�G�H� �C�H�A�N�C�E� �O�F� �L�O�W� �D�A�M�A�G�E� �S�T�O�R�M�S� 
�2� �P�R�O�P�E�R�T�Y� �B� �W�I�T�H� �A� �L�O�W� �C�H�A�N�C�E� �O�F� �H�I�G�H� �D�A�M�A�G�E� �S�T�O�R�M�S� 
�3� �E�I�T�H�E�R� �P�R�O�P�E�R�T�Y� �W�O�U�L�D� �B�E� �A�L�R�I�G�H�T� 
�4� �I� �A�M� �N�O�T� �S�U�R�E� 

�T�h�e� �d�e�g�r�e�e� �o�f� �p�r�o�b�a�b�i�l�i�t�y� �t�r�u�n�c�a�t�i�o�n� �i�m�p�l�i�e�d� �b�y� �t�h�e� �r�e�s�p�o�n�s�e� �t�o� �B�9� 

�(�P�R�O�B�2�)� �i�s� �c�o�d�e�d� �a�s� �f�o�l�l�o�w�s�:� 

�i�)� �r�e�s�p�o�n�s�e� �=� �"�p�r�o�p�e�r�t�y� �A�"� �t�h�e�n� �P�R�O�B�2� �=� �0�,� 

�i�i�)� �r�e�s�p�o�n�s�e� �=�  ��e�i�t�h�e�r� �p�r�o�p�e�r�t�y�"� �t�h�e�n� �P�R�O�B�2� �=� �1�,� 

�i�i�i�)� �r�e�s�p�o�n�s�e� �=� �"�p�r�o�p�e�r�t�y� �B�"� �t�h�e�n� �P�R�O�B�2� �=� �2�,� 

�i�v�)� �r�e�s�p�o�n�s�e� �=� �"�n�o�t� �s�u�r�e�"� �t�h�e�n� �P�R�O�B�2� �=� �-�7�,� �a�n�d� 

�v�)� �n�o� �r�e�s�p�o�n�s�e� �t�h�e�n� �P�R�O�B�2� �=� �-�9�.� 

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

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

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

�i�n�c�r�e�a�s�e�s�,� �P�R�O�B�2� �i�n�c�r�e�a�s�e�s� �(�i�g�n�o�r�i�n�g� �t�h�o�s�e� �n�o�t� �s�u�r�e� �a�n�d� �n�o�n� 

�r�e�s�p�o�n�d�e�n�t�s�)�.� 
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�4�.�5�.�1�.�4� �T�i�m�e� �H�o�r�i�z�o�n� �(�T�H�)� 

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

�e�l�i�c�i�t�e�d� �v�i�a� �q�u�e�s�t�i�o�n� �B�4�:� 

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

�1� �L�E�S�S� �T�H�A�N� �5� �Y�E�A�R�S� 
�2� �5� �T�O� �1�0� �Y�E�A�R�S� 
�3� �O�V�E�R� �1�0� �Y�E�A�R�S� 

�T�h�e� �r�e�s�p�o�n�d�e�n�t�s� �t�i�m�e� �h�o�r�i�z�o�n� �(�T�H�)� �w�a�s� �c�o�d�e�d� �a�s� �f�o�l�l�o�w�s�:� 

�i�)� �r�e�s�p�o�n�s�e� �=� �1� �t�h�e�n� �T�H� �=� �0�,� 

�i�i�)� �r�e�s�p�o�n�s�e� �=� �2� �t�h�e�n� �T�H� �=� �l�,� 

�i�i�i�)� �r�e�s�p�o�n�s�e� �=� �3� �t�h�e�n� �T�H� �=� �2�,� �a�n�d� 

�i�v�)� �n�o� �r�e�s�p�o�n�s�e� �t�h�e�n� �T�H� �=� �-�9�,� 

�A�s� �t�h�e� �t�i�m�e� �h�o�r�i�z�o�n� �l�e�n�g�t�h�e�n�s�,� �T�H� �i�n�c�r�e�a�s�e�s� �f�r�o�m� �0� �t�o� �2�.� 

�4�.�5�.�1�.�5� �C�a�p�i�t�a�l�i�z�a�t�i�o�n� �(�C�A�P�)� 

�Q�u�e�s�t�i�o�n� �B�3� �w�a�s� �d�e�s�i�g�n�e�d� �t�o� �c�a�p�t�u�r�e� �t�h�e� �d�e�g�r�e�e� �t�o� �w�h�i�c�h� �a� �p�r�o�p�e�r�t�y� �o�w�n�e�r� 

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

�o�f� �t�h�e� �p�r�o�p�e�r�t�y�.� �T�h�e� �q�u�e�s�t�i�o�n� �w�a�s� �w�o�r�d�e�d� �a�s� �f�o�l�l�o�w�s�:� 

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

�T�H�E� �M�A�R�K�E�T� �V�A�L�U�E� �R�I�S�E�S� �B�Y� �M�O�R�E� �T�H�A�N� �T�H�E� �A�M�O�U�N�T� �S�P�E�N�T� 
�T�H�E� �M�A�R�K�E�T� �V�A�L�U�E� �R�I�S�E�S� �B�Y� �T�H�E� �S�A�M�E� �A�S� �T�H�E� �A�M�O�U�N�T� �S�P�E�N�T� 
�T�H�E� �M�A�R�K�E�T� �V�A�L�U�E� �R�I�S�E�S� �B�Y� �L�E�S�S� �T�H�A�N� �T�H�E� �A�M�O�U�N�T� �S�P�E�N�T� 
�T�H�E� �M�A�R�K�E�T� �V�A�L�U�E� �I�S� �U�N�A�F�F�E�C�T�E�D� �B�Y� �T�H�E� �A�M�O�U�N�T� �S�P�E�N�T� �
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�C�A�P� �w�a�s� �c�o�d�e�d�:� 
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�i�)� �r�e�s�p�o�n�s�e� �=� �1� �t�h�e�n� �C�A�P� �=� �4�,� 

�i�i�)� �r�e�s�p�o�n�s�e� �=� �2� �t�h�e�n� �C�A�P� �=� �3�,� 

�i�i�i�)� �r�e�s�p�o�n�s�e� �=� �3� �t�h�e�n� �C�A�P� �=� �2�,� 

�i�v�)� �r�e�s�p�o�n�s�e� �=� �4� �t�h�e�n� �C�A�P� �=� �1�,� �a�n�d� 

�v�)� �n�o� �r�e�s�p�o�n�s�e� �t�h�e�n� �C�A�P� �=� �-�9�.� 

�4�.�5�.�2� �D�e�m�o�g�r�a�p�h�i�c� �V�a�r�i�a�b�l�e�s� 

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

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

�4�.�5�.�2�.�1� �A�g�e� �(�A�G�E�)� 

�T�h�e� �a�g�e� �o�f� �t�h�e� �r�e�s�p�o�n�d�e�n�t� �w�a�s� �t�a�k�e�n� �d�i�r�e�c�t�l�y� �f�r�o�m� �q�u�e�s�t�i�o�n� �B�1�2� �(�W�h�a�t� �i�s� 

�y�o�u�r� �a�g�e�?�)�.� �T�h�e� �v�a�r�i�a�b�l�e� �A�G�E� �t�o�o�k� �t�h�e� �v�a�l�u�e� �o�f� �t�h�e� �r�e�s�p�o�n�s�e� �t�o� �B�1�2�;� 

�w�h�e�r�e� �t�h�e�r�e� �w�a�s� �n�o� �r�e�s�p�o�n�s�e� �A�G�E� �t�o�o�k� �t�h�e� �v�a�l�u�e� �-�9�.� 

�4�.�5�.�2�.�2� �E�d�u�c�a�t�i�o�n� �(�E�D�U�C�)� 

�T�h�e� �l�e�v�e�l� �o�f� �r�e�s�p�o�n�d�e�n�t� �e�d�u�c�a�t�i�o�n� �w�a�s� �d�e�t�e�r�m�i�n�e�d� �f�r�o�m� �q�u�e�s�t�i�o�n� �B�1�4� �o�f� 

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

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

�L�E�S�S� �T�H�A�N� �H�I�G�H� �S�C�H�O�O�L� 
�H�I�G�H� �S�C�H�O�O�L� 
�S�O�M�E� �C�O�L�L�E�G�E� �O�R� �T�R�A�D�E� �S�C�H�O�O�L� 
�C�O�L�L�E�G�E� �D�E�G�R�E�E� 
�G�R�A�D�U�A�T�E� �S�T�U�D�I�E�S� �n�
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�T�h�e� �v�a�r�i�a�b�l�e� �(�E�D�U�C�)� �w�a�s� �c�o�d�e�d� �a�s�:� 

�i�)� �r�e�s�p�o�n�s�e� �=� �1� �t�h�e�n� �E�D�U�C� �=� �1�,� 

�i�i�)� �r�e�s�p�o�n�s�e� �=� �2� �t�h�e�n� �E�D�U�C� �=� �2�,� 

�i�i�i�)� �r�e�s�p�o�n�s�e� �=� �3� �t�h�e�n� �E�D�U�C� �=� �3�,� 

�i�v�)� �r�e�s�p�o�n�s�e� �=� �4� �t�h�e�n� �E�D�U�C� �=� �4�,� 

�v�)� �r�e�s�p�o�n�s�e� �=� �5� �t�h�e�n� �E�D�U�C� �=� �5�,� �a�n�d� 

�v�i�)� �n�o� �r�e�s�p�o�n�s�e� �t�h�e�n� �E�D�U�C� �=� �-�9�.� 

�4�.�5�.�2�.�3� �E�x�p�e�r�i�e�n�c�e� �(�E�X�P�)� 

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

�q�u�e�s�t�i�o�n� �B�1�0� �(�H�o�w� �m�a�n�y� �y�e�a�r�s� �h�a�v�e� �y�o�u� �o�w�n�e�d� �t�h�i�s� �p�r�o�p�e�r�t�y�?�)�.� �T�h�e� 

�v�a�r�i�a�b�l�e� �E�X�P� �t�o�o�k� �t�h�e� �v�a�l�u�e� �o�f� �t�h�e� �r�e�s�p�o�n�s�e� �t�o� �B�1�0�;� �w�h�e�r�e� �t�h�e�r�e� �w�a�s� �n�o� 

�r�e�s�p�o�n�s�e� �E�X�P� �t�o�o�k� �t�h�e� �v�a�l�u�e� �-�9�.� 

�4�.�5�.�2�.�4� �C�o�a�l�i�t�i�o�n� �M�e�m�b�e�r�s�h�i�p� �(�C�O�A�)� 

�Q�u�e�s�t�i�o�n� �B�1�3� �o�f� �t�h�e� �s�u�r�v�e�y� �i�n�s�t�r�u�m�e�n�t� �d�i�r�e�c�t�l�y� �a�s�k�e�d� �r�e�s�p�o�n�d�e�n�t�s� �i�f� �t�h�e�y� 

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

�o�w�n�e�r�s�.� �F�o�r� �a� �n�e�g�a�t�i�v�e� �r�e�s�p�o�n�s�e� �C�O�A� �=� �0�;� �C�O�A� �=� �1� �f�o�r� �t�h�e� �a�f�f�i�r�m�a�t�i�v�e�;� 

�C�O�A� �=� �-�9� �f�o�r� �a� �n�o�n� �r�e�s�p�o�n�s�e�.� 
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�4�.�5�.�2�.�5� �F�a�m�i�l�y� �I�n�c�o�m�e� �(�I�N�C�9�0� �&� �I�N�C�)� 

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

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

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

�o�f� �m�i�n�d�.� �A�s� �s�u�c�h�,� �t�h�e� �1�9�9�0� �f�a�m�i�l�y� �i�n�c�o�m�e� �(�I�N�C�9�0�)� �w�a�s� �u�s�e�d� �a�s� �a�n� 

�e�x�p�l�a�n�a�t�o�r�y� �v�a�r�i�a�b�l�e� �i�n� �t�h�e� �a�n�a�l�y�s�i�s� �o�f� �t�h�o�s�e� �v�a�r�i�a�b�l�e�s�.� �H�o�w�e�v�e�r�,� �t�h�e� 

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

�w�a�s� �t�a�k�e�n�.� �T�h�u�s�,� �a�n�o�t�h�e�r� �i�n�c�o�m�e� �v�a�r�i�a�b�l�e� �(�I�N�C�)� �w�a�s� �d�e�f�i�n�e�d� �t�o� �r�e�f�l�e�c�t� 

�t�h�e� �i�n�c�o�m�e� �a�t� �t�h�e� �t�i�m�e� �o�f� �a�c�t�i�o�n�.� 

�P�r�e�s�e�n�t� �f�a�m�i�l�y� �i�n�c�o�m�e� �(�I�N�C�9�0�)� �w�a�s� �d�e�r�i�v�e�d� �f�r�o�m� �q�u�e�s�t�i�o�n� �B�1�5� �a�n�d� �w�a�s� 

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

�t�h�e� �r�a�n�g�e�s� �o�f� �B�1�5�:� 

�i�)� �r�e�s�p�o�n�s�e� �=� �1� �t�h�e�n� �I�N�C�9�0� �=� �$�1�2�,�5�0�0�,� 

�i�i�)� �r�e�s�p�o�n�s�e� �=� �2� �t�h�e�n� �I�N�C�9�0� �=� �$�3�7�,�5�0�0�,� 

�i�i�i�)� �r�e�s�p�o�n�s�e� �=� �3� �t�h�e�n� �I�N�C�9�0� �=� �$�6�2�,�5�0�0�,� 

�i�v�)� �r�e�s�p�o�n�s�e� �=� �4� �t�h�e�n� �I�N�C�9�O� �=� �$�8�7�,�5�0�0�,� 

�v�)� �r�e�s�p�o�n�s�e� �=� �5� �t�h�e�n� �I�N�C�9�0� �=� �$�1�1�2�,�5�0�0�,� �a�n�d� 

�v�i�)� �n�o� �r�e�s�p�o�n�s�e� �t�h�e�n� �I�N�C�9�0� �=� �-�9�.�,� 

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

�b�a�s�e�d� �o�n� �t�h�e� �r�e�s�p�o�n�s�e� �t�o� �q�u�e�s�t�i�o�n�s� �G�1�0� �(�a�c�t�i�o�n�)� �a�n�d� �B�1�5� �(�n�o� �a�c�t�i�o�n�)�.� 

�T�a�k�e�n� �a�t� �t�h�e� �m�e�a�n�s� �o�f� �t�h�e� �r�e�s�p�o�n�s�e� �r�a�n�g�e�s� �t�h�e� �v�a�r�i�a�b�l�e� �I�N�C� �w�a�s� �i�n�i�t�i�a�l�l�y� 

�c�o�d�e�d� �a�s�:� 

�8�4



�i�)� �r�e�s�p�o�n�s�e� �=� �1� �t�h�e�n� �I�N�C� �=� �$�1�2�,�5�0�0�,� 

�i�i�)� �r�e�s�p�o�n�s�e� �=� �2� �t�h�e�n� �I�N�C� �=� �$�3�7�,�5�0�0�,� 

�i�i�i�)� �r�e�s�p�o�n�s�e� �=� �3� �t�h�e�n� �I�N�C� �=� �$�6�2�,�5�0�0�,� 

�i�v�)� �r�e�s�p�o�n�s�e� �=� �4� �t�h�e�n� �I�N�C� �=� �$�8�7�,�5�0�0�,� 

�v�)� �r�e�s�p�o�n�s�e� �=� �5� �t�h�e�n� �I�N�C� �=� �§� �1�1�2�,�5�0�0�,� �a�n�d� 

�v�i�)� �n�o� �r�e�s�p�o�n�s�e� �t�h�e�n� �I�N�C� �=� �-�9�.� 

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

�(�I�N�C�9�0�)�.� �H�o�w�e�v�e�r�,� �i�n� �d�e�f�i�n�i�n�g� �I�N�C� �t�h�e� �d�o�l�l�a�r� �v�a�l�u�e�s� �a�s� �a�s�s�i�g�n�e�d� �a�b�o�v�e� 

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

�C�o�n�s�u�m�e�r� �P�r�i�c�e� �I�n�d�e�x� �(�U�.�S�.� �C�o�n�g�r�e�s�s�,� �1�9�9�1�)�;� �a�l�l� �v�a�l�u�e�s� �w�e�r�e� �c�o�n�v�e�r�t�e�d� �t�o� 

�1�9�9�0� �d�o�l�l�a�r�s�.� �F�o�r� �t�h�o�s�e� �p�r�o�p�e�r�t�y� �o�w�n�e�r�s� �t�a�k�i�n�g� �a�c�t�i�o�n� �i�n� �t�h�e� �p�a�s�t�,� �t�h�e� 

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

�a�c�t�i�o�n� �(�f�r�o�m� �q�u�e�s�t�i�o�n� �G�2�)�.� �I�t� �w�a�s� �n�o�t� �n�e�c�e�s�s�a�r�y� �t�o� �d�e�f�l�a�t�e� �t�h�e� �i�n�c�o�m�e�s� 

�o�f� �t�h�o�s�e� �n�o�t� �t�a�k�i�n�g� �a�c�t�i�o�n� �a�s� �t�h�e�i�r� �i�n�c�o�m�e� �w�a�s� �r�e�p�o�r�t�e�d� �i�n� �1�9�9�0� �d�o�l�l�a�r�s�.� 

�4�.�5�.�3� �S�i�t�u�a�t�i�o�n�a�l� �V�a�r�i�a�b�l�e�s� 

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

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

�4�.�5�.�3�.�1� �P�r�o�p�e�r�t�y� �V�a�l�u�e� �(�P�V�A�L�)� 

�T�h�e� �v�a�l�u�e� �o�f� �t�h�e� �s�h�o�r�e�l�i�n�e� �p�r�o�p�e�r�t�y� �w�a�s� �e�l�i�c�i�t�e�d� �u�s�i�n�g� �q�u�e�s�t�i�o�n�s� �G�1�l� 

�(�a�c�t�)� �a�n�d� �Y�9� �(�n�o�t� �a�c�t�)� �a�n�d� �w�a�s� �c�o�d�e�d� �a�s� �P�V�A�L� �a�s� �f�o�l�l�o�w�s�:� 

�i�)� �r�e�s�p�o�n�s�e� �=� �1� �t�h�e�n� �P�V�A�L� �=� �$�1�5�,�0�0�0�,� 
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�i�i�)� �r�e�s�p�o�n�s�e� �=� �2� �t�h�e�n� �P�V�A�L� �=� �$�4�5�,�0�0�0�,� 

�i�i�i�)� �r�e�s�p�o�n�s�e� �=� �3� �t�h�e�n� �P�V�A�L� �=� �$�7�5�,�0�0�0�,� 

�i�v�)� �r�e�s�p�o�n�s�e� �=� �4� �t�h�e�n� �P�V�A�L� �=� �$�1�0�5�,�0�0�0�,� 

�v�)� �r�e�s�p�o�n�s�e� �=� �5� �t�h�e�n� �P�V�A�L� �=� �$�1�3�5�,�0�0�0�,� 

�v�i�)� �r�e�s�p�o�n�s�e� �=� �6� �t�h�e�n� �P�V�A�L� �=� �$�1�6�5�,�0�0�0�,� 

�v�i�i�)� �r�e�s�p�o�n�s�e� �=� �7� �t�h�e�n� �P�V�A�L� �=� �$�1�9�5�,�0�0�0�,� �a�n�d� 

�v�i�i�i�)� �n�o� �r�e�s�p�o�n�s�e� �t�h�e�n� �P�V�A�L� �=� �-�9�.� 

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

�t�h�e� �r�e�s�p�o�n�s�e� �r�a�n�g�e�s�.� �A�l�l� �v�a�l�u�e�s� �w�e�r�e� �c�o�n�v�e�r�t�e�d� �t�o� �1�9�9�0� �d�o�l�l�a�r�s� �u�s�i�n�g� 

�t�h�e� �C�o�n�s�u�m�e�r� �P�r�i�c�e� �I�n�d�e�x� �f�o�r� �a�l�l� �s�h�e�l�t�e�r� �(�U�.�S�.� �C�o�n�g�r�e�s�s�,� �1�9�9�1�)�.� �F�o�r� 

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

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

�(�f�r�o�m� �q�u�e�s�t�i�o�n� �G�2�)�.� �I�t� �w�a�s� �n�o�t� �n�e�c�e�s�s�a�r�y� �t�o� �d�e�f�l�a�t�e� �t�h�e� �p�r�o�p�e�r�t�y� �v�a�l�u�e�s� 

�o�f� �t�h�o�s�e� �n�o�t� �t�a�k�i�n�g� �a�c�t�i�o�n� �a�s� �t�h�o�s�e� �v�a�l�u�e�s� �w�e�r�e� �r�e�p�o�r�t�e�d� �i�n� �1�9�9�0� 

�d�o�l�l�a�r�s�.� 

�4�.�5�.�3�.�2� �C�o�s�t� �o�f� �P�r�o�t�e�c�t�i�o�n� �(�K�S�P�)� 

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

�p�r�o�t�e�c�t�i�o�n� �(�K�S�P�)� �c�o�n�s�i�s�t�s� �o�f� �r�e�s�p�o�n�s�e�s� �f�r�o�m� �b�o�t�h� �t�h�o�s�e� �w�h�o� �t�o�o�k� �a�c�t�i�o�n� 

�a�n�d� �t�h�o�s�e� �w�h�o� �d�i�d� �n�o�t�.� �F�o�r� �t�h�o�s�e� �w�h�o� �t�o�o�k� �a�c�t�i�o�n� �c�o�s�t� �f�i�g�u�r�e�s� �w�e�r�e� 

�o�b�t�a�i�n�e�d� �f�r�o�m� �q�u�e�s�t�i�o�n� �G�2�.� �T�h�e� �c�o�s�t� �o�f� �a�n� �a�c�t�i�o�n� �w�a�s� �d�e�f�l�a�t�e�d� �u�s�i�n�g� �t�h�e� 

�C�o�s�t� �o�f� �C�o�n�s�t�r�u�c�t�i�o�n� �I�n�d�e�x� �(�E�n�g�i�n�e�e�r�i�n�g� �N�e�w�s� �R�e�c�o�r�d�,� �v�a�r�i�o�u�s� �y�e�a�r�s�)�.� 

�W�h�e�r�e� �m�o�r�e� �t�h�a�n� �o�n�e� �a�c�t�i�o�n� �w�a�s� �t�a�k�e�n� �o�v�e�r� �t�i�m�e�,� �t�h�e� �c�o�s�t�s� �w�e�r�e� �c�o�n�v�e�r�t�e�d� 

�t�o� �1�9�9�0� �d�o�l�l�a�r�s� �a�n�d� �s�u�m�m�e�d�.� �F�o�r� �t�h�e� �i�n�d�i�v�i�d�u�a�l�s� �w�h�o� �d�i�d� �n�o�t� �t�a�k�e� �a�n�y� 
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�p�r�o�t�e�c�t�i�v�e� �a�c�t�i�o�n� �q�u�e�s�t�i�o�n� �Y�8� �w�a�s� �u�s�e�d� �t�o� �e�l�i�c�i�t� �a�n� �e�s�t�i�m�a�t�e� �o�f� �w�h�a�t� �t�h�e� 

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

�t�h�e� �r�a�n�g�e�s� �i�n� �Y�8� �t�h�e� �r�e�s�p�o�n�s�e�s� �t�o� �t�h�a�t� �q�u�e�s�t�i�o�n� �w�e�r�e� �c�o�d�e�d� �a�s�:� 

�i�)� �r�e�s�p�o�n�s�e� �=� �1� �t�h�e�n� �K�S�P� �=� �0�,� 

�i�i�)� �r�e�s�p�o�n�s�e� �=� �2� �t�h�e�n� �K�S�P� �=� �$�1�,�0�0�0�,� 

�i�i�i�)� �r�e�s�p�o�n�s�e� �=� �3� �t�h�e�n� �K�S�P� �=� �$�3�,�0�0�0�,� 

�i�v�)� �r�e�s�p�o�n�s�e� �=� �4� �t�h�e�n� �K�S�P� �=� �$�5�,�0�0�0�,� 

�v�)� �r�e�s�p�o�n�s�e� �=� �5� �t�h�e�n� �K�S�P� �=� �$�7�,�0�0�0�,� 

�v�i�)� �r�e�s�p�o�n�s�e� �=� �6� �t�h�e�n� �K�S�P� �=� �$�9�,�0�0�0�,� 

�v�)� �r�e�s�p�o�n�s�e� �=� �7� �t�h�e�n� �K�S�P� �=� �$�1�1�,�0�0�0�,� 

�v�i�)� �r�e�s�p�o�n�s�e� �=� �8� �t�h�e�n� �K�S�P� �=� �-�/�,� �a�n�d� 

�v�i�i�)� �n�o� �r�e�s�p�o�n�s�e� �t�h�e�n� �K�S�P� �=� �-�9�.� 

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

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

�e�l�i�c�i�t�e�d� �d�i�r�e�c�t�l�y� �(�t�h�o�s�e� �t�a�k�i�n�g� �a�c�t�i�o�n�)�.� �T�h�i�s� �d�i�s�t�o�r�t�s� �t�h�e� �v�a�r�i�a�b�l�e� 

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

�t�h�e� �c�o�s�t� �o�f� �a�c�t�i�o�n�,� �a�r�e� �c�a�p�p�e�d� �a�t� �a� �v�a�l�u�e� �o�f� �$�1�1�,�0�0�0� �w�h�i�l�e� �t�h�e� �r�e�s�p�o�n�s�e�s� 

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

�a�n�y� �v�a�l�u�e� �o�f� �K�S�P� �w�h�i�c�h� �w�a�s� �g�r�e�a�t�e�r� �t�h�a�n� �o�r� �e�q�u�a�l� �t�o� �$�1�1�,�0�0�0� �(�1�9�9�0� 

�d�o�l�l�a�r�s�)� �w�a�s� �s�e�t� �t�o� �t�h�a�t� �v�a�l�u�e�.� �U�n�f�o�r�t�u�n�a�t�e�l�y�,� �t�h�i�s� �r�e�d�u�c�e�s� �t�h�e� 

�v�a�r�i�a�t�i�o�n� �i�n� �K�S�P�.� 

�4�.�5�.�3�.�3� �C�o�m�m�e�r�c�i�a�l� �I�n�s�u�r�a�n�c�e� �(�I�N�S�)� 

�T�h�e� �c�o�d�i�n�g� �o�f� �a� �v�a�r�i�a�b�l�e� �t�o� �r�e�f�l�e�c�t� �t�h�e� �h�o�l�d�i�n�g� �o�f� �c�o�m�m�e�r�c�i�a�l� �f�l�o�o�d� 
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�i�n�s�u�r�a�n�c�e� �(�I�N�S�)� �r�e�l�i�e�s� �o�n� �q�u�e�s�t�i�o�n� �G�8� �f�o�r� �t�h�o�s�e� �p�r�o�p�e�r�t�y� �o�w�n�e�r�s� �t�a�k�i�n�g� 

�p�r�o�t�e�c�t�i�v�e� �a�c�t�i�o�n� �a�n�d� �o�n� �q�u�e�s�t�i�o�n� �Y�3� �f�o�r� �t�h�o�s�e� �n�o�t� �t�a�k�i�n�g� �a�c�t�i�o�n�.� �W�h�e�r�e� 

�a� �r�e�s�p�o�n�d�e�n�t� �r�e�p�l�i�e�d� �t�h�a�t� �t�h�e�y� �h�e�l�d� �i�n�s�u�r�a�n�c�e� �t�h�e�n� �I�N�S� �=� �1�;� �I�N�S� �=� �0� �i�f� 

�i�n�s�u�r�a�n�c�e� �w�a�s� �n�o�t� �h�e�l�d� �a�n�d� �I�N�S� �=� �-�9� �f�o�r� �n�o� �r�e�s�p�o�n�s�e�.� �W�h�e�r�e� �t�h�e�r�e� �w�a�s� �n�o� 

�r�e�s�p�o�n�s�e� �I�N�S� �t�a�k�e� �t�h�e� �v�a�l�u�e� �-�9�.� 

�4�.�5�.�3�.�4� �G�o�v�e�r�n�m�e�n�t� �A�i�d� �(�A�I�D�)� 

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

�G�9� �(�a�c�t�)� �a�n�d� �Y�4� �(�n�o�t� �a�c�t�)�.� �T�h�e� �v�a�r�i�a�b�l�e� �A�I�D� �=� �1� �i�f� �a�i�d� �w�a�s� �e�x�p�e�c�t�e�d�,� 

�A�I�D� �=� �0� �i�f� �i�t� �w�a�s� �n�o�t� �e�x�p�e�c�t�e�d� �a�n�d� �A�I�D� �-�9� �i�f� �n�o� �r�e�s�p�o�n�s�e� �w�a�s� �g�i�v�e�n�.� 

�4�.�5�.�3�.�5� �P�r�o�t�e�c�t�i�o�n� �A�d�o�p�t�i�o�n� �(�P�R�O�T�)� 

�T�h�e� �d�e�p�e�n�d�a�n�t� �v�a�r�i�a�b�l�e� �(�P�R�O�T�)� �i�n� �t�h�e� �p�r�o�t�e�c�t�i�o�n� �a�d�o�p�t�i�o�n� �m�o�d�e�l� �(�s�e�c�t�i�o�n� 

�3�.�4�)� �w�a�s� �d�e�f�i�n�e�d� �o�n� �q�u�e�s�t�i�o�n� �Q�4� �w�h�e�r�e� �r�e�s�p�o�n�d�e�n�t�s� �w�e�r�e� �a�s�k�e�d� �i�f� �t�h�e�y� �h�a�d� 

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

�a�c�t�i�o�n� �t�h�e�n� �P�R�O�T� �=� �0�,� �i�f� �t�h�e�y� �h�a�d� �t�a�k�e�n� �a�c�t�i�o�n� �t�h�e�n� �P�R�O�T� �=� �1�,� �a�n�d� �f�o�r� �a� 

�n�o�n� �r�e�s�p�o�n�s�e� �t�h�e�n� �P�R�O�T� �=� �-�9�.� �A�c�t�i�o�n� �i�s� �t�a�k�e�n� �t�o� �m�e�a�n� �a�t� �l�e�a�s�t� �o�n�e� �o�f� 

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

�g�r�o�i�n�/�j�e�t�t�y�,� �s�e�a�w�a�l�l�,� �b�r�e�a�k�w�a�t�e�r� �o�r� �d�i�k�e�.� 

�4�.�5�.�3�.�6� �P�r�e�v�i�o�u�s� �A�c�t�i�o�n� �(�P�R�P�R�)� 

�W�h�e�t�h�e�r� �o�r� �n�o�t� �a� �p�r�e�v�i�o�u�s� �o�w�n�e�r� �t�o�o�k� �p�r�o�t�e�c�t�i�v�e� �a�c�t�i�o�n� �(�P�R�P�R�)� �i�s� �d�e�r�i�v�e�d� 

�8�8



�f�r�o�m� �t�h�e� �r�e�s�p�o�n�s�e� �t�o� �q�u�e�s�t�i�o�n� �Q�4�.� �W�h�e�r�e� �a� �p�r�e�v�i�o�u�s� �o�w�n�e�r� �t�o�o�k� �n�o� �a�c�t�i�o�n� 

�t�h�e�n� �P�R�P�R� �=� �0�.� �I�f� �a� �p�r�e�v�i�o�u�s� �o�w�n�e�r� �d�i�d� �t�a�k�e� �a�c�t�i�o�n� �t�h�e�n� �P�R�P�R� �=� �l�.� 

�=� �-�9� �f�o�r� �n�o�n� �r�e�s�p�o�n�d�e�n�t�s�.� 

�4�.�5�.�3�.�7� �E�r�o�s�i�o�n� �L�e�v�e�l� �(�E�R�O�)� 

�Q�u�e�s�t�i�o�n�s� �G�3� �a�n�d� �Y�5� �o�f� �t�h�e� �s�u�r�v�e�y� �w�e�r�e� �u�s�e�d� �t�o� �p�r�o�v�i�d�e� �a� �p�h�y�s�i�c�a�l� 

�m�e�a�s�u�r�e� �o�f� �t�h�e� �e�r�o�s�i�o�n� �l�e�v�e�l�.� �T�h�e� �q�u�e�s�t�i�o�n� �w�a�s� �w�o�r�d�e�d� �(�Y�5�)�:� 

�P�R�P�R� 

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

�I� �H�A�V�E� �N�O� �E�R�O�S�I�O�N� �P�R�O�B�L�E�M� 
�L�E�S�S� �T�H�A�N� �1� �F�O�O�T� �P�E�R� �Y�E�A�R� 
�1� �T�O� �2� �F�E�E�T� �P�E�R� �Y�E�A�R� 
�2� �T�O� �3� �F�E�E�T� �P�E�R� �Y�E�A�R� 
�O�V�E�R� �3� �F�E�E�T� �P�E�R� �Y�E�A�R� 
�I�'�M� �N�O�T� �S�U�R�E�.� �
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�E�R�O� �w�a�s� �c�o�d�e�d� �a�s�:� 

�i�)� �r�e�s�p�o�n�s�e� �=� �1� �t�h�e�n� �E�R�O� �=� �1�,� 

�i�i�)� �r�e�s�p�o�n�s�e� �=� �2� �t�h�e�n� �E�R�O� �=� �2�,� 

�i�i�i�)� �r�e�s�p�o�n�s�e� �=� �3� �t�h�e�n� �E�R�O� �=� �3�,� 

�i�v�)� �r�e�s�p�o�n�s�e� �=� �4� �t�h�e�n� �E�R�O� �=� �4�,� 

�v�)� �r�e�s�p�o�n�s�e� �=� �5� �t�h�e�n� �E�R�O� �=� �5�,� 

�v�i�)� �r�e�s�p�o�n�s�e� �=� �n�o�t� �s�u�r�e� �t�h�e�n� �E�R�O� �=� �-�7�,� �a�n�d� 

�v�i�i�)� �n�o� �r�e�s�p�o�n�s�e� �t�h�e�n� �E�R�O� �=� �-�9�.� 

�4�.�5�.�3�.�8� �F�l�o�o�d�i�n�g� �L�e�v�e�l� �(�F�L�O�)� 

�A� �m�e�a�s�u�r�e� �o�f� �t�h�e� �e�x�i�s�t�e�n�c�e� �o�f� �a� �f�l�o�o�d�i�n�g� �p�r�o�b�l�e�m� �w�a�s� �o�b�t�a�i�n�e�d� �f�r�o�m� 
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�q�u�e�s�t�i�o�n�s� �G�4� �a�n�d� �Y�6� �o�f� �t�h�e� �s�u�r�v�e�y�.� �W�h�e�r�e� �t�h�e�r�e� �w�a�s� �n�o� �f�l�o�o�d�i�n�g� �p�r�o�b�l�e�m� 

�F�L�O� �=� �0�;� �w�h�e�r�e� �t�h�e�r�e� �w�a�s� �a� �p�r�o�b�l�e�m� �F�L�O� �=� �1�;� �f�o�r� �a� �r�e�s�p�o�n�s�e� �o�f� �"�n�o�t� �s�u�r�e�"� 

�F�L�O� �=� �-�7� �a�n�d� �f�o�r� �a� �n�o�n� �r�e�s�p�o�n�s�e� �F�L�O� �=� �-�9�.� 

�4�.�5�.�3�.�9� �O�c�c�u�p�a�n�c�y� �S�t�a�t�u�s� �(�O�C�C�)� 

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

�q�u�e�s�t�i�o�n�s� �G�6� �(�a�c�t�)� �a�n�d� �Y�l� �(�n�o�t� �a�c�t�)�.� �T�h�e� �v�a�r�i�a�b�l�e� �O�C�C� �i�s� �c�o�d�e�d�:� 

�i�)� �r�e�s�p�o�n�s�e� �=� �"�n�o� �r�e�s�i�d�e�n�c�e�"� �t�h�e�n� �O�C�C� �=� �1�,� 

�i�i�)� �r�e�s�p�o�n�s�e� �=�  ��u�n�o�c�c�u�p�i�e�d�"� �t�h�e�n� �O�C�C� �=� �2�,� 

�i�i�i�)� �r�e�s�p�o�n�s�e� �=�  ��o�c�c�u�p�i�e�d� �p�a�r�t� �y�e�a�r�"� �t�h�e�n� �O�C�C� �=� �3�,� 

�i�v�)� �r�e�s�p�o�n�s�e� �=� �"�o�c�c�u�p�i�e�d� �a�l�l� �y�e�a�r�"� �t�h�e�n� �O�C�C� �=� �4�,� �a�n�d� 

�v�)� �n�o� �r�e�s�p�o�n�s�e� �t�h�e�n� �O�C�C� �=� �-�9�.� 

�4�.�5�.�3�.�1�0� �T�e�n�a�n�c�y� �S�t�a�t�u�s� �(�T�E�N�)� 

�T�h�e� �t�e�n�a�n�c�y� �s�t�a�t�u�s� �o�f� �t�h�e� �r�e�s�i�d�e�n�c�e� �(�T�E�N�)� �w�a�s� �d�e�t�e�r�m�i�n�e�d� �b�y� �q�u�e�s�t�i�o�n�s� �G�7� 

�(�a�c�t�)� �a�n�d� �Y�2� �(�n�o�t� �a�c�t�)� �a�n�d� �c�o�d�e�d� �a�s�:� 

�i�)� �r�e�s�p�o�n�s�e� �=� �"�n�o� �r�e�s�i�d�e�n�c�e�"� �t�h�e�n� �T�E�N� �=� �1�,� 

�i�i�)� �r�e�s�p�o�n�s�e� �=� �"�u�n�o�c�c�u�p�i�e�d�"� �t�h�e�n� �T�E�N� �=� �2�,� 

�i�i�i�)� �r�e�s�p�o�n�s�e� �=� �"�r�e�n�t�e�d� �t�o� �o�t�h�e�r�s�"� �t�h�e�n� �T�E�N� �=� �3�,� 

�i�v�)� �r�e�s�p�o�n�s�e� �=�  ��p�e�r�s�o�n�a�l�l�y� �o�c�c�u�p�i�e�d�"� �t�h�e�n� �T�E�N� �=� �4�,� �a�n�d� 

�v�)� �n�o� �r�e�s�p�o�n�s�e� �t�h�e�n� �T�E�N� �=� �-�9�.� 
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�4�.�5�.�3�.�1�1� �R�e�s�i�d�e�n�c�e� �(�R�E�S�I�D�)� 

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

�o�n� �t�h�e� �s�u�r�v�e�y�.� �W�h�e�r�e� �t�h�e�r�e� �w�a�s� �n�o� �r�e�s�i�d�e�n�c�e�,� �R�E�S�I�D� �=� �0�;� �w�h�e�r�e� �a� 

�r�e�s�i�d�e�n�c�e� �e�x�i�s�t�e�d� �R�E�S�I�D� �=� �1�;� �R�E�S�I�D� �=� �-�9� �f�o�r� �n�o�n� �r�e�s�p�o�n�d�e�n�t�s�.� 

�4�.�6� �C�o�n�c�l�u�s�i�o�n� 

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

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

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

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

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

�t�h�e� �e�x�p�e�r�i�m�e�n�t�a�l� �d�e�s�i�g�n�.� 
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�C�h�a�p�t�e�r� �5� 

�E�m�p�i�r�i�c�a�l� �R�e�s�u�l�t�s� 

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

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

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

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

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

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

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

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

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

�T�h�e� �s�u�r�v�e�y� �r�e�s�p�o�n�s�e� �r�a�t�e� �o�f� �o�v�e�r� �5�2� �p�e�r�c�e�n�t� �s�u�g�g�e�s�t�s� �t�h�a�t� �t�h�e� �s�a�m�p�l�e� �o�f� 

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

�o�w�n�e�d� �p�r�o�p�e�r�t�y� �o�n� �t�h�e� �s�h�o�r�e�s� �o�f� �L�a�k�e�s� �M�i�c�h�i�g�a�n�,� �E�r�i�e� �a�n�d� �O�n�t�a�r�i�o�.� 
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�A�p�p�r�o�x�i�m�a�t�e�l�y� �2�6� �p�e�r�c�e�n�t� �o�f� �r�e�s�p�o�n�d�e�n�t�s� �e�x�p�e�c�t�e�d� �g�o�v�e�r�n�m�e�n�t� �a�i�d� �i�n� �t�h�e� 

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

�o�v�e�r� �6�0� �y�e�a�r�s� �o�l�d� �a�n�d� �h�a�v�e� �o�w�n�e�d� �t�h�e�i�r� �p�r�o�p�e�r�t�y� �a�l�m�o�s�t� �2�0� �y�e�a�r�s�.� �T�h�e�y� 

�a�r�e� �a�l�s�o� �a� �h�i�g�h�l�y� �e�d�u�c�a�t�e�d� �g�r�o�u�p� �w�i�t�h� �a�n� �a�v�e�r�a�g�e� �e�d�u�c�a�t�i�o�n� �o�f� �3�.�9� �o�n�a� 

�s�c�a�l�e� �w�h�e�r�e� �4�.�0� �c�o�r�r�e�s�p�o�n�d�s� �t�o� �t�h�e� �c�o�m�p�l�e�t�i�o�n� �o�f� �a� �c�o�l�l�e�g�e� �d�e�g�r�e�e�.� �E�v�e�n� 

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

�f�a�m�i�l�y� �i�n�c�o�m�e� �o�f� �l�e�s�s� �t�h�a�n� �$�2�5�,�0�0�0�,� �t�h�e� �m�e�a�n� �i�n�c�o�m�e� �w�a�s� �3�.�2�2� �w�h�i�c�h� 

�c�o�r�r�e�s�p�o�n�d�s� �a�p�p�r�o�x�i�m�a�t�e�l�y� �t�o� �a� �f�i�g�u�r�e� �o�f� �$�6�8�,�0�0�0�.� �O�n� �a�v�e�r�a�g�e� �t�h�e� 

�r�e�s�p�o�n�d�e�n�t�s� �a�p�p�e�a�r�e�d� �i�n�t�e�r�e�s�t�e�d� �i�n� �t�h�e� �s�u�r�v�e�y�,� �w�e�r�e� �w�e�l�l� �e�d�u�c�a�t�e�d� �a�n�d� 

�h�a�d� �c�o�n�s�i�d�e�r�a�b�l�e� �e�x�p�e�r�i�e�n�c�e� �a�s� �s�h�o�r�e� �f�r�o�n�t� �r�e�s�i�d�e�n�t�s�.� �O�f� �t�h�e� �e�n�t�i�r�e� 

�s�a�m�p�l�e� �a�p�p�r�o�x�i�m�a�t�e�l�y� �3�9� �p�e�r�c�e�n�t� �t�o�o�k� �s�o�m�e� �a�c�t�i�o�n� �t�o� �p�r�o�t�e�c�t� �t�h�e�i�r� 

�p�r�o�p�e�r�t�y� �f�r�o�m� �f�l�o�o�d�i�n�g� �a�n�d�/�o�r� �e�r�o�s�i�o�n�;� �6�1� �p�e�r�c�e�n�t� �d�i�d� �n�o�t�.� �R�e�c�a�l�l� �t�h�a�t� 

�a�c�t�i�o�n� �i�s� �t�a�k�e�n� �t�o� �m�e�a�n� �a�t� �l�e�a�s�t� �o�n�e� �o�f�:� �r�a�i�s�i�n�g�,� �m�o�v�i�n�g� �o�r� �r�e�i�n�f�o�r�c�i�n�g� 

�a� �r�e�s�i�d�e�n�c�e�,� �o�r� �b�u�i�l�d�i�n�g� �o�r� �r�e�p�a�i�r�i�n�g� �a� �g�r�o�i�n�/�j�e�t�t�y�,� �s�e�a�w�a�l�l�,� �b�r�e�a�k�w�a�t�e�r� 

�o�r� �d�i�k�e�.� 

�5�.�1� �E�s�t�i�m�a�t�i�o�n� �M�e�t�h�o�d�s� 

�T�h�e� �e�m�p�i�r�i�c�a�l� �a�n�a�l�y�s�e�s� �r�e�l�i�e�d� �o�n� �t�h�e� �e�c�o�n�o�m�e�t�r�i�c� �m�e�t�h�o�d�s� �o�f� �O�r�d�i�n�a�r�y� 

�L�e�a�s�t� �S�q�u�a�r�e�s� �(�O�L�S�)�,� �P�r�o�b�i�t� �a�n�d� �O�r�d�e�r�e�d� �P�r�o�b�i�t� �a�s� �r�e�q�u�i�r�e�d�.� �A�l�l� �r�e�s�u�l�t�s� 

�w�e�r�e� �o�b�t�a�i�n�e�d� �u�s�i�n�g� �t�h�e� �L�I�M�D�E�P� �s�o�f�t�w�a�r�e� �p�a�c�k�a�g�e� �(�G�r�e�e�n�e�,� �1�9�9�0�)�.� �O�L�S� �i�s� 

�w�i�d�e�l�y� �u�s�e�d� �t�o� �c�h�a�r�a�c�t�e�r�i�z�e� �r�e�l�a�t�i�o�n�s�h�i�p�s� �b�e�t�w�e�e�n� �v�a�r�i�a�b�l�e�s� �a�n�d� �i�s� 

�d�e�s�c�r�i�b�e�d� �i�n� �a�l�l� �b�a�s�i�c� �e�c�o�n�o�m�e�t�r�i�c� �t�e�x�t�s� �(�e�.�g�.� �K�o�u�t�s�o�y�i�a�n�n�i�s�,� �1�9�7�7�)�.� 

�P�r�o�b�i�t� �a�n�a�l�y�s�i�s� �h�a�s� �b�e�e�n� �u�s�e�d� �w�h�e�n� �t�h�e� �d�e�p�e�n�d�e�n�t� �v�a�r�i�a�b�l�e� �o�f� �t�h�e� 

�r�e�l�a�t�i�o�n�s�h�i�p� �t�o� �b�e� �e�s�t�i�m�a�t�e�d� �i�s� �d�i�c�h�o�t�o�m�o�u�s�,� �f�o�r� �e�x�a�m�p�l�e� �a� �b�i�n�a�r�y� 
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�v�a�r�i�a�b�l�e� �t�a�k�i�n�g� �o�n�l�y� �t�h�e� �v�a�l�u�e� �o�f� �0� �o�r� �1�.� �S�u�c�h� �i�s� �t�h�e� �c�a�s�e� �i�n� 

�e�s�t�i�m�a�t�i�n�g� �t�h�e� �a�d�o�p�t�i�o�n� �p�r�o�t�e�c�t�i�o�n� �m�o�d�e�l� �w�h�e�r�e� �1� �i�n�d�i�c�a�t�e�s� �t�h�a�t� �a�c�t�i�o�n� 

�w�a�s� �t�a�k�e�n� �a�n�d� �0� �i�n�d�i�c�a�t�e�s� �t�h�a�t� �i�t� �w�a�s� �n�o�t�.� �O�r�d�e�r�e�d� �P�r�o�b�i�t� �a�n�a�l�y�s�i�s� �h�a�s� 

�b�e�e�n� �a�p�p�l�i�e�d� �w�h�e�n� �t�h�e� �d�e�p�e�n�d�e�n�t� �v�a�r�i�a�b�l�e� �i�s� �d�i�s�c�r�e�t�e� �a�n�d� �r�e�p�r�e�s�e�n�t�s� �m�o�r�e� 

�t�h�a�n� �t�w�o� �o�r�d�e�r�e�d� �o�p�t�i�o�n�s� �(�p�o�l�y�t�o�m�o�u�s�)�.� �F�o�r� �e�x�a�m�p�l�e�,� �t�h�e� �t�i�m�e� �p�r�e�f�e�r�e�n�c�e� 

�r�a�t�e� �v�a�r�i�a�b�l�e�s� �t�a�k�e� �t�h�e� �v�a�l�u�e�s� �o�f� �e�i�t�h�e�r� �0�,� �1� �o�r� �2� �a�n�d� �t�h�e� �o�r�d�e�r� �i�s� 

�s�i�g�n�i�f�i�c�a�n�t� �a�s� �t�h�i�s� �s�c�a�l�e� �r�e�p�r�e�s�e�n�t�s� �l�o�w� �t�h�r�o�u�g�h� �h�i�g�h� �t�i�m�e� �p�r�e�f�e�r�e�n�c�e� 

�r�a�t�e�s�.� �I�t� �i�s� �b�e�c�a�u�s�e� �t�h�e�s�e� �d�e�p�e�n�d�e�n�t� �v�a�r�i�a�b�l�e�s� �a�r�e� �l�i�m�i�t�e�d� �t�o� �a� �n�a�r�r�o�w� 

�r�a�n�g�e� �a�n�d� �a�r�e� �d�i�s�c�r�e�t�e� �t�h�a�t� �O�L�S� �i�s� �n�o�t� �a�p�p�r�o�p�r�i�a�t�e�;� �O�L�S� �y�i�e�l�d�s� �r�e�s�u�l�t�s� 

�w�h�i�c�h� �w�i�l�l� �d�i�s�p�l�a�y� �h�e�t�e�r�o�s�c�e�d�a�s�t�i�c� �e�r�r�o�r� �v�a�r�i�a�n�c�e� �a�n�d� �t�h�e� �e�r�r�o�r�s� �w�i�l�l� 

�n�o�t� �b�e� �n�o�r�m�a�l�l�y� �d�i�s�t�r�i�b�u�t�e�d� �(�A�l�d�r�i�c�h� �a�n�d� �N�e�l�s�o�n�,� �1�9�8�4�;� �G�u�j�a�r�a�t�i�,� �1�9�8�8�;� 

�M�a�d�d�a�l�a�,� �1�9�8�3�)�.� �T�h�u�s�,� �O�L�S� �e�s�t�i�m�a�t�e�s� �w�i�l�l� �b�e� �u�n�b�i�a�s�e�d� �b�u�t� �i�n�e�f�f�i�c�i�e�n�t�.� 

�T�h�e� �P�r�o�b�i�t� �a�n�d� �O�r�d�e�r�e�d� �P�r�o�b�i�t� �m�o�d�e�l�s�,� �u�s�i�n�g� �M�a�x�i�m�u�m� �L�i�k�e�l�i�h�o�o�d� 

�e�s�t�i�m�a�t�i�o�n� �t�e�c�h�n�i�q�u�e�s�,� �e�s�t�i�m�a�t�e� �t�h�e� �p�r�o�b�a�b�i�l�i�t�y� �t�h�a�t� �a�n� �o�b�s�e�r�v�a�t�i�o�n� 

�(�e�.�g�.� �p�r�o�p�e�r�t�y� �o�w�n�e�r�)� �w�i�l�l� �f�a�l�l� �w�i�t�h�i�n� �a� �p�a�r�t�i�c�u�l�a�r� �g�r�o�u�p� �(�e�.�g�.� �t�o�o�k� 

�a�c�t�i�o�n� �o�r� �d�i�d�n�'�t�)�.� �T�h�e� �b�a�s�i�s� �o�f� �P�r�o�b�i�t� �m�o�d�e�l�s� �i�s� �t�h�e� �n�o�r�m�a�l� �c�u�m�u�l�a�t�i�v�e� 

�d�e�n�s�i�t�y� �f�u�n�c�t�i�o�n�.� �T�h�i�s� �f�u�n�c�t�i�o�n� �r�e�s�t�r�i�c�t�s� �t�h�e� �e�s�t�i�m�a�t�e�s� �o�f� 

�p�r�o�b�a�b�i�l�i�t�i�e�s� �t�o� �l�i�e� �b�e�t�w�e�e�n� �z�e�r�o� �a�n�d� �o�n�e�.� �L�o�g�i�t� �m�o�d�e�l�s�,� �r�e�l�y�i�n�g� �o�n� �a�n� 

�e�x�p�o�n�e�n�t�i�a�l� �c�u�m�u�l�a�t�i�v�e� �d�e�n�s�i�t�y� �f�u�n�c�t�i�o�n�,� �a�r�e� �a� �r�e�a�d�y� �a�l�t�e�r�n�a�t�i�v�e� �t�o� 

�P�r�o�b�i�t� �m�o�d�e�l�s�.� �T�h�e� �L�o�g�i�t� �a�n�d� �O�r�d�e�r�e�d� �L�o�g�i�t� �m�e�t�h�o�d�s� �w�e�r�e� �a�l�s�o� �e�m�p�l�o�y�e�d� 

�i�n� �t�h�e� �f�o�l�l�o�w�i�n�g� �a�n�a�l�y�s�e�s� �b�u�t� �o�f�f�e�r�e�d� �n�o� �n�o�t�i�c�e�a�b�l�e� �i�m�p�r�o�v�e�m�e�n�t� �i�n� 

�e�s�t�i�m�a�t�i�n�g� �t�h�e� �m�o�d�e�l�s�;� �n�o� �L�o�g�i�t� �e�s�t�i�m�a�t�e�s� �a�r�e� �r�e�p�o�r�t�e�d�.� 

�O�n�e� �o�f� �t�h�e� �s�t�a�n�d�a�r�d� �m�e�a�s�u�r�e�s� �o�f� �g�o�o�d�n�e�s�s� �o�f� �f�i�t� �i�n� �O�L�S� �a�n�a�l�y�s�e�s� �i�s� �t�h�e� 
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�R�-�s�q�u�a�r�e�d� �v�a�l�u�e�.� �H�o�w�e�v�e�r�,� �i�n� �P�r�o�b�i�t� �m�o�d�e�l�s� �(�a�n�d� �L�o�g�i�t�)� �t�h�e� �R�-�s�q�u�a�r�e�d� �i�s� 

�i�n�a�p�p�l�i�c�a�b�l�e� �(�A�l�d�r�i�c�h� �a�n�d� �N�e�l�s�o�n�,�1�9�8�4�)�.� �A� �C�h�i�-�s�q�u�a�r�e�d� �t�e�s�t� �i�s� �u�s�e�d� �t�o� 

�t�e�s�t� �f�o�r� �o�v�e�r�a�l�l� �s�i�g�n�i�f�i�c�a�n�c�e� �o�f� �t�h�e� �e�s�t�i�m�a�t�e�d� �r�e�l�a�t�i�o�n�s�h�i�p�.� �T�-�t�e�s�t�s� 

�c�a�n� �a�l�s�o� �b�e� �u�s�e�d� �t�o� �c�h�e�c�k� �t�h�e� �s�i�g�n�i�f�i�c�a�n�c�e� �o�f� �e�a�c�h� �e�s�t�i�m�a�t�e�d� 

�c�o�e�f�f�i�c�i�e�n�t�.� �E�s�t�i�m�a�t�e�d� �t�-�v�a�l�u�e�s� �a�r�e� �n�o�t� �r�e�p�o�r�t�e�d� �b�e�l�o�w�;� �i�n�s�t�e�a�d� �t�h�e� 

�p�r�o�b�-�v�a�l�u�e�s� �a�r�e� �r�e�p�o�r�t�e�d�.� �P�r�o�b�-�v�a�l�u�e�s� �i�n�d�i�c�a�t�e� �t�h�e� �s�i�g�n�i�f�i�c�a�n�c�e� �l�e�v�e�l� 

�o�f� �t�h�e� �c�a�l�c�u�l�a�t�e�d� �t�e�s�t� �s�t�a�t�i�s�t�i�c�,� �a� �p�r�o�b�-�v�a�l�u�e� �o�f� �0�.�0�1� �i�n�d�i�c�a�t�e�s� �a� 

�c�o�n�f�i�d�e�n�c�e� �l�e�v�e�l� �o�f� �9�9� �p�e�r�c�e�n�t� �(�1� �-� �0�.�0�1�)�.� �T�h�e� �t�-�v�a�l�u�e� �c�a�n� �b�e� �r�e�a�d�i�l�y� 

�c�a�l�c�u�l�a�t�e�d� �f�r�o�m� �t�h�e� �p�r�e�s�e�n�t�e�d� �r�e�s�u�l�t�s� �a�s� �t�h�e� �e�s�t�i�m�a�t�e�d� �c�o�e�f�f�i�c�i�e�n�t� 

�d�i�v�i�d�e�d� �b�y� �i�t�s� �s�t�a�n�d�a�r�d� �e�r�r�o�r�.� 

�A�n� �a�d�d�i�t�i�o�n�a�l� �t�e�s�t� �o�f� �g�o�o�d�n�e�s�s� �o�f� �f�i�t� �i�s� �t�h�e� �d�e�g�r�e�e� �t�o� �w�h�i�c�h� �t�h�e� 

�e�s�t�i�m�a�t�e�d� �m�o�d�e�l� �c�o�r�r�e�c�t�l�y� �c�a�t�e�g�o�r�i�z�e�s� �e�a�c�h� �o�b�s�e�r�v�a�t�i�o�n� �(�e�.�g�.� �a�s� �a� �0� �o�r� �a� 

�1� �i�n� �t�h�e� �P�r�o�b�i�t� �m�o�d�e�l�)�;� �t�h�i�s� �t�o�o�,� �i�s� �r�e�p�o�r�t�e�d� �f�o�r� �t�h�e� �P�r�o�b�i�t� �a�n�d� �O�r�d�e�r�e�d� 

�P�r�o�b�i�t� �m�o�d�e�l�s� �b�e�l�o�w�.� �F�o�r� �t�h�e� �P�r�o�b�i�t� �m�o�d�e�l�,� �i�f� �t�h�e� �e�s�t�i�m�a�t�e�d� �p�r�o�b�a�b�i�l�i�t�y� 

�f�o�r� �a� �p�a�r�t�i�c�u�l�a�r� �o�b�s�e�r�v�a�t�i�o�n� �i�s� �a�b�o�v�e� �0�.�5�0�,� �t�h�e�n� �t�h�a�t� �o�b�s�e�r�v�a�t�i�o�n� �i�s� 

�c�l�a�s�s�i�f�i�e�d� �a�s� �t�a�k�i�n�g� �t�h�e� �v�a�l�u�e� �o�f� �1�;� �i�f� �b�e�l�o�w� �0�.�5�0� �t�h�e�n� �i�t� �i�s� �c�l�a�s�s�i�f�i�e�d� 

�a�s� �0�.� �F�o�r� �t�h�e� �O�r�d�e�r�e�d� �P�r�o�b�i�t� �m�o�d�e�l�,� �e�a�c�h� �o�b�s�e�r�v�a�t�i�o�n� �i�s� �c�a�t�e�g�o�r�i�z�e�d� �a�s� 

�b�e�l�o�n�g�i�n�g� �t�o� �t�h�e� �g�r�o�u�p� �f�o�r� �w�h�i�c�h� �t�h�e� �h�i�g�h�e�s�t� �p�r�o�b�a�b�i�l�i�t�y� �w�a�s� �e�s�t�i�m�a�t�e�d�.� 

�F�o�r� �e�x�a�m�p�l�e�,� �i�f� �t�h�e� �m�o�d�e�l� �e�s�t�i�m�a�t�e�s� �t�h�e� �p�r�o�b�a�b�i�l�i�t�i�e�s� �a�s�s�o�c�i�a�t�e�d� �w�i�t�h� 

�b�e�l�o�n�g�i�n�g� �t�o� �t�h�e� �g�r�o�u�p�s� �0�,� �1� �a�n�d� �2�,� �a�s� �0�.�3�,� �0�.�6� �a�n�d� �0�.�1�,� �r�e�s�p�e�c�t�i�v�e�l�y�,� 

�t�h�e�n� �t�h�e� �o�b�s�e�r�v�a�t�i�o�n� �i�n� �q�u�e�s�t�i�o�n� �w�i�l�l� �b�e� �p�l�a�c�e�d� �i�n� �g�r�o�u�p� �1�.� 
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�5�.�2� �R�e�s�p�o�n�s�e�s� �t�o� �E�x�p�e�r�i�m�e�n�t�a�l� �Q�u�e�s�t�i�o�n�s� 

�T�h�i�s� �s�e�c�t�i�o�n� �f�o�c�u�s�s�e�s� �o�n� �t�h�e� �r�e�s�p�o�n�s�e�s� �t�o� �t�h�e� �t�i�m�e� �p�r�e�f�e�r�e�n�c�e� �r�a�t�e� �a�n�d� 

�p�r�o�b�a�b�i�l�i�t�y� �t�r�u�n�c�a�t�i�o�n� �q�u�e�s�t�i�o�n�s�.� �T�h�e� �p�o�s�s�i�b�i�l�i�t�y� �o�f� �p�r�e�s�e�n�t�a�t�i�o�n� �o�r�d�e�r� 

�b�i�a�s� �i�s� �e�x�a�m�i�n�e�d� �i�n� �a�d�d�i�t�i�o�n� �t�o� �n�o�n�-�r�e�s�p�o�n�d�e�n�t� �c�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �a�n�d� 

�f�r�a�m�i�n�g� �e�f�f�e�c�t�s�.� 

�5�.�2�.�1� �P�r�e�s�e�n�t�a�t�i�o�n� �O�r�d�e�r� �B�i�a�s� 

�I�n� �a�s�k�i�n�g� �t�h�e� �r�e�s�p�o�n�d�e�n�t�s� �q�u�e�s�t�i�o�n�s� �o�f� �a� �h�y�p�o�t�h�e�t�i�c�a�l� �n�a�t�u�r�e� �i�t� �w�a�s� 

�r�e�c�o�g�n�i�z�e�d� �t�h�a�t� �t�h�e� �o�r�d�e�r� �i�n� �w�h�i�c�h� �t�h�e� �r�e�s�p�o�n�s�e� �o�p�t�i�o�n�s� �w�e�r�e� �p�r�e�s�e�n�t�e�d� 

�m�a�y� �i�n�f�l�u�e�n�c�e� �t�h�e� �r�e�s�p�o�n�s�e�.� �T�o� �t�e�s�t� �f�o�r� �t�h�i�s� �o�c�c�u�r�r�e�n�c�e�,� �t�h�e� �s�a�m�p�l�e� �w�a�s� 

�s�u�b�d�i�v�i�d�e�d� �i�n�t�o� �s�i�x� �d�i�f�f�e�r�e�n�t� �g�r�o�u�p�s�,� �e�a�c�h� �r�e�c�e�i�v�i�n�g� �q�u�e�s�t�i�o�n�s� �i�n� �w�h�i�c�h� 

�t�h�e� �r�e�s�p�o�n�s�e�s� �w�e�r�e� �o�r�d�e�r�e�d� �d�i�f�f�e�r�e�n�t�l�y�.� �T�h�i�s� �o�r�d�e�r�i�n�g� �w�a�s� �d�o�n�e� �o�n�l�y� �f�o�r� 

�q�u�e�s�t�i�o�n�s� �r�e�g�a�r�d�i�n�g� �t�h�e� �t�i�m�e� �p�r�e�f�e�r�e�n�c�e� �r�a�t�e� �a�n�d� �p�r�o�b�a�b�i�l�i�t�y� �t�r�u�n�c�a�t�i�o�n� 

�(�B�l�,� �B�2�,� �B�8� �a�n�d� �B�9�)�.� �F�o�r� �e�a�c�h� �o�f� �t�h�e�s�e� �f�o�u�r� �h�y�p�o�t�h�e�t�i�c�a�l� �q�u�e�s�t�i�o�n�s� �t�h�e� 

�f�o�l�l�o�w�i�n�g� �r�e�l�a�t�i�o�n�s�h�i�p� �w�a�s� �e�s�t�i�m�a�t�e�d� �u�s�i�n�g� �O�L�S�:� 

�R�,� �=� �£�(� �D�;� �)� �f�o�r� �a�l�l� �j� �=� �(�I�,� �I�f�,� �I�I�I�,� �I�V�,� �V�)�,� 

�w�h�e�r�e�:� 

�R�,� �=� �i�s� �t�h�e� �r�e�s�p�o�n�s�e� �t�o� �q�u�e�s�t�i�o�n� �i� �b�y� �e�a�c�h� �i�n�d�i�v�i�d�u�a�l�,� �w�h�e�r�e� �i� �r�e�f�e�r�s� �t�o� 

�q�u�e�s�t�i�o�n�s� �B�l�,� �B�2�,� �B�8� �a�n�d� �B�9� �o�f� �t�h�e� �s�u�r�v�e�y�,� 

�D�,� �=� �a� �b�i�n�a�r�y� �v�a�r�i�a�b�l�e� �s�e�t� �t�o� �1� �i�f� �t�h�e� �r�e�s�p�o�n�d�e�n�t� �r�e�c�e�i�v�e�d� �a� �s�u�r�v�e�y� �o�f� �J� 

�f�o�r�m�a�t� �j�,� �a�n�d� �s�e�t� �t�o� �0� �o�t�h�e�r�w�i�s�e�.� 

�T�h�i�s� �m�e�t�h�o�d� �i�s� �e�q�u�i�v�a�l�e�n�t� �t�o� �a�n� �A�N�O�V�A� �a�n�d� �p�r�o�v�i�d�e�s� �a� �t�e�s�t� �a�s� �t�o� �w�h�e�t�h�e�r� 
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�t�h�e� �s�u�b�s�a�m�p�l�e� �m�e�a�n�s� �(�m�e�a�n� �r�e�s�p�o�n�s�e� �t�o� �a� �g�i�v�e�n� �q�u�e�s�t�i�o�n� �f�o�r� �e�a�c�h� �v�e�r�s�i�o�n� 

�o�f� �t�h�e� �s�u�r�v�e�y�)� �a�r�e� �s�t�a�t�i�s�t�i�c�a�l�l�y� �d�i�f�f�e�r�e�n�t� �f�r�o�m� �e�a�c�h� �o�t�h�e�r� 

�(�K�o�u�t�s�o�y�i�a�n�n�i�s�,� �1�9�7�7�)�.� �T�h�e� �t�e�s�t� �r�e�s�u�l�t�s� �f�o�r� �t�h�e� �t�i�m�e� �p�r�e�f�e�r�e�n�c�e� �r�a�t�e� 

�v�a�r�i�a�b�l�e�s� �(�T�P�R�1� �a�n�d� �T�P�R�2�)� �a�n�d� �t�h�e� �p�r�o�b�a�b�i�l�i�t�y� �t�r�u�n�c�a�t�i�o�n� �v�a�r�i�a�b�l�e�s� 

�(�P�R�O�B�1� �a�n�d� �P�R�O�B�2�)� �a�r�e� �p�r�e�s�e�n�t�e�d� �i�n� �T�a�b�l�e�s� �5�.�1� �t�h�r�o�u�g�h� �5�.�4�,� �r�e�s�p�e�c�t�i�v�e�l�y�.� 

�T�h�o�s�e� �o�b�s�e�r�v�a�t�i�o�n�s� �w�h�e�r�e� �t�h�e� �p�r�o�p�e�r�t�y� �o�w�n�e�r� �d�i�d� �n�o�t� �r�e�s�p�o�n�d� �o�r� �r�e�s�p�o�n�d�e�d� 

�"�n�o�t� �s�u�r�e�"� �w�e�r�e� �r�e�m�o�v�e�d� �f�r�o�m� �t�h�e� �s�a�m�p�l�e� �f�o�r� �t�h�e�s�e� �a�n�a�l�y�s�e�s�.� 

�I�n� �a�l�l� �f�o�u�r� �c�a�s�e�s�,� �t�h�e� �a�d�j�u�s�t�e�d� �R�-�s�q�u�a�r�e�d�s� �a�n�d� �t�h�e� �F�-�v�a�l�u�e�s� �a�r�e� �q�u�i�t�e� 

�l�o�w�.� �A�t� �b�e�s�t�,� �t�h�e� �F�-�v�a�l�u�e� �f�o�r� �t�h�e� �t�e�s�t� �o�f� �T�P�R�2� �(�T�a�b�l�e� �5�.�2�)� �b�e�c�o�m�e�s� 

�S�i�g�n�i�f�i�c�a�n�t� �a�t� �t�h�e� �7�7� �p�e�r�c�e�n�t� �(�1� �-� �0�.�2�3�3�8�)� �l�e�v�e�l�.� �T�h�e� �o�t�h�e�r� �t�e�s�t�s� �s�h�o�w� 

�l�e�s�s� �s�i�g�n�i�f�i�c�a�n�c�e�.� �G�i�v�e�n� �t�h�e�s�e� �r�e�s�u�l�t�s�,� �i�t� �w�a�s� �c�o�n�c�l�u�d�e�d� �t�h�a�t� �t�h�e�r�e� �w�a�s� 

�n�o� �s�i�g�n�i�f�i�c�a�n�t� �p�r�e�s�e�n�t�a�t�i�o�n� �o�r�d�e�r� �b�i�a�s� �i�n� �t�h�e� �r�e�s�p�o�n�s�e�s�;� �t�h�e� �v�e�r�s�i�o�n� �o�f� 

�t�h�e� �s�u�r�v�e�y� �c�o�m�p�l�e�t�e�d� �b�y� �e�a�c�h� �r�e�s�p�o�n�d�e�n�t� �w�a�s� �i�g�n�o�r�e�d� �i�n� �t�h�e� �r�e�m�a�i�n�d�e�r� �o�f� 

�t�h�e� �a�n�a�l�y�s�e�s�.� 

�5�.�2�.�2� �N�o�n�-�R�e�s�p�o�n�d�e�n�t�s� 

�T�w�o� �v�a�r�i�a�b�l�e�s� �w�e�r�e� �d�e�f�i�n�e�d� �f�o�r� �t�h�e� �t�i�m�e� �p�r�e�f�e�r�e�n�c�e� �r�a�t�e� �(�T�P�R�1� �a�n�d� �T�P�R�2�)� 

�a�n�d� �f�o�r� �p�r�o�b�a�b�i�l�i�t�y� �t�r�u�n�c�a�t�i�o�n� �(�P�R�O�B�1� �a�n�d� �P�R�O�B�2�)�.� �T�a�b�l�e�s� �5�.�5� �a�n�d� �5�.�6� 

�p�r�e�s�e�n�t� �c�r�o�s�s� �t�a�b�u�l�a�t�i�o�n�s� �o�f� �t�h�e� �r�e�s�p�o�n�s�e�s� �t�o� �e�a�c�h� �o�f� �t�h�e� �q�u�e�s�t�i�o�n� 

�p�a�i�r�s�.� �I�n� �e�a�c�h� �t�a�b�l�e� �t�h�e� �r�e�s�p�o�n�s�e� �t�o� �T�P�R�2� �(�P�R�O�B�2�)� �i�s� �p�r�e�s�e�n�t�e�d� �o�n� �t�h�e� 

�h�o�r�i�z�o�n�t�a�l� �a�x�i�s�;� �t�h�e� �r�e�s�p�o�n�s�e� �t�o� �T�P�R�1� �(�P�R�O�B�1�)� �i�s� �o�n� �t�h�e� �v�e�r�t�i�c�a�l� �a�x�i�s�.� 

�T�h�u�s�,� �f�o�r� �e�x�a�m�p�l�e�,� �T�a�b�l�e� �5�.�5� �s�h�o�w�s� �t�h�a�t� �2�7� �r�e�s�p�o�n�d�e�n�t�s� �i�n�d�i�c�a�t�e�d� �a� �l�o�w� 

�t�i�m�e� �p�r�e�f�e�r�e�n�c�e� �r�a�t�e� �f�o�r� �b�o�t�h� �o�f� �t�h�e� �r�a�t�e� �q�u�e�s�t�i�o�n�s�.� �O�n�e� �o�f� �t�h�e� 
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�T�a�b�l�e� �5�.�1�.� �T�e�s�t� �f�o�r� �P�r�e�s�e�n�t�a�t�i�o�n� �O�r�d�e�r� �B�i�a�s�:� �D�e�p�e�n�d�e�n�t� �V�a�r�i�a�b�l�e�:� �T�i�m�e� 

�P�r�e�f�e�r�e�n�c�e� �R�a�t�e� �(�T�P�R�1�)�.� 

� � 

� � 

�I�n�d�e�p�e�n�d�e�n�t� �V�a�r�i�a�b�l�e� �C�o�e�f�f�i�c�i�e�n�t� �S�t�a�n�d�a�r�d� �E�r�r�o�r� �P�r�o�b�-�v�a�l�u�e� 

�I�n�t�e�r�c�e�p�t� �0�.�4�4�0�7� �0�.�0�9�2�3� �0�.�0�0�0�0� 

�D�1� �-�0�.�0�5�2�6� �0�.�1�2�6�6� �0�.�6�7�7�9� 

�D�2� �0�.�0�2�2�3� �0�.�1�3�3�5� �0�.�8�6�7�5� 

�D�3� �-�0�.�0�0�4�3� �0�.�1�3�2�9� �0�.�9�7�4�1� 

�D�4� �-�0�.�1�5�7�3� �0�.�1�3�0�0� �0�.�2�2�6�9� 

�D�5� �-�0�.�0�9�4�5� �0�.�1�3�4�8� �0�.�4�8�3�8� 

�*� �*� �*� �*� �*� 

�N�u�m�b�e�r� �o�f� �O�b�s�e�r�v�a�t�i�o�n�s� �=� �3�4�7� 

�A�d�j�u�s�t�e�d� �R�-�S�q�u�a�r�e�d� �=� �-�0�.�0�0�6�8� 

�O�v�e�r�a�l�l� �F�-�v�a�l�u�e� �=� �0�.�5�3�2�8�,� �P�r�o�b�-�v�a�l�u�e� �f�o�r� �F� �=� �0�.�7�5�1�4� 

� � 
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�T�a�b�l�e� �5�.�2�.� �T�e�s�t� �f�o�r� �P�r�e�s�e�n�t�a�t�i�o�n� �O�r�d�e�r� �B�i�a�s�:� �D�e�p�e�n�d�e�n�t� �V�a�r�i�a�b�l�e�:� �T�i�m�e� 

�P�r�e�f�e�r�e�n�c�e� �R�a�t�e� �(�T�P�R�2�)�.� 

� � 

� � 

�I�n�d�e�p�e�n�d�e�n�t� �V�a�r�i�a�b�l�e� �C�o�e�f�f�i�c�i�e�n�t� �S�t�a�n�d�a�r�d� �E�r�r�o�r� �P�r�o�b�-�v�a�l�u�e� 

�I�n�t�e�r�c�e�p�t� �1�.�4�6�3�0� �0�.�0�9�3�8� �0�.�0�0�0�0� 

�D�1� �0�.�2�4�8�9� �0�.�1�2�9�8� �0�.�0�5�6�1� 

�D�2� �0�.�3�2�8�7� �0�.�1�3�6�8� �0�.�0�1�6�8� 

�D�3� �0�.�1�4�9�3� �0�.�1�3�6�0� �0�.�2�7�3�3� 

�D�4� �0�.�2�3�2�0� �0�.�1�2�9�8� �0�.�0�7�5�0� 

�D�5� �0�.�1�8�4�1� �0�.�1�3�4�6� �0�.�1�7�2�4� 

�*� �*� �*� �*� �*� 

�N�u�m�b�e�r� �o�f� �O�b�s�e�r�v�a�t�i�o�n�s� �=� �3�2�0� 

�A�d�j�u�s�t�e�d� �R�-�S�q�u�a�r�e�d� �=� �0�.�0�0�5�8� 

�O�v�e�r�a�l�l� �F�-�v�a�l�u�e� �=� �1�.�3�7�3�7�,� �P�r�o�b�-�v�a�l�u�e� �f�o�r� �F� �=� �0�.�2�3�3�8� 

� � 
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�T�a�b�l�e� �5�.�3�.� �T�e�s�t� �f�o�r� �P�r�e�s�e�n�t�a�t�i�o�n� �O�r�d�e�r� �B�i�a�s�:� �D�e�p�e�n�d�e�n�t� �V�a�r�i�a�b�l�e�:� 

�P�r�o�b�a�b�i�l�i�t�y� �T�r�u�n�c�a�t�i�o�n� �(�P�R�O�B�1�)�.� 

� � 

� � 

�I�n�d�e�p�e�n�d�e�n�t� �V�a�r�i�a�b�l�e� �C�o�e�f�f�i�c�i�e�n�t� �S�t�a�n�d�a�r�d� �E�r�r�o�r� �P�r�o�b�-�v�a�l�u�e� 

�I�n�t�e�r�c�e�p�t� �0�.�9�5�3�5� �0�.�1�4�0�4� �0�.�0�0�0�0� 

�D�1� �-�0�.�3�8�6�8� �0�.�1�8�3�9� �0�.�0�3�6�3� 

�D�2� �-�0�.�2�7�8�5� �0�.�2�0�2�2� �0�.�1�6�9�4� 

�D�3� �-�0�.�1�2�6�6� �0�.�1�8�9�7� �0�.�5�0�5�2� 

�D�4� �-�0�.�1�6�1�8� �0�.�1�9�3�3� �0�.�4�0�3�1� 

�D�5� �-�0�.�1�8�8�8� �0�.�1�9�0�5� �0�.�3�2�2�6� 

�*� �*� �*� �*� �*� 
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� � 

� � 

�I�n�d�e�p�e�n�d�e�n�t� �V�a�r�i�a�b�l�e� �C�o�e�f�f�i�c�i�e�n�t� �S�t�a�n�d�a�r�d� �E�r�r�o�r� �P�r�o�b�-�v�a�l�u�e� 
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�N�u�m�b�e�r� �o�f� �O�b�s�e�r�v�a�t�i�o�n�s� �=� �3�4�4� 

�A�d�j�u�s�t�e�d� �R�-�S�q�u�a�r�e�d� �=� �-�0�.�0�0�9�2� 
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�T�a�b�l�e� �5�.�5�.� �C�r�o�s�s� �T�a�b�u�l�a�t�i�o�n� �o�f� �T�i�m�e� �P�r�e�f�e�r�e�n�c�e� �R�a�t�e� �V�a�r�i�a�b�l�e�s�:� �(�T�P�R�I�1� 

�a�n�d� �T�P�R�2�)�.� 

�T�P�R�2� 

�L�o�w� �M�e�d�i�u�m� �H�i�g�h� �N�o�t� �S�u�r�e� �N�o� �R�e�s�p�o�n�s�e� �T�o�t�a�l� 

�T�P�R�1�=�L�o�w� �2�7� �1�0� �1�7�1� �3�8� �1�0� �2�5�6� 

�T�P�R�1�=�M�e�d�.� �4� �8� �2�7� �7� �0� �4�6� 

�T�P�R�1�=�H�i�g�h� �6� �6� �2�2� �6� �5� �4�5� 

�N�o�t� �S�u�r�e� �3� �4� �2�6� �5�1� �1�1� �9�5� 

�N�o� �R�e�s�p�o�n�s�e� �0� �3� �3� �3� �3�5� �4�4� 

�T�o�t�a�l� �4�0� �3�1� �2�4�9� �1�0�5� �6�1� �4�8�6� 
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�T�a�b�l�e� �5�.�6�.� �C�r�o�s�s� �T�a�b�u�l�a�t�i�o�n� �o�f� �P�r�o�b�a�b�i�l�i�t�y� �T�r�u�n�c�a�t�i�o�n� �V�a�r�i�a�b�l�e�s�:� �P�R�O�B�1� 

� � 

� � 

� � 

�a�n�d� �P�R�O�B�2�.� 

�P�R�O�B�2� 

�L�o�w� �M�e�d�i�u�m� �H�i�g�h� �N�o�t� �S�u�r�e� �N�o� �R�e�s�p�o�n�s�e� �T�o�t�a�l� 

�P�R�O�B�1�=�L�o�w� �3�2� �9� �1�0�6� �2�0� �2� �1�6�9� 

�P�R�O�B�1�=�M�e�d�.� �3� �5� �1�8� �2� �0� �2�8� 

�P�R�O�B�1�=�H�i�g�h� �3�2� �5� �4�7� �1�2� �1� �9�7� 

�N�o�t� �S�u�r�e� �1�9� �1�0� �4�5� �4�4� �3� �1�2�1� 

�N�o� �R�e�s�p�o�n�s�e� �1� �3� �9� �2� �5�6� �7�1� 

�T�o�t�a�l� �8�7� �3�2� �2�2�5� �8�0� �6�2� �4�8�6� 
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�f�e�a�t�u�r�e�s� �o�f� �T�a�b�l�e�s� �5�.�5� �a�n�d� �5�.�6� �i�s� �t�h�a�t� �a� �l�a�r�g�e� �n�u�m�b�e�r� �o�f� �p�r�o�p�e�r�t�y� �o�w�n�e�r�s� 

�d�i�d� �n�o�t� �r�e�s�p�o�n�d� �t�o� �b�o�t�h� �q�u�e�s�t�i�o�n�s� �o�f� �a� �q�u�e�s�t�i�o�n� �p�a�i�r�.� �O�n�l�y� �a�b�o�u�t� �5�8� 

�p�e�r�c�e�n�t� �r�e�s�p�o�n�d�e�d� �w�i�t�h� �a� �h�i�g�h�,� �m�e�d�i�u�m� �o�r� �l�o�w� �t�o� �b�o�t�h� �T�P�R�1� �a�n�d� �T�P�R�2� 

�(�2�8�1�/�4�8�6�)�.� �O�n�l�y� �a�b�o�u�t� �5�3� �p�e�r�c�e�n�t� �r�e�s�p�o�n�d�e�d� �i�n� �l�i�k�e� �f�a�s�h�i�o�n� �t�o� �P�R�O�B�]� �a�n�d� 

�P�R�O�B�2� �(�2�5�7�/�4�8�6�)�.� 

�A� �t�e�s�t� �w�a�s� �c�o�n�d�u�c�t�e�d� �t�o� �d�e�t�e�r�m�i�n�e� �w�h�e�t�h�e�r� �a�n� �i�n�d�i�v�i�d�u�a�l�'�s� �r�e�s�p�o�n�s�e� �w�a�s� �a� 

�f�u�n�c�t�i�o�n� �o�f� �t�h�e�i�r� �a�g�e�,� �e�d�u�c�a�t�i�o�n� �a�n�d� �w�h�e�t�h�e�r� �t�h�e�y� �b�e�l�o�n�g�e�d� �t�o� �a� 

�c�o�a�l�i�t�i�o�n� �o�f� �p�r�o�p�e�r�t�y� �o�w�n�e�r�s�.� �I�t� �w�a�s� �e�x�p�e�c�t�e�d� �t�h�a�t� �o�l�d�e�r� �i�n�d�i�v�i�d�u�a�l�s� 

�a�n�d� �l�e�s�s� �e�d�u�c�a�t�e�d� �i�n�d�i�v�i�d�u�a�l�s� �m�i�g�h�t� �f�i�n�d� �t�h�e� �q�u�e�s�t�i�o�n�s� �m�o�r�e� �d�i�f�f�i�c�u�l�t� 

�a�n�d� �b�e� �l�e�s�s� �l�i�k�e�l�y� �t�o� �r�e�s�p�o�n�d�.� �I�t� �w�a�s� �e�x�p�e�c�t�e�d� �t�h�a�t� �i�n�d�i�v�i�d�u�a�l�s� �w�i�t�h� 

�m�e�m�b�e�r�s�h�i�p� �i�n� �a� �c�o�a�l�i�t�i�o�n� �m�i�g�h�t� �b�e� �m�o�r�e� �i�n�t�e�r�e�s�t�e�d� �i�n� �p�r�o�v�i�d�i�n�g� �a� 

�r�e�s�p�o�n�s�e� �t�h�a�n� �n�o�n�-�m�e�m�b�e�r�s�.� �A� �d�e�p�e�n�d�e�n�t� �v�a�r�i�a�b�l�e� �w�a�s� �c�r�e�a�t�e�d� �t�a�k�i�n�g� �t�h�e� 

�v�a�l�u�e� �o�f� �o�n�e� �i�f� �a� �p�r�o�p�e�r�t�y� �o�w�n�e�r� �r�e�s�p�o�n�d�e�d� �w�i�t�h� �a� �h�i�g�h�,� �m�e�d�i�u�m� �o�r� �l�o�w� �t�o� 

�a� �q�u�e�s�t�i�o�n� �(�a�l�t�e�r�n�a�t�e�l�y� �v�a�r�i�a�b�l�e�s� �T�P�R�1�,� �T�P�R�2�,� �P�R�O�B�1� �a�n�d� �P�R�O�B�2�)� �a�n�d� �s�e�t� 

�t�o� �z�e�r�o� �o�t�h�e�r�w�i�s�e�.� �U�s�i�n�g� �P�r�o�b�i�t� �a�n�a�l�y�s�i�s�,� �t�h�i�s� �d�e�p�e�n�d�e�n�t� �v�a�r�i�a�b�l�e� �w�a�s� 

�e�s�t�i�m�a�t�e�d� �a�s� �a� �f�u�n�c�t�i�o�n� �o�f� �a�g�e� �(�A�G�E�)�,� �e�d�u�c�a�t�i�o�n� �(�E�D�U�C�)� �a�n�d� �c�o�a�l�i�t�i�o�n� 

�m�e�m�b�e�r�s�h�i�p� �(�C�O�A�)� �a�s� �c�o�d�e�d� �i�n� �t�h�e� �p�r�e�v�i�o�u�s� �c�h�a�p�t�e�r�.� �T�h�e� �r�e�s�u�l�t�s� �a�p�p�e�a�r� 

�i�n� �T�a�b�l�e�s� �5�.�7� �t�h�r�o�u�g�h� �5�.�1�0�.� �N�o�t�e� �t�h�a�t� �i�n� �a�l�l� �c�a�s�e�s� �t�h�e� �C�h�i�-�s�q�u�a�r�e�d� 

�v�a�l�u�e�s� �a�r�e� �h�i�g�h�l�y� �s�i�g�n�i�f�i�c�a�n�t� �s�u�g�g�e�s�t�i�n�g� �a� �s�t�r�o�n�g� �r�e�l�a�t�i�o�n�s�h�i�p� �b�e�t�w�e�e�n� 

�t�h�e� �d�e�p�e�n�d�e�n�t� �a�n�d� �i�n�d�e�p�e�n�d�e�n�t� �v�a�r�i�a�b�l�e�s�.� �F�o�r� �t�h�e� �a�n�a�l�y�s�e�s� �o�f� �T�P�R�1�,� 

�P�R�O�B�]� �a�n�d� �P�R�O�B�2�,� �b�o�t�h� �A�G�E� �a�n�d� �E�D�U�C� �a�r�e� �h�i�g�h�l�y� �s�i�g�n�i�f�i�c�a�n�t� �a�n�d� �o�f� 

�e�x�p�e�c�t�e�d� �s�i�g�n� �(�b�a�s�e�d� �o�n� �t�-�t�e�s�t� �p�r�o�b�-�v�a�l�u�e�s�)�.� �I�n� �t�h�e� �a�n�a�l�y�s�i�s� �o�f� �T�P�R�2� 

�o�n�l�y� �A�G�E� �a�p�p�e�a�r�s� �s�i�g�n�i�f�i�c�a�n�t�.� �T�h�e� �v�a�r�i�a�b�l�e� �C�O�A� �a�p�p�e�a�r�s� �o�f� �l�i�t�t�l�e� 

�s�i�g�n�i�f�i�c�a�n�c�e� �i�n� �a�l�l� �c�a�s�e�s�.� �E�v�e�n� �t�h�o�u�g�h� �a�g�e� �a�n�d� �e�d�u�c�a�t�i�o�n� �a�p�p�e�a�r� �a�s� 

�1�0�4



�T�a�b�l�e� �5�.�7�.� �P�r�o�b�i�t� �A�n�a�l�y�s�i�s� �o�f� �R�e�s�p�o�n�s�e� �t�o� �T�i�m�e� �P�r�e�f�e�r�e�n�c�e� �R�a�t�e� 

�Q�u�e�s�t�i�o�n�:� �T�P�R�1�.� 
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� � 

�I�n�d�e�p�e�n�d�e�n�t� �V�a�r�i�a�b�l�e� �C�o�e�f�f�i�c�i�e�n�t� �S�t�a�n�d�a�r�d� �E�r�r�o�r� �P�r�o�b�-�v�a�l�u�e� 

�I�n�t�e�r�c�e�p�t� �0�.�5�6�7�8� �0�.�4�4�5�1� �0�.�2�0�2�0� 

�A�G�E� �-�0�.�0�1�3�8� �0�.�0�0�5�6� �0�.�0�1�3�1� 

�E�D�U�C� �0�.�2�3�7�6� �0�.�0�5�8�5� �0�.�0�0�0�1� 

�C�O�A� �0�.�0�9�9�5� �0�.�1�6�8�2� �0�.�5�5�4�3� 
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�C�h�i�-�S�q�u�a�r�e�d� �=� �3�0�.�1�8�3�,� �P�r�o�b�-�v�a�l�u�e� �f�o�r� �C�h�i�-�S�q�u�a�r�e�d� �=� �0�.�1�5�7�3�E�-�0�7� 
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�F�r�e�q�u�e�n�c�i�e�s� �o�f� �P�r�e�d�i�c�t�e�d� �a�n�d� �A�c�t�u�a�l� �O�u�t�c�o�m�e�s� 

�P�r�e�d�i�c�t�e�d� �T�o�t�a�l� 

�0� �1� 

�A�c�t�u�a�l� �0� �1�1� �1�0�6� �1�1�7� 

�A�c�t�u�a�l� �1� �7� �3�2�0� �3�2�7� 

�T�o�t�a�l� �1�8� �4�2�6� �4�4�4� 
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�T�a�b�l�e� �5�.�8�.� �P�r�o�b�i�t� �A�n�a�l�y�s�i�s� �o�f� �R�e�s�p�o�n�s�e� �t�o� �T�i�m�e� �P�r�e�f�e�r�e�n�c�e� �R�a�t�e� 

�Q�u�e�s�t�i�o�n�:� �T�P�R�2�.� 
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�I�n�d�e�p�e�n�d�e�n�t� �V�a�r�i�a�b�l�e� �C�o�e�f�f�i�c�i�e�n�t� �S�t�a�n�d�a�r�d� �E�r�r�o�r� �P�r�o�b�-�v�a�l�u�e� 

�I�n�t�e�r�c�e�p�t� �1�.�1�7�2�3� �0�.�4�3�4�6� �0�.�0�0�7�0� 

�A�G�E� �-�0�.�0�1�4�9� �0�.�0�0�5�4� �0�.�0�0�5�9� 

�E�D�U�C� �0�.�0�5�1�4� �0�.�0�5�6�2� �0�.�3�6�0�3� 

�C�O�A� �0�.�0�6�1�4� �0�.�1�5�8�3� �0�.�6�9�8�3� 

�*� �*� �*� �*� 

�C�h�i�-�S�q�u�a�r�e�d� �=� �1�0�.�4�0�0�,� 

�F�r�e�q�u�e�n�c�i�e�s� �o�f� �P�r�e�d�i�c�t�e�d� �a�n�d� �A�c�t�u�a�l� �O�u�t�c�o�m�e�s� 

�A�c�t�u�a�l� 

�A�c�t�u�a�l� 

�T�o�t�a�l� 

�*� �*� �*� 

�P�r�e�d�i�c�t�e�d� 

�0� �1� 

�0� �1� �1�4�0� 

�1� �3� �3�0�0� 

�4� �4�4�0� 

�*� 

�T�o�t�a�l� 

�1�4�1� 

�3�0�3� 

�4�4�4� 

�P�r�o�b�-�v�a�l�u�e� �f�o�r� �C�h�i�-�S�q�u�a�r�e�d� �=� �0�.�0�1�5�5� 
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�T�a�b�l�e� �5�.�9�.� �P�r�o�b�i�t� �A�n�a�l�y�s�i�s� �o�f� �R�e�s�p�o�n�s�e� �t�o� �T�r�u�n�c�a�t�i�o�n� �Q�u�e�s�t�i�o�n�:� �P�R�O�B�1�.� 
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�T�a�b�l�e� �5�.�1�0�.� �P�r�o�b�i�t� �A�n�a�l�y�s�i�s� �o�f� �R�e�s�p�o�n�s�e� �t�o� �T�r�u�n�c�a�t�i�o�n� �Q�u�e�s�t�i�o�n�:� �P�R�O�B�2�.� 

� � 

� � 

�I�n�d�e�p�e�n�d�e�n�t� �V�a�r�i�a�b�l�e� �C�o�e�f�f�i�c�i�e�n�t� �S�t�a�n�d�a�r�d� �E�r�r�o�r� �P�r�o�b�-�v�a�l�u�e� 

�I�n�t�e�r�c�e�p�t� �1�.�2�8�9�6� �0�.�4�6�1�0� �0�.�0�0�5�2� 

�A�G�E� �-�0�.�0�1�6�2� �0�.�0�0�5�7� �0�.�0�0�4�7� 

�E�D�U�G� �0�.�1�1�6�4� �0�.�0�5�9�2� �0�.�0�4�9�4� 

�C�O�A� �-�0�.�1�3�6�0� �0�.�1�6�2�6� �0�.�4�0�2�9� 

�*� �*� �*� �*� �*� 

�C�h�i�-�S�q�u�a�r�e�d� �=� �1�6�.�4�1�3�,� �P�r�o�b�-�v�a�l�u�e� �f�o�r� �C�h�i�-�S�q�u�a�r�e�d� �=� �0�.�0�0�0�9� 

�*� �*� �*� �*� �*� 

�F�r�e�q�u�e�n�c�i�e�s� �o�f� �P�r�e�d�i�c�t�e�d� �a�n�d� �A�c�t�u�a�l� �O�u�t�c�o�m�e�s� 

�P�r�e�d�i�c�t�e�d� �T�o�t�a�l� 

�0� �1� 

�A�c�t�u�a�l� �0� �2� �1�0�5� �1�0�7� 

�A�c�t�u�a�l� �1� �1� �3�3�6� �3�3�7� 

�T�o�t�a�l� �3� �4�4�1� �4�4�4� 

� � 
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�s�t�r�o�n�g� �e�x�p�l�a�n�a�t�o�r�y� �v�a�r�i�a�b�l�e�s�,� �t�h�e� �e�s�t�i�m�a�t�e�s� �p�r�o�v�i�d�e�d� �b�y� �a�l�l� �f�o�u�r� �o�f� �t�h�e� 

�a�n�a�l�y�s�e�s� �a�r�e� �n�o�t� �g�o�o�d� �p�r�e�d�i�c�t�o�r�s�.� �T�h�e�y� �t�e�n�d� �t�o� �o�v�e�r�p�r�e�d�i�c�t� �t�h�e� �n�u�m�b�e�r� 

�o�f� �i�n�d�i�v�i�d�u�a�l�s� �w�h�o� �r�e�s�p�o�n�d� �t�o� �t�h�e� �q�u�e�s�t�i�o�n�s� �a�n�d� �u�n�d�e�r�p�r�e�d�i�c�t� �t�h�o�s�e� �t�h�a�t� 

�d�o� �n�o�t�.� �F�o�r� �e�x�a�m�p�l�e� �(�T�a�b�l�e� �5�.�7�)�,� �o�f� �t�h�e� �3�2�7� �p�r�o�p�e�r�t�y� �o�w�n�e�r�s� �w�h�o� 

�r�e�s�p�o�n�d�e�d� �t�o� �T�P�R�1� �(�a�l�s�o� �e�x�c�l�u�d�i�n�g� �t�h�o�s�e� �"�n�o�t� �s�u�r�e�"�)�,� �t�h�e� �m�o�d�e�l� �c�o�r�r�e�c�t�l�y� 

�c�l�a�s�s�i�f�i�e�d� �(�p�r�e�d�i�c�t�e�d�)� �o�w�n�e�r�s� �i�n� �3�2�0� �c�a�s�e�s�.� �H�o�w�e�v�e�r�,� �o�f� �t�h�e� �1�1�7� 

�i�n�d�i�v�i�d�u�a�l�s� �w�h�o� �d�i�d� �n�o�t� �a�n�s�w�e�r� �T�P�R�]� �o�r� �r�e�s�p�o�n�d�e�d� �"�n�o�t� �s�u�r�e�"�,� �o�n�l�y� �1�1� 

�w�e�r�e� �c�o�r�r�e�c�t�l�y� �c�a�t�e�g�o�r�i�z�e�d�.� 

�5�.�2�.�3� �F�r�a�m�i�n�g� �E�f�f�e�c�t�s� 

�T�a�b�l�e�s� �5�.�5� �a�n�d� �5�.�6� �o�f�f�e�r� �s�o�m�e� �i�n�s�i�g�h�t� �i�n�t�o� �t�h�e� �i�s�s�u�e� �o�f� �t�h�e� �f�r�a�m�i�n�g� �o�f� 

�q�u�e�s�t�i�o�n�s�.� �W�i�t�h� �r�e�s�p�e�c�t� �t�o� �t�i�m�e� �p�r�e�f�e�r�e�n�c�e� �r�a�t�e�s�,� �T�P�R�1� �a�n�d� �T�P�R�2� �(�T�a�b�l�e� 

�5�.�5�)�,� �o�f� �t�h�o�s�e� �i�n�d�i�v�i�d�u�a�l�s� �r�e�s�p�o�n�d�i�n�g� �w�i�t�h� �a� �h�i�g�h�,� �m�e�d�i�u�m� �o�r� �l�o�w�,� �o�n�l�y� 

�a�b�o�u�t� �2�0� �p�e�r�c�e�n�t� �w�e�r�e� �c�o�n�s�i�s�t�e�n�t� �i�n� �t�h�e�i�r� �r�e�s�p�o�n�s�e�s�,� �t�h�a�t� �i�s�,� �t�h�e�y� �g�a�v�e� 

�t�h�e� �s�a�m�e� �r�e�s�p�o�n�s�e� �t�o� �e�a�c�h� �q�u�e�s�t�i�o�n� �(�s�u�m� �o�f� �d�i�a�g�o�n�a�l� �/� �t�o�t�a�l� �r�e�s�p�o�n�s�e�s� �=� 

�5�7�/�2�8�1�)�.� �F�u�r�t�h�e�r�m�o�r�e�,� �t�h�e� �s�i�m�p�l�e� �c�o�r�r�e�l�a�t�i�o�n� �c�o�e�f�f�i�c�i�e�n�t� �o�f� �T�P�R�1� �a�n�d� 

�T�P�R�2� �i�s� �-�0�.�1�0�8� �i�n�d�i�c�a�t�i�n�g� �a� �l�o�w� �(�a�n�d� �n�e�g�a�t�i�v�e�)� �c�o�r�r�e�l�a�t�i�o�n� �b�e�t�w�e�e�n� �t�h�e� 

�r�e�s�p�o�n�s�e�s�.� �T�u�r�n�i�n�g� �t�o� �t�h�e� �p�r�o�b�a�b�i�l�i�t�y� �t�r�u�n�c�a�t�i�o�n� �v�a�r�i�a�b�l�e�s�,� �P�R�O�B�]� �a�n�d� 

�P�R�O�B�2� �(�T�a�b�l�e� �5�.�6�)�,� �a� �s�i�m�i�l�a�r� �p�a�t�t�e�r�n� �o�f� �i�n�c�o�n�s�i�s�t�e�n�c�y� �a�r�i�s�e�s�.� �T�h�e� 

�s�i�m�p�l�e� �c�o�r�r�e�l�a�t�i�o�n� �c�o�e�f�f�i�c�i�e�n�t� �o�f� �P�R�O�B�1� �a�n�d� �P�R�O�B�2� �i�s� �-�0�.�1�6�3�.� �O�f� �2�5�7� 

�p�e�o�p�l�e� �r�e�s�p�o�n�d�i�n�g� �w�i�t�h� �a� �h�i�g�h�,� �m�e�d�i�u�m� �o�r� �l�o�w�,� �a�b�o�u�t� �3�3� �p�e�r�c�e�n�t� �r�e�s�p�o�n�d�e�d� 

�c�o�n�s�i�s�t�e�n�t�l�y� �(�s�u�m� �o�f� �d�i�a�g�o�n�a�l� �/� �t�o�t�a�l� �r�e�s�p�o�n�s�e�s� �=� �8�4�/�2�5�7�)�.� �B�o�t�h� �s�i�m�p�l�e� 

�c�o�r�r�e�l�a�t�i�o�n�s� �w�e�r�e� �c�a�l�c�u�l�a�t�e�d� �a�f�t�e�r� �r�e�m�o�v�i�n�g� �f�r�o�m� �t�h�e� �s�a�m�p�l�e� �t�h�o�s�e� 

�i�n�d�i�v�i�d�u�a�l�s� �w�h�o� �d�i�d� �n�o�t� �r�e�s�p�o�n�d� �a�n�d� �t�h�o�s�e� �w�h�o� �r�e�s�p�o�n�d�e�d� �"�n�o�t� �s�u�r�e�"�.� 
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�T�h�e� �c�r�o�s�s� �t�a�b�u�l�a�t�i�o�n� �i�n� �T�a�b�l�e� �5�.�5� �d�i�s�p�l�a�y�s� �a�n� �i�n�t�e�r�e�s�t�i�n�g� �r�e�s�u�l�t�.� �A� 

�l�a�r�g�e� �n�u�m�b�e�r� �o�f� �t�h�e� �r�e�s�p�o�n�d�e�n�t�s� �w�h�o� �a�n�s�w�e�r�e�d� �b�o�t�h� �o�f� �t�h�e� �t�i�m�e� �p�r�e�f�e�r�e�n�c�e� 

�r�a�t�e� �q�u�e�s�t�i�o�n�s� �d�i�s�p�l�a�y�e�d� �a� �h�i�g�h�e�r� �r�a�t�e� �w�h�e�n� �r�e�s�p�o�n�d�i�n�g� �t�o� �t�h�e� �s�e�c�o�n�d� 

�q�u�e�s�t�i�o�n� �(�T�P�R�2�)�.� �O�f� �t�h�e� �2�8�1� �r�e�s�p�o�n�d�i�n�g�,� �2�0�8� �p�e�o�p�l�e� �r�e�p�o�r�t�e�d� �a� �h�i�g�h�e�r� 

�r�a�t�e� �f�o�r� �t�h�e� �s�e�c�o�n�d� �q�u�e�s�t�i�o�n� �(�1�7�1� �+� �1�0� �+� �2�7�)�.� �S�o�m�e� �i�n�d�i�c�a�t�i�o�n� �o�f� �t�h�e� 

�r�e�a�s�o�n� �f�o�r� �t�h�i�s� �l�a�r�g�e� �s�h�i�f�t� �w�a�s� �g�l�e�a�n�e�d� �f�r�o�m� �n�o�t�e�s� �w�r�i�t�t�e�n� �i�n� �t�h�e� 

�m�a�r�g�i�n�s� �o�f� �s�o�m�e� �s�u�r�v�e�y�s�.� �I�n� �r�e�s�p�o�n�d�i�n�g� �t�o� �T�P�R�1� �s�o�m�e� �i�n�d�i�v�i�d�u�a�l�s� �s�i�m�p�l�y� 

�s�u�m�m�e�d� �t�h�e� �t�w�o� �r�o�w�s� �o�f� �c�o�s�t�s� �a�n�d� �c�h�o�s�e� �t�h�e� �l�o�w�e�r� �c�o�s�t� �p�l�a�n�.� �T�h�i�s� 

�s�u�m�m�a�t�i�o�n� �i�m�p�l�i�e�s� �a� �t�i�m�e� �p�r�e�f�e�r�e�n�c�e� �r�a�t�e� �o�f� �z�e�r�o�.� �I�n� �r�e�s�p�o�n�d�i�n�g� �t�o� �T�P�R�2� 

�s�o�m�e� �p�e�o�p�l�e� �i�n�d�i�c�a�t�e�d� �t�h�a�t� �i�t� �w�a�s� �n�o�t� �r�e�a�s�o�n�a�b�l�e� �t�o� �p�u�t� �o�f�f� �s�h�o�r�e� 

�p�r�o�t�e�c�t�i�o�n� �a�c�t�i�v�i�t�y� �f�o�r� �a�n�y� �l�e�n�g�t�h� �o�f� �t�i�m�e�:� �i�)� �"�a�l�w�a�y�s� �s�h�o�u�l�d� �s�t�o�p� �a�n�y� 

�e�r�o�s�i�o�n� �I�M�M�E�D�I�A�T�E�L�Y�!�!�,�"� �i�i�)�  ��e�r�o�s�i�o�n� �c�o�n�t�r�o�l� �p�r�o�j�e�c�t�s� �a�r�e� �u�s�u�a�l�l�y� �n�o�t� 

�u�n�d�e�r�t�a�k�e�n� �u�n�t�i�l� �t�h�e�r�e� �i�s� �a�n� �i�m�m�e�d�i�a�t�e� �n�e�e�d�"� �a�n�d� �i�i�i�)�  ��e�r�o�s�i�o�n� �c�o�n�t�r�o�l� 

�i�s� �n�o�t� �a�n� �i�s�s�u�e� �t�h�a�t� �c�a�n� �b�e� �d�e�l�a�y�e�d� �f�o�r� �f�i�v�e� �y�e�a�r�s�.�"� �I�n� �t�h�e� �c�o�n�t�e�x�t� �o�f� 

�T�P�R�2�,� �t�h�e�s�e� �c�o�m�m�e�n�t�s� �s�u�g�g�e�s�t� �a� �h�i�g�h� �t�i�m�e� �p�r�e�f�e�r�e�n�c�e� �r�a�t�e�.� �T�h�u�s�,� �t�h�e� 

�f�a�c�t� �t�h�a�t� �T�P�R�2� �e�x�p�l�i�c�i�t�l�y� �p�r�e�s�e�n�t�e�d� �a� �t�i�m�e� �t�r�a�d�e�o�f�f�,� �w�h�i�l�e� �t�h�e� �t�r�a�d�e�o�f�f� 

�i�n� �T�P�R�1� �w�a�s� �i�m�p�l�i�e�d�,� �m�a�y� �h�a�v�e� �l�e�d� �t�o� �t�h�i�s� �p�h�e�n�o�m�e�n�o�n�.� �A�s� �T�P�R�2� �r�e�l�i�e�s� �o�n� 

�a�n� �e�x�p�l�i�c�i�t� �s�t�a�t�e�m�e�n�t� �o�f� �t�i�m�e� �t�r�a�d�e�o�f�f�,� �i�t� �m�a�y� �m�o�r�e� �r�e�a�l�i�s�t�i�c�a�l�l�y� 

�r�e�f�l�e�c�t� �t�h�e� �p�r�o�p�e�r�t�y� �o�w�n�e�r�'�s� �d�e�c�i�s�i�o�n� �p�r�o�b�l�e�m�.� 

�A�n� �a�t�t�e�m�p�t� �w�a�s� �m�a�d�e� �t�o� �e�x�p�l�a�i�n� �t�h�e� �s�h�i�f�t� �i�n� �r�e�s�p�o�n�s�e�s� �a�s� �a� �f�u�n�c�t�i�o�n� �o�f� 

�s�e�v�e�r�a�l� �s�o�c�i�o�e�c�o�n�o�m�i�c� �a�n�d� �p�h�y�s�i�c�a�l� �v�a�r�i�a�b�l�e�s�.� �A� �d�e�p�e�n�d�a�n�t� �v�a�r�i�a�b�l�e� �w�a�s� 

�c�r�e�a�t�e�d� �w�h�i�c�h� �w�a�s� �s�e�t� �t�o� �o�n�e� �f�o�r� �a�l�l� �t�h�o�s�e� �i�n�d�i�v�i�d�u�a�l�s� �d�i�s�p�l�a�y�i�n�g� �t�h�e� 

�s�h�i�f�t� �a�n�d� �s�e�t� �t�o� �z�e�r�o� �o�t�h�e�r�w�i�s�e�.� �T�h�e� �s�h�i�f�t� �w�a�s� �e�s�t�i�m�a�t�e�d� �a�s� �a� �f�u�n�c�t�i�o�n� 

�o�f� �a�g�e� �(�A�G�E�)�,� �e�d�u�c�a�t�i�o�n� �(�E�D�U�C�)�,� �p�r�e�s�e�n�t� �i�n�c�o�m�e� �(�I�N�C�9�0�)�,� �c�o�a�l�i�t�i�o�n� 
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�m�e�m�b�e�r�s�h�i�p� �(�C�O�A�)�,� �a�n�d� �t�h�e� �l�e�v�e�l�s� �o�f� �f�l�o�o�d�i�n�g� �(�F�L�O�)� �a�n�d� �e�r�o�s�i�o�n� �(�E�R�O�)�.� 

�T�h�e� �r�e�s�u�l�t�s� �a�r�e� �p�r�e�s�e�n�t�e�d� �i�n� �T�a�b�l�e� �5�.�1�1�.� �A�l�t�h�o�u�g�h� �t�h�e� �C�h�i�-�s�q�u�a�r�e�d� �t�e�s�t� 

�s�u�g�g�e�s�t�s� �a� �s�i�g�n�i�f�i�c�a�n�t� �r�e�l�a�t�i�o�n�s�h�i�p�,� �t�h�e� �m�o�d�e�l� �i�s� �n�o�t� �g�o�o�d� �a�t� 

�c�a�t�e�g�o�r�i�z�i�n�g� �i�n�d�i�v�i�d�u�a�l�s� �w�h�o� �d�i�d� �n�o�t� �s�h�i�f�t� �t�h�e�i�r� �r�e�s�p�o�n�s�e�s� �t�o� �a� �h�i�g�h�e�r� 

�t�i�m�e� �p�r�e�f�e�r�e�n�c�e� �r�a�t�e� �(�o�n�l�y� �1� �o�f� �5�2� �c�o�r�r�e�c�t�)�.� �H�o�w�e�v�e�r�,� �t�h�e� �m�o�d�e�l� 

�c�o�r�r�e�c�t�l�y� �c�a�t�e�g�o�r�i�z�e�d� �a�l�l� �b�u�t� �o�n�e� �o�f� �t�h�o�s�e� �w�h�o� �d�i�d� �s�h�i�f�t� �t�h�e�i�r� �r�e�s�p�o�n�s�e� 

�t�o� �a� �h�i�g�h�e�r� �r�a�t�e� �(�1�2�9� �o�f� �1�3�0� �c�o�r�r�e�c�t�)�.� �A�G�E� �a�n�d� �E�R�O� �a�p�p�e�a�r�e�d� �a�s� 

�s�i�g�n�i�f�i�c�a�n�t� �e�x�p�l�a�n�a�t�o�r�y� �v�a�r�i�a�b�l�e�s�.� �T�h�e� �s�i�g�n�i�f�i�c�a�n�c�e� �o�f� �E�R�O� �o�f�f�e�r�s� �s�o�m�e� 

�i�n�s�i�g�h�t� �i�n�t�o� �t�h�e� �f�r�a�m�i�n�g� �i�s�s�u�e� �d�i�s�c�u�s�s�e�d� �i�n� �t�h�e� �p�r�e�v�i�o�u�s� �p�a�r�a�g�r�a�p�h�.� 

�T�P�R�2� �w�a�s� �d�e�r�i�v�e�d� �f�r�o�m� �a� �q�u�e�s�t�i�o�n� �m�a�k�i�n�g� �e�x�p�l�i�c�i�t� �r�e�f�e�r�e�n�c�e� �t�o� �e�r�o�s�i�o�n� 

�a�n�d� �a� �t�i�m�e� �t�r�a�d�e�o�f�f�;� �T�P�R�1� �w�a�s� �m�o�r�e� �a�b�s�t�r�a�c�t� �w�i�t�h� �n�o� �e�x�p�l�i�c�i�t� �m�e�n�t�i�o�n� �o�f� 

�a�n� �e�r�o�s�i�o�n� �t�h�r�e�a�t�.� �A�s� �s�u�c�h�,� �i�t� �i�s� �n�o�t� �s�u�r�p�r�i�s�i�n�g� �t�h�a�t� �a�s� �t�h�e� �e�r�o�s�i�o�n� 

�r�a�t�e� �i�n�c�r�e�a�s�e�d� �i�n�d�i�v�i�d�u�a�l�s� �t�e�n�d�e�d� �t�o� �e�x�p�r�e�s�s� �m�o�r�e� �u�r�g�e�n�c�y� �(�h�i�g�h�e�r� �t�i�m�e� 

�p�r�e�f�e�r�e�n�c�e� �r�a�t�e�)� �w�h�e�n� �p�r�e�s�e�n�t�e�d� �w�i�t�h� �t�h�e� �q�u�e�s�t�i�o�n� �i�n� �t�h�e� �e�r�o�s�i�o�n� �f�r�a�m�e� 

�(�T�P�R�2�)�.� �T�h�e� �s�i�g�n�i�f�i�c�a�n�c�e� �o�f� �A�G�E� �m�a�y� �a�l�s�o� �r�e�f�l�e�c�t� �a�n� �u�r�g�e�n�c�y� �a�s�s�o�c�i�a�t�e�d� 

�w�i�t�h� �t�h�e� �f�r�a�m�i�n�g� �o�f� �T�P�R�2�;� �o�l�d�e�r� �p�e�o�p�l�e� �m�a�y� �t�e�n�d� �t�o� �p�r�e�f�e�r� �t�a�k�i�n�g� 

�p�r�o�t�e�c�t�i�v�e� �a�c�t�i�o�n� �s�o�o�n�e�r� �g�i�v�i�n�g� �t�h�e�m� �m�o�r�e� �t�i�m�e� �t�o� �d�i�r�e�c�t�l�y� �e�n�j�o�y� �t�h�e� 

�b�e�n�e�f�i�t�s� �o�f� �t�h�e� �a�c�t�i�o�n�.� 

�T�h�e� �c�r�o�s�s� �t�a�b�u�l�a�t�i�o�n� �o�f� �r�e�s�p�o�n�s�e�s� �t�o� �t�h�e� �t�r�u�n�c�a�t�i�o�n� �q�u�e�s�t�i�o�n�s� �B�8� �a�n�d� �B�9� 

�(�y�i�e�l�d�i�n�g� �P�R�O�B�1� �a�n�d� �P�R�O�B�2�)� �p�r�e�s�e�n�t�s� �a� �p�h�e�n�o�m�e�n�o�n� �s�i�m�i�l�a�r� �t�o� �t�h�a�t� �s�h�o�w�n� 

�b�y� �t�h�e� �d�i�f�f�e�r�e�n�t� �f�r�a�m�i�n�g� �o�f� �t�h�e� �t�i�m�e� �p�r�e�f�e�r�e�n�c�e� �r�a�t�e� �q�u�e�s�t�i�o�n�s� �a�n�d� 

�d�i�s�c�u�s�s�e�d� �a�b�o�v�e� �(�T�a�b�l�e� �5�.�6�)�.� �T�h�a�t� �i�s�,� �o�f� �t�h�e� �2�5�7� �p�e�o�p�l�e� �w�h�o� �r�e�s�p�o�n�d�e�d� 

�t�o� �b�o�t�h� �o�f� �t�h�e� �t�r�u�n�c�a�t�i�o�n� �q�u�e�s�t�i�o�n�s�,� �1�3�3� �i�n�d�i�c�a�t�e�d� �a� �h�i�g�h�e�r� �l�e�v�e�l� �o�f� 

�t�r�u�n�c�a�t�i�o�n� �w�h�e�n� �r�e�s�p�o�n�d�i�n�g� �t�o� �t�h�e� �s�e�c�o�n�d� �t�r�u�n�c�a�t�i�o�n� �q�u�e�s�t�i�o�n� �(�B�9�)� �t�h�a�n� 
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�t�h�e�y� �i�n�d�i�c�a�t�e�d� �f�o�r� �t�h�e� �f�i�r�s�t� �q�u�e�s�t�i�o�n� �(�B�8�;� �9� �+� �1�0�6� �+� �1�8�)�.� �A�s� �w�i�t�h� �t�h�e� 

�t�i�m�e� �p�r�e�f�e�r�e�n�c�e� �r�a�t�e� �q�u�e�s�t�i�o�n�s�,� �a�n� �a�t�t�e�m�p�t� �w�a�s� �m�a�d�e� �t�o� �e�x�p�l�a�i�n� �t�h�e� �s�h�i�f�t� 

�i�n� �r�e�s�p�o�n�s�e�s� �a�s� �a� �f�u�n�c�t�i�o�n� �o�f� �s�e�v�e�r�a�l� �s�o�c�i�o�e�c�o�n�o�m�i�c� �a�n�d� �p�h�y�s�i�c�a�l� 

�v�a�r�i�a�b�l�e�s�.� �A� �d�e�p�e�n�d�a�n�t� �v�a�r�i�a�b�l�e� �w�a�s� �c�r�e�a�t�e�d� �w�h�i�c�h� �w�a�s� �s�e�t� �t�o� �o�n�e� �f�o�r� 

�a�l�l� �t�h�o�s�e� �i�n�d�i�v�i�d�u�a�l�s� �d�i�s�p�l�a�y�i�n�g� �t�h�e� �s�h�i�f�t� �f�r�o�m� �l�o�w�e�r� �t�o� �h�i�g�h�e�r� 

�t�r�u�n�c�a�t�i�o�n� �a�n�d� �s�e�t� �t�o� �z�e�r�o� �o�t�h�e�r�w�i�s�e�.� �T�h�i�s� �s�h�i�f�t� �w�a�s� �e�s�t�i�m�a�t�e�d� �a�s� �a� 

�f�u�n�c�t�i�o�n� �o�f� �a�g�e� �(�A�G�E�)�,� �e�d�u�c�a�t�i�o�n� �(�E�D�U�C�)�,� �p�r�e�s�e�n�t� �i�n�c�o�m�e� �(�I�N�C�9�0�)�,� 

�c�o�a�l�i�t�i�o�n� �m�e�m�b�e�r�s�h�i�p� �(�C�O�A�)�,� �a�n�d� �t�h�e� �l�e�v�e�l�s� �o�f� �f�l�o�o�d�i�n�g� �(�F�L�O�)� �a�n�d� �e�r�o�s�i�o�n� 

�(�E�R�O�)�.� �T�h�e� �r�e�s�u�l�t�s� �a�r�e� �p�r�e�s�e�n�t�e�d� �i�n� �T�a�b�l�e� �5�.�1�2�.� �T�h�e� �C�h�i�-�s�q�u�a�r�e�d� �t�e�s�t� 

�s�u�g�g�e�s�t�s� �t�h�e� �r�e�l�a�t�i�o�n�s�h�i�p� �b�e�t�w�e�e�n� �d�e�p�e�n�d�e�n�t� �a�n�d� �i�n�d�e�p�e�n�d�e�n�t� �v�a�r�i�a�b�l�e�s� �i�s� 

�q�u�i�t�e� �w�e�a�k� �(�p�r�o�b�-�v�a�l�u�e� �=� �.�3�6�2�8�)�.� �F�u�r�t�h�e�r�m�o�r�e�,� �t�h�e� �m�o�d�e�l� �c�o�r�r�e�c�t�l�y� 

�c�a�t�e�g�o�r�i�z�e�d� �o�n�l�y� �1�0�5� �r�e�s�p�o�n�d�e�n�t�s� �o�u�t� �o�f� �1�7�7�.� �T�h�e� �v�a�r�i�a�b�l�e� �I�N�C�9�0� �a�p�p�e�a�r�s� 

�s�i�g�n�i�f�i�c�a�n�t� �a�l�t�h�o�u�g�h� �t�h�i�s� �i�s� �n�o�t� �r�e�a�d�i�l�y� �e�x�p�l�a�i�n�a�b�l�e�.� 

�Q�u�e�s�t�i�o�n� �B�8� �(�P�R�O�B�1�)� �i�s� �s�e�t� �i�n� �a�n� �i�n�s�u�r�a�n�c�e� �c�o�n�t�e�x�t� �a�n�d� �f�o�c�u�s�s�e�s� �o�n� �a�n� 

�i�n�s�u�r�a�n�c�e� �p�a�y�o�f�f� �w�h�i�l�e� �q�u�e�s�t�i�o�n� �B�9� �(�P�R�O�B�2�)� �i�s� �f�r�e�e� �o�f� �i�n�s�u�r�a�n�c�e� 

�c�o�n�n�o�t�a�t�i�o�n�s� �a�n�d� �f�o�c�u�s�s�e�s� �d�i�r�e�c�t�l�y� �o�n� �p�r�o�p�e�r�t�y� �d�a�m�a�g�e�.� �T�h�u�s�,� �t�h�e� 

�q�u�e�s�t�i�o�n�s� �d�i�f�f�e�r�,� �b�o�t�h� �i�n� �t�h�e�i�r� �l�e�v�e�l� �o�f� �a�b�s�t�r�a�c�t�i�o�n�,� �a�n�d� �i�n� �t�h�e� 

�o�u�t�c�o�m�e�s� �o�f� �t�h�e� �o�p�t�i�o�n�s� �(�g�a�i�n� �i�n� �B�8� �v�e�r�s�u�s� �d�a�m�a�g�e� �i�n� �B�9�)�.� �Q�u�e�s�t�i�o�n� �B�8�,� 

�w�i�t�h� �i�t�s� �p�a�y�o�u�t� �c�o�n�t�e�x�t�,� �m�a�y� �h�a�v�e� �a�p�p�e�a�r�e�d� �a�s� �a� �f�o�r�m� �o�f� �a� �l�o�t�t�e�r�y�;� �t�h�u�s�,� 

�r�e�s�p�o�n�d�e�n�t�s� �c�h�o�o�s�i�n�g� �t�h�e� �o�p�t�i�o�n� �o�f� �a� �l�o�w� �c�h�a�n�c�e� �/� �h�i�g�h� �p�a�y�o�u�t� �(�l�o�w� 

�t�r�u�n�c�a�t�i�o�n�)� �m�a�y� �h�a�v�e� �f�o�c�u�s�s�e�d� �o�n� �t�h�e� �h�i�g�h� �p�a�y�o�u�t� �(�S�l�o�v�i�c� �a�n�d� 

�L�i�c�h�t�e�n�s�t�e�i�n�,� �1�9�8�3�)�.� �T�h�i�s� �m�a�y� �a�c�c�o�u�n�t� �f�o�r� �t�h�e� �s�i�g�n�i�f�i�c�a�n�c�e� �o�f� �i�n�c�o�m�e� 

�(�I�N�C�9�0�)� �i�n� �T�a�b�l�e� �5�.�1�2� �t�o� �t�h�e� �e�x�t�e�n�t� �t�h�a�t� �l�o�w� �i�n�c�o�m�e� �p�e�o�p�l�e� �t�e�n�d� �t�o� �p�l�a�y� 
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�T�a�b�l�e� �5�.�1�2�.� �P�r�o�b�i�t� �A�n�a�l�y�s�i�s� �o�f� �R�e�s�p�o�n�s�e�s� �W�i�t�h� �C�h�a�n�g�e� �i�n� �t�h�e� �F�r�a�m�i�n�g� �o�f� 

�P�r�o�b�a�b�i�l�i�t�y� �T�r�u�n�c�a�t�i�o�n� �V�a�r�i�a�b�l�e�s� �P�R�O�B�]� �a�n�d� �P�R�O�B�2�.� 
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�I�n�t�e�r�c�e�p�t� �-�0�.�5�9�7�5� �0�.�6�9�5�8� �0�.�3�9�0�5� 
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�E�D�U�C� �-�0�.�0�5�6�7� �0�.�0�9�9�1� �0�.�5�6�7�1� 

�I�N�C�9�O� �0�.�6�1�2�7�E�-�0�5� �0�.�3�0�3�4�E�-�0�5� �0�.�0�4�3�4� 
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�l�o�t�t�e�r�i�e�s� �m�o�r�e� �t�h�a�n� �p�e�r�s�o�n�s� �w�i�t�h� �a� �h�i�g�h�e�r� �i�n�c�o�m�e�.� 

�A�n�o�t�h�e�r� �e�x�p�l�a�n�a�t�i�o�n� �f�o�r� �t�h�e� �s�h�i�f�t� �i�n� �t�r�u�n�c�a�t�i�o�n� �p�r�e�f�e�r�e�n�c�e�s� �m�a�y� �l�i�e� �i�n� �a� 

�d�i�f�f�e�r�e�n�t� �a�s�p�e�c�t� �o�f� �t�h�e� �f�r�a�m�i�n�g� �o�f� �t�h�e� �q�u�e�s�t�i�o�n�s�.� �T�h�e� �l�a�r�g�e� �g�r�o�u�p� �o�f� 

�p�e�o�p�l�e� �(�1�0�6�)� �r�e�s�p�o�n�d�i�n�g� �t�o� �B�8� �w�i�t�h� �a� �0� �(�l�o�w� �t�r�u�n�c�a�t�i�o�n�)� �a�n�d� �t�o� �B�9� �w�i�t�h� �a� 

�2� �(�h�i�g�h� �t�r�u�n�c�a�t�i�o�n�)� �m�a�y� �s�i�m�p�l�y� �h�a�v�e� �p�r�e�f�e�r�r�e�d� �a� �s�i�t�u�a�t�i�o�n� �w�i�t�h� �a� �l�o�w� 

�s�t�o�r�m� �p�r�o�b�a�b�i�l�i�t�y� �(�d�e�s�p�i�t�e� �t�h�e� �h�i�g�h� �i�n�s�u�r�a�n�c�e� �p�a�y�o�u�t� �o�f�f�e�r�e�d� �i�n� �B�8�)�.� 

�T�h�e� �r�e�a�s�o�n� �t�h�e�y� �d�i�f�f�e�r�e�d� �f�r�o�m� �q�u�e�s�t�i�o�n� �t�o� �q�u�e�s�t�i�o�n� �m�a�y� �n�o�t� �b�e� �s�o� �m�u�c�h� 

�t�h�e� �f�r�a�m�i�n�g� �a�s� �t�h�e� �a�s�s�u�m�p�t�i�o�n� �b�e�h�i�n�d� �t�h�e� �c�o�d�i�n�g� �o�f� �t�h�e� �v�a�r�i�a�b�l�e�s�,� �P�R�O�B�1� 

�a�n�d� �P�R�O�B�2�.� �I�n� �q�u�e�s�t�i�o�n� �B�9� �(�P�R�O�B�2�)�,� �t�h�e� �p�r�e�f�e�r�e�n�c�e� �f�o�r� �p�r�o�p�e�r�t�y� �o�f� �l�o�w� 

�c�h�a�n�c�e� �d�a�m�a�g�e� �w�a�s� �c�o�d�e�d� �a�s� �l�o�w� �t�r�u�n�c�a�t�i�o�n�.� �I�n� �B�8� �(�P�R�O�B�1�)�,� �t�h�e� �l�o�w� 

�c�h�a�n�c�e� �s�i�t�u�a�t�i�o�n� �w�a�s� �c�o�d�e�d� �a�s� �h�i�g�h� �t�r�u�n�c�a�t�i�o�n�.� �Q�u�e�s�t�i�o�n� �B�8� �w�a�s� �c�o�d�e�d� 

�t�h�i�s� �w�a�y� �u�n�d�e�r� �t�h�e� �a�s�s�u�m�p�t�i�o�n� �t�h�a�t� �i�f� �a� �p�e�r�s�o�n� �w�a�s� �t�o� �s�p�e�n�d� �m�o�n�e�y� �o�n� �a�n� 

�i�n�s�u�r�a�n�c�e� �p�o�l�i�c�y�,� �t�h�e�y� �w�o�u�l�d� �n�o�t� �s�p�e�n�d� �i�t� �o�n� �a� �p�o�l�i�c�y� �w�i�t�h� �a� �l�o�w� �c�h�a�n�c�e� 

�o�f� �p�a�y�o�u�t� �i�f� �t�h�e�y�,� �i�n�d�e�e�d�,� �t�r�u�n�c�a�t�e�d� �t�h�a�t� �l�o�w� �p�r�o�b�a�b�i�l�i�t�y�.� �H�o�w�e�v�e�r�,� �t�h�e� 

�r�e�s�p�o�n�d�e�n�t�s� �m�a�y� �n�o�t� �h�a�v�e� �p�e�r�c�e�i�v�e�d� �t�h�e� �"�f�o�r�c�e�d�"� �s�p�e�n�d�i�n�g� �o�f� �$�2�5�0� �i�m�p�l�i�e�d� 

�b�y� �t�h�e� �f�r�a�m�i�n�g� �o�f� �B�8�.� �T�h�u�s�,� �t�h�e� �1�0�6� �i�n�d�i�v�i�d�u�a�l�s� �w�h�o� �a�p�p�e�a�r� �t�o� �h�a�v�e� 

�s�w�i�t�c�h�e�d� �p�r�e�f�e�r�e�n�c�e�s� �f�r�o�m� �B�8� �t�o� �B�9�,� �m�a�y� �n�o�t� �h�a�v�e� �d�o�n�e� �s�o�,� �b�u�t� �r�a�t�h�e�r� �m�a�y� 

�b�e� �c�o�n�s�i�s�t�e�n�t� �i�n� �t�h�e�i�r� �c�h�o�i�c�e� �o�f� �a� �l�o�w� �c�h�a�n�c�e� �s�t�o�r�m� �s�i�t�u�a�t�i�o�n�.� �T�h�e� 

�i�m�p�l�i�c�a�t�i�o�n� �h�e�r�e� �i�s� �t�h�a�t� �B�9� �(�P�R�O�B�2�)� �m�a�y� �m�o�r�e� �a�c�c�u�r�a�t�e�l�y� �r�e�f�l�e�c�t� �t�h�e� 

�t�r�u�n�c�a�t�i�o�n� �p�h�e�n�o�m�e�n�o�n�.� �Q�u�e�s�t�i�o�n� �B�9� �a�p�p�r�o�a�c�h�e�s� �t�h�e� �t�r�u�n�c�a�t�i�o�n� �q�u�e�s�t�i�o�n� 

�i�n� �a� �l�e�s�s� �c�o�m�p�l�i�c�a�t�e�d� �m�a�n�n�e�r�;� �i�t� �i�s� �n�o�t� �c�l�o�u�d�e�d� �b�y� �t�h�e� �a�b�s�t�r�a�c�t� �n�o�t�i�o�n� 

�o�f� �i�n�s�u�r�a�n�c�e� �a�n�d� �t�h�e� �r�e�s�p�o�n�d�e�n�t� �d�o�e�s� �n�o�t� �n�e�e�d� �t�o� �c�o�n�s�i�d�e�r� �t�h�e� �a�d�d�e�d� 

�f�e�a�t�u�r�e� �o�f� �b�e�i�n�g� �"�f�o�r�c�e�d�"� �t�o� �s�p�e�n�d� �$�2�5�0� �o�n� �t�o�p� �o�f� �t�h�e� �d�e�c�i�s�i�o�n� �r�e�g�a�r�d�i�n�g� 

�p�o�l�i�c�i�e�s�.� �I�t� �i�s� �a�l�s�o� �i�n�t�e�r�e�s�t�i�n�g� �t�o� �n�o�t�e� �t�h�a�t� �2�9�4� �p�e�o�p�l�e� �r�e�s�p�o�n�d�e�d� �t�o� 
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�B�8� �w�i�t�h� �a� �h�i�g�h�,� �m�e�d�i�u�m� �o�r� �l�o�w�,� �w�h�i�l�e� �3�4�4� �p�e�o�p�l�e� �r�e�s�p�o�n�d�e�d� �i�n� �l�i�k�e� 

�f�a�s�h�i�o�n� �t�o� �B�9�.� �M�a�r�g�i�n� �n�o�t�e�s� �m�a�d�e� �b�y� �s�o�m�e� �r�e�s�p�o�n�d�e�n�t�s� �i�n�d�i�c�a�t�e�d� �a� 

�d�i�s�s�a�t�i�s�f�a�c�t�i�o�n� �w�i�t�h� �t�h�e� �i�n�s�u�r�a�n�c�e� �f�r�a�m�e�.� �S�o�m�e� �r�e�s�p�o�n�d�e�n�t�s� �d�i�s�l�i�k�e�d� 

�i�n�s�u�r�a�n�c�e� �i�n� �g�e�n�e�r�a�l�,� �w�h�i�l�e� �o�t�h�e�r�s� �s�t�a�t�e�d� �t�h�a�t� �i�n�s�u�r�a�n�c�e� �c�o�u�l�d� �n�o�t� 

�r�e�p�l�a�c�e� �p�r�o�p�e�r�t�y� �l�o�s�t� �t�o� �e�r�o�s�i�o�n�.� �S�o�m�e� �c�o�m�m�e�n�t�s� �w�e�r�e�:� �i�)�  ��I� �c�o�n�s�i�d�e�r� 

�s�h�o�r�e� �p�r�o�t�e�c�t�i�o�n� �i�n�s�u�r�a�n�c�e� �a�  ��r�i�p�-�o�f�f�'� �a�n�d� �w�o�u�l�d� �c�o�n�s�i�d�e�r� �a�n�y� 

�g�o�v�e�r�n�m�e�n�t�a�l� �s�u�p�p�o�r�t� �o�f� �a�n� �i�n�s�u�r�a�n�c�e� �p�r�o�g�r�a�m� �i�r�r�e�s�p�o�n�s�i�b�l�e�,�"� �i�i�)� �"�I� 

�d�o�n�'�t� �b�e�l�i�e�v�e� �i�n� �i�n�s�u�r�a�n�c�e�,�"� �i�i�i�)�  ��B�u�y�i�n�g� �i�n�s�u�r�a�n�c�e� �d�o�e�s�n�'�t� �s�t�o�p� 

�e�r�o�s�i�o�n�,� �s�o� �w�h�y� �b�o�t�h�e�r�,�"� �i�v�)� �"�N�o� �i�n�s�u�r�a�n�c�e�!�!�!�,�"� �v�)�  ��I�n�s�u�r�a�n�c�e� �d�o�e�s� �n�o�t� 

�f�i�x� �t�h�e� �p�r�o�b�l�e�m�,�"� �v�i�)� �"�I�n�s�u�r�a�n�c�e� �i�s� �n�o�t� �t�h�e� �a�n�s�w�e�r�,�"� �v�i�i� �"�A�r�e� �y�o�u� 

�s�e�l�l�i�n�g� �i�n�s�u�r�a�n�c�e�?� �D�o�n�'�t� �b�o�t�h�e�r� �m�e� �a�g�a�i�n�,�"� �v�i�i�i�)� �H�o�w� �d�o� �y�o�u� �c�a�l�c�u�l�a�t�e� 

�d�a�m�a�g�e� �i�n� �d�o�l�l�a�r�s�,�"� �a�n�d� �i�x�)� �"�W�h�e�n� �l�a�n�d� �(�d�u�n�e�s�)� �a�r�e� �g�o�n�e� �-� �i�t� �i�s� �f�o�r� �a� 

�l�i�f�e�t�i�m�e�.�"� 

�T�h�e� �a�n�a�l�y�s�i�s� �p�r�e�s�e�n�t�e�d� �i�n� �t�h�i�s� �s�e�c�t�i�o�n� �s�u�g�g�e�s�t�s� �t�h�a�t� �T�P�R�2� �a�n�d� �P�R�O�B�2� �m�a�y� 

�b�e� �m�o�r�e� �a�p�p�r�o�p�r�i�a�t�e� �t�h�a�n� �t�h�e� �T�P�R�1� �a�n�d� �P�R�O�B�]� �a�s� �e�x�p�l�a�n�a�t�o�r�y� �v�a�r�i�a�b�l�e�s� �i�n� 

�t�h�e� �p�r�o�t�e�c�t�i�o�n� �a�d�o�p�t�i�o�n� �m�o�d�e�l�.� �T�P�R�2� �w�a�s� �d�e�r�i�v�e�d� �f�r�o�m� �a� �q�u�e�s�t�i�o�n� �w�h�i�c�h� 

�p�r�e�s�e�n�t�e�d� �t�h�e� �r�e�s�p�o�n�d�e�n�t� �w�i�t�h� �a�n� �e�x�p�l�i�c�i�t� �i�n�t�e�r�t�e�m�p�o�r�a�l� �c�h�o�i�c�e�;� �P�R�O�B�2� 

�w�a�s� �d�e�r�i�v�e�d� �f�r�o�m� �a� �q�u�e�s�t�i�o�n� �w�h�i�c�h� �p�r�e�s�e�n�t�e�d� �o�p�t�i�o�n�s� �u�n�c�l�u�t�t�e�r�e�d� �b�y� �a�n� 

�i�n�d�i�v�i�d�u�a�l�'�s� �v�i�e�w�s� �o�n� �i�n�s�u�r�a�n�c�e�.� 

�5�.�2�.�4� �R�i�s�k� �A�t�t�i�t�u�d�e� 

�A� �s�e�t� �o�f� �t�h�r�e�e� �q�u�e�s�t�i�o�n�s� �o�n� �t�h�e� �s�u�r�v�e�y� �w�a�s� �d�e�s�i�g�n�e�d� �t�o� �e�l�i�c�i�t� �a� �p�e�r�s�o�n�'�s� 

�a�t�t�i�t�u�d�e� �t�o�w�a�r�d� �r�i�s�k�.� �T�h�e� �v�a�r�i�a�b�l�e� �R�A�T�T� �w�a�s� �c�o�d�e�d� �s�u�c�h� �t�h�a�t� �i�t� �r�a�n�g�e�d� 
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�f�r�o�m� �1� �t�o� �5� �w�h�e�r�e� �t�h�e� �v�a�l�u�e� �o�f� �1� �i�n�d�i�c�a�t�e�d� �s�t�r�o�n�g� �r�i�s�k� �s�e�e�k�i�n�g� �b�e�h�a�v�i�o�r�,� 

�a�n�d� �5� �i�n�d�i�c�a�t�e�d� �s�t�r�o�n�g� �r�i�s�k� �a�v�e�r�s�i�o�n�;� �a� �v�a�l�u�e� �o�f� �3� �i�n�d�i�c�a�t�e�d� �r�i�s�k� 

�n�e�u�t�r�a�l�i�t�y�.� �T�h�e� �q�u�e�s�t�i�o�n� �w�a�s� �f�r�a�m�e�d� �i�n� �t�e�r�m�s� �o�f� �i�n�s�u�r�a�n�c�e� �p�o�l�i�c�i�e�s� 

�w�h�i�c�h� �c�o�u�l�d� �b�e� �p�u�r�c�h�a�s�e�d� �t�o� �p�r�o�t�e�c�t� �a�g�a�i�n�s�t� �s�t�o�r�m� �d�a�m�a�g�e�.� �T�h�e� �a�v�e�r�a�g�e� 

�r�i�s�k� �a�t�t�i�t�u�d�e� �s�c�o�r�e� �w�a�s� �2�.�3�9� �o�n� �t�h�e� �f�i�v�e� �p�o�i�n�t� �s�c�a�l�e� �i�n�d�i�c�a�t�i�n�g� �p�e�o�p�l�e� 

�t�e�n�d�e�d� �t�o� �b�e� �r�i�s�k� �s�e�e�k�i�n�g� �(�s�t�a�n�d�a�r�d� �d�e�v�i�a�t�i�o�n� �o�f� �1�.�5�3�)�.� �O�f� �t�h�e� �3�7�1� 

�p�e�o�p�l�e� �w�h�o� �r�e�s�p�o�n�d�e�d� �t�o� �t�h�e� �s�e�t� �o�f� �q�u�e�s�t�i�o�n�s�,� �2�4�6� �i�n�d�i�c�a�t�e�d� �a� �s�c�o�r�e� �o�f� �1� 

�o�r� �2�.� �A� �m�i�n�o�r�i�t�y� �o�f� �t�h�e� �r�e�s�p�o�n�d�e�n�t�s� �(�1�2�5� �o�f� �t�h�e� �3�7�1�)� �w�e�r�e� �r�i�s�k� �n�e�u�t�r�a�l� 

�o�r� �r�i�s�k� �a�v�e�r�s�e�.� �T�h�i�s� �r�e�s�u�l�t� �s�u�p�p�o�r�t�s� �t�h�e� �f�i�n�d�i�n�g�s� �o�f� �s�o�m�e� �l�a�b�o�r�a�t�o�r�y� 

�s�t�u�d�i�e�s� �w�h�i�c�h� �f�o�u�n�d� �t�h�a�t� �p�e�o�p�l�e� �t�e�n�d�e�d� �t�o� �b�e� �r�i�s�k� �s�e�e�k�i�n�g� �w�h�e�n� �f�a�c�e�d� 

�w�i�t�h� �l�o�s�s�e�s� �(�K�u�n�r�e�u�t�h�e�r� �e�t� �a�l�,� �1�9�7�8�;� �S�c�h�o�e�m�a�k�e�r� �a�n�d� �K�u�n�r�e�u�t�h�e�r�,� �1�9�7�9�)�.� 

�5�.�3� �T�i�m�e� �P�r�e�f�e�r�e�n�c�e� �R�a�t�e� �M�o�d�e�l�s� 

�O�n�e� �o�f� �t�h�e� �o�b�j�e�c�t�i�v�e�s� �o�f� �t�h�i�s� �s�t�u�d�y� �w�a�s� �t�o� �d�e�t�e�r�m�i�n�e� �i�f� �t�i�m�e� �p�r�e�f�e�r�e�n�c�e� 

�r�a�t�e�s� �v�a�r�i�e�d� �o�v�e�r� �i�n�d�i�v�i�d�u�a�l�s�.� �T�h�e� �r�e�s�p�o�n�s�e�s� �t�o� �t�h�e� �t�i�m�e� �p�r�e�f�e�r�e�n�c�e� 

�r�a�t�e� �q�u�e�s�t�i�o�n�s� �a�r�e� �p�r�e�s�e�n�t�e�d� �i�n� �T�a�b�l�e� �5�.�1�3�.� �T�h�e�r�e� �i�s� �a� �c�o�n�s�i�d�e�r�a�b�l�e� 

�d�i�s�p�e�r�s�i�o�n� �a�m�o�n�g� �r�e�s�p�o�n�s�e�s� �f�o�r� �b�o�t�h� �o�f� �t�h�e� �q�u�e�s�t�i�o�n�s� �a�l�t�h�o�u�g�h� �t�h�e� 

�m�a�j�o�r�i�t�y� �o�f� �p�e�o�p�l�e� �r�e�s�p�o�n�d�e�d� �w�i�t�h� �a�  ��l�o�w�'� �t�o� �T�P�R�1� �a�n�d� �w�i�t�h� �a�  ��h�i�g�h�'� �t�o� 

�T�P�R�2�.� 

�I�t� �w�a�s� �h�y�p�o�t�h�e�s�i�z�e�d� �t�h�a�t� �a�n� �i�n�d�i�v�i�d�u�a�l�'�s� �r�e�s�p�o�n�s�e� �t�o� �t�h�e� �t�i�m�e� �p�r�e�f�e�r�e�n�c�e� 

�r�a�t�e� �q�u�e�s�t�i�o�n�s� �c�o�u�l�d� �b�e� �c�h�a�r�a�c�t�e�r�i�z�e�d� �b�y� �s�e�v�e�r�a�l� �p�h�y�s�i�c�a�l� �a�n�d� �s�o�c�i�o�-� 

�e�c�o�n�o�m�i�c� �f�a�c�t�o�r�s�:� 
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� � 

� � 

�T�a�b�l�e� �5�.�1�3�.� �N�u�m�b�e�r� �o�f� �R�e�s�p�o�n�s�e�s� �t�o� �T�P�R�]� �a�n�d� �T�P�R�2�.� 

�R�e�s�p�o�n�s�e� �T�P�R�1� �T�P�R�2� 

�0� �2�5�6� �4�0� 

�1� �4�6� �3�1� 

�2� �4�5� �2�4�9� 

�-�7� �9�5� �1�0�5� 

�-�9� �4�4� �6�1� 

�T�o�t�a�l� �4�8�6� �4�8�6� 

� � 
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�T�P�R� �=� �g�(� �I�N�C�9�0�,� �A�G�E�,� �E�X�P�,� �R�A�T�T�,� �F�L�O�,� �E�R�O�,� �C�O�A� �)� 

�w�h�e�r�e� 

�T�P�R� �=� �t�h�e� �p�e�r�s�o�n�a�l� �r�a�t�e� �o�f� �t�i�m�e� �p�r�e�f�e�r�e�n�c�e� �a�p�p�l�y�i�n�g� �t�o� �s�h�o�r�e� 

�p�r�o�t�e�c�t�i�o�n� �d�e�c�i�s�i�o�n�s�,� 

�I�N�C�9�0� �=� �t�h�e� �i�n�c�o�m�e� �o�f� �t�h�e� �l�a�n�d�o�w�n�e�r�,� 

�A�G�E� �=� �t�h�e� �a�g�e� �o�f� �t�h�e� �l�a�n�d�o�w�n�e�r�,� 

�E�X�P� �=� �t�h�e� �o�w�n�e�r�s� �e�x�p�e�r�i�e�n�c�e� �w�i�t�h� �f�l�o�o�d�i�n�g� �a�n�d�/�o�r� �e�r�o�s�i�o�n�,� 

�R�A�T�T� �=� �r�i�s�k� �a�t�t�i�t�u�d�e� �o�f� �t�h�e� �l�a�n�d�o�w�n�e�r�,� 

�E�R�O� �=� �l�e�v�e�l� �o�f� �e�r�o�s�i�o�n� �a�c�t�i�v�i�t�y�,� 

�F�L�O� �=� �l�e�v�e�l� �o�f� �f�l�o�o�d�i�n�g� �a�c�t�i�v�i�t�y�,� �a�n�d� 

�C�O�A� �=� �m�e�m�b�e�r�s�h�i�p� �i�n� �a� �c�o�a�l�i�t�i�o�n�.� 

�I�N�C�9�O� �i�s� �a� �m�e�a�s�u�r�e� �o�f� �p�r�e�s�e�n�t� �i�n�c�o�m�e� �a�n�d� �i�s� �u�s�e�d� �i�n� �t�h�e� �f�o�l�l�o�w�i�n�g� 

�a�n�a�l�y�s�e�s� �b�e�c�a�u�s�e� �t�i�m�e� �p�r�e�f�e�r�e�n�c�e� �r�a�t�e�s� �w�e�r�e� �e�l�i�c�i�t�e�d� �u�s�i�n�g� �h�y�p�o�t�h�e�t�i�c�a�l� 

�q�u�e�s�t�i�o�n�s� �s�e�t� �i�n� �t�h�e� �p�r�e�s�e�n�t�.� �S�e�p�a�r�a�t�e� �a�n�a�l�y�s�e�s� �w�e�r�e� �c�o�n�d�u�c�t�e�d� �f�o�r� �T�P�R�1� 

�a�n�d� �T�P�R�2�.� 

�T�h�e� �r�e�s�u�l�t�s� �o�f� �t�h�e� �a�n�a�l�y�s�i�s� �o�f� �T�P�R�1� �(�o�b�t�a�i�n�e�d� �f�r�o�m� �B�l�)� �a�r�e� �d�i�s�p�l�a�y�e�d� �i�n� 

�T�a�b�l�e� �5�.�1�4�.� �T�h�e� �C�h�i�-�s�q�u�a�r�e�d� �t�e�s�t� �s�u�g�g�e�s�t�s� �t�h�a�t� �t�h�e�r�e� �i�s� �l�i�t�t�l�e� 

�r�e�l�a�t�i�o�n�s�h�i�p� �b�e�t�w�e�e�n� �T�P�R�1� �a�n�d� �t�h�e� �i�n�d�e�p�e�n�d�e�n�t� �v�a�r�i�a�b�l�e�s�.� �T�h�e� �m�o�d�e�l� 

�d�i�s�p�l�a�y�s� �n�o� �p�r�e�d�i�c�t�i�v�e� �p�o�w�e�r�,� �p�l�a�c�i�n�g� �a�l�l� �r�e�s�p�o�n�d�e�n�t�s� �i�n� �t�h�e� �l�o�w� �t�i�m�e� 

�p�r�e�f�e�r�e�n�c�e� �r�a�t�e� �g�r�o�u�p� �(�g�r�o�u�p� �0�)�.� �B�a�s�e�d� �o�n� �t�h�e� �p�r�o�b�-�v�a�l�u�e�s� �o�n� �t�h�e� 

�i�n�d�i�v�i�d�u�a�l� �v�a�r�i�a�b�l�e�s�,� �o�n�l�y� �i�n�c�o�m�e� �(�I�N�C�9�0�)� �a�p�p�e�a�r�s� �t�o� �s�h�o�w� �s�o�m�e� 

�s�i�g�n�i�f�i�c�a�n�c�e� �(�p�r�o�b�-�v�a�l�u�e� �=� �0�.�0�7�9�0�)�.� �T�h�i�s� �m�a�y� �r�e�f�l�e�c�t� �t�h�e� �f�r�a�m�e� �o�f� �t�h�e� 

�q�u�e�s�t�i�o�n�.� �T�h�e� �m�a�r�g�i�n� �n�o�t�e�s� �o�f� �s�o�m�e� �r�e�s�p�o�n�d�e�n�t�s� �i�n�d�i�c�a�t�e� �t�h�a�t� �t�h�e�y� 
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�T�a�b�l�e� �5�.�1�4�.� �O�r�d�e�r�e�d� �P�r�o�b�i�t� �A�n�a�l�y�s�i�s� �o�f� �T�i�m�e� �P�r�e�f�e�r�e�n�c�e� �R�a�t�e� �M�o�d�e�l� �W�i�t�h� 

�T�P�R�1� �a�s� �t�h�e� �I�n�d�e�p�e�n�d�e�n�t� �V�a�r�i�a�b�l�e�.� 

� � 

� � 

�I�n�d�e�p�e�n�d�e�n�t� �V�a�r�i�a�b�l�e� �C�o�e�f�f�i�c�i�e�n�t� �S�t�a�n�d�a�r�d� �E�r�r�o�r� �P�r�o�b�-�v�a�l�u�e� 

�I�n�t�e�r�c�e�p�t� �-�0�.�0�5�2�8� �0�.�7�4�8�6� �0�.�9�4�3�7� 

�A�G�E� �-�0�.�0�1�3�0� �0�.�0�1�0�4� �0�.�2�0�8�9� 

�C�O�A� �0�.�1�9�1�5� �0�.�2�6�4�7� �0�.�4�6�9�3� 

�I�N�C�9�0� �0�.�5�4�0�4�E�-�0�5� �0�.�3�0�7�6�E�-�0�5� �0�.�0�7�9�0� 

�E�X�P� �0�.�0�0�5�4� �0�.�0�0�8�1� �0�.�5�0�4�3� 

�R�A�T�T� �0�.�0�1�0�9� �0�.�0�6�2�0� �0�.�8�6�0�1� 

�E�R�O� �-�0�.�1�0�8�3� �0�.�0�7�9�8� �0�.�1�7�4�5� 

�F�L�O� �0�.�1�8�2�1� �0�.�3�0�9�5� �0�.�5�5�6�3� 

�E�D�U�C� �-�0�.�0�3�6�5� �0�.�1�0�1�1� �0�.�7�1�8�1� 

�*� �*� �*� �*� �*� 

�C�h�i�-�S�q�u�a�r�e�d� �=� �8�.�2�8�4�,� �P�r�o�b�-�v�a�l�u�e� �f�o�r� �C�h�i�-�S�q�u�a�r�e�d� �=� �0�.�4�0�6�3� 

�*� �*� �*� �*� �*� 

�F�r�e�q�u�e�n�c�i�e�s� �o�f� �P�r�e�d�i�c�t�e�d� �a�n�d� �A�c�t�u�a�l� �O�u�t�c�o�m�e�s� 

�P�r�e�d�i�c�t�e�d� �T�o�t�a�l� 

�0� �1� �2� 

�A�c�t�u�a�l� �0� �1�3�8� �0� �0� �1�3�8� 

�A�c�t�u�a�l� �1� �2�6� �0� �0� �2�6� 

�A�c�t�u�a�l� �2� �2�7� �0� �0� �2�7� 

�T�o�t�a�l� �1�9�1� �0� �0� �1�9�1� 

� � 

�1�2�0



�s�i�m�p�l�y� �s�u�m�m�e�d� �t�h�e� �a�n�n�u�a�l� �c�o�s�t�s� �o�f� �t�h�e� �o�p�t�i�o�n�s� �p�r�e�s�e�n�t�e�d� �i�n� �B�l� �a�n�d� �c�h�o�s�e� 

�t�h�e� �o�p�t�i�o�n� �o�f� �l�o�w�e�r� �n�o�m�i�n�a�l� �c�o�s�t�,� �i�g�n�o�r�i�n�g� �a�n�y� �n�o�t�i�o�n� �o�f� �s�o�m�e� �t�i�m�e� 

�p�r�e�f�e�r�e�n�c�e� �r�a�t�e�.� �A�n� �i�n�d�i�v�i�d�u�a�l� �c�h�o�o�s�i�n�g� �t�h�e� �h�i�g�h�e�r� �n�o�m�i�n�a�l� �c�o�s�t� �o�p�t�i�o�n� 

�(�i�n�t�e�r�p�r�e�t�e�d� �b�y� �t�h�i�s� �a�n�a�l�y�s�i�s� �a�s� �i�n�d�i�c�a�t�i�n�g� �a� �h�i�g�h� �t�i�m�e� �p�r�e�f�e�r�e�n�c�e� �r�a�t�e�)� 

�m�i�g�h�t� �h�a�v�e� �d�o�n�e� �s�o� �b�e�c�a�u�s�e� �o�f� �a� �h�i�g�h�e�r� �i�n�c�o�m�e�.� 

�C�h�a�n�g�e�s� �i�n� �t�h�e� �t�i�m�e� �p�r�e�f�e�r�e�n�c�e� �r�a�t�e� �a�s� �e�l�i�c�i�t�e�d� �f�r�o�m� �q�u�e�s�t�i�o�n� �B�2� �(�T�P�R�2�)� 

�w�e�r�e� �e�s�t�i�m�a�t�e�d� �a�s� �a� �f�u�n�c�t�i�o�n� �o�f� �t�h�e� �s�a�m�e� �i�n�d�e�p�e�n�d�e�n�t� �v�a�r�i�a�b�l�e�s� �a�s� �u�s�e�d� 

�i�n� �t�h�e� �a�n�a�l�y�s�i�s� �o�f� �T�P�R�l�1�.� �T�h�e� �r�e�s�u�l�t�s� �a�r�e� �p�r�e�s�e�n�t�e�d� �i�n� �T�a�b�l�e� �5�.�1�5�.� �I�n� 

�t�e�r�m�s� �o�f� �i�t�s� �p�r�e�d�i�c�t�i�v�e� �a�b�i�l�i�t�y� �a�n�d� �t�h�e� �C�h�i�-�s�q�u�a�r�e�d� �t�e�s�t�,� �t�h�i�s� �m�o�d�e�l� 

�d�o�e�s� �l�i�t�t�l�e� �t�o� �e�x�p�l�a�i�n� �t�h�e� �v�a�r�i�a�t�i�o�n� �i�n� �T�P�R�2�.� �B�a�s�e�d� �o�n� �t�h�e� �i�n�d�i�v�i�d�u�a�l� 

�v�a�r�i�a�b�l�e� �p�r�o�b�-�v�a�l�u�e�s�,� �o�n�l�y� �e�r�o�s�i�o�n� �(�E�R�O�)� �a�p�p�e�a�r�s� �r�e�l�a�t�e�d� �t�o� �T�P�R�2�.� 

�Q�u�e�s�t�i�o�n� �B�2� �e�l�i�c�i�t�s� �t�h�e� �t�i�m�e� �p�r�e�f�e�r�e�n�c�e� �r�a�t�e� �b�y� �p�r�e�s�e�n�t�i�n�g� �a�n� �e�x�p�l�i�c�i�t� 

�t�i�m�e� �t�r�a�d�e�o�f�f� �s�i�t�u�a�t�i�o�n�.� �I�n�d�i�v�i�d�u�a�l�s� �w�h�o� �d�o� �n�o�t� �p�r�e�f�e�r� �t�o� �w�a�i�t� �t�o� �s�t�o�p� 

�e�r�o�s�i�o�n� �w�e�r�e� �c�o�n�s�i�d�e�r�e�d� �t�o� �h�a�v�e� �a� �h�i�g�h� �r�a�t�e�.� �A�s� �s�u�c�h� �i�t� �i�s� �q�u�i�t�e� 

�r�e�a�s�o�n�a�b�l�e� �t�h�a�t� �a�s� �t�h�e� �e�r�o�s�i�o�n� �r�a�t�e� �i�n�c�r�e�a�s�e�s� �i�n�d�i�v�i�d�u�a�l�s� �w�i�l�l� �b�e� �m�o�r�e� 

�l�i�k�e�l�y� �t�o� �w�a�n�t� �t�o� �t�a�k�e� �a�c�t�i�o�n� �s�o�o�n�e�r�.� 

�F�r�o�m� �t�h�e� �a�b�o�v�e� �a�n�a�l�y�s�i�s� �i�t� �a�p�p�e�a�r�s� �t�h�a�t� �t�h�e� �t�i�m�e� �p�r�e�f�e�r�e�n�c�e� �r�a�t�e� �v�a�r�i�e�s� 

�o�v�e�r� �i�n�d�i�v�i�d�u�a�l�s� �a�n�d� �f�u�r�t�h�e�r�m�o�r�e�,� �t�h�a�t� �t�h�i�s� �r�a�t�e� �i�s� �d�i�f�f�i�c�u�l�t� �t�o� �e�x�p�l�a�i�n� 

�i�n� �t�e�r�m�s� �o�f� �s�o�c�i�o�e�c�o�n�o�m�i�c� �a�n�d� �d�a�m�a�g�e� �p�o�t�e�n�t�i�a�l� �v�a�r�i�a�b�l�e�s�.� �A�s� �s�u�c�h�,� �t�h�e� 

�t�i�m�e� �p�r�e�f�e�r�e�n�c�e� �r�a�t�e� �m�a�y� �e�n�t�e�r� �t�h�e� �a�d�o�p�t�i�o�n� �p�r�o�t�e�c�t�i�o�n� �m�o�d�e�l� �a�s� 

�i�n�d�e�p�e�n�d�e�n�t� �o�f� �t�h�e�s�e� �v�a�r�i�a�b�l�e�s�.� 

�1�2�1



�T�a�b�l�e� �5�.�1�5�.� �O�r�d�e�r�e�d� �P�r�o�b�i�t� �A�n�a�l�y�s�i�s� �o�f� �T�i�m�e� �P�r�e�f�e�r�e�n�c�e� �R�a�t�e� �M�o�d�e�l� �W�i�t�h� 

�T�P�R�2� �a�s� �t�h�e� �I�n�d�e�p�e�n�d�e�n�t� �V�a�r�i�a�b�l�e�.� 

� � 

� � 

�I�n�d�e�p�e�n�d�e�n�t� �V�a�r�i�a�b�l�e� �C�o�e�f�f�i�c�i�e�n�t� �S�t�a�n�d�a�r�d� �E�r�r�o�r� �P�r�o�b�-�v�a�l�u�e� 

�I�n�t�e�r�c�e�p�t� �0�.�7�7�5�5� �0�.�7�5�6�6� �0�.�3�0�5�4� 

�A�G�E� �0�.�0�1�1�3� �0�.�0�0�9�9� �0�.�2�5�3�8� 

�C�O�A� �-�0�.�1�0�8�9� �0�.�3�0�0�3� �0�.�7�1�6�8� 

�I�N�C�9�0� �0�.�3�5�9�5�E�-�0�6� �0�.�3�2�8�2�E�-�0�5� �0�.�9�1�2�8� 

�E�X�P� �-�0�.�0�0�5�1� �0�.�0�0�9�6� �0�.�5�9�4�8� 

�R�A�T�T� �-�0�.�0�9�2�1� �0�.�0�8�1�1� �0�.�2�5�6�0� 

�E�R�O� �0�.�2�0�3�3� �0�.�1�1�6�8� �0�.�0�8�1�8� 

�F�L�O� �-�0�.�0�9�3�6� �0�.�4�0�7�4� �0�.�8�1�8�3� 

�E�D�U�C� �-�0�.�1�2�3�8� �0�.�1�1�6�8� �0�.�2�8�9�2� 

�*� �*� �*� �*� �*� 

�C�h�i�-�S�q�u�a�r�e�d� �=� �1�0�.�2�7�5�,� �P�r�o�b�-�v�a�l�u�e� �f�o�r� �C�h�i�-�S�q�u�a�r�e�d� �=� �0�.�2�4�6�2� 

�*� �*� �*� �*� �*� 

�F�r�e�q�u�e�n�c�i�e�s� �o�f� �P�r�e�d�i�c�t�e�d� �a�n�d� �A�c�t�u�a�l� �O�u�t�c�o�m�e�s� 

�P�r�e�d�i�c�t�e�d� �T�o�t�a�l� 

�0� �1� �2� 

�A�c�t�u�a�l� �0� �2�7� �0� �0� �2�7� 

�A�c�t�u�a�l� �1� �1�5� �0� �0� �1�5� 

�A�c�t�u�a�l� �2� �1�3�3� �0� �0� �1�3�3� 

�T�o�t�a�l� �1�7�5� �0� �0� �1�7�5� 

� � 
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�5�.�4� �P�r�o�b�a�b�i�l�i�t�y� �T�r�u�n�c�a�t�i�o�n� �M�o�d�e�l�s� 

�T�h�e� �r�e�s�p�o�n�s�e�s� �t�o� �t�h�e� �p�r�o�b�a�b�i�l�i�t�y� �t�r�u�n�c�a�t�i�o�n� �q�u�e�s�t�i�o�n�s� �a�r�e� �p�r�e�s�e�n�t�e�d� �i�n� 

�T�a�b�l�e� �5�.�1�6�.� �T�h�e�r�e� �i�s� �a� �w�i�d�e� �d�i�s�p�e�r�s�i�o�n� �i�n� �r�e�s�p�o�n�s�e�s�.� 

�I�t� �w�a�s� �h�y�p�o�t�h�e�s�i�z�e�d� �t�h�a�t� �t�h�e� �d�e�g�r�e�e� �t�o� �w�h�i�c�h� �a� �p�r�o�p�e�r�t�y� �o�w�n�e�r� �t�r�u�n�c�a�t�e�s� 

�t�h�e� �l�o�w� �p�r�o�b�a�b�i�l�i�t�y� �o�f� �a� �h�a�z�a�r�d� �w�i�l�l� �b�e� �i�n�f�l�u�e�n�c�e�d� �b�y� �s�e�v�e�r�a�l� �f�a�c�t�o�r�s�:� 

�P�R�O�B� �=� �h�(� �E�X�P�,� �E�D�U�C�,� �R�A�T�T�,� �I�N�C�9�0�,� �E�R�O�,� �F�L�O�,� �C�O�A�,� �)� 

�w�h�e�r�e� 

�P�R�O�B� �=� �t�h�e� �d�e�g�r�e�e� �t�o� �w�h�i�c�h� �a� �l�a�n�d�o�w�n�e�r� �t�r�u�n�c�a�t�e�s� �t�h�e� �p�r�o�b�a�b�i�l�i�t�y� �o�f� �t�h�e� 

�o�c�c�u�r�r�e�n�c�e� �o�f� �a�n� �h�y�p�o�t�h�e�s�i�z�e�d� �h�a�z�a�r�d� �e�v�e�n�t�,� 

�E�X�P� �=� �t�h�e� �o�w�n�e�r�s� �e�x�p�e�r�i�e�n�c�e� �w�i�t�h� �f�l�o�o�d�i�n�g� �a�n�d�/�o�r� �e�r�o�s�i�o�n�,� �a�n�d� 

�E�D�U�C� �=� �t�h�e� �e�d�u�c�a�t�i�o�n� �o�f� �t�h�e� �l�a�n�d�o�w�n�e�r�.� 

�R�A�T�T� �=� �r�i�s�k� �a�t�t�i�t�u�d�e� �o�f� �t�h�e� �l�a�n�d�o�w�n�e�r�,� 

�I�N�C�9�O� �=� �t�h�e� �i�n�c�o�m�e� �o�f� �t�h�e� �l�a�n�d�o�w�n�e�r�,� 

�E�R�O� �=� �l�e�v�e�l� �o�f� �e�r�o�s�i�o�n� �a�c�t�i�v�i�t�y�,� 

�F�L�O� �=� �l�e�v�e�l� �o�f� �f�l�o�o�d�i�n�g� �a�c�t�i�v�i�t�y�,� �a�n�d� 

�C�O�A� �=� �m�e�m�b�e�r�s�h�i�p� �i�n� �a� �c�o�a�l�i�t�i�o�n�.� 

�S�e�p�a�r�a�t�e� �a�n�a�l�y�s�e�s� �w�e�r�e� �c�o�n�d�u�c�t�e�d� �f�o�r� �P�R�O�B�1� �a�n�d� �P�R�O�B�2�.� 

�T�a�b�l�e� �5�.�1�7� �r�e�p�o�r�t�s� �t�h�e� �r�e�s�u�l�t�s� �o�f� �t�h�e� �a�n�a�l�y�s�i�s� �f�o�r� �P�R�O�B�1�l�.� �T�h�e� �C�h�i�-� 

�s�q�u�a�r�e�d� �t�e�s�t� �i�n�d�i�c�a�t�e�s� �t�h�a�t� �a� �r�e�l�a�t�i�o�n�s�h�i�p� �b�e�t�w�e�e�n� �P�R�O�B�1� �a�n�d� �t�h�e� 

�i�n�d�e�p�e�n�d�e�n�t� �v�a�r�i�a�b�l�e�s� �e�x�i�s�t�s� �w�i�t�h� �a� �c�o�n�f�i�d�e�n�c�e� �l�e�v�e�l� �o�f� �9�2� �p�e�r�c�e�n�t�.� �T�h�e� 
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�T�a�b�l�e� �5�.�1�6�.� �N�u�m�b�e�r� �o�f� �R�e�s�p�o�n�s�e�s� �t�o� �P�R�O�B�1� �a�n�d� �P�R�O�B�2�.� 

� � 

� � 

�R�e�s�p�o�n�s�e� �P�R�O�B�1� �P�R�O�B�2� 

�0� �1�6�9� �8�7� 

�1� �2�8� �3�2� 

�2� �9�7� �2�2�5� 

�-�7� �1�2�1� �8�0� 

�-�9� �7�1� �6�2� 

�T�o�t�a�l� �4�8�6� �4�8�6� 

� � 
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�T�a�b�l�e� �5�.�1�7�.� �O�r�d�e�r�e�d� �P�r�o�b�i�t� �A�n�a�l�y�s�i�s� �o�f� �t�h�e� �P�r�o�b�a�b�i�l�i�t�y� �T�r�u�n�c�a�t�i�o�n� �M�o�d�e�l� 

�W�i�t�h� �P�R�O�B�1� �a�s� �t�h�e� �I�n�d�e�p�e�n�d�e�n�t� �V�a�r�i�a�b�l�e�.� 

� � 

� � 

�I�n�d�e�p�e�n�d�e�n�t� �V�a�r�i�a�b�l�e� �C�o�e�f�f�i�c�i�e�n�t� �S�t�a�n�d�a�r�d� �E�r�r�o�r� �P�r�o�b�-�v�a�l�u�e� 

�I�n�t�e�r�c�e�p�t� �0�.�7�9�9�8� �0�.�4�6�7�2� �0�.�0�8�6�9� 

�F�L�O� �0�.�1�7�7�4� �0�.�2�7�7�9� �0�.�5�2�3�3� 

�E�R�O� �-�0�.�0�8�8�4� �0�.�0�7�2�5� �0�.�2�2�2�2� 

�C�O�A� �-�0�.�5�5�6�9� �0�.�2�7�9�4� �0�.�0�4�6�2� 

�E�D�U�C� �-�0�.�1�3�5�0� �0�.�0�9�6�9� �0�.�1�6�3�5� 

�E�X�P� �-�0�.�0�0�2�3� �0�.�0�0�6�8� �0�.�7�3�0�1� 

�I�N�C�9�0� �-�0�.�4�0�0�7�E�-�0�5� �0�.�3�0�4�0�E�-�0�5� �0�.�1�8�7�4� 

�R�A�T�T� �0�.�0�1�7�9� �0�.�0�6�3�3� �0�.�7�7�7�1� 

�*� �*� �*� �*� �*� 

�C�h�i�-�S�q�u�a�r�e�d� �=� �1�2�.�6�2�3�,� �P�r�o�b�-�v�a�l�u�e� �f�o�r� �C�h�i�-�S�q�u�a�r�e�d� �=� �0�.�0�8�1�8� 

�*� �*� �*� �*� �*� 

�F�r�e�q�u�e�n�c�i�e�s� �o�f� �P�r�e�d�i�c�t�e�d� �a�n�d� �A�c�t�u�a�l� �O�u�t�c�o�m�e�s� 

�P�r�e�d�i�c�t�e�d� �T�o�t�a�l� 

�0� �1� �2� 

�A�c�t�u�a�l� �0� �8�8� �0� �1�0� �9�8� 

�A�c�t�u�a�l� �1� �1�2� �0� �4� �1�6� 

�A�c�t�u�a�l� �2� �4�4� �0� �1�2� �5�6� 

�T�o�t�a�l� �1�4�4� �0� �2�6� �1�7�0� 

� � 
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�m�o�d�e�l� �i�s� �n�o�t� �a� �g�o�o�d� �p�r�e�d�i�c�t�o�r� �b�u�t� �d�o�e�s� �h�a�v�e� �s�o�m�e� �a�b�i�l�i�t�y� �t�o� �c�a�t�e�g�o�r�i�z�e� 

�i�n�d�i�v�i�d�u�a�l�s� �w�i�t�h� �a� �l�o�w� �a�n�d� �a� �h�i�g�h� �l�e�v�e�l� �o�f� �t�r�u�n�c�a�t�i�o�n� �(�P�R�O�B�1� �=� �0�,� �2�)�.� 

�A�n�y� �s�i�g�n�i�f�i�c�a�n�c�e� �i�n� �t�h�e� �m�o�d�e�l� �a�p�p�e�a�r�s� �t�o� �a�r�i�s�e� �f�r�o�m� �t�h�e� �v�a�r�i�a�b�l�e� �C�O�A�.� 

�P�e�r�h�a�p�s� �c�o�a�l�i�t�i�o�n� �m�e�m�b�e�r�s� �a�r�e� �m�o�r�e� �c�o�n�c�e�r�n�e�d� �w�i�t�h� �s�m�a�l�l�e�r� �b�u�t� �f�r�e�q�u�e�n�t� 

�s�t�o�r�m�s� �a�n�d� �t�h�u�s�,� �w�o�u�l�d� �t�e�n�d� �t�o� �p�r�e�f�e�r� �i�n�s�u�r�a�n�c�e� �a�g�a�i�n�s�t� �t�h�e�s�e� �s�t�o�r�m�s� 

�(�P�o�l�i�c�y� �A� �i�n� �q�u�e�s�t�i�o�n� �B�8�)�.� 

�T�h�e� �r�e�s�u�l�t�s� �o�f� �t�h�e� �a�n�a�l�y�s�i�s� �f�o�r� �P�R�O�B�2� �a�r�e� �p�r�e�s�e�n�t�e�d� �i�n� �T�a�b�l�e� �5�.�1�8�.� �T�h�e� 

�C�h�i�-�s�q�u�a�r�e�d� �t�e�s�t� �a�n�d� �t�h�e� �m�o�d�e�l� �p�r�e�d�i�c�t�i�o�n�s� �s�u�g�g�e�s�t� �t�h�a�t� �P�R�O�B�2� �h�a�s� �l�i�t�t�l�e� 

�r�e�l�a�t�i�o�n�s�h�i�p� �t�o� �t�h�e� �d�e�p�e�n�d�e�n�t� �v�a�r�i�a�b�l�e�s�.� �O�n�l�y� �i�n�c�o�m�e� �(�I�N�C�9�0�)� �a�p�p�e�a�r�s� �t�o� 

�s�h�o�w� �s�o�m�e� �s�i�g�n�i�f�i�c�a�n�c�e� �(�p�r�o�b�-�v�a�l�u�e� �=� �0�.�0�1�4�7�)�.� �T�h�i�s� �s�u�g�g�e�s�t�s� �t�h�a�t� �t�h�e� 

�h�i�g�h�e�r� �t�h�e� �i�n�c�o�m�e� �t�h�e� �m�o�r�e� �l�i�k�e�l�y� �a� �p�r�o�p�e�r�t�y� �o�w�n�e�r� �i�s� �t�o� �t�r�u�n�c�a�t�e� �l�o�w� 

�p�r�o�b�a�b�i�l�i�t�y� �(�c�h�o�o�s�e� �P�r�o�p�e�r�t�y� �B� �i�n� �q�u�e�s�t�i�o�n� �B�9�)�.� �T�h�e� �h�i�g�h� �i�n�c�o�m�e� �g�r�o�u�p� 

�m�a�y� �b�e� �m�o�r�e� �a�b�l�e� �t�o� �e�n�d�u�r�e� �c�o�s�t�l�y� �s�t�o�r�m�s� �a�n�d� �t�h�u�s� �b�e� �m�o�r�e� �c�o�n�c�e�r�n�e�d� �w�i�t�h� 

�c�h�o�o�s�i�n�g� �a� �p�r�o�p�e�r�t�y� �w�i�t�h� �a� �l�o�w� �h�a�z�a�r�d�.� 

�A�s� �i�n�d�i�c�a�t�e�d� �b�y� �T�a�b�l�e� �5�.�1�6� �t�h�e�r�e� �i�s� �a� �w�i�d�e� �d�i�s�p�e�r�s�i�o�n� �i�n� �t�h�e� �r�e�s�p�o�n�s�e�s� 

�t�o� �b�o�t�h� �p�r�o�b�a�b�i�l�i�t�y� �t�r�u�n�c�a�t�i�o�n� �q�u�e�s�t�i�o�n�s�.� �A�d�d�i�t�i�o�n�a�l�l�y�,� �i�t� �i�s� �d�i�f�f�i�c�u�l�t� 

�t�o� �e�x�p�l�a�i�n� �t�h�i�s� �v�a�r�i�a�t�i�o�n� �i�n� �t�e�r�m�s� �o�f� �s�o�c�i�o�e�c�o�n�o�m�i�c� �v�a�r�i�a�b�l�e�s� �a�n�d� �h�a�z�a�r�d� 

�l�e�v�e�l� �v�a�r�i�a�b�l�e�s�.� �T�h�u�s�,� �t�h�e� �p�r�o�b�a�b�i�l�i�t�y� �t�r�u�n�c�a�t�i�o�n� �v�a�r�i�a�b�l�e� �m�a�y� �e�n�t�e�r� 

�t�h�e� �a�d�o�p�t�i�o�n� �m�o�d�e�l� �i�n�d�e�p�e�n�d�e�n�t� �o�f� �t�h�e� �s�o�c�i�o�e�c�o�n�o�m�i�c� �a�n�d� �h�a�z�a�r�d� �l�e�v�e�l� 

�v�a�r�i�a�b�l�e�s�.� �N�o�t�e� �t�h�a�t� �r�i�s�k� �a�t�t�i�t�u�d�e� �(�R�A�T�T�)� �d�o�e�s� �n�o�t� �a�p�p�e�a�r� �t�o� �p�l�a�y� �a� 

�r�o�l�e� �i�n� �t�h�e� �r�e�s�p�o�n�s�e�s� �t�o� �e�i�t�h�e�r� �o�f� �t�h�e� �t�r�u�n�c�a�t�i�o�n� �q�u�e�s�t�i�o�n�s�.� 
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�T�a�b�l�e� �5�.�1�8�.� �O�r�d�e�r�e�d� �P�r�o�b�i�t� �A�n�a�l�y�s�i�s� �o�f� �t�h�e� �P�r�o�b�a�b�i�l�i�t�y� �T�r�u�n�c�a�t�i�o�n� �M�o�d�e�l� 

�W�i�t�h� �P�R�O�B�2� �a�s� �t�h�e� �I�n�d�e�p�e�n�d�e�n�t� �V�a�r�i�a�b�l�e�.� 

� � 

� � 

�I�n�d�e�p�e�n�d�e�n�t� �V�a�r�i�a�b�l�e� �C�o�e�f�f�i�c�i�e�n�t� �S�t�a�n�d�a�r�d� �E�r�r�o�r� �P�r�o�b�-�v�a�l�u�e� 

�I�n�t�e�r�c�e�p�t� �0�.�5�7�1�8� �0�.�4�8�1�0� �0�.�2�3�4�5� 

�F�L�O� �-�0�.�2�0�6�8� �0�.�2�6�4�9� �0�.�4�3�4�9� 

�E�R�O� �0�.�0�0�6�3� �0�.�0�7�5�3� �0�.�9�3�3�0� 

�C�O�A� �-�0�.�1�7�1�9� �0�.�2�4�7�4� �0�.�4�8�7�1� 

�E�D�U�C� �-�0�.�1�0�5�0� �0�.�0�9�6�7� �0�.�2�7�7�4� 

�E�X�P� �-�0�.�0�0�0�7� �0�.�0�0�7�0� �0�.�9�1�7�1� 

�I�N�C�9�0� �0�.�7�6�8�7�E�-�0�5� �0�.�3�1�5�2�E�-�0�5� �0�.�0�1�4�7� 

�R�A�T�T� �-�0�.�0�0�3�8� �0�.�0�6�1�1� �0�.�9�5�0�7� 

�*� �*� �*� �*� �*� 

�C�h�i�-�S�q�u�a�r�e�d� �=� �8�.�4�7�6�,� �P�r�o�b�-�v�a�l�u�e� �f�o�r� �C�h�i�-�S�q�u�a�r�e�d� �=� �0�.�2�9�2�5� 

�¥� �*� �*� �*� �*� 

�F�r�e�q�u�e�n�c�i�e�s� �o�f� �P�r�e�d�i�c�t�e�d� �a�n�d� �A�c�t�u�a�l� �O�u�t�c�o�m�e�s� 

�P�r�e�d�i�c�t�e�d� �T�o�t�a�l� 

�0� �1� �2� 

�A�c�t�u�a�l� �0� �0� �0� �5�1� �5�1� 

�A�c�t�u�a�l� �1� �0� �0� �1�4� �1�4� 

�A�c�t�u�a�l� �2� �2� �0� �1�2�6� �1�2�8� 

�T�o�t�a�l� �2� �0� �1�9�1� �1�9�3� 

� � 
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�5�.�5� �T�i�m�e� �H�o�r�i�z�o�n� �M�o�d�e�l� 

�T�h�e� �t�i�m�e� �h�o�r�i�z�o�n� �q�u�e�s�t�i�o�n� �a�l�l�o�w�e�d� �a� �c�h�o�i�c�e� �o�f� �o�n�e� �o�f� �t�h�r�e�e� �r�e�s�p�o�n�s�e�s�.� 

�T�h�e� �n�u�m�b�e�r� �o�f� �i�n�d�i�v�i�d�u�a�l�s� �r�e�s�p�o�n�d�i�n�g� �w�a�s� �d�i�s�p�e�r�s�e�d� �a�l�m�o�s�t� �e�v�e�n�l�y� �a�m�o�n�g� 

�t�h�e� �t�h�r�e�e� �o�p�t�i�o�n�s�:� �1�3�9� �r�e�s�p�o�n�d�e�d� �"�l�e�s�s� �t�h�a�n� �5� �y�e�a�r�s�"�,� �1�3�3� �r�e�s�p�o�n�d�e�d� �"�5� 

�t�o� �1�0� �y�e�a�r�s�"�,� �a�n�d� �1�4�5� �r�e�s�p�o�n�d�e�d� �"�o�v�e�r� �1�0� �y�e�a�r�s�"� �(�6�9� �d�i�d� �n�o�t� �r�e�s�p�o�n�d�)�.� 

�I�t� �w�a�s� �h�y�p�o�t�h�e�s�i�z�e�d� �t�h�a�t� �a�n� �i�n�d�i�v�i�d�u�a�l�'�s� �t�i�m�e� �(�p�l�a�n�n�i�n�g�)� �h�o�r�i�z�o�n� �w�o�u�l�d� 

�b�e� �a�f�f�e�c�t�e�d� �b�y� �s�e�v�e�r�a�l� �v�a�r�i�a�b�l�e�s�:� 

�T�H� �=� �£� �(�A�G�E�,� �E�D�U�C�,� �I�N�C�9�0�,� �E�R�O�,� �F�L�O�,� �C�O�A�)� 

�w�h�e�r�e�:� 

�T�H� �=� �t�i�m�e� �h�o�r�i�z�o�n�,� 

�A�G�E� �=� �a�g�e� �o�f� �t�h�e� �p�r�o�p�e�r�t�y� �o�w�n�e�r�,� 

�E�D�U�C� �=� �e�d�u�c�a�t�i�o�n� �o�f� �t�h�e� �p�r�o�p�e�r�t�y� �o�w�n�e�r�,� 

�I�N�C�9�O�0� �=� �i�n�c�o�m�e� �o�f� �t�h�e� �p�r�o�p�e�r�t�y� �o�w�n�e�r�,� 

�E�R�O� �=� �l�e�v�e�l� �o�f� �e�r�o�s�i�o�n� �a�c�t�i�v�i�t�y�,� 

�F�L�O� �=� �l�e�v�e�l� �o�f� �f�l�o�o�d�i�n�g� �a�c�t�i�v�i�t�y�,� �a�n�d� 

�C�O�A� �=� �m�e�m�b�e�r�s�h�i�p� �i�n� �a� �c�o�a�l�i�t�i�o�n�.� 

�B�e�c�a�u�s�e� �t�h�e� �t�i�m�e� �h�o�r�i�z�o�n� �(�T�H�)� �q�u�e�s�t�i�o�n� �w�a�s� �f�r�a�m�e�d� �i�n� �t�e�r�m�s� �o�f� �p�l�a�n�n�i�n�g� 

�f�o�r� �s�h�o�r�e�l�i�n�e� �p�r�o�p�e�r�t�y� �p�r�o�t�e�c�t�i�o�n�,� �i�t� �w�a�s� �e�x�p�e�c�t�e�d� �t�h�a�t� �t�h�e� �l�e�v�e�l� �o�f� 

�f�l�o�o�d�i�n�g� �(�F�L�O�)� �a�n�d� �e�r�o�s�i�o�n� �(�E�R�O�)� �e�x�p�e�r�i�e�n�c�e�d� �b�y� �t�h�e� �p�r�o�p�e�r�t�y� �o�w�n�e�r� �m�i�g�h�t� 

�a�f�f�e�c�t� �t�h�e�i�r� �r�e�s�p�o�n�s�e�.� �W�h�e�r�e� �t�h�e�y� �p�e�r�c�e�i�v�e� �a� �g�r�e�a�t�e�r� �h�a�z�a�r�d� �t�h�e�y� �m�a�y� 

�s�e�e� �a� �n�e�e�d� �f�o�r� �i�m�m�e�d�i�a�t�e� �p�l�a�n�n�i�n�g�.� �I�t� �w�a�s� �a�l�s�o� �e�x�p�e�c�t�e�d� �t�h�a�t� �a�g�e� �(�A�G�E�)�,� 
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�i�n�c�o�m�e� �(�I�N�C�9�0�)�,� �a�n�d� �e�d�u�c�a�t�i�o�n� �(�E�D�U�C�)� �m�i�g�h�t� �b�e� �p�o�s�i�t�i�v�e�l�y� �r�e�l�a�t�e�d� �t�o� �t�i�m�e� 

�h�o�r�i�z�o�n�.� �T�h�e� �n�e�e�d� �f�o�r� �a�n�d� �a�b�i�l�i�t�y� �t�o� �m�a�k�e� �l�o�n�g� �r�a�n�g�e� �p�l�a�n�s� �m�a�y� �b�e� 

�r�e�f�l�e�c�t�e�d� �i�n� �t�h�e� �t�i�m�e� �h�o�r�i�z�o�n�.� �A�d�d�i�t�i�o�n�a�l�l�y� �i�t� �w�a�s� �e�x�p�e�c�t�e�d� �t�h�a�t� 

�c�o�a�l�i�t�i�o�n� �(�C�O�A�)� �m�e�m�b�e�r�s� �m�i�g�h�t� �d�i�s�p�l�a�y� �a� �s�h�o�r�t�e�r� �t�i�m�e� �h�o�r�i�z�o�n� �a�s� �t�h�e�y� �a�r�e� 

�m�o�r�e� �v�i�s�i�b�l�y� �c�o�n�c�e�r�n�e�d� �w�i�t�h� �i�m�m�e�d�i�a�t�e� �s�h�o�r�e�l�i�n�e� �h�a�z�a�r�d�s�.� 

�T�h�e� �r�e�s�u�l�t�s� �o�f� �t�h�i�s� �a�n�a�l�y�s�i�s� �a�r�e� �p�r�e�s�e�n�t�e�d� �i�n� �T�a�b�l�e� �5�.�1�9�.� �T�h�e� �C�h�i�-� 

�s�q�u�a�r�e�d� �t�e�s�t� �i�n�d�i�c�a�t�e�s� �t�h�a�t� �t�h�e� �r�e�l�a�t�i�o�n�s�h�i�p� �b�e�t�w�e�e�n� �T�H� �a�n�d� �t�h�e� 

�i�n�d�e�p�e�n�d�e�n�t� �v�a�r�i�a�b�l�e�s� �i�s� �q�u�i�t�e� �w�e�a�k� �(�p�r�o�b�-�v�a�l�u�e� �=� �0�.�5�9�)�.� �T�h�e� �p�r�o�b�-� 

�v�a�l�u�e�s� �f�o�r� �t�h�e� �t�-�t�e�s�t� �a�l�s�o� �i�n�d�i�c�a�t�e� �t�h�a�t� �e�a�c�h� �i�n�d�i�v�i�d�u�a�l� �v�a�r�i�a�b�l�e� �d�o�e�s� 

�l�i�t�t�l�e� �t�o� �e�x�p�l�a�i�n� �T�H�.� �T�h�e� �w�e�a�k�n�e�s�s� �o�f� �t�h�e�s�e� �r�e�l�a�t�i�o�n�s�h�i�p�s� �i�s� �a�l�s�o� 

�i�n�d�i�c�a�t�e�d� �b�y� �t�h�e� �p�o�o�r� �p�r�e�d�i�c�t�i�v�e� �c�a�p�a�c�i�t�y� �o�f� �t�h�e� �m�o�d�e�l�.� 

�R�e�s�p�o�n�s�e�s� �t�o� �t�h�e� �t�i�m�e� �h�o�r�i�z�o�n� �q�u�e�s�t�i�o�n� �v�a�r�i�e�d� �c�o�n�s�i�d�e�r�a�b�l�y� �a�n�d� �a�r�e� 

�d�i�f�f�i�c�u�l�t� �t�o� �e�x�p�l�a�i�n� �i�n� �t�e�r�m�s� �o�f� �s�o�c�i�o�e�c�o�n�o�m�i�c� �c�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �o�f� �t�h�e� 

�r�e�s�p�o�n�d�e�n�t�.� �A�s� �s�u�c�h�,� �T�H� �m�a�y� �e�n�t�e�r� �t�h�e� �p�r�o�t�e�c�t�i�o�n� �a�d�o�p�t�i�o�n� �m�o�d�e�l� 

�i�n�d�e�p�e�n�d�e�n�t�l�y� �o�f� �t�h�e�s�e� �o�t�h�e�r� �v�a�r�i�a�b�l�e�s�.� 

�5�.�6� �P�r�o�t�e�c�t�i�o�n� �A�d�o�p�t�i�o�n� �M�o�d�e�l�s� 

�T�h�e� �p�r�o�t�e�c�t�i�o�n� �a�d�o�p�t�i�o�n� �m�o�d�e�l� �i�s� �r�o�o�t�e�d� �i�n� �t�h�e� �e�x�p�e�c�t�e�d� �n�e�t� �b�e�n�e�f�i�t�s� 

�m�o�d�e�l�,� �t�h�a�t� �i�s�,� �t�h�e� �a�r�g�u�m�e�n�t�s� �w�e�r�e� �d�e�r�i�v�e�d� �f�r�o�m� �t�h�a�t� �m�o�d�e�l�.� �A�s� 

�d�i�s�c�u�s�s�e�d� �i�n� �C�h�a�p�t�e�r� �3� �t�h�e� �d�e�c�i�s�i�o�n� �t�o� �t�a�k�e� �a�c�t�i�o�n� �i�s� �a� �f�u�n�c�t�i�o�n� �o�f� 

�s�e�v�e�r�a�l� �v�a�r�i�a�b�l�e�s�;� �t�h�e� �e�m�p�i�r�i�c�a�l� �m�o�d�e�l� �i�s� �a�s� �f�o�l�l�o�w�s�:� 
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�T�a�b�l�e� �5�.�1�9�.� �O�r�d�e�r�e�d� �P�r�o�b�i�t� �A�n�a�l�y�s�i�s� �o�f� �T�i�m�e� �H�o�r�i�z�o�n� �M�o�d�e�l�.� 

� � 

� � 

�I�n�d�e�p�e�n�d�e�n�t� �V�a�r�i�a�b�l�e� �C�o�e�f�f�i�c�i�e�n�t� �S�t�a�n�d�a�r�d� �E�r�r�o�r� �P�r�o�b�-�v�a�l�u�e� 

�I�n�t�e�r�c�e�p�t� �0�.�3�2�3�8� �0�.�5�1�0�5� �0�.�5�2�5�9� 

�A�G�E� �0�.�0�0�5�2� �0�.�0�0�5�9� �0�.�3�8�2�9� 

�I�N�C�9�0� �-�0�.�1�1�9�2�E�-�0�5� �0�.�2�2�4�5�E�-�0�5� �0�.�5�9�5�5� 

�C�O�A� �-�0�.�1�8�8�2� �0�.�1�9�8�1� �0�.�3�4�2�1� 

�E�R�O� �-�0�.�0�5�0�5� �0�.�0�5�1�7� �0�.�3�2�9�3� 

�F�L�O� �-�0�.�1�6�4�6� �0�.�1�9�3�2� �0�.�3�9�4�2� 

�E�D�U�C� �0�.�0�3�2�5� �0�.�0�6�9�9� �0�.�6�4�1�6� 

�*� �*� �*� �*� �*� 

�C�h�i�-�S�q�u�a�r�e�d� �=� �4�.�6�5�8�,� �P�r�o�b�-�v�a�l�u�e� �f�o�r� �C�h�i�-�S�q�u�a�r�e�d� �=� �0�.�5�8�8�3� 

�*� �*� �*� �*� �*� 

�F�r�e�q�u�e�n�c�i�e�s� �o�f� �P�r�e�d�i�c�t�e�d� �a�n�d� �A�c�t�u�a�l� �O�u�t�c�o�m�e�s� 

�P�r�e�d�i�c�t�e�d� �T�o�t�a�l� 

�0� �1� �2� 

�A�c�t�u�a�l� �0� �3�0� �3� �5�0� �8�3� 

�A�c�t�u�a�l� �1� �2�1� �1�0� �5�8� �8�9� 

�A�c�t�u�a�l� �2� �1�6� �1�0� �6�8� �9�4� 

�T�o�t�a�l� �6�7� �2�3� �1�7�6� �2�6�6� 

� � 
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�P�r�o�t�e�c�t�/�N�o�t� �P�r�o�t�e�c�t� �=� �g�(�T�P�R�,� �P�R�O�B�,� �T�H�,� �P�R�P�R�,� �P�V�A�L�,� �K�S�P�,� �E�R�O�,� 

�F�L�O�,� �I�N�S�,� �O�C�C�,� �T�E�N�,� �R�E�S�I�D�,� �A�I�D�,� �C�A�P�,� 

�R�A�T�T�,� �A�G�E�,� �E�D�U�C�,� �E�X�P�,� �C�O�A�,� �I�N�C�)� �[�5�.�1�]� 

�w�h�e�r�e� 

�T�P�R� �=� �l�a�n�d�o�w�n�e�r�'�s� �p�e�r�s�o�n�a�l� �t�i�m�e� �p�r�e�f�e�r�e�n�c�e� �r�a�t�e�,� 

�P�R�O�B� �=� �p�r�o�b�a�b�i�l�i�t�y� �o�f� �e�x�p�e�r�i�e�n�c�i�n�g� �d�a�m�a�g�e�,� 

�T�H� �=� �t�h�e� �l�a�n�d�o�w�n�e�r�'�s� �p�e�r�s�o�n�a�l� �t�i�m�e� �(�p�l�a�n�n�i�n�g�)� �h�o�r�i�z�o�n�,� 

�P�R�P�R� �=� �s�h�o�r�e�l�i�n�e� �p�r�o�t�e�c�t�i�o�n� �t�a�k�e�n� �b�y� �a� �p�r�e�v�i�o�u�s� �o�w�n�e�r�,� 

�P�V�A�L� �=� �t�h�e� �m�a�r�k�e�t� �v�a�l�u�e� �o�f� �t�h�e� �p�r�o�p�e�r�t�y�,� 

�K�S�P� �=� �t�h�e� �p�e�r�c�e�i�v�e�d� �c�a�p�i�t�a�l� �c�o�s�t� �o�f� �s�h�o�r�e� �p�r�o�t�e�c�t�i�o�n�,� 

�E�R�O� �=� �s�e�v�e�r�i�t�y� �o�f� �e�r�o�s�i�o�n�,� 

�F�L�O� �=� �e�x�i�s�t�e�n�c�e� �o�f� �a� �f�l�o�o�d�i�n�g� �p�r�o�b�l�e�m�,� 

�I�N�S� �=� �c�o�m�m�e�r�c�i�a�l� �i�n�s�u�r�a�n�c�e� �t�o� �p�r�o�t�e�c�t� �a�g�a�i�n�s�t� �f�l�o�o�d�i�n�g�,� 

�O�C�C� �=� �t�h�e� �f�r�e�q�u�e�n�c�y� �o�f� �o�c�c�u�p�a�n�c�y� �o�f� �t�h�e� �d�w�e�l�l�i�n�g�,� 

�T�E�N� �=� �t�h�e� �t�e�n�a�n�c�y� �s�t�a�t�u�s� �o�f� �t�h�e� �p�r�o�p�e�r�t�y�,� 

�R�E�S�I�D� �e�x�i�s�t�e�n�c�e� �o�f� �a� �r�e�s�i�d�e�n�c�e� �o�n� �t�h�e� �p�r�o�p�e�r�t�y�.� 

�A�I�D� �=� �e�x�p�e�c�t�a�t�i�o�n� �o�f� �g�o�v�e�r�n�m�e�n�t� �a�i�d� �f�o�r� �p�r�o�t�e�c�t�i�o�n�,� 

�C�A�P� �=� �t�h�e� �d�e�g�r�e�e� �t�h�a�t� �p�r�o�t�e�c�t�i�o�n� �e�x�p�e�n�d�i�t�u�r�e� �i�s� �e�x�p�e�c�t�e�d� �t�o� �b�e� 

�c�a�p�i�t�a�l�i�z�e�d� �i�n�t�o� �t�h�e� �m�a�r�k�e�t� �p�r�i�c�e� �o�f� �t�h�e� �p�r�o�p�e�r�t�y�,� 

�R�A�T�T� �=� �t�h�e� �p�r�o�p�e�r�t�y� �o�w�n�e�r�'�s� �r�i�s�k� �a�t�t�i�t�u�d�e�,� 

�A�G�E� �=� �a�g�e� �o�f� �t�h�e� �p�r�o�p�e�r�t�y� �o�w�n�e�r�,� 

�E�D�U�C� �e�d�u�c�a�t�i�o�n� �o�f� �t�h�e� �p�r�o�p�e�r�t�y� �o�w�n�e�r�,� 

�E�X�P� �=� �p�a�s�t� �e�x�p�e�r�i�e�n�c�e� �w�i�t�h� �f�l�o�o�d�i�n�g� �a�n�d� �e�r�o�s�i�o�n� �o�f� �p�r�o�p�e�r�t�y�,� 

�C�O�A� �=� �m�e�m�b�e�r�s�h�i�p� �i�n� �a� �c�o�a�l�i�t�i�o�n�,� �a�n�d� 

�I�N�C� �=� �i�n�c�o�m�e�.� 
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�T�w�o� �d�i�f�f�e�r�e�n�t� �m�e�a�s�u�r�e�s� �o�f� �t�h�e� �t�i�m�e� �p�r�e�f�e�r�e�n�c�e� �r�a�t�e� �(�T�P�R�1� �a�n�d� �T�P�R�2�)� �a�n�d� 

�t�h�e� �l�e�v�e�l� �o�f� �p�r�o�b�a�b�i�l�i�t�y� �t�r�u�n�c�a�t�i�o�n� �(�P�R�O�B�1� �a�n�d� �P�R�O�B�2�)� �w�e�r�e� �a�v�a�i�l�a�b�l�e� �a�s� 

�e�x�p�l�a�n�a�t�o�r�y� �v�a�r�i�a�b�l�e�s� �i�n� �t�h�i�s� �m�o�d�e�l�.� �H�o�w�e�v�e�r�,� �t�h�e� �a�n�a�l�y�s�e�s� �p�r�e�s�e�n�t�e�d� 

�a�b�o�v�e� �(�s�e�c�t�i�o�n�s� �5�.�3� �a�n�d� �5�.�4�)� �s�u�g�g�e�s�t� �t�h�a�t� �T�P�R�2� �a�n�d� �P�R�O�B�2� �w�o�u�l�d� �b�e� �t�h�e� 

�m�o�s�t� �a�p�p�r�o�p�r�i�a�t�e�.� �T�P�R�2� �w�a�s� �d�e�r�i�v�e�d� �f�r�o�m� �a� �q�u�e�s�t�i�o�n� �(�B�2�)� �w�h�i�c�h� 

�e�x�p�l�i�c�i�t�l�y� �p�r�e�s�e�n�t�e�d� �b�o�t�h� �t�h�e� �e�r�o�s�i�o�n� �i�s�s�u�e� �a�n�d� �t�h�e� �t�i�m�e� �t�r�a�d�e� �o�f�f� 

�i�s�s�u�e�.� �T�P�R�1� �w�a�s� �d�e�r�i�v�e�d� �f�r�o�m� �a� �q�u�e�s�t�i�o�n� �(�B�l�)� �w�h�e�r�e� �t�h�e� �t�i�m�e� �t�r�a�d�e� �o�f�f� 

�i�s�s�u�e� �w�a�s� �i�m�p�l�i�e�d� �o�n�l�y� �b�y� �t�h�e� �c�h�o�i�c�e� �l�o�a�n� �r�e�p�a�y�m�e�n�t� �p�l�a�n�.� �A�s� �s�u�c�h�,� �T�P�R�2� 

�m�a�y� �m�o�r�e� �a�p�p�r�o�p�r�i�a�t�e�l�y� �r�e�f�l�e�c�t� �t�h�e� �i�n�t�e�r�t�e�m�p�o�r�a�l� �n�a�t�u�r�e� �o�f� �a� �d�e�c�i�s�i�o�n� �t�o� 

�t�a�k�e� �p�r�o�t�e�c�t�i�v�e� �a�c�t�i�o�n�.� �W�i�t�h� �r�e�s�p�e�c�t� �t�o� �p�r�o�b�a�b�i�l�i�t�y� �t�r�u�n�c�a�t�i�o�n�,� �P�R�O�B�2� 

�w�a�s� �e�l�i�c�i�t�e�d� �v�i�a� �a� �c�h�o�i�c�e� �b�e�t�w�e�e�n� �t�w�o� �p�r�o�p�e�r�t�i�e�s� �d�i�f�f�e�r�i�n�g� �o�n�l�y� �i�n� �t�h�e� 

�p�r�o�b�a�b�i�l�i�t�y� �a�n�d� �s�e�v�e�r�i�t�y� �o�f� �h�a�z�a�r�d� �(�q�u�e�s�t�i�o�n� �B�9�)�.� �P�R�O�B�1� �w�a�s� �d�e�r�i�v�e�d� 

�f�r�o�m� �a� �q�u�e�s�t�i�o�n� �(�B�8�)� �p�o�s�e�d� �a�s� �a� �c�h�o�i�c�e� �b�e�t�w�e�e�n� �i�n�s�u�r�a�n�c�e� �p�o�l�i�c�i�e�s�.� �T�h�e� 

�i�n�s�u�r�a�n�c�e� �f�r�a�m�e� �m�a�y� �h�a�v�e� �c�l�o�u�d�e�d� �t�h�e� �e�l�i�c�i�t�a�t�i�o�n� �o�f� �p�r�o�b�a�b�i�l�i�t�y� 

�t�r�u�n�c�a�t�i�o�n� �i�n� �t�h�a�t� �m�a�n�y� �i�n�d�i�v�i�d�u�a�l�s� �e�x�p�r�e�s�s�e�d� �a� �d�i�s�l�i�k�e� �o�f� �i�n�s�u�r�a�n�c�e� 

�p�o�l�i�c�i�e�s�.� �S�o�m�e� �r�e�s�p�o�n�d�e�n�t�s� �s�a�w� �i�n�s�u�r�a�n�c�e� �a�s� �i�n�a�p�p�l�i�c�a�b�l�e� �t�o� �t�h�e�i�r� 

�s�i�t�u�a�t�i�o�n�:� �a�v�a�i�l�a�b�l�e� �i�n�s�u�r�a�n�c�e� �d�o�e�s� �n�o�t� �c�o�v�e�r� �l�o�s�s� �o�f� �s�o�i�l� �n�o�r� �i�s� �t�h�e�r�e� 

�a� �w�a�y� �t�o� �r�e�p�l�a�c�e� �s�o�i�l� �e�v�e�n� �i�f� �i�n�s�u�r�a�n�c�e� �d�i�d� �c�o�v�e�r� �s�o�i�l� �l�o�s�s�.� �A� �f�e�w� 

�i�n�d�i�v�i�d�u�a�l�s� �w�e�r�e� �u�p�s�e�t� �w�i�t�h� �t�h�e� �q�u�e�s�t�i�o�n� �a�s� �t�h�e�y� �s�a�w� �i�t� �a�s� �s�o�m�e� �s�c�h�e�m�e� 

�t�o� �s�e�l�l� �i�n�s�u�r�a�n�c�e�.� �T�h�u�s�,� �P�R�O�B�2� �m�a�y� �m�o�r�e� �a�c�c�u�r�a�t�e�l�y� �r�e�f�l�e�c�t� �p�r�o�b�a�b�i�l�i�t�y� 

�t�r�u�n�c�a�t�i�o�n�.� 

�I�n� �s�o�m�e� �p�r�e�l�i�m�i�n�a�r�y� �e�s�t�i�m�a�t�i�o�n� �o�f� �t�h�e� �a�d�o�p�t�i�o�n� �m�o�d�e�l�s�,� �p�r�o�p�e�r�t�y� �v�a�l�u�e� 

�(�P�V�A�L�)� �w�a�s� �u�s�e�d� �a�s� �a� �m�e�a�s�u�r�e� �o�f� �e�c�o�n�o�m�i�c� �d�a�m�a�g�e� �p�o�t�e�n�t�i�a�l�.� �I�n�i�t�i�a�l� 

�r�e�s�u�l�t�s� �i�n�d�i�c�a�t�e�d� �t�h�a�t� �P�V�A�L� �w�a�s� �s�t�r�o�n�g�l�y� �a�n�d� �n�e�g�a�t�i�v�e�l�y� �r�e�l�a�t�e�d� �t�o� �t�h�e� 
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