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Abstract 
 
Economists have convulsively maintained the assumption that humans are able to arrive at 

decisions by perfect deductive rationality, despite the fact empirical evidences are showing 

otherwise. The contradicting evidences have resulted in a personal view that instead of 

finding a unified theory about decision-making, a sound approach would be to study how 

humans in fact are reasoning in specific contexts. The context of interest for this paper is 

where it could be assumed humans’ persistence of acting rational is determined by the 

perceived burden of the problem. In this work, the inductive way of arriving at decisions 

plays an important role, and the paper will present a way of describing this process in a 

consistent way. The process will be denoted as the actual level of behavioral change, and 

represent the core property of this paper. Applying the presented theory is most 

appropriate for situations where it could be assumed the burden of a problem, expressed as 

a prevalence rate, will drive the behavioral change. The line of reasoning in this paper will 

therefore be applied to the important arena of fighting the spread of HIV. 
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1. Introduction 

The beauty of theorizing in economics with well-defined problems and in the standpoint of an 

economic man is the well-defined solution it gives back. In situations like these, distinct 

assumptions about the decision maker’s preferences can be structured as axioms, and a 

comparison between the benefits and costs of different courses of actions will determine the 

choice; where the economic man always chooses the action that will maximize the value of an 

outcome (Geoffrey et al., 2001). This man is assumed to have complete information of the 

outcome of each choice and is able to weight every choice against each other, that is, perfect, 

logical, deductive rationality (Etzioni, 2010). By assuming decisions are outcomes of such a 

deductive process, people’s behavior can be anticipated and the outcomes can be predicted. In 

simple well-defined problems, empirical findings of human behavior agree with the conventional 

rational choice theory (Arthur, 1992).  

 

However, it is to demand a lot from humans to behave like this in each decision making process. 

This is supported by the growing amount of empirical evidence that contradicts the assumption 

of humans’ ability to act with perfect deductive rationality in decision-making (McDonald, 2008) 

in all but very trivial cases (Etzioni, 2010). Either due to absence of complete information, which 

causes the ability to weight each choice against each other to become bounded, bounded 

rationality, or because the problem becomes ill-defined. The dilemma is well known by 

economists, and “the question is not whether perfect rationality works, but rather what to put in 

its place” (Arthur, 1994).  

 

The research area of behavioral economics has turned to the psychological field for answers, 

where in fact there is a somewhat agreement. When dealing with problems beyond a certain level 

of complexity or when the problem is ill-defined, the inductive way of reasoning takes over 

(Arthur, 1994). In fact, “pure deductive reasoning either is not possible or is beyond our abilities 

and it is applied to only part of the decision process” (Arthur, 1992). By accepting this statement, 

theorizing about rational decision-making with a closer connection to reality, would have to 

incorporate the inductive way of reasoning. That is, how humans process and adapt to new 

information in order to arrive at decisions (Arthur, 1992). In this line of reasoning, the rationality 

behind a choice made by an economic man will also represent his aim to gather and making use 

of new information; That said, the concept of rational behavior becomes very similar to the 

definition of intelligent behavior (Medical Dictionary, 2007).  
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Since human behavior is still not completely solved by any scientific discipline, any attempt to 

incorporate inductive reasoning into the context of decision-making is rather common in the 

literature to be accused of not being scientific. A common, and reasonable objection is how 

humans’ heterogeneity in personal characteristics will affect the rationality or intelligence behind 

the decision-making. The heterogeneity is then argued for making any attempting theory to be 

further away from realistically being able to describe human decision-making (Discussion Forum 

II, 2009). However, the supporting empirical evidence that humans are not acting in accordance 

with the conventional rational choice theory (McDonald, 2008), and in fact engage in inductive 

thinking, reflects the legitimacy for its inclusion.  

 

My standpoint for any such theory, is that, understanding the inductive way of reasoning is a key 

issue in order to understand why humans act the way they do. Nevertheless as (Levitt and List, 

2008) expresses it “behavioral economists’ stands today at a crossroad. On the modeling side, 

researchers should integrate the existing behavioral models and empirical results into a unified 

theory rather than a collection of interesting insights”. I am not in full agreement with this 

statement. In my opinion there is no unified theory, which can possibly explain the rationality 

behind all decision-making. As the conventional rational choice theory is failing to explain 

complex decision-making such as: why humans engage in unprotected sex with casual sex 

partners or why stock shares are not sold in time (McDonald, 2008), behavioral models should 

not fall in the same trap. I argue, that instead of finding a unified theory about complex decision-

making, a sound approach would be to acknowledge the limitation with this line of reasoning, 

and instead acknowledge the importance of context. Humans are not homogeneous in personal 

characteristics, but if decision-making is studied for isolated populations and type of problems, 

the disadvantage by treating them that way might be less important. The success with this type of 

theorizing should therefore, in my opinion, be judged on the same basis as that of conventional 

economic theories, its “generality, congruence with reality, and tractability” (Stigler, 1965).  

 

The context of interest in this paper will be for situations where the burden of a problem will 

determine humans’ persistence of acting rational. For this type of problems, my argument is that 

the rationality or intelligence behind decision-making in the inductive mode, will be defined by 

agents’ aim to gather and adapt to new information, not their differences in ability of doing so. 

Put another way, agents are assumed to be homogeneous in personal characteristics. The 

assumption of homogeneous agents is a debated question among theories challenging the 

conventional rational choice theory (Gigerenzer and Todd, 1999). I realize that this assumption 
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cannot be applied for any type of theory, as it will damage its descriptive power. What I am 

arguing is that when decision-making is studied for a specific population and for the type of 

problem where the burden will determine humans’ persistence of acting rational, the assumption 

will not be too far from reality. The process will be denoted as the actual level of behavioral 

change, and represent the core property of this paper.  

 

Before this topic is addressed, the paper will provide a discussion of how far the conventional 

rational choice theory is able to accurately picturing decision-making, and where in the decision 

process the inductive way of reasoning takes over. The work of expressing the actual level of 

behavioral change was first done by Kassa and Ouhinou (2010). They argue that it is the burden 

of a problem, which will determine the behavioral change rate (e), 0<e<1, derived by a Hill-type 

function. It is then the rate of information (α), 0<α<1, combined with the behavioral change rate, 

which will determine the actual level of behavioral change, measured as the product of (e*α). In 

other words, without any willingness to change behavior, new information has no impact, and 

vice versa. The theory behind this calls for further support, and it will be done by 

compartmentalized the process into two stages. First, how humans are constructing meaning 

from new information (α) will be explained by help of the personal construct theory. The paper 

will then introduce the Hill-type function, as a tool for describing how new information is 

adapted (e). The aim is to link the personal construct theory to the Hill-type function, and in that 

way be able to describe inductive reasoning in a consistent way. Even more valuable for the line 

of theorizing in this paper is how the product of (e*α) makes it possible to put a value on 

humans’ adaption to new information, and in this context, also to a crude way of humans’ 

rationality.  

 

The purpose of this paper is not to revise the conventional rational choice theory. Rather, my 

intention is to bring together behavioral economics and conventional economics with the attempt 

to give a more realistic picture of rational decision-making, in situations where the burden of a 

problem is assumed to determine agents’ persistence to act rational. The introduction of the 

personal construct theory is most useful for any further interest in realistic theorizing of rational 

decision-making. However, when the theory of the Hill-type function enters the discussion, I 

find the application area of this reasoning most appropriate for situations where it could be 

assumed the burden of a problem, expressed as a prevalence rate, will drive the behavioral 

change rate. The final part of this paper will therefore introduce this line of reasoning into the 

important arena of fighting the spread of HIV.  
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The paper is organized as follows: section 2 will present the conventional rational choice theory 

and in an illustrative example the deductive process at work. Section 3 will discuss where and 

why the deductive mode ceases to apply and give an explanation of the inductive process. 

Section 4 will provide a theoretical background about the psychology of human behavior by help 

of the personal construct theory. The attempt is to clarify its similarities with the inductive way 

of reasoning and therefore its usefulness as a tool for describing the inductive process in a 

consistent way. In section 5, the personal construct theory will be attached to the theory about 

behavioral change rate introduce by Kassa and Ouhinou (2010), the combination which will 

represent the actual level of behavioral change. Before moving on to the empirical part, a short 

overview of the presented theory will be provided. In section 6, the theory will then be applied 

upon a unique data set gathered from the organization Swedish Workplace HIV/AIDS Program, 

SWHAP. I would like to stress the importance of fully understanding the extensive theoretical 

part before the reader is moving on to this section; as it will demonstrate the validity in the 

argument, “it will be the burden of HIV, or the prevalence rate, which will determine the 

employees’ adaptability to information campaigns”. Campaigns that ultimately aiming to result 

in that all employees at these workplaces voluntary test their HIV status. I will use the presented 

theory in order to enhance the calculation of the number of individuals that actually change 

behavior after been enrolled in educational campaigns about HIV. The argument of economic 

agents will rest on the assumption that it would be a rational choice to know one’s own HIV 

status. With the background of this, the research methodology will be to empirically investigate 

what factors, out from this data set, which statistically can explain the amount of individuals that 

conduct voluntary testing of their HIV status. The empirical findings will be presented in section 

7. Section 8 will provide a summary and conclusion of the paper, as well as a discussion of the 

usefulness and potential further research with the applied theory.  
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1.1 Insight SWHAP 

The organization has recognized the advantages of using the workplace as an arena for fighting 

the spread of HIV. Some account for prevailing conditions in each country and at each particular 

workplace is taken, but the perspective of human behavior is not. In their work they support 

Swedish owned manufacturing plants in Sub-Saharan Africa to set up workplace programs, 

including the set of activities (SWHAP.org): 

 
1. Management Sensitization 

2. Creation of HIV and AIDS Committees 

3. Information and Awareness Raising Training Schemes 

4. Assessment of Prevalence Through Voluntary Counseling and Testing (VCT) 

5. Peer Education Training 

6. Employee Assistance Programs 

7. Involvement of Families 

8. Community Outreach Activities 

 

All activities are voluntary, although the goal is to educate each and every employee. The fact 

that the engagement is voluntary is fundamental for the usefulness of applying the theory to this 

data set, as the concept of rationality is defined as agents’ aim to gather and adapt new 

information. In addition, any supported company is required to implement a policy of non-

discrimination of HIV positive employees before receiving support from SWHAP. The involved 

companies are not obligated to provide any medical treatment for HIV positive employees; 

however, they are facilitating the conduct of testing and in case of any employee turn out to be 

HIV positive, they provide the infected with various supporting interventions as well as with 

guidance to governmental clinics in respective country. The non-discriminating obligation is a 

key factor for the empirical investigation, as the argument of economic agents will rest on the 

assumption that it would be a rational choice to know one’s own HIV status. Any other way, the 

risk of discrimination would have created a disincentive (possibly among others) for the 

employees to conduct a voluntary testing of their HIV status. The companies studied are in the 

same type of industry, and the most common demographic conditions among the employees are 

approximately the same (Viner, 2003). On this basis, the employees at these workplaces will 

therefore be treated as homogeneous in personal characteristic. 
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2. Conventional rational choice theory  

2.1 The deductive process  

Agents are facing a set of choices. When a choice has been taken, it will represent an action. The 

set of choices (X) faces certain minimal requirements in order to be mathematically proven, 

which I will exclude here. The framework of rational choice theory then builds on the possibility 

to make distinct assumptions about the agent’s preferences of different courses of actions, 

formed as axioms: 

 

Completeness For any two choices x1 and x2 out from the set of choices (X), an 

agent has the necessary knowledge to decide the preferred option, 

either x1≥x2 or x1≤x2. Indifference between x1 and x2 is also possible.     

Transitivity   The agent is assumed to be capable to compare a set of choices at the 

same time, and that comparison has to be consistent. For any three 

choices x1, x2, and x3 in X. If x1≥x2 and x2≥x3, then x1≥x3. 

Continuity   Introducing a new choice to a set of choices will not alter the former 

ordering. However if x1≥x2≥x3, then there should exist a combination 

of x1 and x3 in which the agent is indifferent between this mix and the 

choice of x2. Formally, there exists a probability p such that x2 is 

equally preferred to the mix [px1+(1-p)x3]. 

 

Given these are fulfilled, and the agent has complete information about the outcome of each 

choice, a certain utility can be placed upon each possible action, u(x1), u(x2), and u(x3). The 

agent’s choice of action can be logically deduced in a consistent way and the problem is, per se, 

a well-defined one. Since the agent is assumed to be an economic man, he or she is also assumed 

to choose that action that will maximize the surplus between the benefits (B) and costs (C) 

associated with each action. The rationality behind such a choice is then explained by the agent’s 

ability to weight every choice against each other and make that choice, which will result in the 

largest difference between its benefits and costs. Such as, if x1≥x2≥x3, then u(x1)≥u(x2)≥u(x3), 

and (B1-C1)≥(B2-C2)≥(B3-C3). 

 

With uncertainty, the utility would be an expected utility, E[u(x1)], E[u(x2)], and E[u(x3)]. The 

decision procedure will be the same, although an uncertainty of the outcome of each choice will 

exists (Geoffrey et al, 2001). However, “if the conventional theory still would apply, it must at 

least be possible to attach definite probabilities to outcomes” (Simon, 1955). 



 11 

Arrive at a decision by this type of process will have the pleasing properties of being a well-

informed, rational and logical deduced one from a set of choices (Arthur, 1992), and an 

economic agent could sit back and enjoy a perfectly made choice. In simple economic problems, 

evidence support that humans are able to arrive at decisions by a deductive process, but “there 

are two reasons for deductive rationality to break down under complication” (Arthur, 1994). 

First, beyond a certain level of complexity, humans’ ability to act perfectly rational becomes 

bounded. The second is in interactive situations of complication when the rationality of other 

agents could be questioned. That will force one agent to guess the behavior of another. In turn, 

relying that the other agent’s behavior is following the logical steps, structured as axioms above, 

will not be possible, and it will cause the problem to become ill-defined (Arthur, 1992). 

 

2.1.1 Illustration of the deductive process 

Picturing a college student who applies for two vacancies at two different McDonalds, x1 and x2. 

The job description is exactly the same and the student does not have to worry about any 

potential opportunity for advancement since working there would only be temporary. Shortly 

after being interviewed at both McDonalds restaurants, the student receives a letter from both 

with a job offer. The working tasks will be the same, same payment as well as the working 

hours. It would also be a reasonable assumption that the student got complete information about 

what a work at McDonalds would imply. The student can therefore structure the choices 

according to the axioms described above, and the problem turns out to be a well-defined one. 

Hence, the rationality behind the choice between x1 and x2 will be determined by an evaluation 

of the benefits and costs associated with the two choices. After a short review, the student 

concludes that the benefits of each choice are the same, but working at restaurant x2 would imply 

to take the bus, and that will mean an additional cost to the currently pressed budget. To 

restaurant x1 it would be walking distance, and the student is pleased to come to a rational 

deductive solution to take up the offer from restaurant x1. Arriving at the decision by a deductive 

process (Boumans and Davis, 2010), in line with conventional rational choice theory, and in the 

standpoint of an economic man would more formally look like: 

 

Law: given the problem is well-defined the course of action with highest utility is the best 

True statement: accepting the job offer from restaurant x1 will maximize the utility 

Explanandum: therefore the student chooses to accept the offer from x1 
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Examples about how humans act in simple economic problems often support the behavior 

assumed by conventional rational choice theory (Arthur, 1992). Interesting, and what actually 

drives the field of behavioral economics, is what happens to humans’ way of arriving at 

decisions when the problem increases in complexity (McDonald, 2008). I will let my student 

example illustrate this.  

 

After been working at restaurant x1 for three years the student graduates from college with 

excellent grades. The student has all along wanted to become a management consultant, and has 

during the time in college been attending several mingles at the top two consultancy firms in the 

city, y1 and y2. The student applies to both of them, and again facing the luxury of being offered 

two jobs at the same time. For simplicity, both firms are assumed to be equally preferred by the 

student, and offering the same starting salary. Thinking back at how the decision was made about 

the offers from McDonalds, the student realizes that the problem to choose between y1 and y2 is 

somewhat more complex, even though it is at a first glance well-defined. Again, the student is 

left to do an evaluation of the benefits and costs associated with the two choices. However, in 

this case, the assumption of perfect knowledge of the outcome of each choice could be 

questioned. Which firm will assign the most interesting projects? Will deserved promotion 

actually lead to a promotion? Etc. All factors, which will affect the outcome of a choice that 

cannot be known for certain, will bind the student’s ability to compare the benefits and costs of 

each choice. Hence the rationality becomes bounded, and that violates the true statement.  

 

For the case of argument, assume the student has attained the preferred knowledge, according to 

own preferences, except about the future advancement possibilities. The father of the student had 

always said –“Working hard and serve as a real team player, will promise you a promotion”. But 

since the student knows this is not always applied, the employer’s rationality cannot be left out 

of the equation. Since it cannot be known for certain the employer will act rational, the student is 

forced to guess how the employer will behave. The student can no longer order the choices in a 

well-defined manner (as a certain utility cannot be placed upon each choice), and the problem 

becomes ill-defined which violates the law. Arrive at a decision “by perfect logical processes 

from well-defined premises cannot be applied” (Arthur, 1994), and the deductive process of 

arriving at a decision breaks down.    
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What from the beginning seemed to be a well-defined pleasing problem is for the student in fact 

an ill-defined complex one. This example only serves as an illustration, but it shows rather clear 

where and why in the decision process the deductive way of reasoning ceases to apply. 

Obviously the possibility to arrive at decisions deductively is not fully explained by this 

illustration. However, it illustrates that when the student’s (humans) ability to weight two or 

more choices against each other becomes bounded or when the employer’s (other agents in 

interactive situations) rationality could be questioned, the problem becomes ill-defined, and the 

deductive process of arriving at a decision breaks down.  

 

Yet humans do make decisions despite they cannot be perfectly deduced out of a well-defined 

problem. In fact, humans are most likely struggling with problems that do not meet the 

qualifications of being solved by a deductive process on a daily basis, yet decisions upon them 

are made “quite comfortably…” and “carry consequences of greater or less effect” (Arthur, 

1992). What humans do is in fact to “operate heavily in the inductive mode. In any particularly 

problem…we combine the deduction we can carry out with a considerable amount of induction” 

(Arthur, 1992). 

 

3. Introducing inductive thinking  

3.1 The inductive process 

Incorporate the inductive process to the theory of decision-making does make it more 

complicated, but in turn more consistent with how humans are reasoning in complicated 

situations. Deduction is a static process by which a decision is arrived at in a logical way out of a 

law. In contrast, the inductive way of reasoning is a dynamic process by which a decision is 

arrived at out of previous observations (Arthur, 1992). The difference can be more clearly seen 

when deduction and induction is put in a formal context (Boumans and Davis, 2010):  

 

Deduction:   Induction: 

Law   Empirics (real world observations, hypothesis) 

True statement  Fact (feedback from the environment) 

Explanandum  Explanandum 

 

The agent’s choice of action in the inductive process is based on the agent’s current hypothesis, 

which is generalized out of real world observations. When the agent receives feedback from the 

environment, that fact either strengthens or weakens the current hypothesis. By holding on to the 
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assumption that the agent is acting accordingly to the economic man, he or she will make the 

choice of action that for the moment seems to be the most credible and/or profitable (Arthur, 

1994).  

 

Since an agent form hypothesis out of what for the moment is known, the assumption of 

complete information of the outcome of each choice cannot be applied in the inductive way of 

reasoning. As new observations are made it might possibly weaken previous beliefs, and 

therefore alter future hypothesis and in turn choices of actions; more formally named the 

problem of induction1.  

 

If the rationality behind a choice in the deductive process is explained by the ability to weight 

each choice against each other, the rationality behind a choice arrived at by using inductive 

thinking is in addition explained by humans’ aim to gather and making use of new information. 

That information is in turn making a problem more defined, which makes is possible for an agent 

to carry out localized deduction based on a currently held hypothesis (Arthur, 1992).   

 

The ability to set up hypothesis and evaluate these does differ between humans. Personal 

characteristics such as prior experience, knowledge, and interest (Kuhlthau, 1990) are making 

humans heterogeneous and that will impact the rationality, or the intelligence, behind a decision. 

In this paper it is assumed that agents are homogeneous in personal characteristics, an 

assumption that will be further discussed in section 4. 

 

3.1.1 Illustration of the inductive process 

Few things in the real world are for certain, making problems ill-defined and limiting humans’ 

rationality. Purely being able to deduce choices of action out from a law is therefore seldom 

possible. As stated earlier, the deductive and inductive way of reasoning is therefore both used in 

decision-making. Referring back to the student example, the choice between the consultancy 

firm y1 and y2, illustrates this.  

 

                                                
1 A classic example is the case of the black swans introduced by David Hume: It was once believed that all swans 

were white, because all swans ever observed had been white. Thus, Empirics (the hypothesis) said, “all swans are 

white”, when a black swan was discovered as fact in the 17th century that weaken the hypothesis and it had to be 

changed (Boumans and Davis, 2010).    
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As of a coincidence, the student equally prefers the two firms and they are both offering the 

same starting salary. The complication in the decision process does instead arise out from the 

missing of complete information of the outcome of each choice. In turn, that is making the 

problem ill-defined and will bind the student’s rationality. If the student wishes to slavishly 

follow the deductive way of arriving at a decision, both the offers could of course be turned 

down. However, the massive student loan hinders the economic man within the student to make 

that choice. 

 

What is left, assuming the student act in accordance with the economic man, is to gather 

sufficient information in order to make a choice of action that for the moment seems to be the 

most credible and/or profitable. Information need is defined by “the gap between the user’s 

knowledge about the problem or topic and what the user needs to know to solve the problem” 

(Kuhlthau, 1990). So, when the amount of information is insufficient in order to arrive at a 

decision, a rational response to that would be to acquire sufficient information before making a 

decision. Such behavior is both intelligent (Medical Dictionary, 2007), and it represents 

inductive reasoning (Arthur, 1992).  

 

What amount of information the student will suffice with will be a matter of personal 

characteristics and the context. As previously stated, the paper will not deal with heterogeneous 

agents, and instead put focus on the context. Incorporate the inductive way of reasoning into the 

concept of decision-making for a particular problem will mean there will be a context. In the 

student example, the context would be the choice of accepting one of two job offers, y1 or y2. 

Since decisions are affected by context (McDonald, 2008), some generating beliefs must be 

adopted (Arthur, 1994). For this paper that belief is represented by the argument that it will be 

the burden of a problem that will determine the extent of humans’ persistence of acting rational. 

The rationality will then be defined by the agent’s aim to gather and adapt to new information.    

 

Hence, in this line of reasoning, the burden or the severity of a wrongful choice will not be a 

matter of life and death for the student. The choice will in some sense determine the nearest 

future career, but the student could quit one of the firms if it not meets the expectations, and 

apply for a new job. However, the student is assumed to act in accordance with the economic 

man, and quit one job and start all over on a new one would not be a preferred option. Even with 

the assumption of homogeneous agents, the way the student in fact will proceed in the 

information gathering process will be a matter of the perceived burden a bad decision would 
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imply. Safe to assume will be that the driving factor for the extent of information the student is 

prepared to gather will be the willingness to make an rational/intelligent decision. The 

information is then used in the evaluation of the choices, making the problem more defined. That 

will in turn make it possible to carry out localized deduction based on the student’s current 

hypothesis. 

 

I have now given a lengthy answer to the difference between the deductive-and inductive 

processes at work. The student example has served as an illustration of how humans are using 

deductive reasoning with a considerable amount of induction. With the background of this, I 

argue that the boundary between where the deductive reasoning ceases to apply and where the 

inductive mode takes up is where humans acknowledge there is insufficient information in order 

to carry out rational decision-making. I will now move the discussion towards to the 

psychological field in order to understand how humans process and adapt to new information.  

 

4. Approaching the psychological field 

The process of how humans are constructing meaning from new information is widely believed 

to involve both affective (e.g. attitude, motivation) and cognitive (e.g. personal knowledge, 

information content) aspects (Kuhlthau, 1990). Since this paper assumes agents to be 

homogeneous in personal characteristics, the cognitive aspects are of less interest although a 

debated and an important factor to recognize. A complete evaluation of the different views 

among cognitive scientists is a too extensive question to deal with in this paper. Instead, the 

discussion will be concentrated on the general framework of how humans process new 

information, the personal construct theory. The theory describes the affective experience 

involved in the process, and I will use it as a touchstone when discussing the implication the 

cognitive aspects could have. 

 

4.1 Personal construct theory 

The personal construct theory describes the process of how humans construct meaning from the 

information they receive. The theory is therefore a useful tool in the work of describing inductive 

thinking, as induction is the method of describing how humans are processing and adapting new 

information in order to arrive at decisions. In a series of six phases, the personal construct theory 

explains how humans are finding meaning from new information in order to reject or update 

prior knowledge (Kuhlthau, 1990), an act, which is argued in this paper to determine the 

rationality, or intelligence behind a decision in the inductive process.  
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The phases are explained by: 

 

Confusion.   Acquiring new information causes confusion, which increases if there 

is inconsistency between the new information and the one presently 

held. 

Doubt.   Confusion is frequently causing doubts about the validity of the new 

information. 

Threat.  At this point, there is a chance the new information could be 

neglected as it becomes too threatening or causes too much doubts. 

Hypothesis testing. If not neglected, a hypothesis of the new information is created.  

Assessing.  The hypothesis is tested and assessed. 

Reconstructing. The new information is adapted or rejected. 
                  Table 4.1, created from Kuhlthau (1990) 

 

The phases can, according to the theory, be compartmentalized into what is called an 

invitational-and indicative mood, which in a crude way are represented by the three phases above 

respective beneath the line in Table 4.1. In the invitational mood, humans are open to new ideas 

and receptive to information. During this mood it is most likely that the need of information 

could be expressed in the form of questions. If the answers are not neglected, an agent has been 

able to fill specific gaps in knowledge, and is proceeding by generating a new hypothesis out of 

the new information / observations that is made. As an agent is proceeding through the phases, it 

could according to the theory be assumed the request for more specific information increases. 

The new hypothesis is then tested and given it will weaken or strengthen a previously hold one, 

the new information will be rejected or adapted (Kuhlthau, 1990).   

 

Given that an agent proceeds through the first three phases, new information is used to update 

prior knowledge. It could turn out to weaken previously hold one or not, but the process 

corresponds with what is previously argued to be inductive and intelligent behavior; in the way 

that sufficient information is gathered in order to make any problem more defined. In turn, with a 

more defined problem, it would be possible to carry out localized deduction. The theory would 

therefore be in congruence with how Arthur (1992) found that humans in fact are reasoning in 

real world problems. 

The most interesting phase for this paper is the third, named threat in Table 4.1. At this point, 

new information is either neglected or processed. As stated earlier, rationality in inductive 
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reasoning, is defined as the agent’s persistence to gather and make use of new information. From 

this stage of the personal construct theory, more detailed cognitive theories have resulted. Such 

theories address the matters about heterogeneity of prior experience, knowledge, interest, 

information available etc (Kuhlthau, 1990) and among others, the choices that are 

subconsciously taken (Arthur, 1994). These factors are argued to affect an agent’s ability to test a 

hypothesis, and therefore will have an impact on the extent of an agent’s rationality. As the 

theorizing is restricted to homogeneous agents, and argued to have a minor impact in the type of 

problem this paper is discussing, its occurrence is important to mention, but does not have to be 

taken into consideration. When the perceived burden of a problem is assumed to determine 

agents’ persistence of acting rational, my argument is that their ability of doing so could be 

assumed to be approximate the same.  

 

In the way the deductive process breaks down when the problem becomes too complicated or ill-

defined, the occurrence of bounded rationality when this theory is used for explaining the 

inductive process, is clearly an effect of neglecting new information. The neglectance will not be 

driven by personal characteristics rather by the perceived burden of a problem. 

 

5. Modeling behavioral change 

5.1 The Hill-type function 

Its original application area was in biochemistry, where it successfully described the binding 

curve of hemoglobin (further clarification see A.V. Hill, 1910). It has later been found that by 

plotting the Hill-type function on a logarithmic scale, it is possible to model an “S-shaped” 

behavior. It was that pattern Kassa and Ouhinou (2010), found suitable to express humans’ 

behavioral change rate as a function of the burden of the problem. In their work, they studied the 

function’s accuracy of describing humans’ actual change in behavior to get involved in self-

protective actions when the HIV prevalence increases in a population. The actual change in 

behavior is measured by the behavioral change rate (e) multiplied by acquired information (α). 

By attaching the personal construct theory to the Hill-type function, the aim is to provide a 

consistent way of investigate inductive thinking in a population. The application area is however 

limited to problems where the burden, expressed as a prevalence rate, could be assumed to be the 

driving factor of humans’ persistence to adapt new information.  
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The behavioral change rate (e) is expressed as a function of any prevalence rate (P) in some 

population. The maximum value of P=100%, and the limit value 

€ 

limt→∞ e(P) =1. The saturation 

level (a) is the approximate value of the behavioral change rate when the prevalence rate reaches 

its maximum, and therefore in this context will be equal to one (a=1). P* is the prevalence rate 

where half of the maximum behavioral change rate is reached. The coefficient (n) is the Hill 

coefficient that portrays the rate of reaction by the population.   

 

                   

 

 

   

 

                    

                   
                                        Fig. 5.1, (Kassa and Ouhinou, 2010) 

 

By plotting e(P) for various prevalence rates and Hill coefficients, one can find a curve that 

exhibits an S-shaped pattern of the  behavioral change rate (Fig. 5.1). For such curve, P* will 

represent the point in time at which the slope of the curve will begin to increase with a 

diminishing rate. That point generates a behavioral change rate value of 0.5, which 

mathematically is a question of the sum in the denominator being twice as big as the sum in the 

nominator.  

 

The burden of the problem, expressed as the prevalence rate, determines how fast half of the 

saturation level is reached, whereas the sharpness of the curve is determined by the Hill 

coefficient. A Hill coefficient equal to two (n=2) generates an S-shaped curve, which is in 

accordance to how Kassa and Ouhinou (2010) found to be the pattern of humans’ reaction to 

problems where the burden is assumed to be the driving factor of the behavioral change rate. The 

value of P* in Fig. 5.1 is arbitrarily set to 4%. In order to find the true value of P* one has to 

study a graph with the actual data for the prevalence in a population. For such a graph, P* will 

represent the point in time at which the slope of the prevalence curve will begin to increase with 

! 

e(P) =
a " P

n

P
*

n
+ P

n
,0 # e #1, P

*
$ 0

a :maximum value of e

n : a hill coefficient

P
*
: threshold prevalence in the population

where N(t) = S(t) + E(t) + I(t) and

N0 ! p" lN " dI:

Following the previous discussion we set the value of the parameter
e(t) to take the form:

e#t$ ! Pn

Pn
% & Pn or equivalently e#t$ ! kn

kno & kn
;

where P* is a given threshold value of the prevalence in which the
population starts reacting swiftly; k = cbP represents the force of
infection; and ko is the value of the force of infection corresponding
to the threshold prevalence P*.

3. Well posedness and positivity of solutions

Model system (2.1) monitors human population, thus it is as-
sumed that all state variables (Susceptible, Educated and Infected)
are non-negative. By integrating system (2.1), we get that the sys-
tem (2.1) preserves positivity. Moreover, by summing the equa-
tions in system (2.1), we have that the rate at which total
population changes is given by

d
dt

N ! p" lN " dI for t P 0: #3:1$

Thus,

d
dt

N 6 p" Nl for t P 0;

by comparison theorem we get that

N#t$ 6 p
l& e"lt N#0$ " p

l

! "
for t P 0: #3:2$

Then the biologically feasible region

U ! #x; y; z$ 2 R3
&; x& y& z <

p
l

# $
;

is positively invariant (i.e., the solutions with initial conditions inU
remain inU). Furthermore, from (3.2), one can see that the regionU
attracts all solutions with initial conditions in R3

&. It is sufficient to
consider the flow generated by the system (2.1) in U. Hence, the
model (2.1) is considered to be epidemiologically and mathemati-
cally well posed in U. Moreover the following result holds.

Theorem 3.1. Every solution of the dynamical system (2.1) starting
in the feasible region U stays in U. Furthermore, every solution in R3

&,
either enters into the region U, or the disease will die out.

Proof. The proof is given in Appendix A. h

4. Steady states and their stability

The stability of the equilibrium points of system (2.1) is gov-
erned by the basic reproduction number Ro, the expected number
of secondary cases produced by a single infected individual in a
wholly susceptible population. Note that at the disease free equi-
librium, since I = 0, the value of e(t) = 0, which in turn implies that
E = 0. Ro can be determined by using the decomposition technique
presented in [15]. Adopting the matrix definitions, we consider
matrices

F ! cbSo
No

& #1" c$cbEo

No

! "
and V ! #l& d$; #4:1$

where (So,Eo, Io) represents the disease-free state of the system, such
that Eo = Io = 0, and No = So + Eo + Io.

The reproduction numberRo for the system (2.1) is given by the
spectral radius of FV"1 (see [15]). Thus we find it to be

Ro !
cb

l& d
: #4:2$

To calculate the steady state solutions of the system, let the size of
the population in each compartment at the steady state be given by
the vector (S*,E*, I*). The steady states are obtained by equating
each of the time derivatives in (2.1) to zero. By doing so, after some
calculation, we come up with the following equilibrium points de-
scribed in terms of k:

S% !
p'kno & #k%$n(

a#k%$n & 'k% & l('kno & #k%$n(
;

E% ! ap#k%$n

fa#k%$n & 'l& k%('kno & #k%$n(g'l& #1" c$k%(
;

I% !
pk%

dk% & cbl !
p" l#S% & E%$

d& l ;

N% ! cblp
l'dk% & cbl( ;

and k* is a non-negative real root of the polynomial:

Fig. 2.1. The graph of behaviour change with respect to prevalence.

Table 2.1
Symbols and description of parameters.

Symbol Description

p The inflow rate of susceptible individuals
b Transmission rate (or rate of infection)
c Average number of contacts per person per unit time
l Per-capita natural mortality rate
d Per-capita excess death rate due to the disease
a Rate of dissemination of information about the disease in the

population
c The average effectiveness of existing self-preventive measures
ko Threshold value of the force of infection for a population to start

reacting swiftly

Fig. 2.2. Schematic diagram of SI model with Educated compartment incorporated.

S.M. Kassa, A. Ouhinou /Mathematical Biosciences 229 (2011) 41–49 43
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a diminishing rate. That would represent the point in time when the population has adapted to 

new information and actually started to change behavior (Kassa and Ouhinou, 2010).  

 

5.2 Linking the personal construct theory to the Hill-type function  

In the initial stage of an information gathering process or when the inductive way of reasoning 

takes over, new information could be confusing; especially if that information is inconsistent 

with the one presently held. In the perspective of the personal construct theory, the agent’s 

confusion could give rise to doubts about the validity of the new information, and in turn result 

in that the information is neglected as it has become too threatening (Kuhlthau, 1990), see table 

4.1. If the burden of the problem is low e(P=0%)=0 , the argument in this paper is that the 

agent’s persistence of change behavior is low. As a result, new information (α) will therefore not 

be adapted, as the actual level of behavioral change is determined by (e*α). The line of 

reasoning in this paper interpreting such behavior when translated into inductive decision-

making, as a low willingness to reevaluate a currently held hypothesis, and argued to be less 

intelligent or rational behavior. The definition of rationality in the inductive process is in some 

sense attained, as new information is gathered, but as long as the perceived burden of the 

problem is sufficiently small, the information will not be adapted. 

 

It is important to understand that the inductive way of reasoning is a dynamical process. If one 

assumes the population of interest is sufficiently large, then mathematically, the process of 

humans’ adaption to new information, argued to be determined by the behavioral change rate, 

could be expressed by a continuous variable, and the process be expressed in terms of a 

differential equation (Kermack and McKendrick, 1927). I have no intention of doing so, but 

thinking of human’s behavioral change in this way helps to grasp the fact that the behavioral 

change rate lies between zero and one. So when the burden of the problem increases that will 

represent an upward movement on the Hill-type function. According to the personal construct 

theory that would imply an agent has operated in the reconstructing phase, implying that the 

perceived burden is sufficiently high in order for new information not to be neglected, and 

instead used in order to update prior knowledge. At this stage, the actual level of behavioral 

change (e*α)>0, meaning that new information is both gathered as well as adapted.  

 

As the burden of the problem increases, the Hill-type function shows a diminishing increase of 

the behavioral change rate. Out from the personal construct theory, it will be the proceeding to 

the indicative mood, where the request for more specific information occurs. The pattern would 
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also be an explanation to how humans’ rationality becomes bounded as the problem’s 

complexity increases, in this context, as the burden of the problem grows. The process of making 

use from new information is in progress, but since it will be harder to create new hypothesis it 

will also be harder to test and asses them, making the behavioral change rate increasing with a 

diminishing rate.  

 

5.3 Overview of the presented theory 

Arriving at decisions by pure deduction is seldom possible, either due to bounded rationality or 

the problem is ill-defined. The paper has defined the boundary between the deductive-and 

inductive way to arrive at a decision as the definition of information need. The transition to the 

inductive mode does imply an extension to the concept of rationality. The reaction by an 

economic agent has been argued to imply a process including the gathering and adaption of new 

information, in order to carry out rational or intelligent decision-making. The idea behind this 

has been to support my standpoint that, understanding what drives agents’ persistence to gather 

and adapt information is a key issue in order to understand decision-making of any complication. 

Instead of finding a unified theory about complex decision-making, I have argued that theorizing 

about decision-making with a closer connection to reality should acknowledge the importance of 

context. The aim has been to give a more realistic picture of inductive decision-making in a 

context where the burden of a problem will determine agents’ persistence to act rational. The line 

of attack has been to link together the personal construct theory with a Hill-type function in order 

to describe the inductive process in a consistent way. By succeeding with this, I have been able 

to find a way of getting a numerical value on how information is adapted when it could be 

assumed agents’ persistence of doing so is driven by the burden of the problem, and that process 

is denoted as the actual level of behavioral change. Put another way, as long as the burden of a 

problem is low, agents will be less prone to adapt new information i.e. to reevaluate and possibly 

change a currently held hypothesis.  

 

6. Research methodology  

6.1 Data 

The empirical investigation in this paper will be conducted on a panel data set acquired from 

SWHAP. The data set covers 58 companies in 8 Sub-Sahara African countries over the time 

period 2007-2012. The companies represent Swedish owned manufacturing plants in Africa, and 

are by no means inclined to stay a secret. However, for sensitiveness the two companies that will 
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be used as examples will not be mentioned by names. Any further interest in the data set is 

requested by SWHAP to proceed through them.  

 

The organization’s coordinators conduct the process of gathering data from the workplaces, but 

in certain cases they have to rely on data given to them by companies themselves. For some 

years and companies, the data is missing or have been questionable, and therefore been excluded 

from the empirical analysis, which is the reason to the unbalance in the data set. The lack of 

sufficient data and observations has led to the HIV prevalence for the whole population 15-49 

years in respective country will serve as the representative HIV prevalence. However, the 

prevalence rates in each country are for now only reported until 2011. The total prevalence rate 

is a common measurement to use in empirical work about HIV. It will be that prevalence rate the 

employees are assumed to know, and in turn argued to benchmark their persistence to gather and 

adapt new information against. The HIV prevalence in the country where respective workplace is 

situated will therefore play an important role in the estimation of number of employees that 

actually have adapted the information given to them through educational campaigns. 

 

6.2 The method applied 

Knowing one’s own HIV status is not only one of the most effective weapon for fighting the 

spread of HIV (UNAIDS), it will also be an essential knowledge to have in order to act in a way 

that is currently most profitable. Economical concept can therefore be used as a tool for 

increasing our understanding and a way of explaining why humans avoid the unpleasing act of 

testing their HIV status. Many papers before this have studied the usefulness of different policy 

interventions and preventive actions about HIV. What this paper hopes to mediate is how human 

behavior should be incorporated into the equation.  

 

The first step is to use the presented theory about the actual level of behavioral change in order 

to enhance the calculation of the number of employees that actually has adapted the information 

given to them through educational campaigns at their respective workplace. My argument is that 

it will be the burden of HIV, or the prevalence rate, which will determine the employees’ 

adaptability to the information given to them.  

 

The argument of economic agents will rest on the assumption that it would be a rational choice 

to know one’s own HIV status. The second step will therefore be to empirically investigate what 

factors, out from this data set, which statistically can explain why employees at these workplaces 
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conduct voluntary testing of their HIV status. Two separate regressions will be made, where the 

only difference will be how the number of individuals that has engaged in educational campaigns 

is calculated. The aim with this step is to investigate the quantitative significance with the 

applied theory.  

 

In this work, a fixed effect model (FE-model) will be used. Such model explores the linear 

relationship between dependent and independent variables within an entity (here company and 

country). Each entity could have its own individual characteristics that could influence the 

dependent variable (s.a personal characteristics among the employees). The FE-model removes 

the effect of those time-invariant characteristics from the dependent variable, and the possibility 

of autocorrelation in the error terms, which will underestimate the standard errors and 

overestimate the t-scores. By using the FE-model, such drawbacks do not trouble the analysis. A 

Hausman test is conducted in order to secure that the FE-model is appropriate to use for this data 

set (in contrast to a random effect model, RE-model). In order to proceed with the FE-model, the 

occurrence of heteroskedasticity does also have to be investigated. Its presence will violate the 

assumption of constant variance among the error terms. It will not have any impact on the 

estimates, but it will bias the standard errors (Studenmund, 2011). The problem of this kind often 

occurs when there are large differences among the size of the observations (as in this data set), 

and its occurrence was observed by computing a Modified Wald statistic for groupwise 

heteroskedasticity. To avoid the negative impact of its occurrence, the regression of the FE-

model is conducted with heteroskedasticity-robust standard errors.  

 

The decision to treat the relationship as linear rests on a study of the dependent variable. An 

acceptable value of the variable’s skewness lies between +/- 1, and for its kurtosis between 2.5–

3.5. The value of skewness and kurtosis falls within the acceptable limits and the relationship 

could therefore be treated as linear (values presented in appendix). 

 

6.3 Applying the presented theory to the data set 

The behavioral change rate e(P) is country specific, and is determined by the threshold 

prevalence in respective country (P*), the HIV prevalence in the country each year (P), and the 

Hill coefficient (n). In accordance with how Kassa and Ouhinou (2010) found the value in their 

paper, the Hill coefficient is set to two (n=2), and P* has been set to the prevalence rate at which 

the total HIV prevalence rate in each country started to increase at a diminishing rate. The 

earliest possible year for generating the same curve for all countries is 1990 (UNAIDS.org). To 
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clarify how the value of P*, in accordance to Kassa and Ouhinou (2010) is found, the prevalence 

curve for South Africa and Zimbabwe over the time period 1990-2011 can be seen below. 

  

In 1992 the HIV prevalence in South Africa started to increase at a diminishing rate. The 

threshold prevalence in the population (P*) is therefore represented by the prevalence rate that 

year, which was 2.2%. For Zimbabwe P* was reached in 1991 with a considerable higher value 

of 15.9%. The behavioral change rate for each country (2007-2012), is then calculated by using 

the total HIV prevalence rate current year, a Hill coefficient (n) equal to 2 and a saturation level 

(a) equal to 1 (derived in section 5.1).    
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To clarify, the calculations for company X and Y in South Africa respective Zimbabwe can be 

seen below. 

 
Year Company Est.Prevalence   

15-49 tot. 
Population 
UNAIDS, P 

                    P*                       n              e(P) 

2007 X, (SA) 17,2 2,1 2 0,985 
2008 X, (SA) 17,2 2,1 2 0,985 
2009 X, (SA) 17,2 2,1 2 0,985 
2010 X, (SA) 17,3 2,1 2 0,986 
2011 X, (SA) 17,3 2,1 2 0,986 
2012 X, (SA)  2,1 2 0,9862 

2007 Y, (Zim) 17,1 15,9 2 0,536 
2008 Y, (Zim) 16,3 15,9 2 0,512 
2009 Y, (Zim) 15,7 15,9 2 0,494 
2010 Y, (Zim) 15,2 15,9 2 0,478 
2011 Y, (Zim) 14,9 15,9 2 0,468 
2012 Y, (Zim)  15,9 2 0,4513 
 

Since the data set covers companies in eight different countries over the period 2007-2012, the 

work of calculating the actual level of behavioral change (e*α) includes both the behavioral 

change rate each year in each country as well as the yearly level of alpha at each company. The 

value of alpha (0<α<1) is calculated as the number of employees that has been enrolled each 

year in the company’s education program divided by the total number of employees that year. 

The measurement’s coherence with what is argued to be inductive reasoning is supported by the 

fact it is voluntary to participate in the information meetings. In this way, the value of alpha 

indicates the level at each company and year that has gathered information. By multiply this 

number with the behavioral change rate, a value is found on the number of individuals that also 

has adapted the information they have been given. The product should in turn be multiplied with 

the current number of employees each year (N), in order to find the number of employees that 

actually has changed behavior, named the educated class. To clarify the calculations, the actual 

number of employees that changed behavior 2007-2012 is derived for company X in South 

Africa and company Y in Zimbabwe, and can be seen on the next page. The column furthest to 

the right indicates how many, according to the theory of actual level of behavioral change, which 

has adapted to the information each year. 

 

 

                                                
2 The prevalence rate 2012 has not yet been presented by UNAIDS, the value of e for 2012 has therefore been 
calculated by using an average of the yearly increase in the value for the period 2007-2011. 
3 The prevalence rate 2012 has not yet been presented by UNAIDS, the value of e for 2012 has therefore been 
calculated by using an average of the yearly increase in the value for the period 2007-2011. 
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Year Company          Current   
number 
of 
employee 
employed
, N 

Current number 
of employees: 
Trained that year 

e(P) α=Trained/employ
ees 

Actual    
level of 
behavioral 
change= 
α*e(P) 

Educated 
class= 
α*e(P)*N 

2007 X, (SA) 1037 653 0,985 0,629701061 0,62.. 643 
2008 X, (SA) 1172 1053 0,985 0,898464416 0,88.. 1037 
2009 X, (SA) 966 803 0,985 0,83126294 0,82.. 791 
2010 X, (SA) 1041 860 0,986 0,826128722 0,81.. 848 
2011 X, (SA) 1146 550 0,986 0,479930192 0,74.. 542 
2012 X, (SA) 1138 837 0,986 0,735500879 0,74.. 825 
2007 Y, (Zim) 62 62 0,536 1 0,536 33 
2008 Y, (Zim) 62 62 0,512 1 0,512 32 
2009 Y, (Zim) 34 34 0,494 1 0,494 17 
2010 Y, (Zim) 49 40 0,478 0,816326531 0,39.. 19 
2011 Y, (Zim) 65 65 0,468 1 0,468 30 
2012 Y, (Zim) 59 59 0,451 1 0,451 27 
 

6.4 The models 

I) ln(testedit) = αi + β1trainedit + β2P + β3peerper_empit + β4familydummyit + eit 

II) ln(testedit) = αi + β1educatedclass + β2P + β3peerper_empit + β4familydummyit + eit 

Where i=1:58, t=2007-2012 

 

The dependent variable (lntestedit) enters the model in a logarithmic form in order to facilitate 

the interpretation of the β-values (the estimation of the independent variables); in the way that a 

one-unit change in the independent variable leads to a 100*β-values % change in the dependent 

variable. A one-unit change is in the analysis measured individually for each independent 

variable.   

 

 

lntestedit The logarithm of the absolute number of individuals that has 

conducted voluntary testing of their HIV status at company i,  

year t. 

 

trainedit The absolute number of individuals that engaged in educational 

campaigns at company i, year t. One-unit = 100 

 

educatedclassit The absolute number of individuals that actually changed behavior 

after engaged in educational campaigns at company i, year t, 

calculated by the applied theory. One-unit = 100 
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P  The HIV prevalence in the whole population 15-49 years in the 

country where company i is situated in year t. One-unit = 1%   

peerper_empit Peer educators per employee at company i year t. One-unit = 1/100 

 

familydummyit Equal to one if company i had any family activities in year t, zero 

otherwise. One-unit = e ^ β4 

 

eit Statistical error 

 

7. Empirical results 

The difference between each model’s descriptive powers is for this data set too small for making 

a definite inference of the usefulness of the recalculated value of number of individuals that 

actually have adapted the information given to them (results are presented in Appendix). Instead 

the evaluation is based on each individual estimate’s (β-value) impact on the dependent variable 

between the regressions. 

 

The β-value for the educated class was shown to have a slightly larger and positive impact on the 

amount of individuals that conducted voluntary testing of the HIV status, than the β-value 

representing the total number of individuals that have been trained. However, both estimates 

were significant at a 10% significance level. 

 

The impact of the HIV prevalence in the whole population was shown to be fairly large and 

positive in both models, although at a high significance level. The significance level for the 

estimate could almost be accepted in model II (the model of interest), at a 10% significance 

level. 

  

The β-value for peer educators per employee was significant at a 5% level in both models and 

showed a negative impact on the amount that conducted testing. This is a troublesome finding as 

peer education training is one of SWHAP’s main activities. According to Viner (2013) many 

companies have reported a possible negative impact of this activity, however, as interesting the 

result is, it is out of scope for this paper.  
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The dummy variable representing if the company had held any family activity with the attempt 

to increase the knowledge about HIV had a positive impact in both models, both β-values were 

highly significant, a 1% significance level.   

 

7.1 Limitations 

The major limitation with the empirical analysis has been the lack of sufficient observations for 

each company and year. It has resulted in few, of possible many more independent variables 

have been used in the regressions, which possibly has made an impact on the models’ descriptive 

power. In turn, it is possible that this have compromised the evaluation of the usefulness between 

the models. The late report of the HIV prevalence rate by UNAIDS in the studied countries for 

2012 have given rise to a rather big loss of observations in the conducted regressions. 

 

8. Summary and conclusion 

The paper aims to bring together behavioral-and conventional economics with the attempt to 

give a more realistic view of how humans are reasoning in decision-making when the perceived 

burden of a problem, expressed as a prevalence rate, is assumed to be the driving factor for the 

persistence of acting rational. The paper argues that in such situations, the heterogeneity in 

personal characteristics will play a minor role for individuals’ ability of acting rational. Drawing 

inspiration from the work of Kassa and Ouhinou (2010), the line of attack has been to find a way 

of expressing this type of reasoning in a consistent way. In this work, the personal construct 

theory, and the way of modeling the behavioral change rate by the Hill-type function have served 

as a foundation. By succeeding with this, I have been able to find a way of getting a value on 

how information is adapted when it could be assumed agents’ persistence to act rational is driven 

by the burden of the problem, denoted as the actual level of behavioral change. The theory states 

that the inclusion of this factor will revise the actual number of individuals in a population that in 

fact adapts the information given to them.  

 

The theory has been applied to a data set including, among other things, information about the 

number of individuals that have been enrolled in educational campaigns about HIV and the 

amount of individuals that have been tested for their HIV status. Its usefulness for this paper 

does not only arise from the fact that engagement in those is voluntary, which mirrors a 

willingness to gather information, argued to be rational behavior in the inductive process, but 

also the inclusion of data about the number of individuals that voluntary has tested their HIV 
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status. The argument of economic agents could therefore be applied in the way it would be the 

most profitable choice of action to know one’s own HIV status.  

 

In order to investigate the success with the applied theory, two regressions have been conducted. 

One where the number of employees that actually have adapted the information given to them is 

revised according to the presented theory, and one where all trained employees are assumed to 

have adapted the information given to them through engagement in the company’s educational 

program.  

 

From each model’s descriptive power it is not fertile to draw a definite conclusion about which 

of them is most appropriate to use in the explanation to why the employees conduct voluntary 

testing of their HIV status. However, the β-value for the HIV prevalence in the whole population 

does give support to the applied theory. All else equal, a one percent increase in the HIV 

prevalence will on average increase the number of individuals that test their status by around 

20%. The estimated positive effect of family activities at the workplaces does also give some 

support to the applied theory, as the behavioral change could possibly increase when spouses are 

included in the training.  

 

The missing of HIV prevalence observations for 2012 has resulted in the data from that year is 

not included in the analysis, which might have influenced the results. In addition, the lack of 

sufficient observations for each company and year, which has given rise to the unbalance in the 

data set, could be argued for making the quantitative analysis far from exhaustive and possibly 

incomplete. However, I believe that the conceptual and analytical frameworks of the presented 

theory still should provide a fertile ground for further discussions, and hopefully come to use in 

the implementations of future policy interventions. Primarily, regarding how the perceived 

burden of a problem and humans’ response to that will influence the effectiveness of information 

campaigns.    

 

8.1 Further research  

A natural extension of the argument made in this paper would be to further investigate the 

variables that enter the Hill-type function. The choice of including the HIV prevalence graphs for 

South Africa and Zimbabwe was intentional, and done so that the reader could understand that 

the Hill coefficient possibly could differ between countries. In addition, further discussion 

should be made about a possible revision of the threshold prevalence, as many of those who were 
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infected by HIV in the 90s have now passed away. As relying data is extremely hard to find, a 

possible way of finding further support with the theory about the actual level of behavioral 

change, could be to conduct a study with a smaller sub population. Such study could not only be 

very effective, but also important as the HIV incidence rate tend to be higher for certain groups.  
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Appendix 

 
- Analysis if the dependent variable, regarding its skewness and kurtosis. 

 

 

 

 

 

 

 

 

 

 

 

 

 

- Variable description 

 

 

 

 

 

 

 

 

 

 

 

- [model I], r-squared within = 0,3399  
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Correlation matrix [model I] 

 
 

- [model II], r-squared within = 0,3396  

 

 

 

 
Correlation matrix [model II] 
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