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The Signal-Preference Model shows how the information an individual receives influences the individual's preferences. A person's receipt of a signal can shift the indifference curve. The model reflects the credibility of the signal.

Preferences: Concept and Interpretation

A main concept of economic theory is the differentiation between preferences and restrictions. Kirchgässner (2008, p.12) describes this concept.

"In a given situation the restrictions limit the individual's leeway of action.…Within this leeway, there are various alternatives of acting which are available and from which the individual can choose.…The preferences are derived from the intentions of the individual, they reflect the individual's ideas of value as they have been developed during the process of socialization, and they are principally independent of the actual possibilities of action. According to these preferences, the individual assesses the various alternatives at his disposal, he weighs up the pros and cons, the costs and benefits of the alternatives against each other and finally chooses that (those) alternative(s) which come(s) closest to his preferences or which promise(s) to bring about the maximum net benefit."

The importance of the differentiation between preferences and restrictions is emphasized hereby. However, the origin of the preferences is unclear. Kirchgässner (2008, p.24) is aware of this. Does it make sense to assume each child is born with an unchangeable grid of preferences that cannot be changed afterwards? Kirchgässner (2008, p.12, p.24, p.38) remarks that preferences accrue "over the process of socialization." This thought raises two questions: How do preferences accrue during the socialization and when does the socialization end? The origin of preferences is of great importance in economic analysis because preferences are a basic element to explain human behavior.

Utility Function

Microeconomics uses a utility function as a common concept to display preferences. The utility of an individual is normally a product of the amount of goods that the individual consumes. Often, there are two goods x 1 and x 2 . Good x 2 can be all goods other than x 1 expressed in money. The Cobb Douglas utility function is a commonly used model to depict the preferences of an individual. Varian (1992) shows a simple Cobb Douglas utility function originally based on the work of [START_REF] Cobb | A Theory of Production[END_REF]. Displaying preferences like in Figure 1 often reflects reality very well. The performance of the model decreases when new, unexpected events occur in the life of an individual. After the fall of the wall, East Germans were suddenly allowed to go to the West. One of their most prominent destinations was the famous department store KaDeWe ("Kaufhaus des Westens") in West Berlin. There, an East German could see, for instance, a guava for the first time in his or her life. This case cannot be explained by the existing utility function (Equation 1). The case that an individual receives new information during the process of consuming is not part of the model. Instead of using the existing utility function, the new good has to be included in Equation 1, thereby delivering a new utility function, Equation 1a. So, under specific circumstances it makes sense to search for a different approach to display preferences.

Brief Philosophical Excursus

Economists know that there are inconsistencies regarding preferences. Other social sciences aim to help economics solve these issues. Hausman (2012, p.44) outlines: "If economists want to say more about choice among some set of alternative actions than people choose what they prefer, they need to say something substantial about what determines what people prefer." He adds (2012, p.37): "If economists truly have nothing to say about what shapes final preferences….their predictions and explanation of choices would be trivial." The relationship of other social sciences to economics regarding preferences is so complicated that it can be described as a Gordian Knot.

Mainstream microeconomic theory works fine in so many cases. I think economics is strong enough to address its challenges itself. This, however, requires openness to new ideas and approaches. If new ideas are marginalized or shunned, there would be only conformity but no further development. The aim of this paper is to make microeconomic theory stronger and simpler, arguing from a centrist perspective. Although the ideas might appear new at first glance, I am convinced, based on careful analysis, that they fit well into mainstream economics. Working on unraveling a Gordian Knot requires one to examine things from a different angle.

Characteristics and Commodities

I turn back to the case of the guava. Going back to [START_REF] Lancaster | Consumer Demand: A New Approach[END_REF], multi-attribute utility theory opined that individuals have preferences not for goods but for characteristics of goods. For preference theory, this approach adds a lot of complexity. What are the characteristics of goods that individuals prefer? If the characteristic is the color "yellow," what about "dark yellow" and "light yellow?" How many shades of yellow does it make sense to differentiate? However, Lancaster's approach will be helpful in a later part of this paper. Stigler and Becker (1977) probably had in mind cases like the guava when they developed their theory of "commodities." They assume that preferences do not exist for specific consumer goods. Instead, they argue that preferences exist for specific psychological states that they call "commodities." The commodity Z i is among other things a function of market goods. Stigler and Becker assume the following equation for commodity Z i (Equation 2).

Z i =f i (X 1i ,…X ki ,t 1i ,…t li , S 1 …S l , Y i ) (2)
Commodity i is a function of the market goods 1 to k (X i ), the time input of person 1 to l (t i ), the human capital of person 1 to l (S) and other inputs (Y).

The case of the guava can be explained using Stigler and Becker's model. The object of the consuming is not the guava itself but a commodity I will call the "joy of consuming exotic food."

The guava helps the individual to "produce" the commodity. The appearance of the new good does not shift the individual's preferences. Rather, a new market good is included in the utility function to produce the commodity. This approach seems to seamlessly solve the problem of a new product with constant preferences.

However, questions remain: What exactly are the commodities? And again, how do preferences regarding commodities accrue? 1.4. Meta-preferences [START_REF] Becker | Habits, Addictions, and Traditions[END_REF] himself suggests modifications to the concept of commodities. He acknowledges that not all preferences of individuals are stable. Based on this realization, he formulates the concept of meta-preferences. He states (Becker 1992, p.340): "Meta-preferences include past choices and choices by others as arguments in a person's current utility function." So, what are meta-preferences? One concept of meta-preferences is linked to Bentham's concept of "pleasures" [START_REF] Bentham | An Introduction to the Principles of Morals and Legislation[END_REF]). Meta-preferences can be understood as highlighted "commodities." This appears similar to the widely published insights of the psychologist [START_REF] Maslow | A Theory of Human Motivation[END_REF], 1987) defines a need hierarchy of an individual: (1) physiological needs, such as food, sleep and healthcare; (2), safety needs; (3) belongingness and love needs; (4) esteem needs; and (5) the self-actualization needs. If the individual has satisfied his basic needs (such as the need for food), he or she will, basically, seek to fulfill needs that are higher in the hierarchy (Maslow 1943, pp.385f). Maslow obviously assumes that some needs of human beings have a higher significance than others. Physiological needs can be regarded as highlighted "commodities."

Sen develops another concept of "moral rankings" which are "rankings of rankings." He remarks (Sen 1977, p.337): "A particular morality can be viewed, not just in terms of the "most moral" ranking of the set of alternative actions, but as a moral ranking of the rankings of actions." Sen (1977, p.339) adds that this "structure demands much more information than is yielded by the observation of people's actual choices."

What about meta-preferences in the following case? According to Thottam (2009), Tamil LTTE rebels in Sri Lanka "...pioneered two of the most brutal tactics of modern guerrilla warfare: child recruitment and suicide bombing. Children as young as 10 were used to kill women and children in remote rural villages, according to a 1996 U.N. report. In combat in the 1990s, between 40% and 60% of the dead Tiger fighters in Sri Lanka were children under the age of 18, according to a 2004 Human Rights Watch report." Thottam (2009) adds about leader Prabhakaran who was killed in 2009: "In 1987, the LTTE established the Black Tigers -suicide cadres, many of them young women, who would be honored with a private meal in the company of Prabhakaran before being sent out on their missions."

This case shows that obviously some "commodities" Maslow puts at the bottom of his need hierarchy, such as physiological needs, lose their importance under certain circumstances. Also, the "moral rankings" in the sense of Sen are obviously different in this case. Provided the Tamil rebels really behaved as described by Thottam, the commodity "physical integrity" is less important than the commodities "joy for the independence of a Tamil state" and "having a meal with Prabhakaran." This appears odd, in particular, because these commodities are without any importance for over 99% of all human beings. So, how do the preferences of the Tamil rebels accrue? 1.5. Information and Behavioral Change I attempt to explain the behavior of the Tamil rebels. Their leader Prabhakaran delivers specific information to the rebels. This information ("signals") leads to a shift in their behavior. The Tamil rebels are now willing to sacrifice everything, including their own lives, for an independent Tamil state. It appears that information is capable of making individuals regard their own lives as less important than an abstract political concept. Can meta-preferences satisfactorily explain this behavior? This is doubtful.

Kirchgässner also refers to "information." Consequently, it makes sense to look at information and preferences in context. [START_REF] Kirchgässner | Homo Oeconomicus[END_REF] uses the term "state of information" in order to express changes in information. He does not posit a change in the preferences if "changes in the restrictions and/or in the information of individuals are sufficient to explain changes in their behavior" (Kirchgässner 2008, p.37). This creates the outward impression that the state of information is not a restriction. The "state of information" that Kirchgässner describes seems to be somewhere between restrictions and preferences. This makes it a hybrid. The appeal of Kirchgässner's Homo Oeconomicus is the strict differentiation between preferences and restrictions. It vanishes when the state of information is introduced as a third hybrid element.

Whenever preferences are obviously "changing," there is new information at the same time. At the stock exchange, it is common knowledge that stock prices are influenced by new information. The U.S. Securities and Exchange Commission requires each publicly traded company to promptly publish new information that could affect its stock price. Laws ban the use of "insider information" to gain profits. Everybody who works in the financial services industry knows how sensitive stock prices are to new information. High-frequency trading at the stock exchange aims to react some milliseconds earlier to new information than other market participants. The success of each talk with customers depends on how effectively information is transmitted. So, it makes sense to have a closer look at the context between information and preferences.

Information and Preferences

The concept of expected utilities links information and preferences. It assumes that the preferences of individuals for alternatives depend on uncertain samples from the future. This context cannot be depicted by a utility function like Equation 1. The concept of expected utility by [START_REF] Savage | The Foundation of Statistics[END_REF]von Neumann andMorgenstern (1947) models this context.

Expected Utilities

I demonstrate the concept of expected utilities. An individual chooses between j=3 alternatives named A, B and C. I assume the outcome of the alternatives A, B, C is the return on investment in three different cities in California. There are N=2 possible states in the future (Z 1 , Z 2 ). Z 1 occurs with a probability of p(Z 1 ) = 60%, Z 2 occurs with a probability of p(Z 2 ) = 40%. Alternative A leads to a financial outcome of $150 (Z 1 ) or $300 (Z 2 ), etc. Table 1 shows the financial outcome of the individual depending on states.

I assume the following function for the expected utility of a risk neutral individual (Equation 3).

= ( ) (3)

I assume that the expected utility EU i of the individual is the expected amount of money he or she receives. So, EU of Alternative A is $210, EU of Alternative B is $190 and EU of Alternative C is $220. The rational individual decides in favor of Alternative C. Given the assumptions above, the individual has preferences for Alternative C.

How could information possibly influence the utility function in this case? A modification demonstrates this. I assume new research (a "signal") shows that there is the probability of an earthquake in city C and that this leads to an outcome of $0. The expected utility of alternatives A and B remains unchanged. The probabilities of Alternative C change. A new state Z 3 occurs with a probability of p(Z 3 ) = 10% . The probability of the states Z 1 and Z 2 is equally reduced. So, p(Z 1 ) goes down from 60% to 54% and p(Z 2 ) is reduced from 40% to 36%. This case shows that new information can cause behavioral change. The preferences of the individual remain unchanged. Only the probabilities of the states change, which causes the individual to make a different decision.

Bayes

In the model above, new information was exogenous. Bayes' Theorem is an endogenous way of depicting new information in an expected utility function. This is how Bayes' Theorem works: Assume that there are two alternatives, Alternative I and Alternative II. These alternatives are linked to two states s 1 and s 2 . The states are defined as followed: s 1 : Alternative I is better than Alternative II. s 2 : Alternative II is better than Alternative I. I assume for simplification that the probabilities of both states are equal.

p(s 1 ) = p(s 2 ) = 0.5 (4)

There are N = 2 signals (π 1 , π 2 ). The signals contain information. Signal π 1 : s 1 is true. Signal π 2 : s 2 is true. Both signals are equally probable. The Expected Utility Theory differs between "prior probabilities" and "posterior probabilities." The "prior probability" is the probability of one or more particular states before the new signal is received. The "posterior probability" is the probability of the same states after receiving the signals. Bayes' Theorem connects both probabilities (Hirshleifer and Riley 1992, pp.170ff). 1 psπ = = s * (5) p sπ = the posterior probability of state s, given signal π. p s = the prior probability of states s. q π = the probability of receiving signal π. j πs = the joint probability of states s and signal π. q πs = the conditional probability of signal π, given state s.

In the example above, both prior probabilities (p s ) are assumed to be 0.5. Also, it is assumed that the probability of both signals is 0.5. Thus, p sπ = q πs . How does a signal influence the behavior of the individual? As long as:

qπ 1 s 1 = qπ 2 s 2 = 0.5 = 1/N (6)
1 The symbols are gradually changed in order to be congruent with the symbols used before.

the signal does not influence the posterior probabilities, the individual regards receipt of the signal as accidental. So, the signal does not influence the preferences of the individual.

If q π1s1 > 0.5, the signal influences the individual's behavior. The individual regards State 1 as being more probable if he or she receives signal π 1. The posterior probability of State 1 exceeds its prior probability. If q π1s1 = 1, the individual is sure that State 1 is true after having received only one signal π 1. The evaluation of the influence of a signal on the preferences of an individual requires exogenous given q πs .

The key element of the model is the definition of "states," which are assigned probabilities. Therefore, it makes sense to have a closer look at the concept of "states." Savage defines the terms shown in Table 3 below (Savage 1972, pp.9f).

Basically, Savage includes "everything" that concerns the "world" in the "state." Therefore, a "state" must consist of a vast amount of elements. In order to reduce the number of elements, Savage differentiates between a "large world" and a "small world." The "smaller" the world is, the fewer elements it contains. This approach suggests that states of various sizes were used. However, this is not the case. Normally, states either contain only one element or some elements are aggregated into one element that is often expressed as a financial outcome.

Complicated States

If a state includes an element that cannot be expressed with a financial figure, the Expected Utility Theory gets in trouble. Referring to [START_REF] Cook | The Demand for Insurance and Protection: The Case of Irreplaceable Commodities[END_REF] and [START_REF] Marshall | Gambles and the Shadow Price of Death[END_REF], [START_REF] Hirshleifer | The Analytics of Uncertainty and Information[END_REF] name some examples for a "state-dependent utility".

"In risk-bearing situations it sometimes appears that the individual's preference scaling function v(c) might itself depend upon the state of the world, contrary to our assumption…above. To take an extreme case, if the states under consideration were "being alive" versus "being dead" a typical individual would likely value rights to income in the former state more heavily! (Yet he might attach some "bequest utility" to income contingent upon his own death.) Similar considerations could apply if states of the world were defined in terms of one's sickness versus health, or life versus death of one's child, or success versus failure at love, or retention versus loss of a unique heirloom." [START_REF] Hirshleifer | The Analytics of Uncertainty and Information[END_REF] show why a "state" may contain an additional element. As an example of such an element, they name "the life of the own child." They define this element being "l"= living or "d"=dead. They put the two cases into the function v(c) that depicts the preferences of an individual. The utility of state "l" lies for all possible financial outcomes above the utility of state "d." v l (c) is always above v d (c).

Hirshleifer and Riley's model brings up additional questions to consider: What if it is necessary to include more elements in a state? What if these elements cannot be measured as a financial outcome? Then, the v(c) function quickly gets very complicated (Binmore 1994, pp. 304ff). If I add more elements to the state, for example, health of one's liver, proximity of one's dwelling to road noise and eyesight the state would become so complex that it does not make sense to use it. However, a "world" that contains only a total of five elements is still "small." So, Bayes' Theorem seems to be capable of depicting preferences in a manageable way, provided the state consists of one element. However, what is the difference between a state in an ultra "small world" and an information signal? What is the use of defining a "state?" Does the additional complexity deliver additional insight? It makes sense to try to explain preferences without "states."

3. The Signal-Preference Model Some economic authors work with signals and "states. [START_REF] Bikhchandani | A Theory of Fads, Fashion, Custom, and Cultural Change as Information Cascades[END_REF] develop a model of "information cascades." Individuals observe the behavior of others about the quality of a good. This is regarded as a "signal." A signal forms the behavior of the next individual. This behavior produces the next signal: an information cascade starts. [START_REF] Banerjee | A Simple Model of Herd Behavior[END_REF] similarly models "herd behavior," when individuals observe the behavior of other individuals and adjust their behavior to that what they observe. Vriend ( 2004) models "information-contagious behavior." Similar ideas are used by marketing strategists developing the tactics of "guerilla marketing" and "viral marketing." Krackhardt (1998) models "adaptive preferences." These preferences depend on past preferences and a weight variable that depicts interaction with other individuals. [START_REF] Eizenberg | Grab Them Before They Go Generic: Habit Formation and the Emerging Middle Class[END_REF] model "habitual behavior." The constant preferences of the individuals contain a persistence or "habit variable." Habit formation is also modeled by Stigler and Becker (1977) and Jenöffy-Lochau (1997, pp.64ff).

Further developing the models of Bikhchandani, Hirshleifer and Welch and Banerjee, I use some ideas taken from Jenöffy-Lochau (1997, pp.96ff) in order to create a general model of the origin of preferences. This model also reflects a huge number of empirical results in the field of communications research discussed by Jenöffy-Lochau (1997, pp.43ff) and fifteen years experience in sales coaching by the author. The Signal-Preference Model aims to portray the dependence between preferences and information. The model uses the idea that information is transmitted by signals. The Signal-Preferences Model makes the following assumptions.

There are alternatives. The signals π i contain information about the alternatives. Each signal π i delivers an information value parameter ω i . The information value parameter influences the preferences of the individual. An individual receives N signals.

A simple form of the model has the following additional assumptions.

There are two alternatives, Alternative I and Alternative II. There are only two signals π 1 , π 2.

Signal π 1 contains the information: "Alternative I is better." Signal π 2 contains the information: "Alternative II is better." Signal π 1 delivers ω 1 = 0 whereas signal π 2 delivers ω 2 = 1.

The preference function of an individual is depicted as shown in Equation 7.

= 1 N N j=1 (7) 
Preferences are generated from the information an individual has gathered in the past. Alternative I is preferred to Alternative II if P I < 0.5. Alternative II is preferred to Alternative I, if P I > 0.5. The individual is indifferent between the alternatives if P I = 0.5. Table 4 shows three examples of possible outcomes.

Equation 7 and Table 4 show a direct connection between the information that the individual receives and the preferences of the individual. The model is capable of explaining which information causes a swing in the preferences of the individual and which information does not.

If an individual has already received many similar signals in his or her life, then the preferences are more stable than preferences that are based on fewer signals. The following number of signals π 2 causes a swing in the preferences of the individual from Alternative I to Alternative II.

N π2 > N 1 -N 2 (8)
N 1 and N 2 are defined as the number of signals of π 1 and π 2 , respectively, that the individual has received in the past. The following number of signals of the type π 1 causes a swing from Alternative II to Alternative I.

N π1 > N 2 -N 1 (9)
This model can be applied to all sorts of preferences. The desire for chewing gum can be explained as well as the general desire for a safe environment, etc. The need to differentiate between "preferences," "beliefs," "values," "tastes," "meta-preferences" or "consumer preferences" is superfluous. The preferences differ regarding their strengths. Some preferences are cemented by receipt of the same information every day. These preferences are almost impossible to change. One such unchangeable preference is the wish of an individual to have food every day. If the individual does not have food his or her stomach begins to growl (signal). This starts in a very early phase of the existence of a human being. So, trying to make an individual prefer starvation is almost impossible. 2 The situation of an inexperienced investor regarding an unknown stock is entirely different. Just one signal can cause a complete swing of the preferences. That having been said, the model recognizes that older people generally have stronger preferences than younger ones. This is why advertising generally targets individuals between the age of 14 and 49.

4. The Signal-Preference Model and the Use of a Utility Function This approach to preferences might be long awaited. However, it raises fears because it turns economic theory upside down. These fears are needless. The model does not abolish the mainstream economic theory. Rather, it puts it on its feet and makes it stronger. I demonstrate this with this application of the model.

The preferences of an individual are depicted by a Cobb-Douglas utility function (Equation 1).

U(x 1 ,x 2 ) = α x 1 a x 2 b (1)
The preferences of the individual towards the two goods x 1 , x 2 are influenced by the signals π 1 , π 2 . I assume:

a + b = 1, a = b = 0.5, α = 1. There are two signals π 1 and π 2. Signal π 1 contains the information "x 1 is better." Signal π 2 contains the information: "x 2 is better." Signal π 1 delivers ω 1 = 0 whereas signal π 2 delivers ω 2 = 1. The exponents a and b are based on the reception of one signal π 1 and one signal π 2 in the past.

The preference axioms (Varian 1992, pp.94ff) apply for states of constant information. They do not apply comparing different states of information. The context between signals and preferences modeled in the Signal-Preference Model (Equation 7) is implemented in the utility function of the individual (Equation 1). The new utility function U' that reflects the signals the individual receives is shown in Equation 10. The received signal π 1 provides ω π1 = 0. P I is determined by using the Signal-Preference Model (Equation 7).

" ( , $ ) = % ( &' ( ) $ ' ( (10 
= 1 * (7)

Equation 7 provides P I = 1/3. So, a' = 2/3 and b' = 1/3 shifting the old utility function U (Equation 11) to the new utility function U' (Equation 12).

U(x 1 ,x 2 ) = x 1 0.5 x 2 0.5 (11) U'(x 1 ,x 2 ) = x 1 2/3 x 2 1/3 (12)
In the model, the reception of one signal shifted the utility function from U to U'. The preferences of the individual changed. The shift of an individual's indifference curve is shown in Figure 2. The indifference curve rotates clockwise at the point x 1 = x 2 = 10. The consumption of x 1 delivers a higher utility for the individual after the reception of the new signal.

The information the signals provide can also be information about one or more characteristics of a good in the sense of [START_REF] Lancaster | Consumer Demand: A New Approach[END_REF]. The strength of Lancaster's approach lies on the side of the signal. Effects of agenda setting can occur.

The key factor of how intensely the utility function reacts to new information is the amount of information that the individual has received in the past. In the case of the guava, the individual hadn't received any signal prior to his or her first contact with the guava, so there are no received signals in the past. The signal that the individual receives upon tasting the guava for the first time entirely shapes his or her preferences. The preferences of the Tamil rebels towards an independent Tamil state are shaped by a continuous flow of similar signals ("brain washing" and negative experiences). This current flow of signals has most likely created strong preferences.

So, the model also explains why the omission of the origin of preferences from many economic models does not void the models. These models describe ongoing consuming processes. They rest upon a greater number of signals received in the past. Consequently, it makes sense to treat preferences as constant and exogenous in order to reduce the complexity of the models ("complete information"). With the Signal-Preference Model, other models that focus on new information like the Product Life Cycle Theory, originally by [START_REF] Levitt | Exploit the Product Life Cycle[END_REF] and Vernon (1966), can be integrated in microeconomic theory.

The Source of Signals and the Credibility

Individuals generally receive signals from two different sources: Personal experiences and input from others. Personal experience can turn into habitual behavior. "Others" means signals by observing the behavior of others or signals that are transmitted by the media. Orr (1987, p.91) remarks: "Market advertising and production can continue only so long as the advertised good is accepted by purchasers." After a one-time purchase, an individual will purchase the advertised product again as long as the product provides characteristics that are at least as good as the characteristics of a competing good. Signals from advertising (Signal 1) can influence the individual only if the signal is not voided by the personal experiences of the individual (Signal 2, Signal 3, etc.). The individual would normally value his or her own experiences higher than signals from advertisements. Orr (1987, p.91) remarks that this control mechanism only applies to market goods, not to politics: "There is no feet-back mechanism of comparable strength, which involves the entire purchasing public, and which governs the type or level of activity, in political firms."

The intensity of a signal from advertisement is often very weak. Schultz, Tannenbaum and Lauterborn (1994, p.24) remark: "From the myriad of choices, we pick those things we either want to or must process...." If an advertisement is only shown once, only one signal is transmitted. Because of this, it seems highly unlikely that a single advertisement has a significant impact on the preferences of an individual. More likely, it has no appreciable impact. With a higher number of signals, the impact of the signals increases and wins power to influence the preferences of the individual.

5.1.The Signal-Preference Model Including Credibility

Signals that individuals receive beyond their personal experiences differ regarding perceptibility, salience, and credibility. The key elements of information transmission, as described in various empirical studies, are discussed by Jenöffy-Lochau (1997, pp.43ff). These characteristics influence the information value parameter ω.

A signal that is less credible has less impact on the preferences of an individual. A signal that is less perceptible has less impact on the preferences of an individual. The same can be stated about a vague signal with an opaque content. I call this a signal of little salience. The case of a perfectly credible signal complies with the model in the previous chapter. The impact of the signal on the preferences of the individual and his or her indifference curves is depicted in Figure 2.

In the case of a perfectly incredible signal, the model has the following assumptions.

The signal influences the preference function of the individual according to Equation 10. There are two signals π 1 , π 2 . Signal π 1 contains the information "x 1 is better." Signal π 2 contains the information: "x 2 is better." P I bases on the reception of two signals, one signal π 1 and one signal π 2, in the past. These signals were completely credible (γ = 1, γ = -1) . The individual receives one new signal of the type π 1 . The signal is not credible. So, γ = 0.

The three signals, including the new signal, lead to P I = 1/3 * (0.5 * (1-1) + 0.5 *(1-(-1)) + 0.5 *(1-0)) = 1/6*(0+2+1) = 0.5 (Equation 14). So, the new, incredible signal does not affect the preferences of the individual. The indifference curve in Figure 1 remains unchanged. According to this, a signal of no perceptibility as well as a signal of no salience does not influence the preferences of the individual.

The third case is the reception of a signal π 1 with reduced credibility. The credibility of the signal is just in the middle of a completely credible signal and a completely incredible signal: γ = 0.5. Equation 14 leads to P I = 1/3 * (0.5 * (1-1) + 0.5 *(1-(-1)) + 0.5 *(1-0.5)) = 1/6*(0+2+0.5) = 5/12.

This leads to a shift of the indifference curve. However, the shift from U to U'' is less strong than the shift from U to U' caused by the reception of a completely credible signal. Figure 3 shows both shifts.

The Signal-Preference Model and Expected Utility

The Probability Theory did a good job of explaining the preferences of an individual as described in Chapter 2.1. How would the Signal-Preference Model approach this? I model the investment in cities in California according to Table 1. The difference between both approaches is the view of the world. The Expected Utility Model assumes complete information and unchangeable preferences. The Signal-Preference Model does not require these assumptions, and in spite of this, delivers the same results. We lose nothing by applying the Signal-Preference Model. Hopefully, some understanding about the origin of preferences is gained.

New Signals and Existing Preferences

The case of the new information about a possible earthquake in city C (Table 2) that shifted the preferences from Alternative C to Alternative A is modeled as it follows.

There The new signal π 3 influences the preferences as depicted in Equation 16. The model is capable of explaining which preferences of individuals are stable and which preferences can be possibly shifted by information. The model is capable of explaining when the assumption of constant and exogenous preferences in an economic model makes sense. The model also can assess whether the media is capable of influencing the preferences of an individual.
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Stigler, George J. and Gary S. Becker. 1977 The object about which the person is concerned A states (of the world)

A description of the world, leaving no relevant aspect un-described A true state (of the world)
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  situations of equal utilities of an individual. I assume a + b = 1, a = b = 0.5 and α = 1 in Equation 1. The indifference curves for U = 10 and U = 20 are shown in Figure 1.

)

  The reception of signals influences the utility function and the indifference curve of the individual. The individual receives one new signal π 1 . The past signals on which the preferences of the individual were based prior to the receiving of the new signal provide ω π1 = 0 and ω π2 = 1.

I

  integrate now the credibility of a signal in the Signal-Preference Model. I first state the following assumptions of the model. There are two alternatives, Alternative I and Alternative II. The signals transfer information about the alternatives. An individual receives N signals. Each signal has an information value parameter ω. All regarded signals are perfectly perceptible and salient. A perfectly credible signal π 1 delivers ω 1 = 0 whereas a perfectly credible signal π 2 delivers ω 2 = 1. Signals with an imperfect credibility are reduced in its information value ω by the credibility factor γ.Perfectly credible signals of the type π 1 have γ π1 = 1. Perfectly credible signals of the type π 2 have γ π2 = -1. Entirely incredible signals have an information value close to 0.5. For π 1 : 0 ≤ γ π1 ≤ 1. For π 2 : -1 ≤ γ π2 ≤ 0. The less credible the signal is, the closer is γ π to 0. The information value of a signal is defined as (Equation13).ω π (γ π ) = 0.5 * (1γ π )(13)This leads to a function P I adjusted by the parameter for the credibility of the individual.

  There are three alternatives: Alternative A, Alternative B, and Alternative C. There are two signals. Signal 1 delivers ω A = 150, ω B = 250, and ω C = 200. Signal 2 delivers ω A = 300, ω B = 100, and ω C = 250. Signal 1 has a credibility of γ π1 = 0.6. Signal 2 has a credibility of γ π2 = 0.4. The preferences of the individual are determined by Equation 15. For each alternative, the P I is determined delivering P IA = 210, P IB = 190 and P IC = 220. So, the rational individual decides in favor of Alternative C. Nothing has changed regarding the considerations in Chapter 2.1. The results are the same. Equation 3 is a specific form of the Signal-Preference Model having additional assumptions. The credibility of the signals sums up to 1. ∑ 0 = 1 . This implies that there are no contradictory signals. This is a special case. Probabilities of states are special forms of the credibility of signals. credibility of the signals is determined by exogenous situations instead of the possible untruthfulness of the emitter.

  are three alternatives: Alternative A, Alternative B, and Alternative C. Received signals (Signal 1, Signal 2) delivered P IA = 210, P IB = 190 and P IC = 220. There is Signal 3 with information on Alternative C. Signal 3 delivers ω C = 0. Signal 3 has a credibility of γ π3 = 0.1.

  P ICnew = 198. Now, the individual decides for Alternative A.Equation 16 also shows why the assumption of constant preferences is appropriate in many economic models. The reason is the credibility γ π3 of a new signal π 3 . Mainstream economics implicitly assumes γ π3 =0. Under this assumption preferences are constant ( 4567 = 4 ).The relevance of preference forming considerations requires at least one credible a new signal π 3 . However, if a decent number of credible new signals are present, economic theory must evaluate these signals and figure out whether these signals influence the behavior of the individuals or the behavior of economies as a whole.6. ConclusionThe Signal-Preference Model puts into context the information an individual has received in the past ("signals") and the preferences of an individual without the use of "states." New signals directly influence the preferences of the individual. The shifted preferences are integrated in a Cobb-Douglas utility function showing a shifted indifference curve due to the reception of a signal. Received signals differ regarding their credibility. The impact of the credibility of the signal is integrated in the Signal-Preference Model.

Figure 1 :Figure 2 :Figure 3 :

 123 Figure 1: Indifference Curves of an Individual for U=10 and U=20

  Table 2 shows the new probabilities p'(Z) of the states. This leads to a new EU of Alternative C of $198. So, the rational individual now prefers Alternative A. Alternative A still delivers EU A = $210. The individual has preferences for Alternative A.
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	State	p(Z)	A	B	C
	I	0.6	150	250	200
	II	0.4	300	100	250
	Table 1: A Financial Outcome Depending on States	
	State	p(Z)	p'(Z)	C
	I	0.6	0.54		200
	II	0.4	0.36		250
	III	0	0.1		0
	Term	Definition		
	The world				

Table 3

 3 Elements of the Expected Utility Theory of Savage

	Signals π 1	Signals π 2 Preferences P I	Decision
	1	0	0	Alternative I
	3	2	0.4	Alternative I
	2	3	0.6	Alternative II

Table 4 :

 4 Preferences Depending on Received Signals

The case of bulimia shows that even this is not impossible.