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This master’s thesis studies other-regarding preferences in the loss domain. Its basic aim is to 

find out if inequality affects valuations differently in the gain and loss domains. 

In the theoretical part, a model that integrates the parametric utility function of prospect theory 

presented by Kahneman and Tversky (1992) and the model of other-regarding preferences by 

Charness and Rabin (2002) is created and analyzed, and the following theoretical finding is 

made: diminishing sensitivity for losses seems to imply that corner solutions in which one of 

the involved parties takes all the losses should be preferred in the loss domain. 

A literature review of selected previous research on other-regarding preferences in the loss 

domain shows that existing studies provide conflicting results. Hence, in an attempt to shed 

more light on the issue, the empirical part of the thesis consists of an experiment that compares 

the results of symmetric dictator and ultimatum games in the gain and loss domains. 

The results of the experiment indicate that people prefer to divide losses more equally than 

gains, meaning that people seem to be more concerned with the payoffs of others in the loss 

domain than in the gain domain. The results do not seem to support the theoretical finding that 

corner solutions should be preferred. In relation to previous research, the results are in line 

with the findings of the later research on the topic, which shows that people put more weight 

on equality in the loss domain than they do in the gain domain. 
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 INTRODUCTION 

This master’s thesis studies other-regarding preferences in the loss domain. Its basic aim 

is to find out if inequality affects valuations differently in the loss and gain domains, with 

the hypothesis being that it does. 

While a lot of research has been conducted on both other-regarding preferences and on 

people’s preferences in the loss domain separately, the number of studies that 

concentrate on other-regarding preferences in the loss domain that I am aware of is, in 

comparison, very limited. Furthermore, while the earlier studies (e.g., Loewenstein et al. 

(1989), De Dreu et al (1994), and De Dreu (1996)) that deal with the subject matter seem 

to show that people become more own-outcome oriented in the loss domain, later studies 

(e.g. Leliveld et a. (2009) and Zhou and Wu (2011)) seem to show the opposite. 

This thesis presents a theoretical model that integrates the parametric utility function of 

prospect theory by Kahneman and Tversky (1992) and the model of other-regarding 

preferences by Charness and Rabin (2002). It is shown that using the created model 

diminishing sensitivity in relation to losses implies a preference for corner solutions in 

which one of the involved parties takes all the losses. In addition to the theoretical 

analysis of the created model, an experiment with symmetric dictator and ultimatum 

games in the gain and loss domains is conducted, and it is found that people prefer a 

more equal division of payoffs in the loss domain than in the gain domain. In contrast to 

the predictions of the theoretical model, the results of the experiment do not imply that 

a preference for corner solutions would exist in the loss domain. 

The motivation for this study comes from the austerity measures taken by a number of 

EU and especially Euro area countries because of the long lasting economic recession 

(that essentially started from the 2008 financial crises) and the responses of large parts 

of the general public to these measures. The measures suggested by the Finnish 

government that was elected in the spring of 2015 serve as an example in that they not 

only included cuts to public services and nominal wage cuts, but were also to affect the 

public very unevenly. 

While the long term goal of such cuts may well be the ability to provide better services or 

ensure a specific level of services for everyone, from the short-term point of view of a 

single employee whose wage is being cut they will most likely present themselves as 

losses. This study attempts to shed light on whether or not dividing such losses unequally 

has makes a difference in terms of people’s reactions, and thereby help not just political 
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actors but also anyone else who has to take part in negotiations that involve sharing 

especially negative payoffs between people. 

The thesis starts off by looking at the relevance of the study and its possible contribution 

to existing research. It will then delve into economic theory first by looking at what 

expected utility theory has to say about how people valuate outcomes and then by 

providing an alternative point of view by looking at prospect theory. After that, the thesis 

will take a look at what economic theory has to say about the way in which other people’s 

payoffs can affect valuations by looking at models of other-regarding preferences. 

Finally, to conclude the theoretical part, a model that integrates prospect theory and 

other-regarding preferences is created and analyzed theoretically.  

The empirical part of the thesis starts off with a literature review of previous research in 

other-regarding preferences in the loss domain. An experiment with symmetric dictator 

and ultimatum games in the gain and loss domains is then conducted to test the 

hypothesis that inequality affects valuations differently in the loss and gain domains. The 

results of the experiment are reported and analyzed and finally a critical review of the 

experiment as well as the created integrated model is presented. 

The thesis ends with a discussion part which pulls together the findings of the theoretical 

and empirical parts of the thesis and discusses the possible practical implications of the 

attained results. 
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 RELEVANCE AND CONTRIBUTION 

On the theoretical side, this study draws from behavioral economics, and especially from 

prospect theory and models of other-regarding preferences. A great number of studies, 

not just in the field of economics but also, for example, in the field of social psychology, 

have shown both that (i) losses are valued differently from gains and (ii) that the payoffs 

of others, instead of just the payoffs of the decision maker, affect the valuations and 

decisions that people make. This thesis aims to provide both an introduction to prospect 

theory and to other-regarding preferences and, in addition, to create and analyze a 

theoretical model that integrates the two strains of research. 

On the empirical side, this study tries to help fill in the gap that has been left open by the 

fact that most studies on prospect theory seem to be made with the assumption of fully 

self-regarding preferences while the majority of studies on other-regarding preferences 

seem to concentrate on valuations made in the gain domain. The number of studies that 

focus on other-regarding preferences in the loss domain (that I have been able to find) is 

fairly small. Furthermore, the existing studies on other-regarding preferences in the loss 

domain mostly use just one type of an experimental game, and are hence unable to 

separate between the effects of, for example, inequity aversion and reciprocity in the loss 

domain. Perhaps partly because of this, the findings of the different earlier studies seem 

to, at times, contradict each other. 

This study’s contribution to the existing empirical research in the field is therefore to try 

to provide a more consistent picture of other-regrading preferences in the loss domain 

by conducting an experiment that uses two very commonly used experimental games: 

the dictator game and the ultimatum game. Both games are played in the gain and loss 

domains, and by introducing an initial endowment at the start of each game in the loss 

domain but not in the gain domain, the games are made symmetric from the point of 

view of the status quo wealth before the start of each game. This makes the results easily 

comparable. At least to my knowledge, the study serves as the first one to compare the 

results of the two games, instead of just one of them, in the loss and gain domains. 

The relevance of the study to the real world and especially to different types of 

negotiations is difficult to miss both on the political as well as on the personal level.  In 

an imperfect world with limited resources, the division of both gains and losses is a day-

to-day experience for most people. 
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 THE BASICS – EXPECTED UTILITY THEORY 

Economics is very much about choices. In particular, it’s about the choices that people 

make in given situations, and the way in which those choices affect the use of limited 

resources. The ‘standard’ choice theory used in economics is the expected utility theory. 

This theory is based on a number of assumptions (that can be represented by a set of 

axiom as is shown below) regarding the decision maker’s preferences. In choice 

situations, a decision maker chooses the prospect that maximizes her utility function, 

which represents her preferences between different outcomes. 

The expected utility value of each prospect, denoted by 𝑈, is obtained by multiplying the 

utility value of each outcome by its respective probability (Jehle and Reny, 2011, p. 102). 

For example, for a prospect with probability 𝑝 = 0.5 (that is, a 50% probability that the 

outcome will realize) and utility (if the prospect took place with certainty) 𝑢 = 100𝑢, the 

expected utility is 0.5 𝑥 100𝑢 =  50𝑢, where one 𝑢 is one unit of utility, whatever that 

may be.  

Essentially, a decision problem therefore consists of a number of outcomes and a 

preference relation between those outcomes. To help analyze decisions problems, 

economics often uses a utility function 𝑢: 𝑋 → ℝ , which essentially represents a 

preference relation between the different outcomes. Further, to make the analysis 

convenient and to allow for the use of mathematics as a tool in the analysis, specific 

assumptions regarding the utility function, and therefore preferences, are often made. 

As mentioned above, these assumptions can be represented by a set of axioms. In the 

case of expected utility theory the following axioms (axioms of choice under uncertainty) 

are often used (for axioms of choice under certainty see, for example, Jehle and Reny, 

2011, pp. 5-13): 

 “Axiom 1: Completeness: for any two gambles g and g’ in G, either g ≿ g’ or g’ ≿ 

g.” (Jehle & Reny, 2011, p. 99) That is, either g is preferred to g’ or g’ is preferred 

to g or the agent is indifferent between g and g’. 

 “Axiom 2: Transitivity: for any three gambles g, g’, and g’’ in G, if g ≿ g’ and g’ 

≿ g’’, then g ≿ g’’.” (Ibid.) That is, if g is preferred to g’ (or the agent is indifferent 

between the two) and g’ is preferred to g’’ (or the agent is indifferent between the 

two), it must be also that g is preferred to g’’ (or the agent is indifferent between 

the two). In other words, given the above, it cannot be that g’’ is preferred to g. 
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 “Axiom 3: Continuity: for any gamble g in G, there is some probability 𝛼 ∈ [0,1], 

such that 𝑔~(𝛼 ∘ 𝑎1, (1 − 𝛼) ∘ 𝑎𝑛).” (Ibid., p. 100) That is, for any gamble g some 

probability 𝛼 ∈ [0,1]  exists which makes the agent indifferent between the 

gamble g and (𝛼 ∘ 𝑎1, (1 − 𝛼) ∘ 𝑎𝑛). 

 “Axiom 4: Monotonicity: for all probabilities 𝛼, 𝛽 ∈ [0,1], (𝛼 ∘ 𝑎1, (1 − 𝛼) ∘ 𝑎𝑛) ≿

(𝛽 ∘  𝑎1, (1 − 𝛽) ∘ 𝑎𝑛)  if and only if 𝛼 ≥  𝛽 .” (Ibid., p. 100) That is, for all 

probabilities 𝛼, 𝛽 ∈ [0,1], a combination of (𝛼 ∘ 𝑎1, (1 − 𝛼) ∘ 𝑎𝑛) is preferred to 

(𝛽 ∘  𝑎1, (1 − 𝛽) ∘ 𝑎𝑛) (or the agent is indifferent between the two) if and only if 

𝛼 ≥  𝛽. 

 “Axiom 5: [Independence (of irrelevant alternatives) also known as the] 

Substitution axiom: If 𝑔 = (𝑝1 ∘ 𝑔
1, … 𝑝𝑘 ∘  𝑔

𝑘), 𝑎𝑛𝑑 ℎ = (𝑝1 ∘ ℎ
1, … 𝑝𝑘 ∘

 ℎ𝑘) 𝑎𝑟𝑒 𝑖𝑛 𝐺 𝑎𝑛𝑑 𝑖𝑓 ℎ𝑖~𝑔𝑖, 𝑡ℎ𝑒𝑛 ℎ~𝑔. ”  (Ibid., p. 101) That is, the agent is 

indifferent between g and h if their payoffs occur with the same probabilities and 

she is indifferent between the payoffs. 

 “Axiom 6: Reduction to Simple Gambles. For any gamble 𝑔 ∈ 𝐺, if (𝑝1 ∘  𝑎1, …, 

𝑝𝑛 ∘  𝑎𝑛) 𝑖𝑠 𝑡ℎ𝑒 𝑠𝑖𝑚𝑝𝑙𝑒 𝑔𝑎𝑏𝑚𝑙𝑒 𝑖𝑛𝑑𝑢𝑐𝑒𝑑 𝑏𝑦 𝑔, 𝑡ℎ𝑒𝑛 (𝑝1 ∘  𝑎1, … , 𝑝𝑛 ∘  𝑎𝑛) ~𝑔. " 

(Ibid., p. 101) Even though Jehle and Reny list all of the six axioms, Axiom 5 

actually implies Axiom 6, and hence only Axioms 1-5 are needed. 

The following, less accurate but hopefully more intuitive descriptions of the axioms could 

be used for easier understanding of what they mean: Axiom 1 means that preferences are 

well defined (the agent can always decide which alternative she prefers (or that she is 

indifferent between them)), Axiom 2 that preferences are consistent (if a is preferred to 

b and b to c, then a must be preferred to c), Axiom 3 is needed for mathematical reasons 

(it allows, e.g., for well-defined demand curves), Axiom 4 means that from two gambles 

with the same two outcomes, the one with the bigger probability for the better outcome 

is preferred (i.e., more is better), and Axiom 5 that if you select x from a set of X, then 

you should also select x from Y if Y is a subset of X. 

As long as the axioms hold, it can be proved that a utility function exists, and that it 

satisfies the expected utility property, that u(g) = p1u(a1) + p2u(a2) + ... + pnu(an), where 

ai is the decision maker’s utility from outcome ai and pi is the probability of ai occurring. 

Essentially, the utility function in expected utility theory can therefore be defined as 

follows (Jehle & Reny, 2011, p. 102): 
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𝑢(𝑔) =∑𝑝𝑖𝑢(𝑎𝑖)

𝑛

𝑖=1

 

Knowing the probabilities of the outcomes and the outcomes themselves now means that 

an “expected utility maximizer” will choose the prospect that maximizes the above 

function. Expected utility theory thereby provides a very convenient and transparent tool 

for analyzing decisions. The theory has, however, received criticism as well. 

Firstly, there are a number of issues that tend to cause people to regularly make decisions 

that seem inconsistent from the point of view of expected utility theory. Expected utility 

theory has therefore received criticism due to, for example, not being able to take into 

account the following issues that have been proved to influence decisions (cf. Tversky 

and Kahneman, 1992, pp. 298-299): 

 Framing effects 

 Nonlinear preferences in relation to probabilities 

 The importance of reference points 

 Source dependence 

 Loss aversion 

Due to this criticism, a number of alternative formulations of decision theory have been 

created. This master’s thesis uses one of those alternative formulations, namely, prospect 

theory. By using prospect theory, this thesis will look into three of the above issues: 

framing effects (loss/gain framing), reference points and loss aversion. In addition, 

nonlinear preferences in relation to probabilities are introduced in the theoretical part 

of the thesis. Source-dependence is beyond the scope of this study. 

Secondly, especially outside the field of economics, the use of pecuniary outcomes of only 

the decision maker as a measure of utility has often received criticism. However, despite 

the criticism in this vein, it is important to notice that expected utility theory does not 

state that the utility function is limited to monetary outcomes (Kahneman and Tversky, 

1979, p. 264). Thus, such criticism often seems to miss its point and be more due to a 

misunderstanding of economic theory than to a problem within the theory. 

Yet, it is most likely fair to say that many of the applications of the theory have been 

limited to the monetary payoffs of the decision maker. Using monetary payoffs does, after 

all, provide a very convenient and transparent measure for analyzing and comparing 
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different outcomes. This tendency to use monetary payoffs of the decision maker to 

compare different outcomes does, however, have (at least) two problems:   

i. Preferences may be affected by payoff dimensions other than just the monetary 

payoffs of the decision maker. 

ii. For the sake of being able to compare payoffs from different sources (such as, for 

example, the “spiritual” payoff from visiting a great art exhibition vs. the pure 

monetary payoff from working in a paid job), a monetary value is often given to 

non-market outcomes that may not initially have one. 

In this thesis, I will concentrate on the first of these two issues by looking at models of 

other-regarding preferences. 

The essence of this thesis in relation to expected utility theory and alternative 

formulations of utility theory, then, is two-fold: 

 Based on prospect theory, it will look especially into the importance of the 

reference point and differences in the utility function in the gain and loss 

domains. Prospect theory includes direct violations of the axioms of expected 

utility theory. 

 Based on models of other-regarding preferences, it will look into how the 

payoffs of others and, hence, inequality affects preferences. As noted above, 

since expected utility theory does not in any way state that non-pecuniary 

outcome dimensions could not affect preferences, this is not in violation of 

expected utility theory, but can be seen as an elaboration of or an extension 

to it.  
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 LOSSES LOOM LARGER THAN GAINS –  

PROSPECT THEORY 

As a response to the inability of the expected utility theory to provide satisfactory 

explanations to the way in which people behave in some choice situations (especially 

those concerning risk), Daniel Kahneman and Amos Tversky presented an alternative 

model of decision making called prospect theory in their 1979 research paper “Prospect 

Theory: An Analysis of Decision Under Risk”.  

Prospect theory was originally developed to be an alternative model of decision making 

under risk but was later extended to also describe choice under certainty (Tversky and 

Kahneman, 1991). The theory divides the decision process into two phases, framing and 

valuation (Tversky and Kahneman, 1992, p. 299), or editing and evaluation as they were 

called in the 1979 paper. Essentially, in the framing phase, the decision maker “creates a 

representation of the acts, contingencies, and outcomes that are relevant for the decision 

[and] in the valuation phase then assesses the value of each prospect and chooses 

accordingly” (Tversky and Kahneman, 1992, p. 299). 

In relation to these two phases of decision making, framing and valuation, this thesis will 

mostly concentrate on the valuation phase. This is not only due to the topic of this thesis, 

but also due to the fact that no formal theory of framing exists that I am aware of (see 

also Tversky and Kahneman, 1992, p. 299). It should, however, be noted that framing 

plays an integral part in this thesis in the form of loss and gain framing. The experiment 

conducted essentially induces feelings of loss and gain through framing. Moreover, as 

Kahneman and Tversky note (1979, p. 275), many anomalies of preferences, such as the 

elimination of small differences between prospects, are due to framing, and hence the 

significance of the framing phase should not be underestimated in the analysis of 

decision making. For Kahneman and Tversky’s description of the framing phase, see 

Kahneman and Tversky, 1979, pp. 274-275. 

In addition to the two phases of decision making, prospect theory includes the following 

key elements: 

i. The carriers of value are changes of wealth rather than final asset positions 

(Kahneman and Tversky, 1979, p. 273), which means that utility is measured as 

deviations from a reference point (ibid., p. 275). This means that the reference 

point becomes essential in measuring utility. The problem of looking at final asset 

positions can be exemplified by using the example provided by Kahneman and 
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Tversky (ibid., p. 273), “the same utility is assigned to a wealth of $100,000, 

regardless of whether it was reached from a prior wealth of $95,000 or 

$105,000”. Moreover, people are in general better at evaluating changes or 

differences than absolute magnitudes, and, for example, cold or warmth, are 

perceived as differences in relation to a reference point. (Ibid., p. 277.) For 

example, putting your hands into +37°C water feels a lot different if you have just 

been working bare handed in sub-zero temperatures for fifteen minutes than it 

does after spending fifteen minutes in an +80°C sauna. 

ii. The value function is concave for gains, convex for losses, and steeper for losses 

than gains (Tversky and Kahneman, 1979, p. 263) which leads to the following: 

(i) loss aversion, (ii) diminishing sensitivity for both gains and losses, (iii) risk 

aversion for gains and risk seeking for losses. Examples of each of the three 

implications are provided below when they are discussed in more detail, but to 

provide a similar example as the one above regarding (ii) diminishing sensitivity, 

an increase in room temperature from a fairly common +20°C to +25°C will most 

likely feel like a larger increase than, given that the heat keeps going up, a further 

5°C increase from, for example, +50°C to +55°C. 

iii. Probabilities are replaced by decision weights which may be lower or higher 

than the corresponding probabilities (ibid., 1979, p. 263). In the original model, 

Tversky and Kahneman used a weighting scheme that was a monotonic 

transformation of the outcome probabilities, but due to the fact that this 

approach “does not fully satisfy stochastic dominance […] [and] is not readily 

extended to prospects with a large number of outcomes” (Tversky and 

Kahneman, 1992, pp. 299-300) they later developed the model further to what is 

called the cumulative prospect theory which transforms the entire cumulative 

distribution function (with a separate cumulative function for gains and losses) 

(ibid., p. 300). It should be noted that decision weights are only relevant for risky 

choices and choices under uncertainty. 

Below, I will introduce the different aspects of prospect theory in more detail, but will 

concentrate on the above elements (i) and (ii) due to their central relevance for the topic 

of this thesis.  

4.1. The Overall Value of a Prospect 

According to prospect theory, in the valuation phase a decision maker valuates each 

prospect and chooses the prospect with the highest value (Kahneman and Tversky, 1979, 
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p.275). Prospect theory hence continues in the tradition of expected utility theory in 

assuming that people attempt to maximize their utility. Following Kahneman and 

Tversky’s notation, the overall value of a prospect, denoted by 𝑉, is expressed in terms of 

π and v, where π assigns a decision weight to each probability 𝑝 and 𝑣 assigns a number 

to each outcome 𝑥.  It is important to note that 𝑥 in this case signifies a deviation from a 

reference point 𝑥0 , which is a neutral outcome (e.g., status quo). (Kahneman and 

Tversky, 1979, p. 275.) 

Using a similar representation as the one above for expected utility theory, the value of a 

prospect can therefore be presented as follows: 

𝑉(𝑝𝑖 , 𝑥𝑖, 𝑥0) =∑𝜋(𝑝𝑖)𝑣(𝑥𝑖 , 𝑥0)

𝑛

𝑖=0

 

To keep the notation as simple as possible, I will from here on assume that (unless 

otherwise stated) the reference point  𝑥0 = 0, which allows me to use the notation 𝑣(𝑥𝑖), 

where 𝑥𝑖 hence denotes the deviation from the reference point. 

Prospect theory essentially generalizes expected utility theory by relaxing the 

Independence axiom by using decision weights instead of probabilities as the weights for 

the outcome utilities (Kahneman and Tversky, 1979, p. 276). (See Wakker and Tversky 

(1993) for an axiomatic representation of cumulative prospect theory.) 

There are therefore two things that one needs to look at when considering the expected 

value of a prospect, the decision weight 𝜋 and the subjective value of the outcome 𝑣. 

While decision weights are introduced below to give a full picture of prospect theory, this 

thesis will concentrate on the subjective value of the outcome, that is 𝑣. Remembering 

that outcomes are defined relative to a reference point, their subjective value is always a 

function of two arguments (ibid., p. 277): 

1. Reference point 

2. Magnitude of change (positive or negative) from that reference point  

 

Therefore, I will below first describe reference points and the magnitude of change, and 

will then briefly introduce decision weights. 
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4.1.1. Reference Points 

A reference point can be thought of as a neutral point which separates gains from losses, 

and the subjective value of an outcome, 𝑣(𝑥𝑖), is the subjective value of a deviation from 

that reference point. For example, if you find a €1 coin on the street, you might think of 

your wealth before you found the coin as a reference point and think that you just gained 

€1. The same applies to losing a €1 coin. 

In general, expected utility theory does not take reference points into account, and 

therefore implicitly assumes reference independence (Tversky and Kahneman, 1991, p. 

1046). However, as Tversky and Kahneman (ibid., p. 1039) note, research shows that 

reference levels play a large role in determining preferences. According to them, this 

raises two important questions: (i) what is the reference point, and (ii) how does that 

affect preferences? Prospect theory, then, concentrates on answering the second 

question and takes the reference point to be exogenous. (Ibid., p. 1046). 

The reference point is most often assumed to be status quo, but there are notable 

exceptions to this. Reference points are therefore not only crucial for valuation, but they 

further do not always necessarily equal the current assets or status quo. A number of 

things, such as intentions, goals, expectations, the formulation of the decision problem, 

and recent changes in wealth may affect what is considered to be the reference point 

(Kahneman and Tversky, 1979, pp. 286-287). This may mean, for example, that loss 

aversion can be experienced even when the loss is not in relation to status quo wealth as 

will be discussed below. 

For the purpose of analysis in this study, I will use the same approach as prospect theory 

in assuming reference points to be exogenous. However, I will return to the subject later 

on in the thesis. But first, I will continue with prospect theory and the way in which 

outcomes are valuated. 

4.1.2. Magnitude of Change 

The magnitude of change, measured in prospect theory by 𝑣, is effectively the value of 

the difference between the outcome and the reference point. Using the above simple 

example of finding a €1 coin on the street and keeping your current wealth before you 

found it as the reference point, the magnitude of change could be €1. 

The magnitude of change is described by the form of the value function. As mentioned 

above, one of the most essential features of prospect theory is that according to it the 
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value function is concave for gains, convex for losses, and steeper for losses than gains. 

Figure 1 presents a hypothetical value function according to prospect theory. 

 

 

Figure 1: A hypothetical value function according to prospect theory (Source: Kahneman & 
Tversky, 1979, p. 279). See Kahneman and Tversky (1979, p. 280) for references to studies 

implying this shape for the utility function. 

 

This form of the value function implies the following: 

 Reference point matters, meaning that outcomes, 𝑥, are measured as deviations 

from a reference point 𝑥0 . As mentioned above, for the sake of notational 

convenience, the reference point here is assumed to be zero, and the deviation 

from the reference point is thus denoted by 𝑥𝑖. 

 Loss aversion, 𝑣’(𝑥𝑖)  <  𝑣’(−𝑥𝑖) 

 Diminishing sensitivity for both gains and losses, 𝑣’’(𝑥𝑖) < 0  for 𝑥𝑖 > 0  and 

𝑣’’(𝑥𝑖) > 0 for 𝑥𝑖 < 0. 

 Risk aversion for gains and risk seeking for losses, 𝑣’’(𝑥𝑖) < 0  for 𝑥𝑖 > 0  and 

𝑣’’(𝑥𝑖) > 0 for 𝑥𝑖 < 0. 

Since we dealt with the significance of the reference point above, and will now look at the 

latter three of these points and their implications. 
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Loss Aversion 

As discussed above, a reference point can be thought of as the point which separates 

gains from losses. But why is this significant? Do people treat losses and gains 

differently? How would you feel about losing €50 compared to finding €50? 

A number of studies have shown that people feel more strongly about losing a specific 

payoff than about gaining that same payoff. For example, you might feel more 

disappointed about losing €50 than you would feel happy about finding €50. This implies 

a specific type of attitude that people in general seem to have towards changes in wealth: 

losses loom larger than gains. This means that losing 𝑥  changes utility more than 

gaining 𝑥. This effect is generally known as loss aversion, and it has been used to explain 

a great number of different behavioral anomalies that cannot be explained by expected 

utility theory, such as the endowment effect, the sunk cost fallacy, and the status quo bias 

(see Rick, 2011, p. 5, for a more comprehensive list with references to different studies). 

To provide an example, one of the best known and most studied implications of loss 

aversion is something known as the endowment effect (as labeled by Thaler (1980)). It 

refers to the idea that the disutility of losing a good is larger than the utility of gaining 

that same good (Tversky and Kahneman, 1991, p. 1041). The workings of endowment 

effect can easily be seen in everyday life by going to a jumble sale and wondering why 

people are asking for so much money for what seems like worthless junk to you. One 

answer may be that due to endowment effect people who own something tend to value it 

more than those who do not yet have it. 

From the point of view of the value function, loss aversion means that 𝑣 is steeper for 

losses than for gains, that is, 𝑣’(𝑥𝑖)  <  𝑣’(−𝑥𝑖) (Kahneman and Tversky, 1979, p. 279). 

This implies that there is a kink in the value function at the reference point, and that the 

functions are different for the loss and gain domains. In relation to this, Tversky and 

Kahneman (1992, p. 309) represent the utility function as the following parameterized 

two-part power value function: 

𝑣(𝑥) = {
𝑥𝑖
𝛼 , 𝑖𝑓 𝑥 ≥ 0

−𝜆(−𝑥𝑖)
𝛽 , 𝑖𝑓 𝑥 < 0

  

In the function, 𝜆 represents the coefficient of loss aversion. Based on the results of their 

experiments, Tversky and Kahneman find a loss aversion coefficient of slightly greater 

than two (ibid., p. 311). 
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The idea of loss aversion and the research conducted on it therefore forms the basis of 

this thesis in that they provide a clear indication that people treat losses differently from 

gains. The basic idea behind this thesis, then, is to see if being in the loss domain also 

affects other-regarding preferences. 

Is Loss Aversion Ubiquitous? 

As noted above, loss aversion is a well-documented characteristic of human behavior that 

has been used to explain a great number of different phenomena. But is loss aversion 

ubiquitous? On the one hand, some studies have found loss aversion in places where one 

might not expect to find it, while others have revealed situations in which people do not 

seem to exhibit loss aversion, or only exhibit it very moderately. 

First of all, there has been an ongoing dispute between researchers about whether or not 

people experience loss aversion for money and goods that they have designated for 

consumption. A number of experiments have been made (see especially Bateman et al. 

(2005) and Novemsky and Kahneman (2005)) with support found for both hypothesis; 

(i) that money paid in planned transactions is experienced as a loss (Bateman et al., 

2005) and (ii) that the exchange of goods “as intended” does not exhibit loss aversion 

(Novemsky and Kahneman, 2005).  

Trying to resolve this dispute, researchers with opposing views actually joined their 

forces for a study that produced results which seemed to support Bateman et al.’s point 

of view (Bateman et al. (2005)). However, afterwards, Novemsky and Kahneman (2005) 

concluded that according the results of their own experiments, it still seems like no loss 

aversion is exhibited for money given up in a purchase (Novemsky and Kahneman, 2005, 

123).  

One might argue, though, that Novemsky and Kahneman’s suggestion (ibid.) that the 

discrepancy between their and Bateman et al.’s results might be caused partially by the 

different subject pools used in the experiments could be contested, and Novemsky and 

Kahneman themselves note that additional evidence regarding their hypothesis is 

required. Therefore, the question of whether or not loss aversion is exhibited for money 

spent in regular transactions may still be seen a question that has not been finally 

answered.  

Secondly, as Novemsky and Kahneman (2005, p. 127) note, intentions can both produce 

and inhibit loss aversion. Similarly, supporting the argument that loss aversion does not 

require that losses are from the status quo, Ariely (2005, p. 136) notes that Carmon, 
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Wertenbroch, and Zeelenberg (2003) as well as Dhar and Simonson (1992) found loss 

aversion even for goods that people never even owned, while Ariely and Simonson (2005) 

found a similar effect that they call a pseudoendowment effect. The results of these 

experiments seem to be related to the idea discussed above in relation to reference points 

that intentions and expectations can also serve as reference points. Hence losses do not 

need to occur from the status quo, but losses compared to expectations may also produce 

loss aversion. 

Thirdly, some studies have also been able to reveal situations in which loss aversion has 

been moderated and even reversed. Novemsky and Kahneman (2005, p. 120) provide a 

list of studies in which researchers have been able to manipulate the effect of loss 

aversion. They note that, for example, Chapman (1998) finds that loss aversion is related 

to the substitutability of the goods in exchange, while others (Strahilevitz and 

Loewenstein (1998)) have found that loss aversion builds up over time. Similarly, Wicker 

et al. (2001) find that the availability of expendable resources mitigates loss aversion. 

Turning this finding around, it could be expected that the reduced availability of 

expendable resources (such as money in the form of wages) should lead to increased loss 

aversion. In addition, it has been shown that the more experienced a trader is the less 

loss aversion she experiences (List, 2003), and hence it seems that experience can also 

mitigate loss aversion. 

Some researchers have also been able to eliminate and even reverse loss aversion. For 

example, Lerner, et al. (2004) show that people who experience disgust do not seem to 

show an endowment effect, while Harinck et al. (2007) show that loss aversion can even 

be reversed for small stakes. Drawing on the hedonic principle (i.e., that people try to 

maximize pleasure and minimize pain) and its implication that people may want to 

discount negative future outcomes, Harinck et al. argue that due to the experience that 

people have in suffering small losses (cf. List (2003) above), people easily discount the 

negative feelings anticipated with such losses and hence the positive feelings of small 

gains can overweight them. However, this cannot be done for large losses due to people’s 

inexperience with large losses. They note that due to lack of experience with larger losses, 

people may have difficulty anticipating their true reactions to large losses, and hence 

impact bias, which refers to the tendency of people to anticipate that losses will have 

greater impact on their lives than they actually do, is more likely to be present for large 

negative outcomes than for small negative outcomes. (Harinck et al., 2007, p. 1100). 
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Based on the results of Harinck et al.’s study, it therefore seems that the size of the stakes 

may thus also affect loss aversion. 

Finally, one important strain of research in relation to loss aversion is whether loss 

aversion is a real effect or only a forecasted effect. Harinck et. al (2007, p. 1099) cite 

research (Gilbert et al., (2004); Kermer et al. (2006)) that seems to indicate that loss 

aversion occurs more reliably for anticipated than experienced outcomes. This would 

mean that loss aversion is shown for future prospects but not necessarily for actual events 

when they take place. The proposed explanation for this is, again, impact bias. 

In addition, in relation to conducting research, it should be noted that the way in which 

loss aversion is measured may affect the results of the studies. McGraw et al. (2010, p. 

1440) find that loss aversion is absent when studied on a bipolar scale but present on a 

unipolar scales. They thus note that while research in which no comparisons between 

losses and gains is made has also found loss aversion, in general, for loss aversion to 

occur, losses must be judged compared to gains and therefore losses and gains must be 

considered in the same context. Moreover, Harinck et al. (2012) find that the strength of 

loss aversion depends on the measurement format in that using a fill-in-the-loss 

reporting format seems to result in increased loss aversion when compared to using a 

fill-in-the-gain reporting format. In essence, this means that framing effects are 

important also in measuring loss aversion and that loss aversion can be moderated by 

contextual features. 

Based on the research discussed above, it should therefore be kept in mind that loss 

aversion is not necessarily a ubiquitous phenomenon related to all losses and contexts. 

In relation to this study, this raises the question of whether or not the experiment 

conducted is able to produce loss aversion in the participants. Can hypothetical rewards 

induce loss aversion? Are the stakes used large enough? Can loss aversion occur when 

the outcomes in each game are always either losses or gains, not losses and gains? I will 

return to these questions later on when discussing the experiment conducted in the 

empirical part of the thesis. 

Diminishing Sensitivity – Concave for Gains and Convex for Losses 

Assume that you currently have €0. Now, given this assumption, think about the 

difference between receiving either €1 or €20 and compare it to the difference between 

receiving either €10,001 or €10,020. In both cases, the difference is €19, but it is highly 

likely that you would not mind the difference as much in the latter case as in the first 
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case. That is, you might be more concerned about whether you receive €1 or €20 than 

you would be about whether you receive €10,001 or €10,020 since after receiving the 

€10,000 in any case, the €19 would not matter that much. This is something called 

diminishing sensitivity, which refers to the idea that the marginal value of both gains 

and losses decreases with their magnitude. While it implies the same effect as 

diminishing marginal utility, they are not the same thing (Tversky and Kahneman, 1991, 

1049). 

According to Kahneman and Tversky, the idea of diminishing sensitivity is supported by 

the fact that “many sensory and perpetual dimensions share the property that the 

psychological response is a concave function of the magnitude of physical change” (1979, 

p. 278). Mathematically, therefore, diminishing sensitivity essentially means that the 

value function is concave above the reference point (𝑣’’(𝑥𝑖) < 0, for 𝑥𝑖 > 0) and convex 

below the reference point ( 𝑣’’(𝑥𝑖) > 0 , for 𝑥𝑖 < 0 ) (see, for example, Tversky and 

Kahneman, 1991). This means that the further away from the reference point a difference 

occurs the smaller its impact is. Using the above example, if the reference point is €0, 

then the difference between gaining/losing €1.00 and €20.00 has a larger impact on 

utility than the difference between gaining/losing €10,001.00 and 10,020.00 even 

though the difference is the same. 

While the above applies as a general rule, there are naturally exceptions to it as well. As 

Kahneman and Tversky (1979, pp. 278-279) note, critical values that would cause large 

changes in people’s lives may result in convex regions in the utility function in the gain 

domain and concave regions in the utility function in the loss domain. A loss just large 

enough to cause your company to go bankrupt serves as an example. 

Attitudes Toward Risk - Risk Aversion for Gains and Risk Loving for Losses 

If you have ever watched or played poker, you may be familiar with a situation in which 

a player who is on a losing streak suddenly decides to put all in. On the other hand, you 

might have also noticed that someone on a winning streak might be less likely to do the 

same. You may also have heard of investors taking significant risks to make up for their 

previous losses. The behavior of the poker player on a losing streak as well as that of the 

above investor is something known as the end-of-the-day effect, and is related to people’s 

attitude towards risk in relation to losses. 

While expected utility theory does not take a specific stand on risk attitudes (it can 

accommodate different attitudes), one of the most important implications of prospect 
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theory is a specific pattern of those attitudes. Essentially, even though this is not entirely 

accurate as will be seen below, due to the form of the value function the general idea is 

that people tend to be risk averse in the gain domain and risk loving in the loss domain. 

While a risk averse person prefers a certain outcome 𝑥  to any risky prospect with 

expected value of 𝑥 (meaning that 𝑢(𝐸(𝑥)) > 𝐸(𝑢(𝑥)), a risk loving person would prefer 

a risky prospect with an expected value of 𝑥 to a certain outcome of 𝑥 (meaning that 

𝑢(𝐸(𝑥)) < 𝐸(𝑢(𝑥)). 

According to prospect theory, risk attitudes are, however, affected not only by the 

concavity of the value function above the reference point and the convexity of the value 

function below the reference point, but also by the fact that decision weights are used 

instead of probabilities. According to the theory, risk attitudes are determined jointly by 

𝜋 and 𝑣 (Kahneman and Tversky, 1979, p. 285). Therefore, the next section will briefly 

introduce decision weights. 

4.2. Decision Weights 

Assume a situation in which the probability of an outcome changes from 1 to 0.98 and 

then compare it to a situation in which the probability of an outcome changes from 0.52 

to 0.50. Which change do you think would be more likely to affect your decision? 

In addition to the significance of the reference point and the form of the value function, 

the third key element in prospect theory is that while in expected utility theory the 

utilities of outcomes are weighted by their probabilities, in prospect theory probabilities 

are replaced by decision weights. It is important to notice that decision weights are not 

probabilities, but instead, they measure “the impact of events on the desirability of 

prospects, and not just the perceived likelihood of these events” (Kahneman and Tversky, 

1979, p. 280). 

Decision weights (𝜋(𝑝)) can be used to explain a number of tendencies that people have 

in relation to different probabilities; most importantly, the tendency to overweight low 

probabilities and underweight moderate and high probabilities (Tversky and Kahneman, 

1992, p. 312). Overweighting implies that 𝜋(𝑝) > 𝑝 while underweighting implies that 

𝜋(𝑝) < 𝑝. Figure 2, below, depicts this overweighting and underweighting graphically by 

showing a hypothetical weighting function found in Kahneman and Tversky’s 1979 study. 

As can be seen form the figure, the function is non-linear and increasing in p. 
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Figure 2: A hypothetical weighing function. (Source: Kahneman and Tversky, 1979, p. 283) 

In addition, in relation to the example given above, it is likely that the probability change 

from 1 to 0.98 would have a larger impact on your decision, which can be explained by 

the fact that the weighing function is discontinuous near the endpoints (ibid., p. 282), 

and that very small probabilities at both ends of the probability scale can be either 

overweighted or neglected (ibid., p. 283) which may be due to either the simplification 

operation, that Kahneman and Tversky define as a part of the framing phase of the choice 

process (ibid., p. 275), or to a categorical distinction between certainty and uncertainty 

with a tendency to overweight certain outcomes (ibid., pp. 265, 283).  

It should also be noted that decision weights may be affected by major biases related to 

the perceived likelihood of events as well as by, for example, ambiguity or vagueness 

(ibid., p. 289). 

As mentioned above, according to prospect theory, risk preferences are determined not 

only by the form of the value function but also by decision weights. Essentially, according 

to Kahneman and Tversky, for small probabilities, overweighting is a necessary but not 

sufficient condition for risk seeking in the gain domain as well as for risk aversion in the 

loss domain (1979, pp. 285-286). In other words, the theory implies the following 

(Tversky and Kahneman, 1992, p. 306): 

 For small probabilities, risk seeking in gains and risk aversion in losses (given 

that the outcomes are not extreme, even though sometimes small probabilities 
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of extreme negative outcomes seem to be ignored (Kahneman and Tversky, 1979, 

p. 286))  

 For moderate to high probabilities, risk aversion for gains and risk seeking for 

losses  

It should also be remembered that there naturally are individual differences in risk 

preferences (Tversky and Kahneman, 1992, p. 307). 

Decision weights are therefore essential to decision making under risk and uncertainty. 

However, while the possible of effects that specific types of attitudes toward risk may 

have in relation to the topic of the thesis will be briefly examined in the discussion part 

of the study, and while I may refer to decision weights on a general level, I will, in the 

rest of this study, be concentrating on reference points and the form of the value function. 

4.3. Conclusions on Prospect Theory 

When discussing expected utility theory above, I listed five issues regarding which the 

theory has received criticism: loss aversion, the importance of reference points, non-

linear preferences in relation to probabilities, framing effects, and source dependence. 

Prospect theory is able to explain the first three of these, incorporate a framing process, 

and accommodate source dependence (Kahneman & Tversky, 1992, pp. 298-299). 

From the point of view of this study, the most essential parts of prospect theory are the 

significance of the reference point and the existence of loss aversion. That is, firstly, that 

prospects are always valuated as either gains or losses relative to a reference point, and 

secondly, that the valuations are different in the two domains. As discussed above, 

prospect theory implies that people are more sensitive to changes in the loss domain than 

in the gain domain (Tversky and Kahneman, 1991, p. 1056). 

As also discussed already above, in their 1992 study, Tversky and Kahneman (1992, p. 

309) define a parametric form for 𝑣(𝑥𝑖) as the following two-part power function that is 

then used to approximate the data in their study: 

𝑣(𝑥𝑖) =  {
𝑥𝑖
𝛼  𝑖𝑓 𝑥𝑖 ≥ 0

−𝜆(−𝑥𝑖)
𝛽𝑖𝑓 𝑥𝑖 < 0

. 

In the above function, λ represents the loss-aversion coefficient. In estimating the results 

of their experiments, Tversky and Kahneman find a loss-aversion coefficient (λ) of 

slightly larger than 2 (ibid. p. 311). (Al-Nowaihi et al. (2007) show that preference-
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homogeneity and loss-aversion are necessary and sufficient for 𝛼  and  𝛽  in the above 

functions to be the same and for the probability functions for gains and losses to be 

identical.) 

While loss-aversion has been much researched, there are still open questions regarding 

it (see especially Rick (2011)) as discussed above. For example, in some contexts loss 

aversion seems to be moderated or non-existent, while in others it seems to be reversed. 

Furthermore, the question of whether it is a real, experienced phenomenon or only an 

affective forecasting error is also waiting for its final answer. However, given the 

overwhelming evidence of its existence in a number of situations, the burden of proof 

seems to be on the side of those who might want to deny its existence.  

Hence, prospect theory, and most notably the significance of references points and 

existence of loss aversion, will serve as the basis of the theoretical framework used in this 

study as well as the motivation behind the hypothesis that other-regarding preferences 

might also differ between the loss and gain domains. 

  



25 
 

 
 

 THE PAYOFFS OF OTHERS’ MATTER –  

OTHER-REGARDING PREFERENCES 

Have you ever been to a situation in which there was one piece of cake left and you could 

have grabbed it all for yourself but decided to share? Or in more general terms, when you 

make decisions, do you generally take other people’s payoffs into account? Your most 

likely answer is yes. For most parents, for example, the payoffs that their children receive 

are often equally if not more important than their own payoffs. 

As noted at the beginning of the thesis, preferences may be affected by dimensions other 

than just the monetary payoffs of the decision maker. One of the most studied of such 

dimensions is related to the way in which people expect to be treated in social situations. 

People want to be treated fairly, and, to at least some extent, treat others fairly. 

Even though a large number of economics studies assume that people are motivated by 

their material self-interests (which, as Cox et al. (2006, p. 3) note, is quite often a good 

prediction), the history of studies in other-regarding preferences, fairness, equity, 

reciprocity, benevolence, and other related topics in economics and other fields, such as 

social psychology, is also plentiful. Essentially, the message of this strain of research is 

that people are social animals who care not just about their own payoffs but also about 

the payoffs of others. 

Since a full literary review of such studies is beyond the scope of this thesis, I will 

concentrate below on a brief introduction to some of the most prominent models of 

other-regarding preferences that have been introduced in the field of economics in the 

past 25 years (for a more detailed summary of the different models, see especially Cooper 

and Kagel (2013)).  

In general, the key idea in models of other-regarding preferences is that in addition to 

their own pecuniary payoff, a subject’s utility is also somehow affected by the payoffs of 

other players. Basically all of the models rely on the idea of a utility maximizing subject 

whose preferences are represented by a well-behaving utility function. Many of the 

models can be described on a general level by the following simplified model (assuming 

two players): 

𝑣𝑖(𝑦𝑖 , 𝑦𝑗) = 𝑦𝑖 +  𝛼𝑦𝑗 , 
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In this model 𝑦𝑖 represents the payoff of the decision maker and 𝑦𝑗 the payoff of the other 

player (or a comparison to it; notice that in order to avoid confusion with the use of the 

denotation 𝑥𝑖 in the previous chapter, which together with the assumption  𝑥0 = 0 refers 

to a deviation from reference point, I am using y instead of the originally used x to denote 

payoffs in this chapter) while 𝛼 is a coefficient that determines the weight by which the 

other’s payoff (or the comparison) affects the decision maker’s utility. The differences 

between the models boil down to the ways in which 𝑦𝑖, 𝑦𝑗 and 𝛼 are defined. The models 

can essentially be divided into two categories: (i) comparative models in which one of the 

elements of the utility function is a comparison between the payoffs, and (ii) non-

comparative models in which just the payoffs are used. The following briefly introduces 

some of the most prominent models of both types with the vast majority of them being 

of the comparative type. 

Studying alternating offer bargaining, Ochs and Roth (1989) found that when only 

monetary payoffs were used as a measure of the bargainers’ utility, the perfect 

equilibrium had little predictive power. They found that 81% of rejected offers were 

followed by counterproposals that would earn less money, and came to the conclusion 

that there must be nonmonetary elements in the bargainers’ utility functions (ibid., p. 

376). Their suggested explanation was that one such element would measure 

“unfairness” as deviations from equal division and result in a minimum acceptance 

threshold (ibid., p. 377). 

Continuing in a similar vein, Bolton (1991) conducted another study on alternating offer 

bargaining. To explain the results of his experimental study, Bolton suggested a 

comparative model in which bargainers’ utility is affected by two things: (i) the amount 

of money obtained and (ii) the relative comparison of money earnings (Bolton, 1991,p. 

1109) (cf. 𝑦𝑖 and 𝑦𝑗  in the basic model presented above). The key idea of Bolton’s 

comparative model is that bargainers desire fairness especially for themselves (ibid., p. 

1128). As will be seen later on in the section dealing with existing research on other-

regarding preferences in the loss domain, Bolton’s model is therefore close to the form 

of the function that Loewenstein et al. (1989) as well as De Dreu et al. (1994) use in their 

experiments.  Essentially, these models are also comparative models. 

Rabin (1993) took a different approach and looked at fairness from the point of view of 

game theory and beliefs by assuming that people like to help those who help them and 

hurt those who hurt them (ibid., p. 1281). By using kindness functions and the idea of 
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fairness equilibriums, Rabin showed that preferences do not depend not only on 

outcomes but also on beliefs and the different options that are available. Dufwenberg and 

Kirschsteiger (2004) and Falk and Fischbacher (2006) have later proposed extensions 

to Rabin’s model (Cox et al., 2006, p. 5). 

Levine (1997), again, assumed that people are either spiteful or altruistic, and examined 

the distribution of altruism and spite in the population by using ultimatum games and 

the final round of a centipede game. This distribution was then used to explain the results 

of, for example, public goods contribution games. In Levine’s equilibrium model, the 

weight a player puts on her opponents’ momentary payoffs (cf. 𝛼 in the simplified model 

presented above) depends both on their own coefficient of altruism (or spite) and on 

what they believe their opponents’ coefficients to be (ibid., p. 595). Levine, hence, creates 

an extensive-form model that uses Rabin’s (1993) idea of intentions as its basis, but is 

simpler and more tractable. 

One of the most influential models of other-regarding preferences was published in 1999 

by Ernst Fehr and Klaus M. Schmidt. In their study, Fehr and Schmidt looked at why 

fairness seems to be relevant in some contexts but not in others. In their model, a player’s 

utility depends on her own payoff and how that payoff compares to other players’ payoffs 

(cf. for example Bolton’s (1991) comparative model). The utility function takes the 

following form (𝑛 players indexed by 𝑖 ∈ [1, … , 𝑛] and 𝑦 = 𝑦𝑖 , … , 𝑦𝑛 denoting the vector of 

monetary payoffs) (Fehr and Schmidt, 1999, p. 822): 

𝑢𝑖(𝑦) = 𝑦𝑖 − 𝛼𝑖
1

𝑛 − 1
∑max [𝑦𝑗 − 𝑦𝑖
𝑗≠𝑖

, 0] − 𝛽𝑖
1

𝑛 − 1
∑max [𝑦𝑖 − 𝑦𝑗
𝑗≠𝑖

, 0].  

In the above function, the second term measures the utility loss from disadvantageous 

inequality and the third term measures loss from advantageous inequality. Fehr and 

Schmidt assume that 𝛽𝑖 ≤ 𝛼𝑖, meaning that loss of utility from advantageous inequality 

is smaller than that from disadvantageous inequality, which, according to them, implies 

loss aversion in social comparisons (ibid., p. 824). Using their model, Fehr and Schmidt 

are able to explain behavior in a number of ultimatum and market games and account 

for the differences in how fairness considerations affect behavior in different contexts. 

Again, the model by Fehr and Schmidt, like that by Bolton (1991) is a comparative model 

that includes not just the payoffs, but the difference between the payoffs in the utility 

function. 
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Another highly influential model is the Bolton and Ockenfels’ (2000) ERC model (equity, 

reciprocity, competition), which, like the above model by Fehr and Schmidt, assumes 

that in addition to the player’s own pecuniary payoff, her relative payoff compared to 

other players also affects her utility. Bolton and Ockenfels find that what is essential in 

understanding the results of experimental games, are the thresholds at which behavior 

changes (ibid., p. 167). The model is based on what Bolton and Ockenfels call motivation 

functions, which can be thought of as a special class of expected utility functions that 

players attempt to maximize (ibid, p. 171). The utility (motivation) function takes the 

following form (ibid., p.171):  

𝑣𝑖 = 𝑣𝑖(𝑦𝑖 , 𝜎),  

where 𝑦𝑖 is 𝑖’s own payoff, and 

𝜎𝑖 = 𝜎𝑖(𝑦𝑖 , 𝑛) =

{
 
 

 
 𝑦𝑖
∑ 𝑦𝑗
𝑛
𝑗=1

 𝑖𝑓 ∑𝑦𝑖

𝑛

𝑗=1

> 0

1

𝑛
 𝑖𝑓 ∑𝑦𝑖

𝑛

𝑗=1

= 0

 

is 𝑖’s relative share of the payoff. 

Both the Fehr-Schmidt and the Bolton-Ockenfels models make similar predictions, but 

as noted by Cooper and Kagel (2013), in the Fehr-Schmidt model, decisions are affected 

by changes in the distribution of payoffs for others while in the Bolton-Ockenfels model 

they are affected by changes in the average payoff of others. What the two models are 

missing, however, are what Rabin and Levine’s models include: the role of intentions and 

reciprocity (as noted by Fehr and Schmidt (1999, p. 853), Bolton and Ockenfels 

themselves (2000, p. 167) as well as Cooper and Kagel (2013, p. 9)). They are hence, 

effectively, inequity or difference aversion models. 

In 2002, Charness and Rabin showed in their influential study “Understanding Social 

Preferences with Simple Tests” that instead of being inequity averse, people are 

motivated by reciprocity, and are more concerned with increasing social welfare than 

with reducing differences in payoffs. The utility function of Charness and Rabin takes the 

following form (ibid., p. 822) (they also provide a more general model in the Appendix 

of their paper, but themselves note that the model is complicated and mostly serves to 

provide progress in conceptualizing what they have observed in their experiments): 
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𝑢𝑖(𝑦𝑖 , 𝑦𝑗) = (𝜌𝑟 + 𝜎𝑠 + 𝜃𝑞)𝑦𝑗 + (1 − 𝜌𝑟 − 𝜎𝑠 − 𝜃𝑞)𝑦𝑖, 

where  

 𝑟 = 1 𝑖𝑓 𝑦𝑖 > 𝑦𝑗, and 𝑟 = 0 otherwise 

 𝑠 = 1 𝑖𝑓 𝑦𝑖 < 𝑦𝑗 , and 𝑠 = 0 otherwise 

 𝑞 = −1 if 𝑗 has misbehaved, and 𝑞 = 0 otherwise 

 𝜌  (rho) and 𝜎  (sigma) allow for a range of distributional preferences. For 

example, simple competitive preferences can be represented by assuming 𝜎 ≤

𝜌 ≤ 0, meaning that people like their payoffs to be high relative to others’ payoffs. 

Alternatively, difference aversion corresponds to 𝜎 < 0 < 𝜌 < 1,  while social-

welfare preferences can be represented by 1 ≥ 𝜌 > 𝜎 > 0, meaning that subjects 

prefer more for themselves and the other person, but are more in favor of getting 

more for themselves when they are behind than when they are ahead. Again, 

preferences affected by reciprocity would roughly mean that i’s values for 𝜌 and 

𝜎 vary according to her perception of j’s intentions. (ibid., pp. 823-824) 

 𝜃 (theta) provides a mechanism for modeling reciprocity. Essentially, reciprocity 

can be integrated into the model by assuming 𝜃 > 0. Given this assumption, if 

𝑞 = −1 (meaning that j has “misbehaved”), this essentially assumes that i lowers 

both 𝜌 and 𝜎 by the amount 𝜃. By assuming 𝜃 = 0, the model can be used without 

reciprocity motives. 

In Charness and Rabin’s model, a subject’s utility is therefore a weighted sum of her own 

pecuniary payoff and the other’s payoff, where the weight the subject puts on the other’s 

payoff depends on the other’s previous behavior and on whether the other’s payoff is 

larger or smaller than the subject’s own payoff. Based on their experiments, Charness 

and Rabin find a strong taste for social efficiency with concern for those less well-off and 

that reciprocity motives are important in determining people’s behavior. (Ibid., p. 847). 

As can be seen, unlike most of the previous models, the model by Charness and Rabin 

does not include a comparison term, and could hence be categorized as a non-

comparative model. 

Starting from the idea that the others’ payoffs must somehow affect the utility of the 

players, the different studies presented above were thus able not only to show that this 

really happens but that others’ payoffs seem to evoke different effects in different 
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contexts. This, naturally, also led to the models of other-regarding behavior becoming 

more and more complicated as they tried to account for the different factors. 

In response, in their 2007 paper, ”A Tractable Model of Reciprocity and Fairness,” Cox 

et al. introduced the following parametric preference model of other-regarding 

preferences in which the decision maker’s emotional state, 𝜃 , affects the decision 

maker’s choices by determining the marginal rate of substitution between the decision 

maker’s and others’ payoffs:  

𝑢(𝑚, 𝑦) = {

𝑚𝛼 + 𝜃𝑦𝛼

𝛼
, 𝛼 ∈ (−∞, 0) ∪ (0,1]

𝑚𝑦𝜃, 𝛼 = 0.

 

In the model, 𝑚 denotes the payoffs of the decision maker and 𝑦 the payoffs of the other, 

𝜃 is the willingness to reduce/increase own payoff to in order to increase/reduce other’s 

payoff on the equal payoff line 𝑚 = 𝑦, and 𝛼 affects the linearity of the preferences so 

that they are linear if 𝛼 = 1 and strictly convex iff 𝛼 < 1 (Cox et al., 2007, p. 22). The 

model is essentially a modified CES (constant elasticity of substitution) utility function 

which represents homothetic preferences (ibid., p. 22). In the model, the decision 

maker’s emotional state, 𝜃, is affected by the following things (Ibid., pp. 22-23):  

 Status (or relative position) (s). That is, what is the relative status (other than 

relative payoff) of the decision maker to the other. For example, is the other the 

decision maker’s boss, mother, or child, is she older or younger, and so on. 

 Reciprocity (r). Is the other considered to be a friend or a foe? The decision maker 

may like to increase a friend’s payoff even if she loses some of her own payoff, 

while this may not be the case if the other is considered a foe. More specifically, 

the model is specified so that 𝑟(𝑥) = 𝑚(𝑥) − 𝑚0, where 𝑚(𝑥) is the maximum 

payoff that the second mover can guarantee himself given the first mover’s choice 

𝑥, and 𝑚0 is 𝑚(𝑥0) where 𝑥0 can be thought of as a neutral payoff (cf. reference 

point) due to, for example, accepted property rights to a payoff. Notice that the 

comparative part of the model is hence included in the emotional state 

coefficient. 

Cox et al.’s basic hypothesis is that 𝜃(𝑟, 𝑠) increases in r and s. As was the case with the 

other models presented above, Cox et al. assume that the decision maker chooses an 

alternative that maximizes her utility function. They also assume that 𝜃 is identical for 
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different people except for the error term ϵi, and hence denote θi =  θ(r, s) + ϵi. (Ibid., 

p. 23).  

Given the model, the made assumptions, and that 𝛼  is between its extreme values, a 

positive 𝜃 essentially implies that the decision maker is willing to give up her own payoff 

if it sufficiently increases the other’s payoff while a negative 𝜃 implies that the individual 

is willing to pay to reduce the other’s payoff (ibid., p.23). 

As can be seen from above, Cox et al.’s model provides a very general and flexible model 

of reciprocity and fairness. Using their model together with an estimation technique that 

allows for thin- and fat-tailed error distributions and lets the data select (from a class)  

the error distribution that has the best fit (ibid., p. 24), they are able to explain the results 

of a large number of games. Yet, due to its generality, the model is quite naturally missing 

in detail. However, the use of the subject’s emotional state is very convenient in that it 

allows extending the model easily. The essential difference between Cox et al.’s model to 

many of the previous models is that the comparison to the other’s payoff or some other 

neutral outcome is not a separate term in the function, but affects utility through the 

emotional state. 

As can be seen, a number of different models have been developed to describe other-

regarding preferences and selecting any of them for the purpose of this study could easily 

have been justified. However, for the purpose of this study, a modified version of the 

simple Charness and Rabin model is used. The reasons for selecting this model are: 

 It can be fairly easily applied to negative outcomes 

 It is still a fairly simple model (essentially 𝑢𝑖 = 𝛼𝑦𝑗 +  𝛽𝑦𝑖, where 𝛼 = 𝜌𝑟 + 𝜎𝑠 +

𝜃𝑞 and 𝛽 = 1 − 𝛼) 

 While the difference between the payoffs is not included in the model as such, it 

is able to explain different reactions to advantageous and disadvantageous 

inequality 

 It allows testing for reciprocity 

What neither the model by Charness and Rabin nor any of the other models presented 

above take into account is possible loss aversion and other teachings of prospect theory. 

Hence, I will next modify the model accordingly and then analyze it in more detail. 
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 PROSPECT THEORY AND OTHER-REGARDING 

PREFERENCES – AN INTEGRATED MODEL 

Since none of the above models on other-regarding preferences readily incorporate 

prospect theory into them, to be able to analyze other-regarding preferences in the loss 

domain, a model that integrates prospect theory into a model of other-regarding 

preferences is created below. 

6.1. The Model 

As mentioned above, for the purpose of analysis, I have chosen to use the (simple version 

of the) other-regarding preference model by Charness and Rabin 

(1) 𝑢𝑖(𝑦𝑖 , 𝑦𝑗) = (𝜌𝑟 + 𝜎𝑠 + 𝜃𝑞)𝑦𝑗 + (1 − 𝜌𝑟 − 𝜎𝑠 − 𝜃𝑞)𝑦𝑖, 

which I will use together with the parametric form of the Prospect theory value function 

by Kahneman and Tversky: 

(2)  𝑣(𝑥𝑖) =  {
𝑥𝑖
𝛼  𝑖𝑓 𝑥𝑖 ≥ 0

−𝜆(−𝑥𝑖)
𝛽𝑖𝑓 𝑥𝑖 < 0

. 

Where, again, it is assumed that 𝑥0 = 0 and hence 𝑥𝑖 is the deviation from the reference 

point. Combining the above functions (1) and (2), we get (see the chapter “Critical Review 

of the Integrated Model” for a discussion on the use of exponents): 

(3) 𝑢(𝑥𝑖, 𝑥𝑗) =

 {
(𝜌𝑟 + 𝜎𝑠 + 𝜃𝑞)𝑥𝑗

𝛼 + (1 − 𝜌𝑟 − 𝜎𝑠 − 𝜃𝑞)𝑥𝑖
𝛼 𝑖𝑓 𝑥 ≥ 0

(−𝜆)(((𝜌𝑟 + 𝜎𝑠 + 𝜃𝑞)(−𝑥𝑗)
𝛽 + (1 − 𝜌𝑟 − 𝜎𝑠 − 𝜃𝑞)(−𝑥𝑖)

𝛽)) 𝑖𝑓 𝑥 < 0
,  

where 

 𝑟 = 1 𝑖𝑓 𝑥𝑖 > 𝑥𝑗, and 𝑟 = 0 otherwise 

 𝑠 = 1 𝑖𝑓 𝑥𝑖 < 𝑥𝑗, and 𝑠 = 0 otherwise 

 𝑞 = −1 in case of negative reciprocity (j has been unkind towards i),  𝑞 = 1 in case 

of positive reciprocity (j has been kind towards i), and 𝑞 = 0  otherwise 

(reciprocity plays no role).  

If we assume preference-homogeneity, loss-aversion, and that the function is piecewise 

linear, meaning that 𝛼 = 𝛽 = 1, the model becomes:  
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(4) 𝑢(𝑥𝑖, 𝑥𝑗) =

 {
(𝜌𝑟 + 𝜎𝑠 + 𝜃𝑞)𝑥𝑗 + (1 − 𝜌𝑟 − 𝜎𝑠 − 𝜃𝑞)𝑥𝑖 𝑖𝑓 𝑥 ≥ 0

(−𝜆)(− ((𝜌𝑟 + 𝜎𝑠 + 𝜃𝑞)(−𝑥𝑗) + (1 − 𝜌𝑟 − 𝜎𝑠 − 𝜃𝑞)(−𝑥𝑖))) 𝑖𝑓 𝑥 < 0
,  

Changing the values of 𝜌, 𝜎 and 𝜃 then changes the way the agent feels about others as 

follows: 

 Changing the values of 𝜌 (given no misbehavior): 

o If 𝜌 < 0, the agent likes being ahead. The smaller 𝜌 is, the more the agent 

likes being ahead. 

o If 𝜌 = 0, the agent is perfectly selfish. When the agent is ahead, she does 

not care about the other’s payoff at all. 

o If 𝜌 > 0, the agent starts gradually disliking being ahead. 

o If 𝜌 = 0.5, the agent cares just as much about the other’s payoff as her own 

payoff. 

o If 𝜌 = 1, the agent only cares about the other’s payoff. 

 Changing the values of 𝜎 (given no misbehavior): 

o If 𝜎 < 0, the agent dislikes the other being ahead. The smaller 𝜎 is, the 

more the agent dislikes it. 

o If 𝜎 = 0, the agent is perfectly selfish. When the agent is behind, she does 

not care about the other’s payoff at all. 

o If 𝜎 > 0, when the agent is behind, she starts gradually getting positive 

utility from the other’s payoff. 

o If 𝜎 = 0.5, when the agent is behind, she cares just as much about the 

other’s payoff as about her own payoff.  

o If 𝜎 = 1, the agent only cares about the other’s payoff. 

 Changing the values of 𝜃:  

o Assuming negative reciprocity, 𝜃 > 0 which means that the other’s payoff 

gets a more negative weight and the agent’s own payoff gets a more 

positive weight in case of misbehavior by the other (keeping in mind that 

𝑞 = −1 in case of misbehavior). 

One of the critical questions in this study is, does the loss aversion parameter, 𝜆, (see 

equation (3)) moderate the way in which the other’s payoff influences the agent’s utility. 

That is, do other people’s losses evoke the same amount of loss aversion as losses of the 
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decision maker or is loss aversion only related to the decision maker’s own losses? To be 

able to study this question I will denote the model as follows: 

(5)  𝑢(𝑥𝑖, 𝑥𝑗) =

 {
(𝜌𝑟 + 𝜎𝑠 + 𝜃𝑞)𝑥𝑗

𝛼 + (1 − 𝜌𝑟 − 𝜎𝑠 − 𝜃𝑞)𝑥𝑖
𝛼  𝑖𝑓 𝑥 ≥ 0

(−𝜆𝑗 )(𝜌𝑟 + 𝜎𝑠 + 𝜃𝑞)(−𝑥𝑗)
𝛼 + (−𝜆𝑖 )(1 − 𝜌𝑟 − 𝜎𝑠 − 𝜃𝑞)(−𝑥𝑖)

𝛼  𝑖𝑓 𝑥 < 0
, 

where 𝜆𝑖 may or may not be the same as 𝜆𝑗.  

Following in the tradition of expected utility theory, in each of the games, it is expected 

that all players make choices that maximize their utility function. The first mover in a 

dictator game hence faces the following maximization problem: 

(6) max𝑢(𝑥𝑖 , 𝑥𝑗) =

 {
(𝜌𝑟 + 𝜎𝑠 + 𝜃𝑞)𝑥𝑗

𝛼 + (1 − 𝜌𝑟 − 𝜎𝑠 − 𝜃𝑞)𝑥𝑖
𝛼  𝑖𝑓 𝑥 ≥ 0

(−𝜆𝑗 )(𝜌𝑟 + 𝜎𝑠 + 𝜃𝑞)(−𝑥𝑗)
𝛼 + (−𝜆𝑖 )(1 − 𝜌𝑟 − 𝜎𝑠 − 𝜃𝑞)(−𝑥𝑖)

𝛼  𝑖𝑓 𝑥 < 0
, 

𝑠. 𝑡.  𝑥𝑖 + 𝑥𝑗 = 𝑥, 

Where 𝑥 is the total amount to be divided between the players. Hence,  𝑥𝑖 + 𝑥𝑗 = 𝑥 is 

essentially the decision maker’s budget constraint. Inserting the budget constraint into 

the utility function, the maximization problem becomes 

(7)  max𝑢(𝑥𝑖 , 𝑥𝑗) =

 {
(𝜌𝑟 + 𝜎𝑠 + 𝜃𝑞)(𝑥 − 𝑥𝑖)

𝛼 + (1 − 𝜌𝑟 − 𝜎𝑠 − 𝜃𝑞)𝑥𝑖
𝛼  𝑖𝑓 𝑥 ≥ 0

(−𝜆𝑗 )(𝜌𝑟 + 𝜎𝑠 + 𝜃𝑞)(−(𝑥 − 𝑥𝑖))
𝛼 + (−𝜆𝑖 )(1 − 𝜌𝑟 − 𝜎𝑠 − 𝜃𝑞)(−𝑥𝑖)

𝛼  𝑖𝑓 𝑥 < 0
 

Solving the maximization problem when 𝑥 ≥ 0: 

𝜕𝑢

𝜕𝑥𝑖
= −𝛼(𝜌𝑟 + 𝜎𝑠 + 𝜃𝑞)(𝑥 − 𝑥𝑖)

𝛼−1 + 𝛼(1 − 𝜌𝑟 − 𝜎𝑠 − 𝜃𝑞)𝑥𝑖
𝛼−1 = 0 

𝛼(1 − 𝜌𝑟 − 𝜎𝑠 − 𝜃𝑞)𝑥𝑖
𝛼−1 = −𝛼(𝜌𝑟 + 𝜎𝑠 + 𝜃𝑞)(𝑥 − 𝑥𝑖)

𝛼−1 

(
𝑥𝑖

𝑥 − 𝑥𝑖
)𝛼−1 =

(𝜌𝑟 + 𝜎𝑠 + 𝜃𝑞)

(1 − 𝜌𝑟 − 𝜎𝑠 − 𝜃𝑞)
 

𝑥𝑖
𝑥 − 𝑥𝑖

= (
(𝜌𝑟 + 𝜎𝑠 + 𝜃𝑞)

(1 − 𝜌𝑟 − 𝜎𝑠 − 𝜃𝑞)
)
1

𝛼−1  
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 𝑥𝑖 =
𝑥∗(

(𝜌𝑟+𝜎𝑠+𝜃𝑞)

(1−𝜌𝑟−𝜎𝑠−𝜃𝑞)
)
1

𝛼−1

1+(
(𝜌𝑟+𝜎𝑠+𝜃𝑞)

(1−𝜌𝑟−𝜎𝑠−𝜃𝑞)
)
1

𝛼−1

 

(8) 𝑥𝑖 =
𝑥∗(𝜌𝑟+𝜎𝑠+𝜃𝑞)

1
𝛼−1

(1−𝜌𝑟−𝜎𝑠−𝜃𝑞)
1

𝛼−1+(𝜌𝑟+𝜎𝑠+𝜃𝑞)
1

𝛼−1

 

For the above solution to be defined, 𝛼 ≠ 1, (1 − 𝜌𝑟 − 𝜎𝑠 − 𝜃𝑞)
1

𝛼−1 + (𝜌𝑟 + 𝜎𝑠 + 𝜃𝑞)
1

𝛼−1 ≠

0, and (𝜌𝑟 + 𝜎𝑠 + 𝜃𝑞), (1 − 𝜌𝑟 − 𝜎𝑠 − 𝜃𝑞) > 0. 

Similarly, when 𝑥 < 0, 

𝜕𝑢

𝜕𝑥𝑖
= 𝛼(𝜌𝑟 + 𝜎𝑠 + 𝜃𝑞)(−(𝑥 − 𝑥𝑖))

𝛼−1 − 𝛼(1 − 𝜌𝑟 − 𝜎𝑠 − 𝜃𝑞)(−𝑥𝑖)
𝛼−1 = 0 

𝑥𝑖
𝑥 − 𝑥𝑖

= (
(−𝜆𝑗 )(𝜌𝑟 + 𝜎𝑠 + 𝜃𝑞)

(−𝜆𝑖 )(1 − 𝜌𝑟 − 𝜎𝑠 − 𝜃𝑞)
)
1

𝛼−1  

𝑥𝑖 =
𝑥 ∗ (

(−𝜆𝑗 )(𝜌𝑟 + 𝜎𝑠 + 𝜃𝑞)

(−𝜆𝑖 )(1 − 𝜌𝑟 − 𝜎𝑠 − 𝜃𝑞)
)
1

𝛼−1

1 + (
(−𝜆𝑗 )(𝜌𝑟 + 𝜎𝑠 + 𝜃𝑞)

(−𝜆𝑖 )(1 − 𝜌𝑟 − 𝜎𝑠 − 𝜃𝑞)
)
1

𝛼−1

 

(9) 𝑥𝑖 =
𝑥∗((−𝜆𝑗 )(𝜌𝑟+𝜎𝑠+𝜃𝑞))

1
𝛼−1

((−𝜆𝑖 )(1−𝜌𝑟−𝜎𝑠−𝜃𝑞))
1

𝛼−1+((−𝜆𝑗 )(𝜌𝑟+𝜎𝑠+𝜃𝑞))

1
𝛼−1

 

Respectively, for the above solution to be defined, 𝛼 ≠ 1 , ((−𝜆𝑖 )(1 − 𝜌𝑟 − 𝜎𝑠 −

𝜃𝑞))
1

𝛼−1 + ((−𝜆𝑗 )(𝜌𝑟 + 𝜎𝑠 + 𝜃𝑞))

1

𝛼−1
≠ 0,  and (−𝜆𝑗 )(𝜌𝑟 + 𝜎𝑠 + 𝜃𝑞) , (−𝜆𝑖 )(1 − 𝜌𝑟 −

𝜎𝑠 − 𝜃𝑞) > 0. 

Using equation (8) as an example, we can now see that the solution can be written as  

(10) 
𝑥𝑖

𝑥
=

(𝜌𝑟+𝜎𝑠+𝜃𝑞)
1

𝛼−1

(1−𝜌𝑟−𝜎𝑠−𝜃𝑞)
1

𝛼−1+(𝜌𝑟+𝜎𝑠+𝜃𝑞)
1

𝛼−1

, 

which shows that the share of the total that the agent will keep for herself equals the 

weight put on the others payoff (to the power of 
1

𝛼−1
) over the total of the weight put on 

the agent’s own payoff (to the power of 
1

𝛼−1
 ) and the weight put on the other’s payoff (to 

the power of 
1

𝛼−1
). 
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In dictator games, the dictator thereby makes choices that maximize her own utility 

function. She may naturally take the whole amount for herself and give nothing to the 

other player. If, however, she chooses to give something to the other player, it is assumed 

that this decision still maximizes her personal utility. 

In ultimatum games, a second mover (the responder) is added to the game. The second 

mover makes a choice between accepting the offer and thereby receiving the offered 

share of gains/losses and rejecting the offer and thereby receiving nothing/a specific loss. 

Again, assuming that the second mover makes choices that maximize her utility function, 

this means that if the second mover rejects the offer, the utility received by the second 

mover when both parties receive nothing/a specific loss must be greater than or at least 

equal to the utility received by the second mover when both parties divide the gain/loss 

as suggested by the proposer. Therefore, for a rejection to take place, it must be the case 

that: 

(11) 𝑢𝑟 (𝑥𝑖
𝑟
,
𝑥𝑗
𝑟) ≥ 𝑢𝑎(𝑥𝑖

𝑎, 𝑥𝑗
𝑎), 

where 𝑢𝑟 denotes utility if the proposal is rejected and 𝑢𝑎 denotes utility if the proposal 

is accepted. 

Essentially then, in ultimatum games the possibility that the second mover may reject 

the offer can be seen as a further restriction on the maximization problem of the first 

mover. To maximize her utility, the first mover must offer a large enough share to the 

second mover to avoid rejection. The maximization problem of the first mover in 

ultimatum games hence becomes: 

max𝑢(𝑥𝑖 , 𝑥𝑗)

=  {
(𝜌𝑟 + 𝜎𝑠 + 𝜃𝑞)(𝑥 − 𝑥𝑖)

𝛼 + (1 − 𝜌𝑟 − 𝜎𝑠 − 𝜃𝑞)𝑥𝑖
𝛼 𝑖𝑓 𝑥 ≥ 0

(−𝜆𝑗 )(𝜌𝑟 + 𝜎𝑠 + 𝜃𝑞)(−𝑥 − 𝑥𝑖)
𝛼 + (−𝜆𝑖 )(1 − 𝜌𝑟 − 𝜎𝑠 − 𝜃𝑞)(−𝑥𝑖)

𝛼 𝑖𝑓 𝑥 < 0
 

 𝑠. 𝑡.  𝑥𝑖 + 𝑥𝑗 = 𝑥 

𝑢𝑗
𝑟(𝑥𝑖

𝑟
,
𝑥𝑗
𝑟) ≤ 𝑢𝑗

𝑎(𝑥𝑖
𝑎, 𝑥𝑗

𝑎) 

That is, the decision maker must maximize her utility subject to the budget constraint 

( 𝑥𝑖 + 𝑥𝑗 = 𝑥 ) and to the so-called rejection constraint (𝑢𝑗
𝑟 (𝑥𝑖

𝑟
,
𝑥𝑗
𝑟) ≤ 𝑢𝑗

𝑎(𝑥𝑖
𝑎 , 𝑥𝑗

𝑎)), which 

refers to the fact that the utility given by the proposal must be large enough for the second 
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mover so that she does not reject the proposal even if she feels that the first mover has 

misbehaved. 

The assumption made here is that in case of ultimatum games, each participant has in 

mind some ‘socially acceptable’ share. This can be described in different ways, such as 

an expected level of altruism in others, or as an ‘acceptance threshold’ based on, for 

example, social norms. In this study, I will assume that the rejection of a proposal is due 

to misbehavior in the form of offering a lower share than what is socially acceptable to 

the second mover. Such misbehavior will then affect the way in which the second mover 

valuates the proposed division and will show up in the reciprocity coefficient 𝜃 of the 

used model. That is, offering too small a share of the total amount is interpreted as 

misbehavior and hence leads to a case in which 𝑞 = −1 in the second mover’s utility 

function when she valuates the proposal. The sequence of thought is: 

1. A proposal is made 

2. The second mover checks if the proposal is above or below what’s ‘socially 

acceptable’ 

a. If above, valuate the offer without misbehavior (𝑞 = 0) 

b. If below, valuate the offer with misbehavior (𝑞 = −1) 

What this essentially means for the first mover is that the she must somehow know the 

utility function of the second mover and take it into account when considering the 

proposal. This knowledge could naturally be based on previous experience from similar 

situations, and hence any type of expectations, for example rational expectations, but for 

the sake of simplicity, I will make the assumption that with no better knowledge at hand, 

the first mover expects that the utility function of the second mover follows the first 

mover’s own utility function. This assumption is not that far-fetched, as people quite 

often seem to make assumptions about other people’s behavior based on the following 

question: what would I do in the same situation. It is also supported by the so-called false 

consensus effect, which means that people tend to see their own choices and judgments 

as relatively common and appropriate to a given context (Ross et al. (1977)). 

Assuming that the level that is socially acceptable may be somewhat different for each 

individual, to make sure that the proposal is not rejected the first mover must therefore 

use the knowledge that she has of the other’s utility function and calculate the smallest 

possible share that the second mover would still accept even if the first mover’s actions 

were considered as misbehavior. Essentially, instead of everyone knowing the socially 
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acceptable share, the assumption made is that the proposer knows how misbehavior will 

affect the valuation of the second mover and will propose a share that will make the 

second mover indifferent between accepting and rejecting even in the case of 

misbehavior. This can be solved from (utility of rejection equals utility of acceptance): 

(12) 𝑢𝑗
𝑟 (𝑥𝑖

𝑟
,
𝑥𝑗
𝑟) = 𝑢𝑗

𝑎(𝑥𝑖
𝑎 , 𝑥𝑗

𝑎) 

Naturally, the proposer could also assume that the second mover is highly self-regarding 

or highly other-regarding, which would change the proposal made. However, given the 

assumptions made and the model used, the proposer essentially assumes not just that 

the second mover has the same preferences as she does, but that the second mover knows 

(or assumes) that the first mover knows (or assumes) this, and that the second mover 

also knows (or assumes) that they both have the same preferences. Hence, given that the 

rejection constraint is binding (if it is not, the proposer will offer the same share in the 

dictator and ultimatum games), the first mover will propose a share that the second 

mover will be indifferent to accept or reject and the second mover will say that she will 

accept this share since she knows that this is both the smallest share that she is willing 

to accept as well as the share that the first mover will propose. 

Solving equation (12) in the gains side (rejection leads to 0 payoff for both, and hence to 

𝑢𝑗
𝑟 (𝑥𝑖

𝑟
,
𝑥𝑗
𝑟) = 0 ) using the selected model, we get (notice that following the above 

notation, the second mover’s payoff here is (𝑥 − 𝑥𝑖): 

𝑢𝑗
𝑎 = (𝜌𝑟 + 𝜎𝑠 + 𝜃𝑞)𝑥𝑖

𝛼 + (1 − 𝜌𝑟 − 𝜎𝑠 − 𝜃𝑞)(𝑥 − 𝑥𝑖)
𝛼 = 0 

(13) 𝑥𝑖
𝑎 =

𝑥∗(−
(1−𝜌𝑟−𝜎𝑠−𝜃𝑞)

(𝜌𝑟+𝜎𝑠+𝜃𝑞)
)
1
𝛼

(1+(−
(1−𝜌𝑟−𝜎𝑠−𝜃𝑞)

(𝜌𝑟+𝜎𝑠+𝜃𝑞)
)

1
𝛼
)

 

For the above solution to be defined when diminishing sensitivity applies, the following 

condition must be true: −
(1−𝜌𝑟−𝜎𝑠−𝜃𝑞)

(𝜌𝑟+𝜎𝑠+𝜃𝑞)
> 0, meaning that either 1 − 𝜌𝑟 − 𝜎𝑠 − 𝜃𝑞 < 0 or 

𝜌𝑟 + 𝜎𝑠 + 𝜃𝑞 < 0, and 𝜌𝑟 + 𝜎𝑠 + 𝜃𝑞 ≠ 0. Assuming that only shares where 𝑥 − 𝑥𝑖 < 𝑥𝑖 

are rejected, this means that 𝜃 > 𝜎  or that 𝜎 + 𝜃 > 1 for these conditions to be true. Of 

these conditions, the first one means that the effect of negative reciprocity must be larger 

than the weight put on the other’s payoff when the agent herself has a smaller payoff. 

That is, negative reciprocity must have a forceful enough effect to make the agent dislike 

being behind, even if she does not dislike being behind otherwise. The latter of the 
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conditions, 𝜎 + 𝜃 > 1, would imply that in case of misbehavior, the agent would put a 

negative weight on her own payoff. Of these two conditions, the first one seems more 

plausible. 

In the loss domain, the maximum accepted loss comes from solving (rejection leads to 

each participant receiving a loss of (𝑥𝑟): 

(14) (−𝜆𝑖 )(𝜌𝑟 + 𝜎𝑠 + 𝜃𝑞)(−𝑥𝑖)
𝛼 + (−𝜆𝑗 )(1 − 𝜌𝑟 − 𝜎𝑠 − 𝜃𝑞)(−(𝑥 − 𝑥𝑖))

𝛼
= 

 (−𝜆𝑖 )(𝜌𝑟 + 𝜎𝑠 + 𝜃𝑞)(−𝑥𝑟)
𝛼 + (−𝜆𝑗 )(1 − 𝜌𝑟 − 𝜎𝑠 − 𝜃𝑞)(−𝑥𝑟)

𝛼 

The large number of dictator game experiments in the gain domain that have been 

conducted seem to indicate that while a fifty-fifty split of the total payoff tends to be very 

common, it is quite uncommon for participants to choose to take everything for 

themselves and quite common for them to give a specific share between half and nothing 

to the other player. Hence, any linear model that attempts to explain this behavior must 

have at least one kink in it, since a linear model with no kinks in it will always result 

either in corner solutions or in total indifference in the way in which payoffs are shared. 

Applying this to the above model would mean that if 𝜌 > 𝜎, in all cases other than 100/0 

and 50/50 shares there must be at least two kinks, one at the equal division line and 

another one at the selected point of division. A nonlinear model does not have this 

requirement of two kinks and might therefore be preferred. 

For the ultimatum game, using the utility function of the other participant as a constraint 

and then including the reciprocity parameter in the model explains a lot of the behavior 

in ultimatum experiments. A large enough value of 𝜃 and a small enough offer (small 

gains/large losses for the second mover) by the proposer can reduce the utility of the 

respondent so much that a rejection offers higher utility than acceptance. This is because 

the effect of 𝜃 > 0 on a respondent’s utility in case of misbehavior is: 

𝜕𝑢

𝜕𝜃
= −𝑥𝑗

𝛼 + 𝑥𝑖
𝛼 < 0, when 𝑥𝑖 < 𝑥𝑗. 

This means that an increase in the reciprocity coefficient in the case of negative 

reciprocity reduces the utility of the respondent who has a smaller payoff. 

6.2. Indifference Curves 

Let us then examine the indifference curves given by the model. In the below analysis, 

it should be noted that 𝒙𝒋 (other’s payoff) is always on the horizontal axis and 
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𝒙𝒊 (agent’s payoff) on the vertical axis. Assuming preference-homogeneity, loss-

aversion and that the function is piecewise linear, meaning that 𝛼 = 𝛽 = 1, (function (4)) 

the marginal rate of substitution (MRS) becomes: 

(15) 𝑀𝑅𝑆𝛼=𝛽=1 = {

𝜌𝑟+𝜎𝑠+𝜃𝑞

1−𝜌𝑟−𝜎𝑠−𝜃𝑞
, 𝑖𝑓 𝑥 ≥ 0 

(𝜆𝑗 )(𝜌𝑟+𝜎𝑠+𝜃𝑞)

(𝜆𝑖 )(1−𝜌𝑟−𝜎𝑠−𝜃𝑞)
, 𝑖𝑓 𝑥 < 0

 

This means that the MRS is linear and independent of 𝑥𝑖and 𝑥𝑗, meaning that agents are 

just as willing to exchange their own payoff for the other’s payoff at any given point on a 

given indifference curve with the exception that given different values of 𝜌 and 𝜎, the 

indifference curves have a kink at the equal payoff line (𝑥𝑖 = 𝑥𝑗) and, hence, MRS differs 

when being ahead and when being behind. Moreover, if 𝜆𝑖 ≠ 𝜆𝑗, MRS’s differ in the gain 

and loss domains.  

If we assume social welfare preferences (1 ≥ 𝜌 > 𝜎 > 0), we can see that the slope of the 

indifference curve (defined as −𝑀𝑅𝑆) must be more negative when the agent is ahead 

than when she is behind (since 
𝜌

(1−𝜌)
>

𝜎

(1−𝜎)
, if 𝜌 > 𝜎). This means that for as long as the 

agent is ahead, she is more willing to give from her own payoff to increase the other’s 

payoff. Misbehavior by others, that is negative reciprocity, increases the slope of the 

indifference curve (decreases the numerator and increases the denominator and hence 

makes it less negative), which means that the agent is less willing to decrease her own 

payoff in order to increase the other’s payoff after misbehavior. If the reciprocity 

parameter 𝜃  is large enough, the other’s payoff may become a negative thing which 

reduces the agent’s utility and hence the slope of the indifference curve may also become 

positive. 

The following represent the indifference curves for gains with the following coefficient 

values: 𝜌 = 0.424, 𝜎 = 0.023 and 𝜃 = 0.111 (cf. Charness and Rabin (2002)). 
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Figure 3: Linear indifference curves for gains 

For non-linear preferences (that is, 𝛼 ≠ 𝛽 𝑎𝑛𝑑 𝛼 ≠ 1 𝑎𝑛𝑑/𝑜𝑟 𝛽 ≠ 1), the MRS is: 

(16) 𝑀𝑅𝑆 =
𝜕𝑢/𝜕𝑥𝑗

𝜕𝑢/𝜕𝑥𝑖
= {

(𝜌𝑟+𝜎𝑠+𝜃𝑞)𝑥𝑗
𝛼−1

(1−𝜌𝑟−𝜎𝑠−𝜃𝑞)𝑥𝑖
𝛼−1 , 𝑖𝑓 𝑥 ≥ 0 

(−𝜆𝑗 )(𝜌𝑟+𝜎𝑠+𝜃𝑞)(−𝑥𝑗)
𝛽−1

(−𝜆𝑖 )(1−𝜌𝑟−𝜎𝑠−𝜃𝑞)(−𝑥𝑖)
𝛽−1 , 𝑖𝑓 𝑥 < 0

 

For non-linear preferences (𝛼, 𝛽 ≠ 1, function (3) above) and assuming no misbehavior 

(𝑞 = 0) and social welfare preferences (1 ≥ 𝜌 > 𝜎 > 0)  the essential thing to notice is 

that indifference curves are strictly convex if and only if 𝛼, 𝛽 < 1. This can be easily seen 

since if 𝛽 − 1 < 0, the MRS decreases as −𝑥𝑗  increases (−𝑥𝑖  decreases) and hence the 

indifference curve becomes flatter as you move left along the x-axis (other’s payoff). 

Similarly, if 𝛽 − 1 > 0, the MRS increases as −𝑥𝑗 increases (−𝑥𝑖 decreases) and hence the 

indifference curve becomes steeper as you move left along the x-axis (other’s payoff). 

Hence, following prospect theory and assuming diminishing sensitivity, which implies 

convexity of indifference curves, it must be that 𝛼, 𝛽 ∈ (−∞, 0) ∪ (0,1]. I will return to the 

implications that this has below when discussing the effects of diminishing sensitivity. 

An obvious challenge in using the model is the need to define indifference curves in the 

loss domain. Usually indifference curves are only defined in the non-negative quadrant 

I of the Cartesian coordinate system (meaning only positive values of 𝑥𝑖 and 𝑥𝑗). In the 

loss domain, meaning the non-positive quadrant III of the Cartesian coordinate system, 

the problem is that both of the “goods” are actually “bads”. To address this problem, let 

us slowly develop the indifference curves in the non-positive quadrant. 
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To start with, let us assume fully selfish preferences, meaning that 𝜌 = 𝜎 = 0 with no 

misbehavior. In this case, the indifference curves will be horizontal lines and look like 

this. The blue line indicates equal payoff. 

 
 

Figure 4: IC’s for negative payoffs, selfish preferences 

Let us then increase the values of 𝜌 and 𝜎 so that 𝜌 = 𝜎 = 0.2, which would indicate that 

the agent also cares about the other’s payoff. This means that the slope of the indifference 

curves starts becoming negative. 

 
 

Figure 5: IC’s for negative payoffs, ρ,σ>0 

Now given different values of 𝜌 and 𝜎 (with 𝜌 >  𝜎), a kink appears at the equal payoff 

line.  
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Figure 6: IC’s for negative payoffs, ρ> σ>0 

As can be seen above, as long as 𝜌, 𝜎 > 0, the indifference curves in the linear model have 

a negative slope. Given 𝜌 =  𝜎 = 0.5, the slope of the indifference curves is -1 and the 

agent is indifferent between losses for herself and for the other. Given that 𝜌 >  𝜎, the 

slope of the indifference curves is more negative when the agent has less losses than the 

other and less negative when the agent has more losses than the other. Again, the 

intuition is that the agent is more concerned with her own payoff when she is behind and 

starts caring more about the other’s payoff when she is ahead.  

Using this model, for as long as 0.5 > 𝜌 > 𝜎 > 0,  which means that the slope of the 

indifference curves is less negative than that of the budget constraint (𝑀𝑅𝑆𝑎ℎ𝑒𝑎𝑑 =

𝜌

(1−𝜌)
< 1 𝑎𝑛𝑑 𝑀𝑅𝑆𝑏𝑒ℎ𝑖𝑛𝑑 =

𝜎

(1−𝜎)
< 1), the agent will choose to give all the losses to the 

other. However, if  

 𝑀𝑅𝑆𝑎ℎ𝑒𝑎𝑑 =
𝜌

(1−𝜌)
> 1 𝑎𝑛𝑑 𝑀𝑅𝑆𝑏𝑒ℎ𝑖𝑛𝑑 =

𝜎

(1−𝜎)
< 1 , the budget constraint will 

touch the highest indifference possible curve at the equal division line, and hence 

the agent will decide to share the money 50/50. 

 𝑀𝑅𝑆𝑎ℎ𝑒𝑎𝑑 =
𝜌

(1−𝜌)
< 1 𝑎𝑛𝑑 𝑀𝑅𝑆𝑏𝑒ℎ𝑖𝑛𝑑 =

𝜎

(1−𝜎)
> 1, the agent will take all the losses 

for herself 

 𝑀𝑅𝑆𝑎ℎ𝑒𝑎𝑑 =
𝜌

(1−𝜌)
> 1 𝑎𝑛𝑑 𝑀𝑅𝑆𝑏𝑒ℎ𝑖𝑛𝑑 =

𝜎

(1−𝜎)
> 1, the agent will give all the losses 

to the other (since 0.5 > 𝜌 > 𝜎 > 0) 

We will return to this when discussing the possible effects of loss aversion. 
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6.2.1. Effects of Diminishing Sensitivity 

Using the assertion made in prospect theory that losses exhibit diminishing sensitivity 

just like gains do means that 0 < 𝛼, 𝛽 < 1  in the nonlinear model (equation (5)). As 

described earlier, diminishing sensitivity implies that the marginal disutility from losses 

decreases as losses become larger, meaning that if I’m already losing €10,000.00, losing 

another €10.00 will not make as much difference as it would if I had not lost anything to 

start with. 

This means that the utility curve is concave in the gain domain and convex in the loss 

domain. Kahneman and Tversky (1992, p. 311) get a median estimate of 𝛼, 𝛽 = 0.88 from 

their data. This means that given that 1 ≥ 𝜌 > 𝜎 > 0 and assuming no misbehavior, the 

indifference curves in the non-positive quadrant must be convex. However, this has an 

interesting implication: since in the non-positive quadrant utility increases towards the 

origin, the solutions to a maximization problem with a linear budget constraint are 

always corner solutions (that is, depending on the slope of the indifference curves and 

the budget constraint, utility is maximized by giving all the losses either to the agent 

herself or to the other). Hence, introducing the idea of diminishing sensitivity from 

prospect theory to other-regarding preferences leads to the prediction that when it comes 

to dividing losses, agents always choose corner solutions. The below graph helps visualize 

the implication of convex indifference curves in the loss domain. The blue line is the 

equal payoff line, the green line the budget constraint, and the rest of the lines are 

indifference curves. As can be seen, the budget constraint line reaches the highest 

indifference curve where it touches the y or x axis. 

 
 

Figure 7: Convex indifference curves in the loss domain 
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Hence, prospect theory’s idea of diminishing sensitivity seems to lead to a preference for 

corner solutions in the loss domain, meaning that the agent tends to choose that either 

she herself or the other takes all the losses. This is analogous to having concave 

indifference curves in the gain domain, which might be the case for example if both 

“goods” were actually “bads”. The above implication that diminishing marginal utility in 

losses seems to have on the model used is an interesting theoretical finding and it will be 

discussed further in relation to the results of the experiment. 

6.2.2. Effects of Loss Aversion 

As mentioned above, one of the critical questions in this study is, does the loss aversion 

parameter, 𝜆,  moderate the way in which the other’s payoff influences the agent’s 

utility. That is, do other people’s losses evoke loss aversion or is loss aversion only related 

to the decision maker’s own losses? 

To find out how the loss aversion coefficient affects decision making, let us look at the 

slopes of the indifference curves. Remembering that the slope of the indifference curve 

is defined as –MRS, and looking at the linear model, we can see that if 𝜆𝑗 = 𝜆𝑖 , the 

coefficients cancel each other out, and hence, they do not affect the decision at all. 

However, if 𝜆𝑗 ≠ 𝜆𝑖 , there are two possible cases, 𝜆𝑗 < 𝜆𝑖 and 𝜆𝑗 > 𝜆𝑖.  Looking at  

𝑀𝑅𝑆𝛼=𝛽=1 =
(𝜆𝑗 )(𝜌𝑟+𝜎𝑠+𝜃𝑞)

(𝜆𝑖 )(1−𝜌𝑟−𝜎𝑠−𝜃𝑞)
 we can see that if 𝜆𝑗 > 𝜆𝑖, the MRS increases compared to 

𝜆𝑗 = 𝜆𝑖, and hence the slope of the indifference curve becomes more negative. This would 

indicate that the agent is more willing to increase her own losses to reduce the other’s 

losses. On the other hand, if 𝜆𝑗 < 𝜆𝑖 , the slope of the indifference curve becomes less 

negative and the agent is less willing to increase her own losses to reduce the other’s 

losses. 

Using the non-linear model for which =
(−𝜆𝑗 )(𝜌𝑟+𝜎𝑠+𝜃𝑞)(−𝑥𝑗)

𝛽−1

(−𝜆𝑖 )(1−𝜌𝑟−𝜎𝑠−𝜃𝑞)(−𝑥𝑖)
𝛽−1 ,  we can, again, see that 

if 𝜆𝑗 > 𝜆𝑖, the MRS increases compared to 𝜆𝑗 = 𝜆𝑖 and hence again, the agent is at each 

point more willing to increase her own losses to reduce the other’s losses. Vice versa, if 

𝜆𝑗 < 𝜆𝑖, then the agent is at each point less willing to increase her own losses to reduce 

the other’s losses. 

Effectively, as described above, assuming a linear model and 1 ≥ 𝜌 > 𝜎 > 0 predicts 

corner solutions or an equal split in the dictator game while assuming a non-linear 

model, 1 ≥ 𝜌 > 𝜎 > 0 , and diminishing sensitivity (based on prospect theory) predicts 
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corner solutions. Therefore, in such a case the introduction of different loss aversion 

coefficients for self and other may only change the predicted outcome if 𝜆𝑗 > 𝜆𝑖 and the 

loss aversion coefficient of the other is large enough so that it effectively induces the 

agent to put more weight on the other’s outcome than on her own outcome. This changes 

if diminishing sensitivity is not assumed since then changes in 
−𝜆𝑗

−𝜆𝑖 
 change the point at 

which the highest possible indifference curve is tangent to the budget constraint. 

Effectively, if 
−𝜆𝑗

−𝜆𝑖 
> 1, the agent should leave a larger share (of the total gains) for the 

other in the loss domain than in the gain domain, and if 
−𝜆𝑗

−𝜆𝑖 
< 1, the agent should leave 

a smaller share (of the total gains) for the other in the loss domain than in the gain 

domain. 

Using the linear model, the case must be such that the loss aversion coefficients 

effectively change the slope of the indifference curves in the loss domain to be smaller 

than -1 (which is the slope of the budget constraint). That is, 𝑀𝑅𝑆 > 1. The below graphs 

show the way in which the agent’s decision changes from giving all the losses to the other 

to giving none of the losses to the other when the loss aversion coefficient for the other 

becomes (sufficiently) larger than the loss aversion coefficient for herself. 

 
 

Figure 8: How a loss aversion coefficient may change the corner solution 

Naturally, loss aversion may also affect the decision of the second mover in ultimatum 

games. Here, putting relatively more weight on your own losses than on the other’s losses 

(𝜆𝑗 < 𝜆𝑖) naturally increases the share demanded in an ultimatum game, while putting 

relatively more weight on the other’s losses would decrease the share demanded. 
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As we will see below in the literature review on existing research on the topic, while the 

early research on other-regarding preferences in the loss domain seems to indicate that 

people become more own-outcome oriented in the loss domain, which could be 

interpreted as an indication of the loss aversion coefficient being only applied to own 

losses but not the other’s losses (or that the loss aversion coefficient is larger for self), 

later research seems to indicate that the opposite is true. The purpose of this study’s 

empirical section is to try to provide more evidence on the topic in order to overcome 

this discrepancy between the results of the earlier studies. 

6.3. Main Findings and Predictions of the Model 

Based on the above analysis, the main findings and predictions of the model are:  

 Diminishing sensitivity for losses suggests that agents should prefer corner 

solutions. This is an interesting theoretical finding, which seems to contradict the 

data from previous experiments. 

 If no loss aversion applies to the losses of the agent and the other or the same 

amount of loss aversion applies to the losses of both, the decisions should be the 

same in the loss and gain domains. 

 If loss aversion only applies to the agent’s losses or is larger for the agent’s losses 

than for the other’s losses, larger shares of losses should be given to the other 

player in loss dictator games and smaller shares of losses should be proposed to 

the other player in loss ultimatum games (due to the fact that second movers will 

reject higher shares in case of misbehavior). 

 If loss aversion only applies to the other’s losses or is smaller for own losses than 

for the other’s losses, smaller shares of the losses should be given to the other in 

loss dictator games and smaller shares of the losses should be proposed but larger 

shares of the losses should be accepted in loss ultimatum games. 

Next, we will first go through existing research on other-regarding preferences in the loss 

domain and then the experiment conducted for this thesis is introduced and the results 

are presented and analyzed. 

  



48 
 

 
 

 PREVIOUS RESEARCH 

Before we go into the experiment that was conducted for this master’s thesis, let us first 

look at previous research and experiments on other-regarding preferences in the loss 

domain. 

7.1. Previous Research and Experiments 

Despite a plethora of studies on other-regarding preferences using different 

experimental designs, the number of studies that look at other-regarding preferences 

specifically in the loss domain is very limited. Therefore, since providing a full or even a 

somewhat comprehensive review of studies on social preferences is beyond the scope of 

this study, I will below concentrate on the studies (that I am aware of) that deal 

specifically with other-regarding preferences in the loss domain (Loewenstein et al. being 

an exception in that it does not focus specifically on the topic). 

7.1.1. Loewenstein et al. (1989) 

In their seminal work, “Social Utility and Decision Making in Interpersonal Contexts”, 

Loewenstein et al. (1989) study social utility functions in dispute contexts through three 

different experiments in which they elicit different dispute types (business and non-

business) and different relationships between the participants (positive, negative, 

neutral) by having the participants read through and respond to scenarios that include 

relationship manipulations. 

Loewenstein et al. find that, in general, individuals’ utility depends on the magnitude of 

their own outcomes and on the difference between their own outcomes and the other 

party’s outcomes. Most participants in their study preferred equal payoffs to either 

advantageous or disadvantageous outcomes, while of the latter two advantageous 

inequality was preferred. Loewenstein et al. also find that the relationship between 

disputants and the dispute context has an effect on the subjects’ concern with their own 

payoff and attitude toward advantageous inequality but very little effect on 

disadvantageous inequality. Based on their findings, Loewenstein et al. categorize 

subjects as saints, loyalists, and ruthless competitors. 

While not specifically studying the division of losses, Loewenstein et al.’s study is 

essential from the point of view of this study not only in that by pointing out that 

advantageous inequality is preferred to disadvantageous inequality it provides at least 

initial support for the Charness and Rabin model’s use of different coefficients for being 

behind and being ahead, but especially in that it relates its findings to prospect theory 



49 
 

 
 

and uses the other’s payoff as a reference point. Hence, in their analysis, disadvantageous 

inequality (gaining less than the other party) essentially represents itself as a loss. In 

analyzing the results of their experiments through prospect theory, Loewenstein et al. 

find that the shape of the social utility function that they estimate resembles the upward 

sloping and convex shape of the prospect theory value function in the loss domain, but 

that their function in the gains domain tends also to be downward sloping and convex 

(whereas in prospect theory it is upward sloping and concave), resulting in a tent-shaped 

utility curve. 

 
Figure 9: Tent-shaped utility curve. Source: Loewenstein et al. (1989, p. 430) 

Loewenstein et al.’s study thereby provides evidence supporting prospect theory’s 

assertions of a kink found at the reference point (significance of references point and loss 

aversion) and of diminishing sensitivity in the loss domain in the context of other-

regarding preferences. 

Loewentein et al.’s work is also significant in that they specify a number of different social 

utility functions for which they then compare the goodness of fit based on their data. 

They find the following form to have the most desirable qualities and the best fit: 

𝑈 = 𝑐 + 𝐵1𝑆𝐸𝐿𝐹 + 𝐵2𝑁𝐸𝐺𝐷𝐼𝐹𝐹 + 𝐵3𝑁𝐸𝐺𝐷𝐼𝐹𝐹
2 + 𝐵4𝑃𝑂𝑆𝐷𝐼𝐹𝐹 + 𝐵5𝑃𝑂𝑆𝐷𝐼𝐹𝐹

2 
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In the model, NEG and POS serve as binary switches that activate the terms for negative 

and positive values of DIFF respectively (similarly to the r, s, and q in Charness and 

Rabin’s model). As can be seen, the model resembles the comparative model of, for 

example, Bolton (1991). 

7.1.2. De Dreu et al. (1994) and De Dreu (1996) 

De Dreu et al. (1994) study subjects’ satisfaction with outcome-differences as functions 

of the individual’s and the other’s gain and loss frames, the nature of the relationship, 

and their interactions by having the subjects in their experiment read through scenarios 

and then having them rate a series of outcome pairs on a satisfaction-dissatisfaction 

scale. In their study, De Dreu et al. cite earlier research which indicates that individuals 

negotiating net profits demand less, concede more, and settle more easily when 

compared to negotiating over losses, and that people are less cooperative in social 

dilemmas involving losses. Based on this earlier research they thereby conclude that 

people in the loss domain seem to be more own-outcome oriented, meaning that they 

are more likely to maximize their own payoffs and care less about the payoffs of others. 

According to De Dreu et al. this is most likely due to loss aversion and the fact that people 

pay more attention to negative than to positive outcomes. Essentially, De Dreu et al. 

thereby seem to interpret prospect theory to mean that loss aversion only applies to the 

decision maker’s own losses and not to others’ losses (or that it applies more strongly to 

the decision maker’s losses than to others’ losses). 

Using the results of the earlier research as a starting point, De Dreu et al. hypothesize the 

following: (i) that variation in own payoffs predicts satisfaction better in the loss domain 

than in the gain domain, (ii) that equity is preferred to advantageous inequity which is 

preferred to disadvantageous inequity, and (iii), in relation to the effect of the other’s loss 

frame, that more satisfaction comes from disadvantageous inequity and less satisfaction 

from advantageous inequity in the case of other’s loss frame than in the case of other’s 

gain frame, but only in cooperative relationships. 

Looking at satisfaction as a function of the utility associated with one’s own outcome and 

with the outcome-difference, De Dreu et al. follow Loewenstein et al. (1989) and use the 

following functional form in the their estimations: 

𝑈 = 𝑐 + 𝛽1𝑆𝐸𝐿𝐹 + 𝛽2𝑆𝐸𝐿𝐹
2 + 𝛽3𝐷𝐼𝐹𝐹 + 𝛽2𝐷𝐼𝐹𝐹

2 + 𝜀 
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They find support for their first hypothesis that agents are more own-outcome oriented 

in the loss domain than in the gain domain. In line with their second hypothesis and with 

Loewenstein et al. (1989), De Dreu et al. also find that equity is preferred to advantageous 

inequity (though only in cooperative relationships) which, again, is preferred to 

disadvantageous inequity especially in the gain but not so much in the loss domain. The 

nature of the relationship also affects the way in which equity, advantageous equity, and 

disadvantageous inequity affect utility. In addition, they find partial support for third 

hypothesis that the other’s loss/gain frame only affects satisfaction in cooperative 

relationships.  

In general, De Dreu et al. are able to find strong support for interaction between the 

loss/gain-frame, relationship and outcome-difference in the above manner. In relation 

to the subject matter of this thesis, they also find that agents are less sensitive to 

variations in outcome-difference in the loss frame than in the gain frame. 

Based on their own results and those of earlier research, De Dreu et al. conclude that loss 

framed individuals are more concerned with maximizing their own payoff and gain 

framed individuals are more concerned with about reaching a fair distribution of 

outcomes. They therefore assert that equity theory (which, in brief, states that payoffs 

should be based on inputs) seems more valid in the gain domain than in the loss domain 

and that the principles of allocative justice, such as equity, may prove out to be less 

important when negotiating in a loss frame and that negotiators wishing to settle their 

dispute quickly should adopt a gain frame.  

In a later, related paper, De Dreu (1996) studies if framing affects concerns for both 

equity (the shares each one gets is a function of the proportionality of their inputs) and 

equality (everyone gets an equal share regardless of their inputs). He uses a similar 

experiment to the one used in De Dreu et al.’s (1994) study that consists of subjects 

reading different scenarios and then rating their satisfaction with different outcomes. 

The major difference between the experiment in De Dreu’s study and the experiments by 

Loewenstein et al. (1989) and De Dreu et al. (1994) is that instead of just manipulating 

the payoffs, De Dreu also manipulates the inputs of the different parties. This allows him 

to study not just concerns for equality but also for equity. De Dreu finds that agents are 

more concerned with both equity and equality in the gain than in the loss frame. Hence, 

De Dreu’s (1996) study expands and enforces the results of the studies by Loewenstein 

et al. (1989) and De Dreu et al. (1994).  
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It should be noted that like this master’s thesis, both Loewenstein et al.’s (1989) and De 

Dreu et al.’s (1994) studies deal with concern for equality instead of equity, whereas De 

Dreu’s 1996 study also looks at concern for equity. 

7.1.3. Poppe and Valkenberg (2003)  

Poppe and Valkenberg (2003) conduct an experiment in which they study the effects of 

different types of outcomes (gain/loss and certain/probable) on social value orientations 

(individualism, competition, altruism, coooperation, equality, and maximin). In 

accordance with the above research by Loewenstein et al. (1989), De Dreu et al. (1994), 

and De Dreu (1996) they find that participants are more individualistic in the loss 

domain than in the gain domain. Moreover, they find that agents are more competitive 

in conditions with uncertain outcomes than in conditions with certain outcomes. They 

suggest that this is most likely due to the fact that in cases with uncertain outcomes 

people cannot be sure that they will stay ahead of the other, which is often the goal (cf. 

social welfare preferences discussed, for example, by Charness and Rabin (2002) and the 

studies presented above which indicate that advantageous inequality is preferred to 

disadvantageous inequality). 

In their experiment, Poppe and Valkenberg use a set of binary choice situations with 

gain/loss and certain/probable outcomes as their independent variables and the six 

social value orientations (individualism, competition, altruism, cooperation, equality, 

and maximin) as their dependent variables. In the gain frame, participants start from 

zero and in the loss frame they are each given an initial endowment. The following serve 

as examples of the choices.  

 Certain gains: (me=80, other=20) vs. (me=50, other=80) 

 Certain losses after an initial endowment of 100 for both: (me=-20 / you=-80) 

vs. (me=-50 / you=-20)  

Based on the results of the experiment, Poppe and Valkenberg classify the participants 

using different social value orientations (individualism, competition, and pro-social 

orientation which contains altruism, coooperation, equality, and maximin) and find 

more individualistic participants in the loss framed than in the gain framed decisions. 

Moreover, they find less pro-social participants in the case of losses and in the case of 

uncertain outcomes than in the case of gains and in the case of certain outcomes. The 

competition effect (instead of being pro-social) seems strongest in the case of uncertain 

outcomes and losses, indicating that people seem to be most individualistic when it 
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comes to payoffs being uncertain losses. Poppe and Valkenberg’s results are hence in line 

with those of earlier research by Loewenstein et al. (1989) and De Dreu et al. (1994) and 

DeDreu (1996) presented above indicating that people are more own-outcome oriented 

in the loss domain than in the gain domain. 

7.1.4. Buchan et al. (2005) 

Buchan et al. (2005) study the differences in behavior in the gain and loss domains by 

conducting two experiments: in the first one they use a $100 gains ultimatum game and 

a $100 loss ultimatum game, while in the second one they conduct a similar experiment 

in a number of countries in order to do cross-country comparison and to see if the 

differences found in the gain and loss ultimatum game results can be generalized across 

countries.  

In the first experiment’s gains game proposers state how much they wish to offer and 

responders record their minimum demand (minimum offer they would accept). If the 

proposer’s offer is at least as large as the responder’s demand, the $100 is split according 

to the proposer’s offer (not the responder’s demand). If the proposer’s offer is smaller 

than the responder’s demand, both parties receive $0.  

In the loss ultimatum game the proposer’s offer indicates how much the responder 

should pay of a $100 loss while the responder indicates the maximum amount she is 

willing to pay. If the responder is willing to pay at least as much as the proposer suggests, 

the cost is divided according to the proposer’s proposal. If the proposal is higher than 

what the responder is willing to pay, both parties pay $100.  

It is essential to note that in both games coming to an agreement results in a $100 gain 

when compared to not coming to an agreement (a total gain of $100 versus a total gain 

of $0 in gains and a total loss of $100 versus a total loss of $200 in losses) and that 

thereby offers in the loss game can be compared to offers in the gains game by subtracting 

the loss offer from $100. 

By comparing the demands and offers from both games as percentage of the surplus 

offered to the responder, Buchan et al. find that while people tend to split equally in all 

situations, on average, both offers and demands are significantly higher in the loss 

domain than in the gain domain, with the average demands in the loss treatment being 

7.6% higher (within-subject Wilcoxon test, z=3.01, p<0.01) than in the gains treatment 

and the average offers being 2.7% higher (within-subject Wilcoxon test, z=2.08, p<0.05). 
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In general, offers are higher than demands, which suggests either other-regarding 

preferences or risk-aversion on the part of the proposers. Buchan et al. conclude that 

based on the results, it seems that losses loom larger than gains for the responders, as 

suggested by prospect theory, while the proposers seem to anticipate higher demands in 

the loss domain and hence increase their offers in order to avoid having them rejected. 

Buchan et al.’s second experiment is conducted in three countries, China, Japan, and the 

US, and uses the same method as the first one. However, to avoid anchoring on a 50-50 

equal split, which tended to happen in their first experiment, the gain used in the gain 

domain is $10.26 and the loss used in the loss domain is $9.72. The results support the 

results of the first experiment, but surprisingly, the average offers in the loss domain are 

substantially above 50%, which is fairly uncommon. While the average offers and 

demands differ across countries, the influence of being in the loss domain does not vary 

across countries, and in all three countries, the offers and demands are higher in the loss 

domain. 

To explain the results, Buchan et al. use a model based on Bolton (1991). They depart 

from Bolton’s model by introducing a reference point and hence allowing behavior to be 

different in the gain and loss domains. Effectively, Buchan et al. therefore incorporate 

prospect theory’s value function and, hence, reference dependence into Bolton’s model. 

The responder’s utility function which is used to determine whether an offer is accepted 

or rejected has the following form: 

𝑈(𝑥, 𝜋, 𝑑) = 𝑣(𝑥 − 𝑑) − 𝑓(𝑥, 𝜋, 𝑑), 

where 𝜋 is the size of the pie, 𝑑 is the amount each party will receive or pay in case of 

disagreement, and 𝑥 is the offer to the responder. The utility function’s first argument, 

𝑣(𝑥 − 𝑑), measures the utility of money relative to the disagreement point while the 

second argument, 𝑓(𝑥, 𝜋, 𝑑), measures the disutility from receiving 𝑥 from 𝜋. Buchan et 

al. then make the following three assumptions:  

i. 𝑓𝑥 ≤ 0 𝑎𝑛𝑑 𝑓𝜋 ≥ 0, meaning that the disutility from unfairness decreases in 𝑥 and 

increases in 𝜋. 

ii. 𝑣(𝑥) takes the same form as the prospect theory value function (concave for gains, 

convex for losses, steeper for losses than gains) 
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iii. Unfairness utility takes the following functional form: 𝑓(𝑥, 𝜋, 𝑑) =

{
𝛽𝑑 (1 −

𝑥
𝜋

2

) , 𝑥 < 𝜋/2

0, 𝑥 ≥ 𝜋/2
  

They then concentrate on the role of the unfairness function by assuming further that the 

value function plays no role in producing different demands for losses and gains (that is, 

𝑣(𝑥𝑔 − 𝜋) − 𝑣(−𝜋) = 𝑣(𝑥𝑔) − 𝑣(0)). By fitting the mean data from their experiments to 

the model, they find that the ratio of the intercepts in the gain and loss treatments is 

consistent with the loss aversion coefficients found in other studies. Based on these 

results, Buchan et al. conclude that not only does fairness matter but that it is sensitive 

to whether bargaining takes place over gains or losses. Moreover, in contrast to what the 

results of the earlier studies presented above seem to indicate, they suggest that 

unfairness actually has a larger effect in the loss domain than in the gain domain. 

7.1.5. Leliveld et al. (2009) 

Leliveld et al. (2009) use ultimatum bargaining games to study how outcome valence 

affects fairness accessibility, norms, and behavior. They use a representation of an 

unequal ultimatum bargaining situation together with a word completion task and an 

appropriateness survey to study fairness accessibility and norms of fairness respectively, 

and an ultimatum bargaining game with a dependency manipulation to study the 

influence of valence and dependency on allocators’ behavior. For the purpose of this 

thesis, their most interesting experiment is the last of these, and I will hence be 

concentrating on it below.  

In their experiment on how valence and dependency affect the proposer’s behavior, 

Leliveld et al. conduct an ultimatum game in which each participant is to divide 100 chips 

(each chip worth 8 euro cents) between herself and another player. In the gain domain, 

the participants divide 100 chips with no initial endowment while in the loss domain the 

participants pay 100 chips together with each having an initial endowment of 100 chips. 

The game played in fact is a dictator game in which participants are made to believe that 

they are playing an ultimatum game in that while the participants are told that they have 

been randomly assigned as proposers, in fact, all of the participants are assigned the role 

of the proposer. This might, naturally, be considered a (minor) deception problem from 

the point of view of the study, even though it is unlikely to affect the results. An 

interesting twist in the game is that Leliveld et al. manipulate the dependence of the 
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proposer’s payoff on the respondent’s acceptance/rejection by introducing two 

conditions into the game: 

 High-dependency in which a rejection by the respondent leads to  

o the proposer receiving 10% of her offer and the respondent receiving 90% 

of the offered amount in the gain domain 

o the proposer receiving 10% of the final payoff due had the offer been 

accepted and the respondent receiving 90% of the final payoff due had the 

offer been accepted in the loss domain 

 Low-dependency in which a rejection by the respondent leads to  

o the proposer receiving 90% of her offer and the respondent receiving 10% 

of the offered amount in the gain domain  

o the proposer receiving 90% of the final payoff due had the offer been 

accepted and the respondent receiving 10% of the final payoff due had the 

offer been accepted in the loss domain 

Again, like Buchan et al. (2005), and in contradiction with the findings of the earlier 

studies by, for example, Loewenstein et al. (1989) and De Dreu et al. (1994), Leliveld et 

al. find strong evidence that fairness becomes more important and self-interest becomes 

less important in the loss domain. Interestingly, they also find that while in the gain 

domain proposers whose payoff is less dependent on the response of the respondent 

make smaller offers, in the loss domain proposers make almost equal offers to the 

respondent irrespective of the dependence of their own payoff on the response. Similarly 

to Buchan et al. (2005), Leliveld et al. conclude that fairness and self-interest seem to 

play a different role in the loss domain than they do in the gain domain and that while in 

the gain domain the size of the offers is related to strategic concerns, in the loss domain 

it seems to be related to concern for the other. 

Leliveld et al. interpret the results of their study to indicate that people are driven by the 

do-no-harm principle, which states that people are reluctant to harm one party to benefit 

another, and consider inflicting losses to others more harmful than reducing their gains. 

They therefore argue against the interpretation of Buchan et al. (2005) that the larger 

offers in the loss domain are due to fear of rejection, and argue for a fairness explanation. 

Leliveld et al. note that their findings are in line with the results of studies on coalition 

formation and in-group favoritism. Moreover, they note that their results differ from the 

results of studies on multi-issue negotiations, according to which negotiators demanded 

more and conceded less in negatively framed negotiations than in positively framed 
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negotiations. They argue that this might be due to the fact that in multi-issue 

negotiations, subjects may not be fully aware of the outcomes for the other party, which 

may reduce concern for the other, while in their experiment, the outcomes of the other 

are explicitly known. In other words, salience of the outcomes for the different parties 

may be crucial in relation to other-regarding preferences. This argument seems to be 

supported by Poppe and Valkenberg’s (2003) finding that uncertain payoffs elicit more 

self-regarding behavior. 

7.1.6. Zhou and Wu (2011)  

Zhou and Wu (2011) compare fairness preferences in the gain and loss domains by using 

three experiments. Based on the idea that losses loom larger than gains, they hypothesize 

that unfairness will induce stronger reactions in the loss domain than in the gain domain. 

They essentially thereby present a different interpretation of how prospect theory affects 

other-regarding preferences than De Dreu et al. (1994). 

In their first experiment, Zhou and Wu use a division scheme for ¥10 (Chinese Yuan) and 

ask the participants to decide whether they would accept or reject the offer. The division 

schemes are (responder’s/proposer’s payoff) 5/5, 4/6, 3/7, 2/8, 1/9 in the gain domain 

and -5/-5, -6/-4, -7/-3, -8/-2, -9/-1 in the loss domain. In the gain domain, an acceptance 

means that the proposed division will take place while a rejection means that both of the 

parties receive ¥0. In the loss domain, an acceptance means that the proposed division 

will take place while a rejection means that both of the parties incur a loss of ¥10. 

Using both within-participant and between-participant designs, Zhou and Wu find that 

the rejection rate is higher in the loss domain (45% in the within-participant design and 

35% in the between-participant design) than in the gain domain (30% in the within-

participant design and 25% in the between-participant design) with the difference 

between domains being significant at each fairness level and the size of the difference 

increasing as a function of the level of unfairness in the within-participant design. 

In their second experiment, Zhou and Wu use the same design and procedures as in the 

first experiment, but to account for the possibility that the first experiment highlighted 

the unfairness in division schemes, they ask the participants to make a decision based on 

the presentation of potential outcomes (e.g., showing “accept: you -8 / he -2” and 

“decline: you -10/he -10” simultaneously) instead of a just a division scheme (like in the 

first experiment in which the rejection outcome was not displayed). The results show that 

making the potential outcomes more salient reduces the rejection rate significantly but 
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also that a higher demand for fairness is still shown in the loss domain (27% rejection 

rate in the loss domain compared to 19% in the gain domain; ANOVA with domain and 

fairness level as within-participant variables showing significant effects for domain 

(p<0.001) and fairness level (p<0.001)). 

In their third experiment, Zhou and Wu study the associations between loss and 

unfairness and loss and fairness to examine if “unfairness” is intrinsically related to 

losses. By using an implicit association test (IAT), division schemes, and subjective 

ratings of degrees of unfairness they examine whether unfair offers elicit a stronger 

feeling of unfairness in the loss domain than in the gain domain. They find support for 

the hypothesis that an unfair division would be perceived as more unfair in the loss 

domain than in the gain domain which would lead to a higher rejection rate. 

Based on the results of their experiments, Zhou and Wu conclude that there seems to be 

an increased demand for fairness when people are dividing losses. They provide two 

possible explanations for why people could desire greater fairness in the domain of 

losses. First, that people link loss with “unfair” and gain with “fair”, and hence the same 

division scheme would be seen as more unfair in the domain of losses, and second, that 

loss aversion might amplify social comparisons in the loss domain, hence resulting in 

more rejections in the loss domain. They propose that the tendency for an increased 

demand for fairness in the loss domain may have evolutionary roots in that the need to 

abide to social norms is stronger in aversive situations since that can be beneficial to the 

survival of the species. 

7.1.7. Antinyan (2014) 

In the latest addition to studies on other-regarding preferences in the loss domain that I 

am aware of, Anitnyan (2014) studies other-regarding preferences in the loss domain by 

using the results of the early research (e.g., Loewenstein et al. (1989), De Dreu et al. 

(1994)) on the subject matter as a starting point. As noted above, this research seems to 

indicate that individuals become more own-outcome oriented and more individualistic 

in the loss domain.  

In his study, Anitnyan uses a dictator game experiment with an aim to find the answer 

to two research questions: (i) how will the dictator divide the pie with an anonymous 

recipient after a bi-directional loss of equal amounts, and (ii) how will the dictator divide 

the pie with a poor recipient from a third-world country after a bi-directional loss in 

which the loss of the recipient is larger than that of the dictator. 
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Anitnyan uses four between-subject treatments in his experiment, “Standard”, “Standard 

& loss”, “Poverty”, and “Poverty & loss”. The Standard treatment consists of an ordinary 

dictator game with an anonymous recipient (divide $15), the Standard & loss treatment 

of a dictator game with an anonymous recipient after a symmetric bi-directional loss 

(divide $5 after both have lost $10), the Poverty treatment of a standard dictator game 

with a poor representative from a third-world country (divide €15), and the Poverty and 

Loss of a dictator game with a poor representative from a third-world country after an 

asymmetric bi-directional loss (divide $5 after the dictator loses $10 and “substantial 

material losses because of a natural disaster” to the recipient). Unlike the previous 

studies presented above which were conducted in class room or laboratory 

environments, Anitnyan runs the experiment using Amazon Mechanical Turk, a 

crowdsourcing marketplace which allows people to easily assign paid-tasks to a large 

number of subjects around the world. The study thereby provides an interesting example 

of the possibilities that the internet provides for conducting experiments. 

Comparing the allocations made by the dictators in the Standard versus Standard and 

Loss and Poverty versus Poverty and Loss treatments and using Mann Whitney U-tests, 

Anitnyan finds no statistically significant difference in the allocations and hence rejects 

the hypothesis based on the early studies on the subject matter that self-interest would 

loom larger in the loss domain. Anitnyan explains the results in terms of the power-

dependence relationship between the dictator and the recipient. 

Anitnyan’s study thereby provides, again, evidence against the findings of the early 

studies on the subject matter that people would become more own-outcome oriented in 

the loss domain, but also serves as the only study in which a dictator game instead of an 

ultimatum game is used to study the differences in behavior between the two domains. 

At the same time, since Anitnyan finds no statistically significant differences in 

allocations between the gain and loss treatements, the study’s results do question 

Leliveld et al.’s (2009) argument that a fairness motive would be behind the larger offers 

made in the ultimatum game in the loss domain. 

7.2. Conclusions on Previous Research and This Study’s 

Contribution 

As can be seen from the literature review above, the number of experiments conducted 

on other-regarding preferences in the loss domain is fairly limited when compared to the 

large number of experiments done on the same subject matter in the gain domain. Most 
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importantly, the findings of the earlier studies stating that people are more self-regarding 

in the loss domain than in the gain domain seem to conflict those of the more recent 

studies, some of which seem to indicate the opposite. The aim of this study’s empirical 

section is therefore to study the issue further and to try to provide more evidence on the 

way in which people react to inequality in the loss domain. 

Importantly, none of the conducted experiments presented above and that I am aware of 

include both an ultimatum game and a dictator game, which would allow the researchers 

to clearly distinguish between the effects of genuine altruism (dictator game) and ‘fear of 

revenge’ by the second mover (ultimatum game). Such a distinction cannot be made 

based on the results of, for example, Buchan et al. (2005) since they only use ultimatum 

games in their study. Therefore, this study aims to contribute to the existing research by 

comparing the results of ultimatum and dictator games in the gain and loss domains in 

an attempt to make the motives behind the decisions more salient. 
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 EXPERIMENT 

For the purpose of this study, an experiment was planned and conducted. The essence of 

the experiment was formally: does the treatment of being in the loss domain affect the 

decisions that the agents make. The idea was therefore to compare other-regarding 

preferences in the gain and loss domains to study the possible differences in people’s 

decisions between the two domains. 

The experiment follows the methods used by Buchan et al. (2005) and Leliveld et al. 

(2009) in that perfectly symmetric games are conducted in the two domains with the 

difference being that in the loss domain an initial endowment is given to both players 

and the decision is then framed as a loss. The use of symmetric games allows for an easier 

comparison of the results. 

8.1. Method  

The experiment conducted for the study consisted of an experiment done in survey form. 

The survey had four questions for each participant, with the participants divided into two 

groups, A and B.  Essentially, participants in group A played the part of a dictator in the 

gain and loss dictator games and first mover in the gain and loss ultimatum games while 

the participants in group B played the part of a dictator in the gain and loss dictator 

games and second mover in the gain and loss ultimatum games. Thereby, two of the 

questions were the same for both groups (dictator games) while two differed between the 

groups (ultimatum games). 

The experiment consisted of the following games: 

 Game 1: Dictator game in the gain domain in which each participant was asked 

to share €27 with another unknown person. 

 Game 2: Ultimatum game in the gain domain in which half of the participants 

(group A) were asked to share €27 with another unknown person knowing that 

this other person can either accept (money divided as proposed) or decline (both 

participants receive €0) the offer, while the other half (group B) was asked what 

is the smallest proposal they would accept. 

 Game 3: Dictator game in the loss domain in which each participant was given 

€27 and then asked to decide how to share a loss of €27 with another unknown 

participant. 

 Game 4: Ultimatum game in the loss domain in which each participant was 

given €27 and half of the participants (group A) were then asked to share a €27 
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loss with another unknown participant knowing that the other party could either 

accept (the €27 loss divided as proposed and deducted from the €27’s given) or 

reject (both participants suffer a loss of €27 and end up with €0) the offer. The 

other half of participants (group B) was asked what the largest proposed loss that 

they would accept in such a game would be. 

As mentioned above, from the point of view of status quo before each game, the games 

used in the gain and loss domains are perfectly symmetric but with different framings. 

In each of the games, a decision is made related to dividing a total of €27 between two 

people. In the gain domain, the questions were posed as decision of dividing €27, while 

in the loss domain, the questions were posed as a decision of dividing a €27 loss between 

the two agents after both of them had first been given an initial endowment of €27. By 

using the status quo before each of the games (that means before the initial endowment 

for the loss games) as the reference point (assuming 𝑥0 = 0, and hence leaving out 

possible differences in the actual real world wealth of the participants), I was able to 

compare the results and see if the framing had an effect on the decisions. 

While the amount of €27 could essentially be any amount (see some of the research 

presented above in which the total amount is transformed into shares of the “pie” being 

divided without changing the results), it was not chosen completely randomly. First of 

all, the aim of using something else than a number that can be easily divided into even 

tens such as €20 was to try to prevent anchoring to the 50-50 split (discussed, for 

example, by Buchan et al. (2005)) at least to some extent. In addition, the selected 

amount was affected by the research discussed above on whether or not loss aversion is 

ubiquitous, and especially the study by Harnick et al. (2007) indicating reversed loss 

aversion for small amounts of money. The amount is close to the price of a monthly 

public transport pass in Helsinki for students (€27.50 in the year 2016), and is hence 

expected to be large enough to be able to evoke loss aversion as well as to cause people 

to actually put some mental effort into deciding how it should be divided (it may be 

questioned if people would be willing to put much mental effort into deciding how to 

divide €1 in an affluent country such as Finland). 

Games 1 and 3, the dictator games in the loss and gain domains, were used to check for 

the level of selfishness or pure altruism in the participants. By comparing the amounts 

given to other participants by the decision makers makes it possible to study if the 

amount of altruism differs in the loss and gain domains.  



63 
 

 
 

Games 2 and 4, the ultimatum games in the gain and loss domains, were used to test if 

the offers and demands differ in the loss and gain domains. Moreover, by comparing the 

results of Games 1 and 2 and Games 3 and 4 makes it possible to study if the decisions of 

the first movers are based on purely altruistic motives or if the fear of punishment from 

the second mover affects the decisions (meaning that the first mover assumes that the 

second mover to have a taste for fairness and that she will respond to an offer that is too 

small by rejecting it). If a fear of punishment is found, comparing the results of Games 2 

and 4 allows studying if this motive differs in the gain and loss domains. If the proposals 

in games 2 and 4 are higher/lower than those in Games 1 and 3, it can be asserted that 

the fear of punishment affects the proposals made by the first movers. In addition, and 

most importantly, by comparing the results of the games in gain and loss domains, the 

possible effects of loss aversion can be studied. 

8.2. Participants 

The participants for the experiment were random people entering the Kaivopiha Unicafe 

restaurant in Helsinki on Friday, 15 April 2016, at around local lunch time (between 11.47 

(am) and 13.36 (pm) local time). The author of this thesis set up two posters, one in 

Finnish and one in English, at a table close to the entrance of the restaurant saying that 

he is looking for participants in a survey and that all participants will receive a free 

coffee/tea voucher (value €1,40 each, paid by the author) as payment for participation.  

In addition, the author randomly asked people entering the premises to take part in the 

survey since it was expected that using just the posters would not attract enough 

participants. 

60 participants filled in the survey with the average time that it took to fill in the survey 

being approximately 5 minutes. To make it as easy and as quick as possible for 

participants to fill in the survey questions (found in the appendix), and since the author 

had no intention of using background data as explanatory variables in the study, no 

background data was collected. 

Additional data was gathered during a Swedish class at Hanken University in Helsinki 

on Tuesday, 19 April 2016, between 10.20-10.30 am local time. Four more people were 

asked to fill in the survey in order to make up for the two responses from the earlier 

results that did not fill the criteria for acceptable answers (the amounts entered by the 

subjects did not match those requested in the experiment). Thereby, altogether 64 people 

filled in the survey with a total of 31 acceptable responses in each group, A and B. 
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Each of the participants was given a coffee/tea voucher (except for those who filled in the 

survey during the Swedish class, for whom the author promised to buy a cup of coffee in 

the cafeteria since vouchers were no longer available). In addition to that, the 

participants were not paid for taking part in the experiment, and it was made clear to the 

participants that all the questions and monetary amounts in the survey were only 

hypothetical. No monetary rewards were therefore related to the decisions. 

8.3. Procedure 

Due to the very limited resources available for the experiment, it was conducted as a 

simple survey type experiment using pen and paper. The full form instructions and the 

questions for the experiment as well as the responses by the participants can be found in 

the Appendix. 

8.4. Results 

The results of the survey are presented below by examining the following comparisons: 

 Decisions in the gains dictator game versus decisions in the losses dictator game 

 Decisions in the gains and losses dictator games versus decisions of the first 

movers in the gains and losses ultimatum games 

 Decisions of the first movers in the gains ultimatum game versus decisions of the 

first movers in the losses ultimatum game 

 Decisions of the second movers in the gains ultimatum game versus decisions of 

the second movers in the losses ultimatum game 

 Ultimatum game offers versus ultimatum game demands in gains and losses 

Notice that to ensure direct comparability of the decisions in each game, all 

comparisons below are made by looking at the amounts left for the decision 

maker/the other as a result of the decisions made. For example, in the loss 

dictator game, due to the initial endowment of €27 for each participant, a decision to 

take a loss of €7 for self and give a loss of €20 for the other results in €20 being left for 

the decision maker and €7 being left for the other. 

8.4.1. Gains vs. Losses Dictator Game 

Probably the most revealing and interesting results came from the comparison between 

the decisions made in the gains dictator game and those made in the losses dictator game. 

Decisions in dictator games can be used to measure the amount of altruism in the 

decision makers in that there is no fear of rejection by the other player. 
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These results show a clear difference between the decisions in gain and loss domain 

dictator games. The following histogram shows the distribution of the decisions in the 

dictator game for both groups. 

 
 

Figure 10: Gain and loss dictator game decision distribution 

As can be seen, while in both cases the 50-50 split is the most common decision, the 

dictator game in gains has three clear peaks in the choices made, those at €27, at €20 

and at €13.5, while in the loss domain over 60% of the participants decided on a fifty-

fifty split of the loss. A (within-subject) Wilcoxon signed-rank test gives a p-value of 

p=2.146e-05 when comparing the responses in the two games (n=62 in each game) 

indicating a high statistical significance in the difference in responses. This result seems 

to clearly indicate that the decision makers were more concerned with the other’s payoff 

when the decision was framed as one being made in the loss domain. That is, people were 

more altruistic in the loss domain than in the gain domain. 

8.4.2. Dictator vs. Ultimatum Game Offers 

Comparing the offers made by first movers in the dictator and ultimatum games in the 

gain and loss domains allows one to check if instead of being purely altruistic the first 

movers’ decisions are affected by fear of rejection by the second movers. Based on the 

results, this clearly seems to be the case. The following graphs and descriptive statistics 

show the differences in the distribution of the offers and the mean, median, and mode of 

the offers made in the two games by first movers (decisions by individuals in group A 

only in both as they were the first movers in ultimatum games): 
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Figure 11: Gain and loss dictator game decision distribution (Group A) 

 

 
 

Figure 12: Gain and loss ultimatum game offer distribution 
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As can be seen, the difference is significant especially in the gain domain while it is toned 

down in the loss domain, possibly due to the fact that the 50-50 split is so common in 

the losses dictator game and since people dislike disadvantageous inequality they are not 

willing to increase their offer further. A (within-subject) Wilcoxon signed-rank test gives 

a p-value of p=7.153e-07 indicating a highly significant difference in responses in the 

gain domain (n=31). The same applies to losses (n=31) with a larger, yet still significant 

p-value of p= 0.0002441. The results thereby clearly indicate that the first movers 

changed their decisions based on the fear of rejection by second movers. First movers 

were assuming that an offer that is too small would cause negative reciprocity and lead 

to a rejection. 

8.4.3. Gains vs. Losses Ultimatum Offers 

Unlike in the experiment by Buchan et al. (2005), the offers in the gain and loss 

ultimatum games in the conducted experiment did not differ significantly from each 

other. Figure 12 above shows the distribution of decisions by first movers in the game 

and loss ultimatum games. As can be seen, in both games, the 50-50 split is by far the 

most common offer. A Wilcoxon signed-rank test gives an insignificant p-value of 0.3242 

when comparing the two (n=31 in each game), indicating no statistical significance. 

Hence, it seems that the first movers were either affected by risk-aversion and playing it 

safe, they were not assuming any difference in the way negative reciprocity affects 

decision in the two domains, or that they had already made their best offer (50-50) in the 

gains ultimatum game, and due to the fact that they did not want to receive a smaller 

share than the other (they dislike being behind), were not willing to make higher offers 

in the losses game. 

8.4.4. Gains vs. Losses Ultimatum Demands 

Interestingly, and unlike the offers in the ultimatum games, the demands in the gains 

and losses ultimatum games differed from each other (p-value of p=8.607e-05 using a 
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(within-subject) Wilcoxon signed-rank test, with n=31 in each domain). The below 

histogram shows the distribution of the demands in the two games. 

 
 

Figure 13: Ultimatum game demands 

 

As can be seen, in the gain domain the most common decision of the second movers was 

to demand nothing for themselves, and in general, the demands were more evenly spread 

than in the loss domain, where almost 40% of the decision makers demanded a 50-50 

split with another lager spike at €0. Looking at the data, out of those six people who 

demanded nothing in the loss domain, only one demanded more than €1 in the gain 

domain.  

In general, the results seem to indicate that the second movers were more inequality 

averse in the loss domain than in the gain domain, and hence, demanded a more equal 

spilt in the loss than in the gain domain. Applied to the model used in this study, the data 

seems to indicate that negative reciprocity has a larger effect in the loss domain; that is, 

a larger 𝜃 increases the size of the amounts that are rejected. 

While the larger demands in the losses ultimatum game could be interpreted to indicate 

that people are more own-outcome oriented in the loss domain, this interpretation is by 

no means obvious. Together with the results of the dictator games, I would argue that 

the results could just as well, and even preferably, be interpreted to mean that people are 

actually more inequality averse in the loss domain. 
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8.4.5. Ultimatum Game Offers vs. Demands 

In both gain and loss ultimatums, the first movers were, in general, offering more gains 

and less losses than the second movers were demanding. The differences in the offers 

and demands in the ultimatum games were highly significant in the gains domain 

(p=7.868e-11 using a between-subject Wilcoxon rank-sum test) but insignificant in the 

losses domain (p=0.072 using a between-subject Wilcoxon rank-sum test) (n=31 for both 

offers and losses in both domains). The following descriptive statistics and histograms 

show the means, medians and modes and the distribution of the decisions in the two 

games respectively. 
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Figure 14: Ultimatum game in gains, offers and demands 

 
 

Figure 15: Ultimatum game in losses, offers and demands 

The results would seem to imply that either the first movers were playing it safe 

(assuming that they were unaware of the ‘socially acceptable’ share of gains/losses for 

the second movers), or, using the above model, that they were overestimating the effect 

of negative reciprocity (overestimating the size of 𝜃). This seems to be especially so in the 

gains domain, where more than 50% of the first movers were offering half or more of the 

gains to the second mover, while only less than 10% of the second movers were 

demanding that much. In effect, the mode of the second mover demands in the gains 

ultimatum game was €0. In the loss domain, the 50-50 split was the most common 
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demand, but still also nearly 20% of the second movers were willing to take all the losses 

for themselves, whereas none of the first movers made such an offer. 

8.5. Model Estimation 

Using the integrated model created above, the larger shares left for the other in the loss 

dictator games than in the gains dictator game could be interpreted to mean that either 

𝜌 changes between the gain and loss domains and is larger in the loss domain than in the 

gain domain, or, if we assume that 𝜌 does not change between the two domains, that loss 

aversion affects the decisions and that 
−𝜆𝑗

−𝜆𝑖 
> 1.  While the same explanation can be 

applied to the offers in the ultimatum games, especially the larger shares demanded by 

the second movers to be left for them in the loss ultimatum game could be explained to 

mean that 𝜃 would take a larger value in case of misbehavior in the loss domain. That is, 

negative reciprocity would have a larger effect in the loss domain than in the gain 

domain. 

The small number of offers and demands above 50%, again, supports the use of social 

preferences in the Charness and Rabin model which assume that 𝜌 > 𝜎, and therefore 

that there is a kink at the equal division line. Moreover, due to the fact that corner 

solutions are not almost non-existent in the loss domain, the results would seem to 

indicate that diminishing sensitivity does not apply in the loss domain. 

Using the results of the dictator games received from the experiment, a simple estimation 

was made to get indicative values for the 𝜌 and 𝛼 coefficients in the model presented 

above. The estimation was made using maximum likelihood estimation (MLE) and logit 

quantal response equilibrium (LQRE) and by calculating parameter values that would 

maximize the probability of the decisions made by the participants in the survey.  

Conducting a MLE requires that a likelihood function is defined, that is: 

(17) ∏ 𝑓(𝑥𝑖|𝝋)
𝑛
𝑖=1  

where 𝝋 is a vector of the variables of the model (that is, 𝜌, 𝜎, 𝛼 and  𝜃 in our model). 

Using the log-likelihood instead of the likelihood changes the product into a sum, and we 

end up with 

(18) ∑ log (𝑓(𝑥𝑖|𝝋)
𝑛
𝑖=1 ) 
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The LQRE is the most common specification of the QRE models (Wikipedia, 2016).  In 

the logit equilibrium, the probability that a player chooses strategy 𝑖 is given by: 

(19) 𝑝𝑖 =
𝑒𝛾𝐸𝑈(𝑥𝑖)

∑𝑒𝛾𝐸𝑈(𝑥𝑛)
 

where 𝐸𝑈(𝑥𝑖) is the expected utility from selecting 𝑥𝑖 and 𝛾 is a free parameter that can 

be interpreted as a rationality parameter (people become “perfectly rational” as 𝛾 → ∞) 

or to depict differences in individual characteristics or context (such as different types of 

responses in games).  The following graphs essentially depict how changing 𝛾 affects the 

probability distribution. With the other specifications staying the same, while only 𝛾 is 

changed in the below graphs with values 𝛾 = 1, 𝛾 = 5 and 𝛾 = 10 from left to right. 

 
 

Figure 16: The effects of changing gamma 

As can be seen, increasing the value of 𝛾 decreases the likeliness of “error” and increases 

the likeliness that a specific “rational” choice is made. 

Using the model created above that integrates other-regarding preferences and prospect 

theory, the LQRE formula for the probability of the decision in the gains domain 

becomes: 

(20) 𝑝𝑖 =
𝑒
𝛾((𝜌𝑟+𝜎𝑠+𝜃𝑞)𝑥𝑗

𝛼+(1−𝜌𝑟−𝜎𝑠−𝜃𝑞)𝑥𝑖
𝛼)

∑𝑒
𝛾((𝜌𝑟+𝜎𝑠+𝜃𝑞)𝑥𝑗

𝛼+(1−𝜌𝑟−𝜎𝑠−𝜃𝑞)𝑥𝑖
𝛼)

 

Taking log of the above to get the log likelihood results in 

(21) 𝛾 ((𝜌𝑟 + 𝜎𝑠 + 𝜃𝑞)𝑥𝑗
𝛼 + (1 − 𝜌𝑟 − 𝜎𝑠 − 𝜃𝑞)𝑥𝑖

𝛼) − log ( ∑(exp(𝛾((𝜌𝑟 + 𝜎𝑠 +

𝜃𝑞)𝑥𝑗
𝛼 + (1 − 𝜌𝑟 − 𝜎𝑠 − 𝜃𝑞)𝑥𝑖

𝛼))) 

Combining the above functions 18 and 21, the MLE is in this study is calculated using the 

following log-likelihood function: 
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(22) ∑ (𝛾(𝜌𝑟 + 𝜎𝑠 + 𝜃𝑞)𝑥𝑗
𝛼 + (1 − 𝜌𝑟 − 𝜎𝑠 − 𝜃𝑞)𝑥𝑖

𝛼) − log ( ∑(exp(𝛾((𝜌𝑟 +𝑛
𝑖=1

𝜎𝑠 + 𝜃𝑞)𝑥𝑗
𝛼 + (1 − 𝜌𝑟 − 𝜎𝑠 − 𝜃𝑞)𝑥𝑖

𝛼))) 

To make the estimation process lighter and simpler, the data from the experiment were 

divided into seven equally sized bins according to the amount the agent decided to keep 

for herself (0-3, 4-7, 8-11, 12-15, 16-19, 20-23, 24-27) and each decision was valued with 

the top value of the bin it belonged to (for example, a decision to keep 13.5 would be put 

in the 12-15 bin and valued at 15). This may obviously make the results less precise, but 

was deemed necessary in order to keep the number of nested functions within the log-

likelihood function reasonable for optimization purposes. 

The model was estimated using R software. Since R provides a number of different 

maximum likelihood estimation methods (Nelder-Mead, BFGS, Z-BFGS-B, and SANN), 

the estimations were conducted with each of the different methods to find the best one. 

Essentially, the BFGS and Z-BFGS-B methods ended up providing the best and nearly 

identical results, so the BFGS method, which does not constrain the parameter values, 

was used.  

The below tables present the estimates for the 𝜌, 𝛼 and 𝛾 parameters and their standard 

errors and p-values which were computed using a two-sided z-test against the null 

hypothesis that the parameter values are zero. Due to the small sample size, the 

computations were also made using t-tests, but the results were practically identical to 

those received using z-tests. Again, for the responses in the gain and loss games to be 

comparable, the amounts that the participants were left with after the decisions were 

used for the estimations. 

Gains and losses dictator game responses  

 Estimate SE z p-value 

ρ 0.4953056 0.003684008 134.447480 0.0000000 

α 0.9801102 0.015420050 63.560766 0.0000000 

γ 17.4357524 12.835614942 1.358389 0.1743404 

 

Gains dictator game responses   

 Estimate SE z p-value 

ρ 0.4900476 0.01613029 30.3805752 0.0000000 

α 0.9716646 0.04541041 21.3973979 0.0000000 

γ 9.4926264 13.98711773 0.6786692 0.4973475 
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Losses dictator game responses   

 coef SE z pval 

ρ 0.4974620 0.002172761 228.953874 0.0000000 

α 0.9824657 0.014644444 67.087949 0.0000000 

γ 31.0208106 24.928109739 1.244411 0.2133484 

 

As can be seen, the estimates for 𝜌 are in all cases close to 0.5 as could be assumed from 

the prevalence of the 50-50 split in the data. In addition, the estimated value of 𝜌 is larger 

for the losses dictator game than the gains dictator game, which fits the data in that on 

average a more even division was preferred in the losses dictator game, indicating a 

larger weight on the other’s payoff. Somewhat surprisingly, the estimate for 𝛼 is very 

close to one, meaning a nearly linear model. The estimates for 𝛾 are also in line with the 

data in that the value is larger for the losses dictator game in which the results were more 

concentrated around the 50-50 split than in the gains dictator game.   

In addition to the above, a number of other estimations were initially tested, but were 

unfortunately not properly finished due to a time constraint. Most importantly, similar 

estimations were made with the loss aversion parameters included in the model (a four 

variable version with just 𝜆  and a five variable version with 𝜆𝑖and 𝜆𝑗 ) to see if they 

improve the model especially for the responses in the loss domain. The initial results of 

these estimations can be found in the Appendix under “Additional Estimation Results”. 

While no final conclusions can be made on these estimation results at this point, it 

initially looks like increasing the number of parameters does not seem to improve the fit 

of the model. However, if loss aversion parameters are included in the model (they are 

not statistically significant), the results indicate that 
−𝜆𝑗

−𝜆𝑖 
> 1 , meaning that the loss 

aversion applies also to the other’s losses and that the weight put on the other’s losses is 

larger than that put on own losses. 

The data would naturally also provide the possibility to estimate the parameter values 

for the ultimatum game offers and responses and to test the treatment effect of being in 

the loss domain, but unfortunately this was beyond the scope of this study (see, for 

example, Cox et al. (2007) for such estimations). I am, however, hoping to continue with 

the estimations later on. For anyone interested, the responses to the surveys can be found 

in the Appendix, and can be used for further estimations. 
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8.6. Main Results and Conclusions  

The results of the experiment show that people prefer a more equal division of losses 

than gains. Thus, the results of the experiment seem to contradict the early research on 

the topic which seems to indicate that people would be more own-outcome oriented in 

the loss domain than in the gain domain, and support the findings of later research (e.g. 

Leliveld et al. (2009) and Zhou and Wu (2013)) that people are more averse to inequality 

in the loss domain than in the gain domain. While the higher demands in the loss 

ultimatum game could initially be interpreted to mean that the second movers become 

more own-outcome oriented, I would argue that together with the results of the dictator 

game in the loss domain they actually indicate that people are more averse to inequality 

in the loss domain than they are in the gain domain. The results of the experiment do, 

however, support some of the results of the earlier studies (see, for example Loewenstein 

et al. (1989) and De Dreu et al. (1994)) in that people seem to prefer advantageous 

inequality to disadvantageous inequality, and are well aware that other people have this 

same preference, since offers as well as demands of more than 50% exist but are rare. 

8.7. Critical Review of the Experiment 

The experiment in this study was conducted with very limited resources from the point 

of view of time and money (all funding provided by the author himself), and was 

therefore far from a professionally conducted, controlled experiment. Partly due to this, 

a number of criticisms can be raised against the experiment.  

In relation to the practicalities of the experiment, three points of criticism stand out (in 

addition to the obviously small sample, which was due to limited availability of funds): 

(i) since no monetary payoffs were used to motivate the decisions, the results are based 

on hypothetical rewards which may be argued to question their validity, (ii) conducting 

the experiment in a student restaurant most likely led to most of the respondents being 

students, and (iii), the survey was also only available in English which meant that the 

author did not need to translate it but naturally also led to the possibility of 

misunderstandings as the experiment was conducted in a country in which English is a 

native tongue only for a very small minority. 

While all of these are valid points of criticism, it should be noted that (i) there is growing 

evidence that using hypothetical instead of real rewards does not significantly alter the 

results (see, for example, Locey et al. (2011)), (ii) the use of students as respondents has 

been justified in a number of experiments (see Alm et al. (2011)), and (iii) in relation to 
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using English, only two of the replies had obvious mistakes in them and only one of the 

participants asked for advice, which could be interpreted as an indication that people did 

understand the questions correctly. Moreover, there is evidence that using foreign 

languages in experiments can actually reduce decision biases (Keysar et al., (2012)). 

In relation to the design of the experiment, there are also a number of points that can be 

criticized. Firstly, in relation to the games used, while both dictator and ultimatum games 

have been widely used and analyzed, in relation to this specific experiment, the fact that 

the second movers did not receive specific offers in the ultimatum games can be 

criticized. It might be the case that especially with real payoffs they would accept a wider 

range of offers than they indicate they would. This is a valid point and should be taken 

into account in future research.  

Secondly, due to the fact that no background data was collected, the effect of differences 

in the respondents’ characteristics could not be measured, which naturally significantly 

damages the replicability of the study. However, collecting no background data on the 

participants was a conscious decision in that it made the collection of data faster and 

easier for the participants. Moreover, at no point did I have the intention to use such 

information as an explanation to the behavior of the decision makers since dichotomies 

such as student/non-student or male/female may prove random at best unless they can 

be properly justified. For example, in the current experiment, it could be easily 

questioned whether a male/female dichotomy might have more or less explanatory 

power than, for example, annual income or having grown up with siblings. Since the 

purpose of the experiment was not to find out such rudimentary causes for specific types 

of decisions, collecting data that would allow to make such deductions was deemed 

unnecessary. 

Thirdly, an additional point of criticism towards the validity of the results of the 

experiment could be raised by the results of the experiment: while comparing the replies 

of participants in group A and group B to the gains and losses dictator games reveals no 

significant difference between the replies in the gains dictator game (a between-subject 

Wilcoxon rank-sum test gives a p-value of p=0.1834), a significant difference is found in 

the losses dictator game (a between-subject Wilcoxon rank-sum test gives a p-value of 

p=0.01079). While this might be seen to indicate that the participants in the two groups 

may have differed from each other in some significant manner, it seems unlikely, since 

the people participating in the experiment were completely randomly assigned to groups 

A and B with half of the questionnaires being for group A and the other half for group B. 
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Therefore, I would argue that the explanation for this difference is not that by some 

(un)lucky coincidence, the random participants in group B would have differed from 

those in group A, but that the order of the questions in the survey affected the responses 

of group B. I base this argument on the fact that due to the lack of variation in the order 

of the questions, all participants in group B first had to reply to the gains ultimatum game 

as second movers, which, in my opinion, may have led to some sort of an underdog-effect 

(see, for example, Paharia et al. (2011)) and hence more altruistic responses in the losses 

dictator game. Therefore, in future research, the order of the question should most 

definitely be varied and the possible effects of different orders examined. In addition, in 

an ideal case, it would be good to conduct the experiments with a significantly larger 

sample size and also divide the sample so that each person only replies to a single 

question. Experiments such as the one conducted here in which a number of similar 

questions are asked always leave open the possibility that the subjects try to analyze what 

is being tested and reply accordingly. 

Finally, the question remains of whether or not the design of the experiment was such 

that it could evoke loss aversion in the participants. As discussed already above, studies 

have found evidence both that loss aversion can occur when the reference point is 

something else than the status quo (see the section on prospect theory) and that using 

hypothetical rewards does not significantly change experiment results. This could be 

expected to apply to this experiment as well. In relation to the possible reversal of loss 

aversion for small stakes, the total amount to be shared in each of the games was selected 

so that is should be large enough for loss aversion to appear. In addition, while each of 

the questions only related to positive or negative payoffs and not a mixture of the two, I 

would argue that, given the results, the fact that each of the participants responded to 

both gain and loss questions did put the gain and loss payoffs in the same context and 

thus most likely resulted in a comparison between the two types of payoffs. Naturally, 

distinguishing between possible changes in the weight put on the other’s payoff (𝜌, 𝜎, 

and 𝜃) in the different domains from the existence of loss aversion using the results and 

the selected model is practically impossible. However, as already discussed in the section 

on prospect theory, loss aversion does provide a well-documented and intuitive 

explanation for different behavior in the two domains. Hence, I would argue that loss 

aversion could be used to explain the results found in this experiment as well. 

In general, despite the fact that both the design and the way in which the experiment was 

conducted obviously call for criticism, the results are nevertheless clear and interesting 
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and do suggest that the topic most definitely calls for further research and a more 

controlled experiment. The conflicting findings of the previously existing studies simply 

leave the question too open for debate. 
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 CRITICAL REVIEW OF THE INTEGRATED MODEL  

As discussed by Tversky and Kahneman (1992, p. 311-312) estimating a choice model is 

always problematic. Hence, just like in Tversky and Kahneman’s work, the theoretical 

analysis of the model and the descriptive statistics provide the most relevant information 

in this study. It should be noted that during the writing of this master’s thesis, a number 

of different models were considered to be used for closer analysis, and the successfulness 

of the made choice is debatable. Based on the experience gained from using the selected 

model, I would like to make two suggestions on how to improve the selected model: (1) 

an even simpler model could be used, and (2), the reference point should be made 

transparent in the model. 

To elaborate on these two points, firstly, having gotten at least somewhat acquainted with 

different models in the field, the author himself would now in hindsight most likely be 

inclined to an even simpler model, such as that used by Cox et al. This is due to the fact 

that the great number of studies on social preferences seems to clearly indicate that a 

number of factors, such as context, status differences, earlier actions, emotions, salience 

of outcomes and so on, affect decisions. The use of a single coefficient for the payoffs (in 

addition to an exponent), that could then be modified to consist of different parameters 

(cf. Cox et al.) might be able to provide a simple, yet powerful and easily extensible tool 

for analyzing other-regarding preferences. This is especially the case if the model is used 

in relation to well-designed experiments that allow one to clearly distinguish between 

different effects. 

Secondly, the model should most definitely be modified so that the reference point is 

justified properly and made more transparent. To provide an example of the problem of 

using an exogenous (and especially status quo) reference point, think of a successful 

athlete who competes in the Olympics and is set to win gold. If she now comes in second 

with a very small margin to the winner, is she more likely to be happy or disappointed? 

Did she win a silver medal or lose a golden one? Alternatively, think about the behavior 

of (some) children during Christmas. A new toy that a child gets as a present may still be 

a disappointment to the child if it is not exactly what she had hoped for. What seems like 

a gain may actually feel like a loss due to expectations. 

In this thesis, including the experiment and its analysis, I have essentially used prospect 

theory’s assumption of an exogenous reference point without much further analysis. It 

was assumed that the participants would use the status quo before the game (which was 

assumed further to be 0) as the reference point in the gains game, while in the losses 
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game the initial endowment would move the reference point so that the gains and losses 

games would seem different to the participant. Then, to test for the significance of the 

reference point (and the successfulness of the framing), the analysis was conducted so 

that the same reference point (status quo before each game, i.e., before the initial 

endowment for the losses game) was used as a reference point for games in both 

domains. The idea was that no difference should have been found between the losses and 

gains games had the framing not affected the decisions. However, as is fairly obvious, at 

least two other reference points might just as easily have been used: (i) the payoff of the 

other person and (ii) equal division (or the socially acceptable share). As can be seen in 

the chapter on different models in other-regarding preferences, a number of other-

regarding preference models make the reference point more salient: they set, for 

example, the other person’s outcome as a reference point. In addition to these, a number 

of more general models that included reference points have been created. One of the 

most prominent of such models is the model of reference-dependent preferences by 

Köszegi and Rabin (2006), introduced briefly below. 

In their 2006 research paper, Botond Köszegi and Matthew Rabin present a model of 

reference-dependent preferences that is based on prospect theory. The model is based 

on the assumptions of rational expectations and that people can (at least to some extent) 

predict their own behavior (Köszegi and Rabin, 2006, p. 1135). The model differs from 

prospect theory in the following ways: 

i. To simplify the model, Köszegi and Rabin deviate from prospect theory in that 

they do not use decision weights (𝜋(𝑝)) in their model (ibid., p. 1137). That is, 

they assume that 𝜋(𝑝) = 𝑝. 

ii. The value function is not defined only over gains and losses, but over a 

combination of gains and losses and absolute levels. Overall utility in Köszegi and 

Rabin’s model therefore has two components, consumption utility m(c), that is 

the absolute pleasure of consumption, and gain-loss utility n(c|r), where c is a K-

dimensional consumption bundle and r is a reference bundle (ibid., p. 1134). 

iii. The model extends prospect theory by allowing for the reference point to be 

determined endogenously by the economic environment (ibid., p. 1133).  

While the first deviation (i) requires no further explanation in the context of this thesis, 

deviations (ii) and (iii) are discussed in a bit more detail below. To further clarify (ii), in 

Köszegi and Rabin’s model, the decision maker’s overall utility is given by 𝑢(𝑐|𝑟)  ≡
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 𝑚(𝑐)  +  𝑛(𝑐|𝑟), where 𝑚(𝑐) is the consumption utility and 𝑛(𝑐|𝑟) is the gain-loss utility 

(ibid., p. 1134). (See Köszegi and Rabin (2006, p. 1137) for a more general formulation.) 

Essentially, in the model, outcomes are compared to all possible outcomes in the 

reference lottery, and the sense of gain or loss is derived from this comparison. Koszegi 

and Rabin provide the following illustrative example (2006, p. 1137):  

”For example, if the reference lottery is a gamble between $0 and 

$100, an outcome of $50 fells like a gain relative to $0, and like a loss 

relative to $100, and the overall sensation is a mixture of these two 

feelings.” 

Consistent with loss aversion, their model implies that losses have a larger effect than 

gains of the same size. In the above example, this would mean that the disappointment 

of not receiving $100 is greater than the relief of not receiving $0, even though, as 

Köszegi and Rabin note, they are unaware of evidence whether this is actually the case 

(ibid., p. 1138). 

In the model, both utilities are separable across dimensions so that 𝑚(𝑐) ≡  ∑ 𝑚𝑘𝑘 (𝑐𝑘), 

with each 𝑚𝑘(.) being differentiable and strictly increasing, and 𝑛(𝑐|𝑟) ≡  ∑ 𝑛𝑘𝑘 (𝑐𝑘|𝑟𝑘). 

Thus, the gain-loss utility is always assessed in each dimension separately (ibid., p. 1138). 

Köszegi and Rabin further assume that 𝑛𝑘(𝑐𝑘|𝑟𝑘) ≡ 𝜇(𝑚𝑘(𝑐𝑘) − 𝑚𝑘(𝑟𝑘)), where 𝜇(. ) is 

the universal gain-loss function which satisfies a number of properties that correspond 

to the assumptions made by Kahneman and Tversky about their value function (ibid., 

1139-1140).  

Perhaps most importantly, in their third deviation from prospect theory (iii), Köszegi and 

Rabin propose what the reference point is: “the probabilistic beliefs about the relevant 

consumption outcome held between the time the decision maker first focused on the 

decision determining the outcome and shortly before consumption occurs” (ibid., p. 

1141). They thereby essentially equate the reference point with expectations rather than 

status quo (ibid., p.1135). In relation to this thesis, using the socially acceptable share 

(such as the 50-50 split) as the reference point could be seen as an example of equating 

the reference point with expectations (i.e., due to, for example, social norms, a 

participant would expect to receive 50% of the payoffs in a game). Using expectations as 

a reference point helps explain why a child might feel disappointed about getting the 

‘wrong’ present. 
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Since research on the nature of reference points is quite limited (ibid., p. 1141), the 

benefit of adjusting the models of other-regarding preferences using Köszegi’s and 

Rabin’s model would be that instead of having to define a single reference point, the 

model itself would include reference-point determination (ibid., p. 1138). From the point 

of view of this thesis, then, the model of reference dependent preferences provides three 

key notions: 

 The value function takes into account not only gains and losses but also absolute 

levels. That is, the parameters in the model are not simply gains and losses in the 

game, but might include, for example, the existing wealth of the subjects. One can 

easily imagine a situation in which the initial and hence final wealth levels of the 

individuals are different and affect the decisions of those individuals in addition 

to the changes in them. This is also related to the criticism provided by Cooper 

and Kagel (2013) according to which one of the downsides of many of the models 

is that they do not take payoffs outside the laboratory into account (which was 

also the case with the experiment conducted in this thesis). 

 Gain-loss utility is separable across dimensions and decision makers always 

assess it each dimension separately. As can be seen by looking at the different 

models of other-regarding preferences, many of them already incorporate a 

reference point into the value function: the payoff of the other player. But doing 

this essentially means making a binding assumption about the reference point. 

The question remains, is the payoff of the other always the correct reference 

point? Could it in some other cases be zero, the socially acceptable share, their 

own status quo wealth, or maybe a combination of different reference points? 

What if, when making decisions, individuals actually evaluate the payoffs in 

relation to a number of reference points? It is easy to come up with situations in 

which one might be losing in one aspect but winning in another and then the 

weights put on these different aspects would affect the decision. Using a 

reference-dependent preference model such as the one provided by Köszegi and 

Rabin could provide tools for dealing with multiple reference points as well as 

testing which reference points are most important. 

 The reference point equates with expectations, not status quo wealth. As 

mentioned already above, using, for example, the 50-50 split as a reference point 

in the above games could easily be justified. 
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From the point of view of this study and other-regarding preferences, models of 

reference-dependent preferences, such as the one briefly introduced above, therefore 

provide an interesting tool of further analysis, and future research should most definitely 

take this into account. Making the reference point salient as well as allowing for a  

number of reference points in the models used combined with further research on what 

people use as reference points, how those reference points are formed, and how people’s 

reference points change may turn out crucial for developing new models. 

Finally, a note on the use of exponents in the model. When merging the two models 

(prospect theory and other-regarding preference model by Charness and Rabin) above, 

the way in which 𝛼  and 𝛽  were applied to the Charness and Rabin model was not 

discussed even though the choice made may be questioned. When constructing the 

model, it was simply stated that the model would take the form 

𝑢(𝑥𝑖, 𝑥𝑗) =  {
(𝜌𝑟 + 𝜎𝑠 + 𝜃𝑞)𝑥𝑗

𝛼 + (1 − 𝜌𝑟 − 𝜎𝑠 − 𝜃𝑞)𝑥𝑖
𝛼 𝑖𝑓 𝑥 ≥ 0

(−𝜆)(((𝜌𝑟 + 𝜎𝑠 + 𝜃𝑞)(−𝑥𝑗)
𝛽 + (1 − 𝜌𝑟 − 𝜎𝑠 − 𝜃𝑞)(−𝑥𝑖)

𝛽)) 𝑖𝑓 𝑥 < 0
. 

What this form actually means is that the payoffs of the two parties are effectively 

experienced separately and that diminishing sensitivity applies to each of the payoffs 

(assuming 0 < 𝛼, 𝛽 < 1) individually, but not to the combination of them. An alternative 

formulation might just as well have been 

𝑢(𝑥𝑖 , 𝑥𝑗) =  {
((𝜌𝑟 + 𝜎𝑠 + 𝜃𝑞)𝑥𝑗

𝛼 + (1 − 𝜌𝑟 − 𝜎𝑠 − 𝜃𝑞)𝑥𝑖
𝛼)

𝛼
 𝑖𝑓 𝑥 ≥ 0

(−𝜆)(((𝜌𝑟 + 𝜎𝑠 + 𝜃𝑞)(−𝑥𝑗)
𝛽 + (1 − 𝜌𝑟 − 𝜎𝑠 − 𝜃𝑞)(−𝑥𝑖)

𝛽)
𝛽
) 𝑖𝑓 𝑥 < 0

, 

While this alternative formulation obviously would provide a more flexible model, it does 

run into the problem (discussed also by Cox et al.) that negative values of what is inside 

the parentheses tend to cause problems for such models. The problem already exists in 

using the current model when looking at losses, but it would be further exacerbated by 

another exponent. This is why the final exponent was dropped from the model used. 

Naturally, in further research, it would be good to estimate a number of different models 

and see which one describes the data best.  

Finally, it should be kept in mind that, in general, models and theories describing choices 

are mostly descriptive, and quite often prescriptive only in relation to large samples. 

Forecasting the behavior of an individual by using a parametric model is most often 

destined to fail. Hence, as seems to be the case in economics in general at the moment, 
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instead of trying to develop an all-encompassing model, research should focus on 

providing empirical data on the big picture of how people behave. Models are needed, 

but mostly in order to support the understanding of empirical data. As Tversky and 

Kahneman write: 

“Theories of choice are at best approximate and incomplete. One reason for this 

pessimistic assessment is that choice is a constructive and contingent process. When 

faced with a complex problem, people employ a variety of heuristic procedures in 

order to simplify the representation and the evaluation of prospects. These procedures 

include computational shortcuts and editing operations, such as eliminating common 

components and discarding nonessential differences (Tversky, 1969). The heuristics of 

choice do not readily lend themselves to formal analysis because their application 

depends on the formulation of the problem, the method of elicitation, and the context 

of choice.” (Tversky and Kahneman, 1992, p. 317) 
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 DISCUSSION 

This master’s thesis was initiated in the fall of 2015 as a result of the author’s interest in 

behavioral economics and the political and economic situation in Finland, the home 

country of the author. The subject matter was strongly motivated by the reactions of the 

general public in Finland to the proposed cuts on public spending and especially nominal 

wages that the government was suggesting in order to decrease labor costs and thereby 

increase the profitability of firms which, again, would hopefully lead to increased hiring 

of employees and decreased unemployment. The aim of the proposed wage cuts was 

especially to increase the competitiveness of the country’s export industry while 

simultaneously reducing the labor costs of the public sector. 

The author’s initial intuition based on his own experience and the reactions of the public 

was that it might have been politically easier to implement cuts that were aimed equally 

at everyone. However, against the author’s intuition, the early studies on other-regarding 

preferences in the loss domain seemed to indicate the opposite: that people are more 

own-outcome oriented in the loss domain. What struck me, though, was the way prospect 

theory was used as an explanation to such behavior. After all, prospect theory as such 

only deals with the preferences of a decision maker on a general level and does not specify 

if the utility function is affected by dimensions other than the decision maker’s own 

payoffs. The studies on prospect theory that I had read did not take a stand on other-

regarding preferences, and hence it seemed somewhat odd to explain the results of the 

experiments using prospect theory without specifying further how prospect theory would 

lead to such results. After further investigation it became clear that the common 

interpretation was that prospect theory’s loss aversion was seen to affect only own 

payoffs, which would lead to subjects being more own-payoff oriented in the loss domain. 

However, further analysis using parametric models that would have included prospect 

theory was mostly missing from the research. 

However, continuing to go through the studies in a chronological order soon revealed 

that starting from Buchan et al. (2005), studies with results that were interpreted to 

indicate the opposite began emerging. In these studies, it was found that people were 

actually less own-outcome oriented in the loss domain. Hence, after reading these 

studies, the focus of this study became clearer: to add to the small number of studies on 

other-regarding preferences in the loss domain and to try to provide more evidence that 

could be used to decide which of the two competing interpretations of people’s behavior 

in the loss domain might be more accurate. 
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So while the initial idea was to create a theoretical background and a model for studying 

people’s preferences in the loss domain and to apply that model directly to wage cuts 

with the focus of the thesis being on studies in wage cuts, the focus changed and the thesis 

became somewhat more general as well as theoretical than what was originally planned. 

In the introduction the main question set was: does inequality affect valuations 

differently in the loss and gain domains? Based on the results of the experiment 

conducted, the answer is yes, and further, that people seem to put a larger weight on 

equality in the loss than in the gain domain. 

The results of the experiment that was conducted provide evidence which indicates that 

people seem to prefer a more equal division of payoffs in the loss domain than they do in 

the gain domain. This is against the conclusions of the early studies on the subject matter 

but supports those of the later studies. While the practicalities and the method of the 

experiment used in this study can and should be criticized, the results are clear and 

consistent with some of the previous studies, and thereby provide an interesting starting 

point for later, more carefully conducted experiments.  

Understanding other-regarding preferences is essential to understanding human 

behavior. While a large number of studies exists on the subject in the gain domain and 

while studies related to prospect theory provide ample evidence on the differences in the 

way people behave when comparing the gain and loss domains, other-regarding 

preferences in the loss domain have been, for whatever reason, somewhat neglected by 

the research community. This does not mean that the loss domain would be any less 

important that the domain of gains. Dividing and sharing losses is, after all, an 

unavoidable part of life.  

From the point of view of applying the results of the experiment to real life, the results 

provide an interesting aspect especially to negotiations. For example, in the case of the 

policies suggested by the government, the results would seem to indicate that even 

though implementing any sorts of cuts to existing benefits or to people’s nominal wages 

may turn out to be politically very difficult, doing this in a way that treats everyone 

equally might make reaching the target easier. The same applies to other negotiations in 

which payoffs can be seen to take place in the loss domain. Likewise, if a more unequal 

division of payoffs is deemed necessary, framing the negotiations to take place in the gain 

domain may prove out to be useful. 
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A natural follow-up question to the one made in this study is what are the possible 

repercussions of an unequal division of losses? For example, so what if the government 

suggests unequal wage cuts if it has the power to implement them in any case? Even 

though this is not directly studied here, comparing the results of the demands of the 

second movers in the ultimatum games reveals something about people’s preferences: 

higher demands in the loss domain essentially indicate that people are more willing to 

burn their own and others’ money for the sake of satisfying their social preferences. After 

all, rejecting a demand essentially means that neither of the subjects will receive any 

money. So the higher the demand of the second mover, the more money he or she is 

willing to burn for the sake of being treated fairly. 

Combining this to prospect theory’s notion of risk-loving behavior in the loss domain 

means that people not only put a higher weight on social preferences but are also more 

willing to take risks in the loss domain. From the point of view of successive negotiations 

such as those conducted in relation to collective bargaining, having the negotiations take 

place on the loss side may have adverse effects. In such situations, it is not simply the 

ongoing negotiations that may become more difficult, but also the following ones if the 

reference point of one or more of the negotiators adjusts slowly. In brief, people tend to 

be more willing to use drastic measures to recover their losses than they are to gain a bit 

more (cf., for example, Kahneman and Tversky, 1979, p. 287). 

It should be noted that this study concentrates only on people’s preferences in relation 

to equality/inequality of payoff division as opposed to equity/inequity (see studies 

presented above by De Dreu et al. (1994 and 1996)). Even though the two are often used 

interchangeably, a distinction can be made in that equity/inequity deals with issues in 

which the decision makers’ own effort or input is required, such as reaping the gains of 

working together, while equality/inequality refers to situations in which something that 

requires no effort, such as the hypothetical €27 that were simply given to the participants 

in this study’s experiment, is divided between the parties. One could argue that the real 

interest lies in equity studies, since in most cases getting or losing something requires 

some effort, and I would not necessarily disagree, but this does not mean that studies on 

preferences related to equality/inequality do not have their place. Cuts to nominal wages 

such as the ones proposed by the Finnish government serve as a prime example (even 

though the “who’s fault is this?” –discussion abounds). Public goods and services serve 

as another. 
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I believe that writing studies such as this master’s thesis is most importantly a learning 

process for the author. If one is lucky, this process may produce results and knowledge 

that is something new to others as well.  While the author has most definitely learned a 

lot from writing this thesis, the end result may also be seen to provide both a theoretical 

and an empirical contribution to existing research. 

The theoretical part of the thesis began by looking at expected utility theory and some of 

the criticism that the theory has met. Most importantly, through prospect theory and 

models of other-regarding preferences, the importance of a reference point, the different 

forms of the utility function below and above that reference point, and the way in which 

the payoffs of others affect valuations was emphasized. This thesis clearly adds to this 

body of evidence in that the results of the experiment provide further support that 

reference points matter, that the utility functions have different forms above and below 

the reference point, and that outcome dimensions other than just the monetary payoffs 

of the decision maker are important. 

The main theoretical contribution of this study is most likely the finding that using the 

given model, diminishing sensitivity in the loss domain implies a distaste for variety in 

the loss domain which should lead to corner solutions being selected in that domain. Due 

to this this theoretical finding, the results of the experiment conducted seem to 

contradict the idea that diminishing sensitivity would also apply to losses since the 

results show that corner solutions are almost non-existent in the loss domain. This, 

however, does not really provide much evidence regarding the existence of diminishing 

sensitivity in the loss domain. Rather, the theoretical finding together with the results 

could be interpreted to emphasize the possibility of exceptions to the general 

concavity/convexity of utility curves as also suggested by Kahneman and Tversky (1979, 

pp. 278-279) as well as the importance of making the reference point, or reference points, 

salient. It does, however, call for further theoretical and empirical research on the matter. 

The logic and intuition behind diminishing sensitivity is powerful, and the question may 

simply be when, where and how does it apply, and how it can be applied to the use of 

indifference curves in the loss domain.  

On the empirical side, the study provides the first comparison between dictator and 

ultimatum games in the loss domain that the author is aware of. The results support the 

findings of the more recent research on the subject matter which seem to indicate that 

people put more rather than less weight to equality in the loss domain than they do in 

the gain domain. Whether this is due to the do-no-harm principle as suggested by 
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Leliveld et al. (2009), to the idea that loss aversion amplifies social comparisons as 

suggested by Zhou and Wu (2013), or to something completely different, is open to 

debate. But whatever the reasons and mechanisms behind such preferences, being aware 

of the differences in the role that equality plays in the loss and gain domains can be useful 

not just in the political arena but also in day-to-day negotiations at home and in the work 

place.  
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APPENDIX 

Survey Forms Used in the Experiment  

The survey forms used in the experiment are found below. The first form is the one used for 

group A and the second one the one used for group B. Please note that in the original survey 

form, all the questions were fit to a single page with the instructions on the other side. 

 

Group A 

Experiment/Survey for Master’s Thesis  
Kari Hietaniemi  
Hanken School of Economics 
 

Thank you for taking the time to participate in this experiment/survey! Please read through 

the instructions before answering the questions. If you have any questions or comments 

after the experiment, please contact the experimenter by email at 

kari.hietaniemi@gmail.com. 

 

INSTRUCTIONS 

WHAT DO YOU NEED TO DO? 

This experiment consists of four (4) different decision making situations. Essentially, each of 

the decisions is related to dividing a specific amount of money between yourself and another, 

randomly selected person. Notice that the four decisions are separate from each other and the 

payoffs in each decision are in no way related to the other decisions made. 

Please respond to each decision problem as soon as you have read the description and only 

then proceed to the next one. 

ARE YOU GETTING PAID FOR THIS AND WILL YOU ACTUALLY RECEIVE SOME MONEY BASED 

ON YOUR RESPONSES? 

Each participant gets a free coffee/tea voucher. 

Unfortunately, due to limited resources, no other rewards are given and all the decisions and 

monetary amounts used are only hypothetical. You will not receive any money based on 

your decisions. However, please try to respond in the same way you would if actual money 

was involved in the decisions. 

  

mailto:kari.hietaniemi@gmail.com
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DECISIONS 

Decision 1:  
You are given €27 and must decide how to divide that amount between yourself and another, 

randomly selected person. You can divide the money in any way you want and the other 

person cannot affect your decision.  

Please write below how you want to divide the money (total €27). 

You keep: € 

The other person gets: € 

---------------------------------------------------------------------------------------------------------- 
Decision 2: 
You are given €27 and must decide how to divide that amount between yourself and another, 

randomly selected person. You can divide the money in any way you want but the other 

person must accept your proposal for either of you to receive any money. If the other person 

accepts your proposal, the €27 will be divided between the two of you as you proposed. If the 

other person does not accept your proposal, neither of you will receive any money. 

Please write below how you want to divide the money (total €27). 

You keep: € 

The other person gets: € 

----------------------------------------------------------------------------------------------------------
Decision 3: 
You and another, randomly selected person are each given €27 (you get €27 and she/he gets 

€27). The two of you then suffer a shared €27 loss and need to pay back that amount. You 

must decide how to divide this €27 loss between the two of you. You can divide it in any way 

you want and the other person cannot affect your decision. 

Please write below how you want to divide the loss (total €27): 

You pay: € 

The other person pays: € 

----------------------------------------------------------------------------------------------------------
Decision 4:  
You and another, randomly selected person are each given €27 (you get €27 and she/he gets 

€27). The two of you then suffer a shared €27 loss and need to pay back that amount. You 

must decide how to divide this €27 loss between the two of you. You can divide the loss in any 

way you want but the other person must accept your proposal or otherwise you will both lose 

€27. 

Please write below how you want to divide the loss (total €27). 

You pay: € 

The other person pays: € 
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THAT’S IT! PLEASE RETURN THIS SHEET TO THE EXPERIMENTER. THANK YOU FOR 

PARTICIPATING IN THIS EXPERIMENT/SURVEY! 

Group B 

Experiment/Survey for Master’s Thesis  
Kari Hietaniemi  
Hanken School of Economics 
 

Thank you for taking the time to participate in this experiment/survey! Please read through 

the instructions before answering the questions. If you have any questions or comments 

after the experiment, please contact the experimenter by email at 

kari.hietaniemi@gmail.com. 

 

INSTRUCTIONS 

WHAT DO YOU NEED TO DO? 

This experiment consists of four (4) different decision making situations. Essentially, each of 

the decisions is related to dividing a specific amount of money between yourself and another, 

randomly selected person. Notice that the four decisions are separate from each other and the 

payoffs in each decision are in no way related to the other decisions made. 

Please respond to each decision problem as soon as you have read the description and only 

then proceed to the next one. 

ARE YOU GETTING PAID FOR THIS AND WILL YOU ACTUALLY RECEIVE SOME MONEY BASED 

ON YOUR RESPONSES? 

Each participant gets a free coffee/tea voucher. 

Unfortunately, due to limited resources, no other rewards are given and all the decisions and 

monetary amounts used are only hypothetical. You will not receive any money based on 

your decisions. However, please try to respond in the same way you would if actual money 

was involved in the decisions. 

 

  

mailto:kari.hietaniemi@gmail.com
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DECISIONS 

Decision 1:  
You are given €27 and must decide how to divide that amount between yourself and another, 

randomly selected person. You can divide the money in any way you want and the other 

person cannot affect your decision.  

Please write below how you want to divide the money (total €27). 

You keep: € 

The other person gets: € 

---------------------------------------------------------------------------------------------------------- 
Decision 2: 
A randomly selected other person is given €27 and gets to decide how to divide that amount 

between him/herself and you. The other person can divide the money in any way he or she 

wants but you must accept the proposal for either of you to receive any money. If you accept 

the proposal, the €27 will be divided between the two of you as proposed by the other person. 

If you do not accept the proposal, neither of you will receive any money. 

Please write below the smallest proposal that you are willing to accept (that is, the smallest 

amount of money that you would still accept – if the proposal made by the other person is 

smaller than the amount you write here, the proposal will be rejected and neither of you will 

receive anything). 

The smallest proposal that you are willing to accept (between €0-€27): € 

---------------------------------------------------------------------------------------------------------- 
Decision 3: 
You and another, randomly selected person are each given €27 (you get €27 and she/he gets 

€27). The two of you then suffer a shared €27 loss and need to pay back that amount. You 

must decide how to divide this €27 loss between the two of you. You can divide it in any way 

you want and the other person cannot affect your decision. 

Please write below how you want to divide the loss (total €27): 

You pay: € 

The other person pays: € 

---------------------------------------------------------------------------------------------------------- 
Decision 4:  
You and another, randomly selected person are each given €27 (you get €27 and she/he gets 

€27). The two of you then suffer a shared €27 loss and need to pay back that amount. The 

other person gets to decide how to divide this €27 loss between the two of you. She/he can 

divide the loss in any way she/he wants but you must accept the proposal or otherwise you 

will both lose €27. 

Please write below the largest amount that you are willing to pay (that is, the largest share of 

the loss that you would be willing to pay – if the proposal made by the other person would 

imply that you would need to pay more than the amount you write here, the proposal will be 

rejected and both of you will lose €27). 
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The largest proposed loss that you are willing to accept (between €0-€27): € 

 

THAT’S IT! PLEASE RETURN THIS SHEET TO THE EXPERIMENTER. THANK YOU FOR 

PARTICIPATING IN THIS EXPERIMENT/SURVEY! 
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Responses to the Survey 

Group A (dictators + ultimatum 1st movers) 

 Gains dictator  
(gain given to 
other player) 

Gains ultimatum  
(gain proposed to 

other player) 

Losses dictator  
(loss given to 
other player) 

Losses ultimatum  
(loss proposed to 

other player) 

1 0 10 -27 -17 

2 17 17 -13.5 -13.5 

3 7 13 -27 -14 

4 2.5 13.5 -13.5 -13.5 

5 5 13.5 -13.5 -13.5 

6 7 13 -13 -13 

7 0 14 -17 -13.5 

8 13.5 13.5 -13.5 -13.5 

9 13.5 13.5 -13.5 -13.5 

10 0 14 -20 -13 

11 13.5 13.5 -13.5 -13.5 

12 0 13.5 -27 -13.5 

13 0 13.5 -13.5 -13.5 

14 13.5 14 -13.5 -13 

15 13.5 13.5 -13.5 -13.5 

16 7 13.5 -13.5 -13.5 

17 0 13.5 -27 -13.5 

18 13 13 -14 -14 

19 7 10 -13 -13 

20 14 15 -14 -15 

21 14 13.5 -13.5 -13.5 

22 7 13.5 -13.5 -13.5 

23 13.5 13.5 -13.5 -13.5 

24 13.5 13.5 -13.5 -17 

25 7 13.5 -17 -13.5 

26 12 17 -13 -13 

27 14 15 -16 -7 

28 10 13 -15 -14 

29 0 10 -27 -13.5 

30 0 9 -27 -18 

31 7 12 -20 -15 
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Group B (dictators + ultimatum 2nd movers)   

 Gains dictator  
(gain given to other 

player) 

Gains ultimatum 2nd 
mover 

 (gain demanded from 
other player) 

Losses dictator 
(loss given to 
other player) 

Losses 
ultimatum 2nd 

mover  
(max. loss 
accepted) 

1 7 5 -7 -17 

2 13.5 10 -13.5 -13.5 

3 13.5 0 -13.5 -27 

4 13 1 -13.5 -13.5 

5 17 0 -13.5 -27 

6 13.5 13.5 -13.5 -13.5 

7 13.5 5 -13.5 -20 

8 13.5 1 -13.5 -27 

9 12 0 -13.5 -13.5 

10 10 5 -13.5 -10 

11 13.5 10 -13.5 -13.5 

12 10 7 -13.5 -15 

13 9 7 -13.5 -13.5 

14 13.5 5 -13.5 -15 

15 0 1 -13.5 -26 

16 13.5 1 -13.5 -13.5 

17 10 10 -13.5 -27 

18 13.5 0 -13.5 -27 

19 10 3 -13.5 -13.5 

20 7 10 -17 -10 

21 7 0 -13.5 -10 

22 13.5 0 -13.5 -13.5 

23 14 1 -13 -26 

24 0 13 -13.5 -13 

25 5 0.5 -13.5 -26.9 

26 13.5 12 -13.5 -13.5 

27 17 15 -13.5 -13.5 

28 7 12 -17 -12 

29 13.5 0 -13.5 -27 

30 12 3 -17 -15 

31 0 1 -13.5 -13.5 
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Additional Estimation Results 

Estimates based on decisions in dictator games (responses to both gains and losses dictator games) 

Coefficients ρ α λ λ_i λ_j γ LL 

ρ, α, γ  0.495305  0.980110  - - - 17.435752 -204.0165 

(se) (0.003684) (0.015420)  - - - (12.835614)  

ρ, α, γ, λ 0.495386  0.980475  4.211267  - - 4.211267 -204.0123 

(se) (0.003661) (0.015288) (7.406640) - - 7.406640  

ρ, α, γ, λ_i, 
λ_j 

0.304794 0.962775 - 2.265569  4.987077 3.131137  -204.228 

(se) (NaN) (0.013578) - (4.814797)  (2.323128)  (2.836872)  

 

Estimates based on decisions in dictator game (losses dictator game only)  

Coefficients ρ α λ λ_i λ_j γ LL 

ρ, α, γ  0.497329 0.983754 - - - 36.753257  -94.6931 

(se) (0.002221) (0.023713) - - - (12.835614)  

ρ, α, γ, λ 0.497649  0.980475 5.802237 - - 5.802237  -94.6664 

(se) (0.003661) (0.015039) (26.152857) - - (26.153096)  

ρ, α, γ, λ_i, 
λ_j 

0.429209 0.960333 - 2.356140  3.061577 5.417700 -94.9502 

(se) (NaN) (0.008476) - (2.418579)  (2.652805)  (5.024149)  

 

 


