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1 Interdependent Utilities Theory

The relationship between regret and envy is intuitively clear: in both cases, a subject
compares the outcome that he has received from the choice he made with what he could
have received with a different choice. The only difference between the two emotions is that
in the case of regret the different choice is made hypothetically by him, and in the case of
envy by someone else. In both cases the crucial element is the counterfactual thought of
what could have happened had the subject made a different choice.

We present here a model that makes this intuitive notion precise, and can be used in
the statistical estimates of our data. The model is based on the classical setup of Anscombe
and Aumann [1], and is developed in detail in Maccheroni, Marinacci and Rustichini ([2]),
elaborating on methods in [3], where a precise axiomatic foundation for the utility is
presented. The model provides sound behavioral foundation for choice where the utility
depends on utilities.

1.1 Choices and consequences

There is a set of states S and a set C of consequences. An act is a function f from the
set of states to the set of consequences. For any given act f , the realization of a state s

determines the consequence f(s) delivered to the subject. A set of acts F is available to
the subject, when he chooses in isolation, or to all subjects when they are informed about
the choice and the outcome of others. Each subject has preferences, indicated by �, over
vectors (f, (fi)i∈I) of the chosen act f and the set (fi)i∈I of alternative acts that were
available to the subject, in the single player environment, or to all the players in the many
players environment. The value of the pair for the subject keeps into account both the
direct utility from the choice, as well as the relative comparison that will be made, for every
state that realizes, between what the subject gets (defined by f(s)), and the consequences
(fi(s))i∈I obtained through the alternative acts.

Representation of preferences

The preference � satisfies a specific set of axioms (see [2] for details) if and only if there is
a utility function u defined on C, a subjective probability P over S, and a function γ such
that (f, (fi)i∈I) � (g, (gi)i∈I) if and only if V (f, (fi)i∈I) ≥ V (g, (gi)i∈I), where

V (f, (fi)i∈I)) =

∫
S

u(f(s))dP (s) +

∫
S

γ(u(f(s)), u(fi)i∈I))dP (s)

The function V is the sum of two terms. The first is the standard expected utility
of the act f : An individual with no regret or envy (that is, with γ = 0) is an expected
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utility maximizer. The second term is the expected value of a term which measures the
utility (or dis-utility) deriving from the comparison between the realized utility and the
utility associated to the relevant alternatives. For both terms the expectation is taken with
respect to a subjective probability distribution over the states, indicated by P .

The function γ is increasing in the first term and decreasing in the second (if we
give to the vectors with #I coordinates the point-wise partial order). The second term
of this function summarizes the effect of the counterfactual thinking: if a higher utility is
associated with alternatives that were not chosen, then the current utility decreases. When
the subject is choosing in isolation, the comparison is made between the act he chose and
the acts he could have chosen. When he is choosing together with other individuals, the
comparison is between the act he chose and the set of choices made by the others. His
value is increasing in his utility (that appears in both terms), and decreasing in the utility
of the others.

1.2 Preferences and Choices

In our experiment, the set of choices has two elements, denoted by {f, g}, both in the case
of the single player trials and in the two players trials. We consider the value V when the
subject chooses f and the alternative is g of the simple form:

V ((f, g)) =

∫
S

u(f(s))dP (s) +

∫
S

γ[u(f(s)) − u(g(s))]dP (s) (1.1)

In the one-player trials the act g is the act that the subject has not chosen. In the two-
player trial, it is the act chosen by the other subject. The function γ is increasing, and
γ(0) = 0. The crucial property of this function is the relative weight of gains and losses.

1.3 Private vs. social gains and losses

An important component of Prospect Theory [4] can be informally described as “losses
loom larger than gains”. This condition can be more precisely stated either as a local
condition at the reference point zero that the derivative from the left is larger than the one
from the right. More globally, the condition can be states as v(x) < −v(−x) for every x.

In the case of a subject choosing in isolation, this condition has a correspondent: the
preference exhibits more regret than relief. Several studies of regret suggest that indeed in
this case too the negative dominates the positive, and regret looms larger than relief. The
evidence we have seen suggests that for social gains and losses, the gain may loom larger
than losses. On the basis of the setup we have presented we can extend the analysis of the
relative importance of positive and negative emotions to regret and envy.

If x is a consequence, we denote by x also the constant act giving the consequence x in
every state. For an event A, and another consequence y, we denote by xAy the act that
gives x on A and y in its complement. Consider for simplicity the case in which there is a
single other player: I = {1}.

We say that a preference � exhibits more gloating than envy if (xo, xEy) � (xo, xo) for
every event E which has a subjective probability of 50 per cent, and such that the player
is indifferent, in isolation, between xEy and xo. The subject prefers the fair chance of
winning some and losing some rather than tying all the times. It is proved in [2] that a
preference � exhibits more gloating than envy if and only if the function γ satisfies:

for all x, γ(x) + γ(−x) ≥ 0 (1.2)

2



For the case of regret, the formal statement is identical to that given above comparing
gloat and envy, with the only difference that the act xEy is the act that the subject could
have chosen but did not choose.

We now see what this property of the function γ implies on the behavior of players in
social environments, like our two-player treatment.

1.4 The Nash equilibrium set

In the two players trials the subject has to keep into account, at the moment of selecting
his lottery, the likely choice of the other player, because his value will be influenced by that
choice as well as his own. The appropriate concept in this case is the Nash equilibrium of
the game where each subject chooses an act out of the set {f, g}, and each player receives a
payoff given by the function (1.1). The analysis of the equilibria of these game requires that
we allow subjects to choose a probability distribution over acts (that is, a mixed strategy).
We now analyze the structure of the Nash equilibrium set for this game.

The game is symmetric: if we denote the strategy profile h = (h1, h2) ∈ {f, g}2 chosen
by the two players, then the pair of payoffs to the two players is the pair:

(V (h1, h2), V (h2, h1))

Let p and q denote the probability that the subject and the opponent, respectively,
choose the act f in the mixed strategy. The best reply of player 1 to the strategy q of player
2 is denoted BR1(q), a subset of [0, 1]. Since the game is symmetric, BR1 = BR2 ≡ BR. To
characterize the structure of the Nash equilibria we only need to consider the best response
to the extreme values of p and q, that is the values BR(0) and BR(1). The graph of the
best response function will determine the set of equilibria. For example, if both values are
{1}, then the only equilibrium outcome is (f, f); if BR(0) = {0} and BR(1) = {1} then
there are three symmetric equilibrium outcomes, with outcomes (f, f), (g, g) and a mixed
strategy equilibrium.

It is clear that 1 ∈ BR(0) if and only if V (f, g) ≥ V (g, g): that is, the choice of f

(that is, p = 1) is optimal when the other player is choosing g (q = 0) if and only if f

is at least as good as g when the other is choosing g. Similarly, 1 ∈ BR(1) if and only
if V (f, f) ≥ V (g, f). The structure of the equilibrium set is completely determined by
whether V (f, g) ≥ V (g, g) holds or not, and by whether V (g, f) ≥ V (f, f) holds or not.

The game may have symmetric equilibria in pure strategies with outcomes (f, f), (g, g)
or both, depending on the function γ and on the two acts. For example, V (f, g) ≥ V (g, g)
and V (f, f) ≥ V (g, g) if and only if (f, f) is an equilibrium outcome. The game has a
non-symmetric equilibrium in pure strategies if and only if

V (f, g) ≥ V (g, g) and V (g, f) ≥ V (f, f) (1.3)

An equilibrium in mixed strategies (symmetric) exists if and only if two equilibria in pure
strategies exist. Clearly, if γ = 0 then the only equilibrium is the one where both players
choose the same act, the one that maximizes their expected utility.

1.5 Asymmetric Equilibria

Our experimental results suggest that the behavior of our subjects adjusts to an asymmetric
equilibrium. In this equilibrium, one of the two players (the computer) is programmed in
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one treatment to select a safer choice, but with lower return, and in the other treatment to
select a more risky but higher return choice. We have seen that the other subject adjusts to
the behavior of the opponent by adopting an opposite behavior. In general, the existence
of asymmetric equilibria implies restrictions on the function γ, that is on the way subjects’
utility varies with the return of the other player. Clearly if such equilibria exist then the
function γ is not zero: subjects must care about the outcome of the other. We know more:
subjects must enjoy winning more than they dislike losing, at least for some values of the
utility. To see this, suppose instead that:

for all x, γ(x) + γ(−x) ≤ 0 (1.4)

With this function the disliking of losing is larger in absolute value than the liking of
winning. In this case if V (f, g) > V (g, g) implies that V (f, f) > V (g, f), and then an
asymmetric equilibrium does not exist, since the condition (1.3) is not satisfied.

Functions γ for which the condition (1.4) does not hold, so that asymmetric equilibria
are possible, are easy to find. A natural example is γ(x) = x+: the subject only cares
about the case in which he is first, and the utility is proportional to the size of the gap
between him and the other.

The intuitive reason for this effect on behavior becomes clear if we consider the extreme
case of two players with a risk-averse utility function who only care about winning. Suppose
that the choice they have is between a certain reward of $5 and a lottery offering amount of
$10 or $0 with equal probability. If subjects are risk averse, they would choose the certain
amount of $5 in the one player condition. In the two player condition, a subject, lets call
him Player 1, who knows that the other is going to choose the certain amount now has an
additional incentive to choose the lottery: the gloating he enjoys when $10 is the outcome.
Suppose that this additional incentive is large enough to make him choose the lottery. Lets
now consider the best course of action of the other player (Player 2): he could choose the
lottery; but since the outcome is the same for both players, the total value he derives from
it is equal to the expected utility of the lottery, which by risk aversion is smaller than
the utility of the certain amount. In addition the choice of the certain amount gives the
additional value from gloating when Player 1 gets the $0 amount. Hence Player 2s best
choice is the certain amount, and the Nash equilibrium is asymmetric.
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2 Results: Tables

2.1 Subjective ratings and skin conductance responses

Emotion Mean SEM Mean SEM Mean SEM

Regret -25.272 2.307 0.104 0.011 0.709 0.307

Shared Regret -18.494 2.477 0.075 0.012 0.318 0.303

Envy -29.195 2.662 0.133 0.018 -0.219 0.415

Relief 25.629 1.600 0.129 0.015 1.997 0.262

Shared Relief 19.916 1.764 0.099 0.012 1.235 0.307

Gloating 33.044 2.076 0.145 0.021 2.127 0.365

Subjective Ratings Magnitude of SCR Heart Rate Variation

Table S1. Subjective ratings and skin conductance responses (SCR) for the
different emotions. (N = 42). The magnitude of the SCR is computed for the moment
in which the outcomes of the two lotteries are displayed.

2.2 Non parametric test on the ratings

Stronger than z p

Envy Regret 2.754 0.0035

Regret Shared Regret 4.120 <.001

Envy Shared Regret 4.234 <.001

Table S2. Wilcoxon signed-rank test on emotional ratings for negative emo-
tions. The null hypothesis is that the two ratings are the same (N = 42).

Stronger than z p

Gloating Relief 4.032 <.001

Relief Shared Relief 4.620 <.001

Gloating Shared Relief 4.670 <.001

Table S3. Wilcoxon signed-rank test on emotional ratings for positive emo-
tions. The null hypothesis is that the two ratings are the same (N = 42).
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2.3 Effect of obtained and unobtained payoffs on subjective ratings

A test of the effect of unobtained outcomes on the emotional ratings is provided by the
regression in Table S4 below. The regression shows that even if the unobtained outcome
of the chosen lottery has an effect on the emotional ratings, it influences significantly
less the ratings than the outcome of the non chosen lottery (Chi = 7.71, p = 0.0055).
Moreover, the regression coefficient of the TPD (two players, different choice) dummy is
positive and significant in this regression. Thus, the amplification in evaluations due to
envy and gloating, in the two player trials when the two players made different choices, is
still significant when taking into account the potential effect of the unobtained outcome of
the chosen gamble (i.e., disappointment and elation).

Variable name Coefficient Standard error Z P

TPD 1.602 0.658 2.43 0.015 0.312 2.892

Obtained chosen lottery 1.530 0.019 80.71 0.000 1.493 1.567

Unobtained non chosen lottery -0.426 0.022 -19.29 0.000 -0.470 -0.383

Unobtained chosen lottery -0.311 0.024 -13.14 0.000 -0.358 -0.265

Constant 0.897 1.291 0.69 0.487 -1.633 3.427

[95% Conf. Interval]

Number of subjects = 42; number of observations = 3360. Data from all trials. TPD is a dummy for two player

trials in which the two players chose different lotteries.

R² = 0.7126; Wald chi2(4) = 10355.79; Prob > chi2 = 0.0000

Table S4. Effect of obtained and unobtained payoffs on subjective ratings.

2.4 Alternative interpretation: discussion of the effect of attention

The amplification of the emotional responses for two players trials, when subjects made
differents choice (envy and gloating events) might also be interpreted as an effect of at-
tention drawn toward the unchosen lottery, i.e. the lottery chosen by the other player.
The attention of the participant might be directed to clues that are provided to him and
influence the emotional ratings. In the present study, there are three conditions that may
have different implications for attention: single player, (SP), Two Players Different Choice
(TPD) and Two Players Same Choice (TPS). In TPS the lottery chosen by the two is
highlighted, hence salient, while the other is not. So the attention model predicts that the
attention is focused on the outcome of the chosen lottery, away from the non-chosen one.
The same occurs in the SP condition; hence TPS and SP conditions are similar in term of
attention. In the TPD, both lotteries are highlighted, hence salient. Hence the attention
is drawn to both. Hence both outcomes are relevant. A first important prediction of the
attention model is that TPS and SP should be identical. But they are not since the TPS
emotional scores and GSR are smaller in size than in the SP. Another prediction is that
the outcomes of the non chosen lottery in the TPS should not influence emotional ratings,
since attention is drawn away form the non-chosen lottery. Table S5 shows the relative
effects of the obtained and unobtained payoffs on emotional ratings in the TPS conditions:
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the outcome of the non-chosen lottery significantly affects emotional ratings while the un-
obtained payoff the chosen lottery does not. Thus emotional ratings are dominated by the
comparison between the outcome of both lotteries, even when the two players made the
same choice.

Variable name Coefficient Standard error Z P

obtained chosen lottery 1.431 0.045 32.060 0.000 1.344 1.518

unobtained non chosen lottery -0.249 0.056 -4.480 0.000 -0.357 -0.140

unobtained chosen lottery -0.111 0.077 -1.440 0.150 -0.262 0.040

constant 4.557 1.330 3.430 0.001 1.950 7.164

[95% Conf. Interval]

Number of subjects = 42; number of observations = 516. Data from two player trials with same choice and

unobtained chosen lottery ? outcome non chosen lottery.

R² = 0.6599, Wald chi2(3) = 1149.21, Prob > chi2 = 0.0000.
≠

Table S5. Effect of obtained and unobtained payoffs on subjective ratings
in the two player condition with same choice.

We can reasonnably conclude from these two findings that the results on emotional
evaluation of the outcome cannot be solely explained by attention.
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2.5 Choice

Response times

For each subject we have data on the response time in the two and in the single
player game. Since the subject is the same in the two conditions, the two sets of data are
matched. The results show that subjects took longer to choose in the two player condition,
by a difference of 370 msec (Wilcoxon sign-rank test z = −3.482, p < 0.001).

Choice behaviors
We estimate with the logit regression (Tables S6 and S7) the probability of the subject
choosing the first lottery, as a function of the difference in expected value and standard
deviation. The form of the logit insures that only the difference between expected value
of the two lotteries and the difference between the standard deviation of the two lotteries
matter. The behavior of subjects in the prudent environment is risk neutral: the dsd co-
efficient is very small (in absolute value). Risk significantly predicts choices of subjects in
the bold environment. The dsd coefficient is negative, which means individuals minimize
the risk when choosing; then this group is risk averse.

Variable name Coefficient Standard error Z P

dev 0.232 0.030 7.83 <0.001

dsd -0.009 0.020 -0.44 0.663

constant -0.001 0.118 -0.01 0.99

Number of subjects = 21; number of observations = 420. Data from two-player and

Late trials (t>40).

Log likelihood = - 251.48, Wald chi2(3) = 64.94, Prob > chi2 = 0.000

Table S6: Choice behavior in the prudent environment. The table report
the coefficients estimated in the logistic regression of the choice made by participants in
the prudent environment, in the two player condition for late trials (trials > 40). The
dependent variable choice is equal to 1 if the subject chose the lottery 1 and 0 if the
subject chose the lottery 2. The variable dev is the difference between the expected value
of the first and second lottery (when participants maximize expected values the coefficient
is positive); the variable dsd is the difference between the standard deviation of the first
and second lottery (a negative coefficient indicates participants’ risk averse behavior).
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Variable name Coefficient Standard error Z P

dev 0.196 0.028 6.90 <0.001

dsd -0.048 0.020 -2.45 0.014

constant -0.175 0.114 -1.53 0.125

Number of subjects = 21; number of observations = 420. Data from two-player and

Late trials (t>40).

Log likelihood = - 253.43, Wald chi2(3) = 60.19, Prob > chi2 = 0.000

Table S7: Choice behavior in the bold environment. Same estimate as in table
S6, for participants in the bold environment, in the two player condition for late trials
(trials > 40).

2.6 Experienced emotion, anticipated emotion and choice

Mean SEM Mean SEM Z P

Regret 296.42 15.28 300.71 16.60 0.013 0.990

Relief 533.57 15.28 529.28 16.60 -0.013 0.990

Envy 174.04 13.10 183.33 17.20 1.161 0.246

Gloating 241.90 11.71 108.09 6.16 -5.137 <0.001

Experienced

Emotion

Mann-Whitney U test
2 groups

Prudent environment Bold environment
(N=21) (N=21)

Table S8: Experienced emotions. The total experienced emotions in each environ-
ment averaged across subjects. On a single trial we measured the difference between the
obtained outcome and the outcome of the unchosen lottery (in absolute value). For each
event we then summed these differences to compute the total value of each experienced
emotion. For instance, the total value of gloating is defined as the sum of the differences
between the outcome of the lottery chosen by the other subject and your outcome, when
this difference is unfavorable.
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Variable Mean SEM Mean SEM

Regret 13.33 0.47 13.28 0.68

Shared Regret 4.23 0.42 6.52 0.33

Envy 8.23 0.50 7.28 0.75

Relief 24.66 0.47 24.71 0.68

Shared Relief 14.76 0.50 18.52 0.76

Gloating 10.76 0.42 5.66 0.33

Prudent environment Bold environment
(N=21) (N=21)

Table S9. Average over subjects of the number of occurrences of each event
in both environments.

Marginal effects

dy/dx Std. Err. z P>|z|

dev 0.2598 0.0169 15.34 <0.001 0.227 0.293

dsd -0.1700 0.0305 -5.58 <0.001 -0.230 -0.110

dsd * Loss 0.0772 0.0213 3.62 <0.001 0.035 0.119

Early envy * dsd 0.0415 0.0117 3.54 <0.001 0.019 0.064

Early gloating * dsd 0.0318 0.0137 2.32 0.021 0.005 0.059

Number of subjects = 42; number of observations = 1680. Data from Late trials (t>40).

Log likelihood = - 987.1557, Wald chi2(3) = 283.92, Prob > chi2 = 0.000

[95% C.I.]Variable

Table S10. The effect of experienced emotions on choice. The table reports
the coefficients estimated for the average value of the difference in payment associated with
different events in the first 40 trials (early envy and early gloating respectively) on choices
made in the last 40 trials. The variables dev, dsd and dsd *loss are as in Table 1. The two
last variables are the product of the total value of envy and gloating in the early (first 40)
trials times the variable dsd.

10



3 Annex: Pairs of lotteries used in the experiment

Trial Players p(x1) x1 y1
outcome

lottery 1
p(x2) x2 y2

outcome

lottery 2
Trial Players p(x1) x1 y1

outcome

lottery 1
p(x2) x2 y2

outcome

lottery 2

1 1 0.5 20 -5 20 0.2 20 5 5 41 1 0.5 5 -20 -20 0.2 5 -5 -5

2 1 0.8 20 -20 -20 0.5 20 5 20 42 2 0.8 -5 -20 -5 0.2 5 -20 -20

3 2 0.5 5 -20 5 0.2 20 -20 -20 43 2 0.5 20 5 20 0.8 20 -5 -5

4 2 0.5 20 -5 -5 0.8 20 -20 20 44 1 0.5 20 5 20 0.8 20 -20 -20

5 1 0.2 20 5 5 0.8 20 -5 20 45 2 0.8 20 -5 20 0.2 20 5 5

6 1 0.5 -5 -20 -5 0.2 5 -20 -20 46 2 0.2 20 5 5 0.5 20 -5 20

7 1 0.5 5 -20 5 0.2 20 -20 -20 47 1 0.5 20 -5 -5 0.2 20 5 5

8 1 0.8 -5 -20 -5 0.2 5 -20 -20 48 2 0.5 20 -5 -5 0.8 20 -20 20

9 2 0.2 5 -5 -5 0.5 5 -20 5 49 2 0.8 20 -20 -20 0.5 20 5 20

10 1 0.8 20 -20 20 0.5 20 -5 -5 50 1 0.8 20 -20 20 0.5 20 -5 -5

11 2 0.5 20 5 20 0.8 20 -5 20 51 2 0.5 5 -20 5 0.2 20 -20 -20

12 2 0.2 20 5 5 0.8 20 -5 20 52 1 0.5 20 5 20 0.8 20 -5 20

13 1 0.5 -5 -20 -5 0.2 20 -20 -20 53 2 0.2 20 -20 20 0.5 -5 -20 -20

14 1 0.5 5 -20 -20 0.2 5 -5 -5 54 1 0.2 5 -20 -20 0.8 -5 -20 -5

15 2 0.2 5 -20 5 0.5 -5 -20 -20 55 2 0.5 5 -20 -20 0.2 5 -5 -5

16 2 0.5 20 -5 -5 0.2 20 5 5 56 1 0.2 5 -20 -20 0.5 -5 -20 -20

17 1 0.8 20 -5 20 0.5 20 5 5 57 1 0.5 5 -20 5 0.2 20 -20 -20

18 2 0.5 20 5 20 0.8 20 -20 -20 58 2 0.2 5 -20 -20 0.5 -5 -20 -20

19 2 0.2 20 -20 20 0.5 -5 -20 -20 59 1 0.2 20 5 5 0.8 20 -5 20

20 2 0.2 5 -20 -20 0.8 -5 -20 -5 60 1 0.2 20 -20 20 0.5 -5 -20 -20

21 1 0.5 -5 -20 -20 0.2 5 -20 5 61 2 0.5 -5 -20 -20 0.2 20 -20 20

22 2 0.5 20 5 20 0.8 20 -20 -20 62 1 0.8 20 -5 20 0.2 20 5 5

23 1 0.8 -5 -20 -5 0.2 5 -20 -20 63 1 0.2 20 -20 20 0.5 -5 -20 -20

24 2 0.2 20 5 5 0.8 20 -5 20 64 1 0.5 20 -5 -5 0.8 20 -20 20

25 1 0.5 20 -5 -5 0.8 20 -20 20 65 1 0.2 5 -20 -20 0.8 -5 -20 -5

26 2 0.5 -5 -20 -5 0.2 20 -20 -20 66 1 0.2 20 -20 -20 0.5 5 -20 5

27 2 0.2 20 -20 -20 0.5 5 -20 5 67 2 0.5 -5 -20 -5 0.2 5 -20 -20

28 2 0.8 -5 -20 -5 0.2 5 -20 -20 68 2 0.8 20 -20 20 0.5 20 5 5

29 1 0.2 5 -5 -5 0.5 5 -20 -20 69 1 0.2 20 5 5 0.5 20 -5 20

30 1 0.8 20 -5 20 0.2 20 5 5 70 1 0.2 5 -20 5 0.5 -5 -20 -20

31 2 0.2 20 5 5 0.5 20 -5 20 71 2 0.8 20 -5 20 0.2 20 5 5

32 1 0.5 -5 -20 -20 0.2 20 -20 20 72 1 0.2 5 -5 -5 0.5 5 -20 5

33 1 0.8 20 -5 -5 0.5 20 5 20 73 2 0.2 20 -20 -20 0.5 5 -20 5

34 1 0.2 20 -20 -20 0.5 5 -20 5 74 1 0.8 20 -20 20 0.5 20 5 5

35 2 0.8 20 -20 20 0.5 20 -5 -5 75 2 0.8 20 -5 -5 0.5 20 5 20

36 2 0.8 20 -5 20 0.5 20 5 5 76 2 0.5 5 -20 -20 0.2 5 -5 -5

37 1 0.2 20 5 5 0.5 20 -5 20 77 2 0.2 5 -20 -20 0.8 -5 -20 -5

38 2 0.2 5 -5 -5 0.5 5 -20 -20 78 2 0.5 20 -5 20 0.2 20 5 5

39 2 0.5 -5 -20 -20 0.2 5 -20 5 79 1 0.5 20 5 20 0.8 20 -5 -5

40 1 0.5 20 5 20 0.8 20 -20 -20 80 2 0.8 20 -20 20 0.5 20 -5 -5

Note: x1 and y1 are the two possible outcomes of lottery 1; p(x1) is the probability of
x1 (p(y1) = 1- p(x1)). X2 and y2 are the two possible outcomes of lottery 2; p(x2) is the
probability of x2.
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