
A Demographic Questionnaire and Additional Ta-

bles

Table A1: Demographic Questionnaire

Question Entry

1. Name User entered on text interface.

2. Work Status Full time employed, Part time employed, Student,
Unemployed.

3. Gender Male, Female.

4. Highest Education Achieved PhD, Masters Degree, Bachelors Degree, Some Col-
lege, High School.

5. Do you like watching sports in
general?

Likert scale where 1 is “Not very much” and 7 is
“More than all other types of entertainment.”

6. Do you like watching football
in particular?

Likert scale where 1 is “Not very much” and 7 is
“Football is my favorite sport to watch.”

7. What is your favorite team? Any of the 32 NFL teams.

8. Which team are you rooting
for in the game today?

One of the two teams playing in the game (or another
team, interpreted as indifference).

9. How strongly do you care for
the team you are rooting for in
the game today?

Likert scale where 1 is “Not at all”, 3 is “Somewhat”,
5 is “A lot”, and 7 is “Passionately.”

10. How strongly do you dislike
the team you are not rooting for
in the game today?

Likert scale where 1 is “I hate them with a passion”,
3 is “I dislike them somewhat”, 5 is “I like them”, and
7 is “I like them almost as much as the other team.”

11. Why do you want the team
you are rooting for today to win?

“They are my favorite team,” “Several players on that
team are on my fantasy football team,” “I need that
team to win in order for my truly favorite team to
make the playoffs,” and “I bet on that team.”
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Table A2: Additional Subject Demographics

Demographics Mean (SD)
5. Do you like watching sports in general? 5.77 (0.16)
6. Do you like watching football in particular? 5.61 (0.17)
7. What is your favorite team?

Buffalo Bills 1.56 %
New England Patriots 3.13 %
New York Jets 25.00 %
Baltimore Ravens 3.13 %
Cleveland Browns 1.56%
Pittsburgh Steelers 3.13%
Tennessee Titans 1.56%
Dallas Cowboys 3.13 %
New York Giants 29.69 %
Philadelphia Eagles 1.56%
Washington Redskins 1.56 %
Chicago Bears 1.56%
Detroit Lions 4.69 %
Green Bay Packers 3.13 %
Carolina Panthers 1.56 %
Los Angeles Rams 3.13 %
San Francisco 49ers 7.81 %
Not specified 3.13%

8. Which team are you rooting for in the game today?
Dallas Cowboys 18.75%
Philadelphia Eagles 46.88 %
New Orleans Saints 29.69 %
Indifferent 4.69%

9. How strongly do you care for the team you are rooting
for in the game today? 2.81 (0.20)

10. How strongly do you dislike the team you are not rooting
for in the game today? 4.06 (0.27)

Table reports the average value and standard deviation of questions 5–10 of the demo-
graphic questionnaire reported in Table A1. Subject’s favorite team and the team they
are rooting for are discrete and frequencies are reported. ‘Not specified’ in question 7
refers to subjects who didn’t choose one of the 32 NFL teams. ‘Indifferent’ in question
8 refers to subjects who didn’t choose one of the teams playing in that game.
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Figure 3: Individual variation in self-reported happiness (Likert scale from 1–7)
for subjects in game 1. Each cell represents a different subject. Some times
series do not span the entire game, as subjects were not required to respond at
all commercial breaks.
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Figure 4: Individual variation in self-reported happiness (Likert scale from 1–7)
for subjects in game 2. Each cell represents a different subject. Some times
series do not span the entire game, as subjects were not required to respond at
all commercial breaks.
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Table A3: How Surprise Responds to Events in the Game

Self-Reported Surprise
(1) (2) (3) (4) (5)

Score Difference 0.00124 -0.0302∗ -0.00221
(0.0111) (0.0160) (0.0113)

PFR Prob 0.00377 0.00793∗∗
(0.00233) (0.00344)

Self-Reported Prob 0.00348 0.00360
(0.00411) (0.00423)

N 911 911 911 911 911
Subjects (Clusters) 61 61 61 61 61
R-Squared 0.166 0.169 0.167 0.172 0.167

The effect of the game on self-reported surprise elicited in a Likert-scale measured on
a 1 to 7 scale. All regressions include individual fixed effects and game-quarter dum-
mies. Standard errors clustered at the individual level are reported in parenthesis.
Significance denoted as * p < 0.1, ** p < 0.05, *** p < 0.01.

Table A4: How Excitement Responds to Events in the Game

Self-Reported Excitement
(1) (2) (3) (4) (5)

Score Difference -0.000140 -0.0304∗∗ -0.00961
(0.0108) (0.0136) (0.0109)

PFR Prob 0.00345 0.00763∗∗∗
(0.00220) (0.00284)

Self-Reported Prob 0.00936∗∗∗ 0.00989∗∗∗
(0.00245) (0.00250)

N 911 911 911 911 911
Subjects (Clusters) 61 61 61 61 61
R-Squared 0.261 0.265 0.279 0.270 0.280

The effect of the game on self-reported excitement elicited in a Likert-scale measured on
a 1 to 7 scale. All regressions include individual fixed effects and game-quarter dummies.
Standard errors clustered at the individual level are reported in parenthesis. Significance
denoted as * p < 0.1, ** p < 0.05, *** p < 0.01.
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Table A5: Correlation in Emotion Measures

Happiness Surprise Excitement
Happiness 1.0000
Surprise 0.2955*** 1.0000
Excitement 0.4439*** 0.6823*** 1.0000

Correlations between the changes in the emotions mea-
sured as the difference between the current report and
the previous report. The correlation matrix suggests
that changes in happiness are positively correlated with
changes in excitement and changes in surprise, which
are also positively correlated with each other. Signif-
icance denoted as * p < 0.1, ** p < 0.05, *** p <
0.01.

Table A6: How Happiness Responds to Events in the Game - No Game-Quarter
Dummies

Self-Reported Happiness
(1) (2) (3) (4) (5)

Score Difference 0.0355∗∗∗ -0.0158 0.0177∗
(0.0123) (0.0111) (0.00979)

PFR Prob 0.0107∗∗∗ 0.0129∗∗∗
(0.00283) (0.00325)

Self-Reported Prob 0.0194∗∗∗ 0.0184∗∗∗
(0.00360) (0.00333)

N 911 911 911 911 911
Subjects (Clusters) 61 61 61 61 61
R-Squared 0.0233 0.0614 0.118 0.0634 0.123

The effect of the game on self-reported surprise elicited in a Likert-scale measured on a
1 to 7 scale. All regressions include individual fixed effects. Standard errors clustered
at the individual level are reported in parenthesis. These specifications are the same
as those presented in Table 3, but do not include game-quarter dummies. Significance
denoted as * p < 0.1, ** p < 0.05, *** p < 0.01.
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Table A8: How Happiness Responds to Events in the Game - Excitement and Sur-
prise as Controls

Self-Reported Happiness
(1) (2) (3) (4) (5)

Score Difference 0.0343∗∗∗ -0.00734 0.0183∗
(0.0122) (0.00986) (0.00984)

PFR Prob 0.00946∗∗∗ 0.0105∗∗∗
(0.00277) (0.00300)

Self-Reported Prob 0.0177∗∗∗ 0.0167∗∗∗
(0.00349) (0.00316)

Surprise 0.0796∗∗ 0.0741∗∗ 0.0871∗∗∗ 0.0736∗∗ 0.0864∗∗∗
(0.0301) (0.0301) (0.0275) (0.0300) (0.0281)

Excitement 0.203∗∗∗ 0.191∗∗∗ 0.152∗∗∗ 0.189∗∗∗ 0.155∗∗∗
(0.0497) (0.0506) (0.0497) (0.0506) (0.0497)

N 911 911 911 911 911
Subjects (Clusters) 61 61 61 61 61
R-Squared 0.134 0.160 0.209 0.160 0.214

The effect of the game on self-reported excitement elicited in a Likert-scale measured
on a 1 to 7 scale. All regressions include individual fixed effects and game-quarter
dummies. Standard errors clustered at the individual level are reported in parenthesis.
These specifications are the same as those presented in Table 3, but include measures
of excitement and surprise as controls. Significance denoted as * p < 0.1, ** p < 0.05,
*** p < 0.01.
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Table A10: How Positive Emotions Respond to Events in the Game

Positive Emotions Index
(1) (2) (3) (4) (5)

Score Difference 0.00877 -0.0194∗∗ 0.000873
(0.00626) (0.00793) (0.00573)

PFR Prob 0.00443∗∗∗ 0.00710∗∗∗
(0.00143) (0.00194)

Self-Reported Prob 0.00829∗∗∗ 0.00825∗∗∗
(0.00180) (0.00178)

N 911 911 911 911 911
Subjects (Clusters) 61 61 61 61 61
R-Squared 0.242 0.259 0.280 0.265 0.280

The effect of the game on the positive emotion index. All regressions include individual
fixed effects and game-quarter dummies. Standard errors clustered at the individual level
are reported in parenthesis. These specifications are the same as those presented in Table 3,
but replace happiness with the index of positive emotions. Significance denoted as * p <
0.1, ** p < 0.05, *** p < 0.01.
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Table A12: How Happiness Responds to Events in the Game - Peer Effects

Self-Reported Happiness
(1) (2) (3) (4) (5)

Score Difference 0.0172 -0.0154 0.0118
(0.0125) (0.0109) (0.0113)

PFR Prob 0.00757∗∗ 0.00968∗∗∗
(0.00309) (0.00335)

Self-Reported Prob 0.0175∗∗∗ 0.0172∗∗∗
(0.00345) (0.00332)

Peer Effects 0.511∗∗∗ 0.336∗∗ 0.230∗ 0.337∗∗ 0.180
(0.135) (0.136) (0.119) (0.136) (0.128)

N 911 911 911 911 911
Subjects (Clusters) 61 61 61 61 61
R-Squared 0.0852 0.102 0.159 0.104 0.161

The effect of the game on self-reported surprise elicited in a Likert-scale measured on a
1 to 7 scale. All regressions include individual fixed effects. Standard errors clustered
at the individual level are reported in parenthesis. These specifications are the same as
those presented in Table 3, but include peers effects of subjects with the same favored
team. Significance denoted as * p < 0.1, ** p < 0.05, *** p < 0.01.

50



T
ab

le
A
13
:
H
ow

M
oo

d
A
ffe

ct
s
D
ec
is
io
n-
M
ak

in
g
-
P
ee
r
E
ffe

ct
s
as

an
In
st
ru
m
en
t

C
ha

ri
ta
bl
e
G
iv
in
g

W
T
P
:G

oo
d

W
T
P
:G

am
bl
e

T
ru
st

ga
m
e

D
on

at
io
n

W
T
P

W
T
P

T
ra
ns
fe
r

A
ve
ra
ge

re
tu
rn

R
ed
uc
ed

Fo
rm

0.
01
33
∗

0.
01
02
∗∗

0.
00
91
8

0.
02
65
∗

0.
01
08

(0
.0
06
67
)

(0
.0
04
66
)

(0
.0
06
72
)

(0
.0
14
1)

(0
.0
09
19
)

P
F
R

0.
03
46
∗∗
∗

0.
00
33
6

0.
00
79
8

0.
03
29

-0
.0
14
1

(0
.0
12
6)

(0
.0
11
4)

(0
.0
18
6)

(0
.0
31
6)

(0
.0
13
4)

Se
lf-
R
ep

or
te
d

0.
04
16
∗∗

0.
00
61
7

0.
00
87
4

0.
05
78
∗∗

0.
02
02

(0
.0
18
5)

(0
.0
07
19
)

(0
.0
15
8)

(0
.0
28
4)

(0
.0
14
5)

N
91
1

91
1

91
1

44
0

45
4

T
he

eff
ec
t
of

se
lf-
re
po

rt
ed

ha
pp

in
es
s
on

ec
on

om
ic

de
ci
si
on

-m
ak

in
g.

T
he

ta
bl
e
re
po

rt
s
3
di
ffe

re
nt

m
od

el
s,

ea
ch

of
w
hi
ch

in
cl
ud

es
5
re
gr
es
si
on

s.
M
od

el
R
ed
uc
ed

Fo
rm

is
th
e
re
gr
es
si
on

of
se
lf-
re
po

rt
ed

ha
pp

in
es
s
on

ec
on

om
ic

de
ci
si
on

-m
ak

in
g.

M
od

el
P
F
R

is
th
e
in
st
ru
m
en
ta
l
va
ri
ab

le
s
re
gr
es
si
on

w
he

re
th
e
fir
st

st
ag
e
is

sp
ec
ifi
ca
ti
on

(2
)
in

T
ab

le
A
12
.
M
od

el
Se
lf-
R
ep
or
te
d
is

th
e
in
st
ru
m
en
ta
l
va
ri
ab

le
s
re
gr
es
si
on

w
he

re
th
e
fir
st

st
ag
e
is

sp
ec
ifi
ca
ti
on

(3
)
in

T
ab

le
A
12
.

A
ll
re
gr
es
si
on

s
in
cl
ud

e
in
di
vi
du

al
fix

ed
eff

ec
ts
.

St
an

da
rd

er
ro
rs

cl
us
te
re
d
at

th
e
in
di
vi
du

al
le
ve
l
ar
e
re
po

rt
ed

in
pa

re
nt
he

si
s.

T
he

se
sp
ec
ifi
ca
ti
on

s
ar
e
th
e
sa
m
e
as

th
os
e

pr
es
en
te
d
in

T
ab

le
4,

bu
t
in
cl
ud

e
pe

er
s
eff

ec
ts

of
su
bj
ec
ts

w
it
h
th
e
sa
m
e
fa
vo

re
d
te
am

,
as

an
in
st
ru
m
en
t.

Si
gn

ifi
ca
nc
e
de

no
te
d
as

*
p
<

0.
1,

**
p
<

0.
05
,*

**
p
<

0.
01
.

51



B Experimental Instructions

Instructions

Thank you for participating in this study. This study is about decision-making
and entertainment. Over the course of the study, you will answer questions and
make decisions. We will record your answers on the tablet in front of you. Please
make sure that you are always using the tablet assigned to you. If you have dif-
ficulty with the tablet, just raise your hand and someone will come over to help
you. However, please do not use the tablet for any purpose other than this study.
If you want to surf the Web please use your own cell phone or tablet. We will
now describe the study and the ways in which you may earn money in the study.

Over the course of the study you will watch an NFL football game. Before the
game and at certain commercial breaks during the game, we will ask you to
answer a set of questions and to choose a decision for each of four decision prob-
lems. The questions and decision problems will be the same at the beginning
of the game and at each commercial break. You can enter the same answer
or different answers each time you are asked. At the end of the study, we will
randomly select one of the four decision problems you engaged in and randomly
select your choice made before the game or during one of the commercial breaks
and pay you cash based on your choice for that decision problem. In addition
to the money you make in the decision problem you will receive $30 just for
showing up.

Only one of your decisions will be randomly chosen for payment, so each time
you are asked to make a decision you should answer as if this is the only decision
you are making today. In other words, each time you make a decision you should
answer it as if that answer is your best answer ignoring everything else you have
done today, since that answer may be the only one that counts.
The decision problems are described below.
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Decision Problem 1:

During this game you may have the opportunity to donate money to a charity.

There are three possible charities to which you can donate as part of this study.
The three charities are: CHARITY A (The United Way), CHARITY B (The
American Cancer Society), and CHARITY C (The World Wildlife Fund). On
your tablet you will be asked to select one when the time arrives.

If this decision is randomly selected for payment, you will receive $40 dollars
and you will have the opportunity to donate some of this money to the charity
you selected.

In particular, you will keep $40 minus the amount you choose to donate to the
charity and the charity will receive the amount you chose to donate to the char-
ity. If this decision problem is chosen for payment, you will receive your $30

show-up fee plus whatever amount of the $40 you decided to keep.

We will collect all the money donated to charity by all people in the room and
write checks to those charities when the study is over. You can be 100% confi-
dent that the money will be donated.

Only one of the decisions you made either before the game or during a commer-
cial break will be randomly chosen for payment, so each time you are asked this
question you should answer as if this is the only decision you are making today.

Please raise your hand if you have any questions.
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Decision Problem 2:

For this decision problem, we will give you $40 out of which you might spend
to buy one of three goods of your choosing, which will be shown to you now.

During this game you may have the opportunity to buy your chosen good. When
the time comes, you will select the good you would like to be offered for purchase
by entering it in your tablet.

Once before the game and at each commercial break, we will ask you how much
you are willing to pay out of your $40 for the good that you have selected.
Whether you actually are able to buy the good, and at what price, will be de-
scribed below, but it is in your best interest to write down exactly the most you
would be willing to pay for the good (and not more or less than the most you
would be willing to pay) each time you are asked.

The way that we determine whether you buy your good is that we will randomly
select a price between $0 and $40. If the price is below the amount you report
you are willing to pay, you pay that randomly selected price and get the good.
If the price is above the amount you report that you are willing to pay, you will
not receive the good but will be able to keep the entire $40. For example, if you
report $25 as what you are willing to pay, then if the price is randomly selected
to be $10 you will pay $10 to get the good. In this case you will pay $10 for the
good out of your $40 and also get the good. If you report $25 as what you are
willing to pay, then if the price is randomly selected to be $30, you will not pay
for the good and you will not receive the good but will keep the entire $40. So
here you will leave the experiment with $40. Given that the price is randomly
selected and not determined by what you report, it is in your best interest to
write down exactly the most you would be willing to pay for the good (and not
more or less than the most you would be willing to pay). Remember, whatever
your payment is in this decision problem you will be paid your $30 show-up fee
in addition.

Only one of the decisions you made either before the game or during a commer-
cial break will be randomly chosen for payment, so each time you are asked this
question you should answer as if this is the only decision you are making today.
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Please raise your hand if you have any questions.
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Decision Problem 3:

For this decision problem, we will give you $40 out of which you might spend
money to buy a risky gamble that gives you a 50% chance of receiving $0 and
a 50% chance of receiving $40.

Once before the game and at each commercial break, we will ask you how much
you are willing to pay for this risky gamble. Whether you actually are able to
buy the risky gamble, and at what price, will be described below, but it is in
your best interest to write down exactly the most you would be willing to pay
for the risky gamble (and not more or less than the most you would be willing
to pay).

The way that we determine whether you get the gamble is that we will randomly
select a price between $0 and $40. If the price is below the amount you report
you are willing to pay, you pay that randomly selected price and get the risky
gamble. If the price is above the amount you report that you are willing to pay,
you will not get the risky gamble. Instead, you will get to keep the $40 we gave
you. For example, if you report $25 as what you are willing to pay, then if the
price is randomly selected to be $10 you will pay $10 to get the risky gamble.
In this case you will pay $10 for the gamble out of your $40 and also get to
engage in the gamble. If the gamble ends up paying you $40, then your payoff
will be $70 = $40− $10 + $40. However, if the gamble ends up paying you $0,
then your payoff will be $30 = $40 − $10 + $0. If you report $25 as what you
are willing to pay, then if the price is randomly selected to be $30, you will not
get the gamble. You will be able to keep your initial $40 so your payoff will be
$40. Remember, whatever your payment is in this decision problem you will be
paid your $30 show-up fee in addition.

Given that the price is randomly selected and not determined by what you re-
port, it is in your best interest to write down exactly the most you would be
willing to pay for the risky gamble (and not more or less than the most you would
be willing to pay). If you buy the risky gamble, we will have the computer flip
a coin and you will either get $0 with 50% probability or $40 additional dollars
with 50% probability.

Only one of the decisions you made either before the game or during a commer-
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cial break will be randomly chosen for payment, so each time you are asked this
question you should answer as if this is the only decision you are making today.

Please raise your hand if you have any questions.
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Decision Problem 4:

During this game you will interact anonymously with another person in this
study. In the interaction, you will be randomly assigned to be Player A or
Player B. At the start of the interaction, Player A has $32 and Player B has
$0. Player A can choose to send $0, $8, $16, $24, or $32 to Player B. Player
B will receive three times (i.e. 3×) the amount of money transferred by Player
A. For example, if Player A transfers $32, Player B will receive $96, if Player A
transfers $16, Player B will receive $48, if Player A transfers $0, Player B will
receive $0.

Player B then has the opportunity to transfer money back to Player A, from $0

up to the total amount Player B received from Player A’s transfer. This money
is transferred one-for-one without being multiplied. For example, if Player B
transfers $32 back to Player A, Player A receives $32; if Player B transfers $16
back to Player A, Player A receives $16; if Player B transfers $0 back to Player
A, Player A receives $0.

If you are randomly chosen to be Player A, you will choose how much money to
send to Player B. If you are randomly selected to be Player B, you will choose
how much money to send back to Player A for each amount of money he or she
might send to you.

If this decision problem is chosen for cash payment, we will look at the decisions
you made either before the game or at one randomly chosen commercial break.
If you are Player A your payoff will be equal to the $32 you started out with
minus what you sent to Player B plus what Player B sent back to you. If you are
Player B, your payoff will be equal to the amount Player A sent to you minus
what you sent back to Player A. Remember, whatever your payment is in this
decision problem you will be paid your $30 show-up fee in addition.

You will not receive any feedback from this decision problem and will be asked
for choices at the start of the game and at each of the commercial breaks.

Only one of the decisions you made either before the game or during a commer-
cial break will be randomly chosen for payment, so each time you are asked this
question you should answer as if this is the only decision you are making today.
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Please raise your hand if you have any questions.
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C Proofs

We will now go over the proofs of the propositions in Section 3. As a quick
reminder on notation, we will use u1 = ∂ui(σi,πi)

∂σi
, u2 = ∂ui(σi,πi)

∂πi
and u12 =

∂2ui(σi,πi)
∂σi∂πi

. We will also define uj,2 =
∂uj(σj ,πj)

∂πj
and uj,12 =

∂2uj(σj ,πj)
∂πj∂σj

.

Proof of Proposition 1

Proof. The utility function of the dictator who is endowed with wealth w and
chooses to give c is given by

Ui (σi, w, c) =

∫ 1

0

[βuj (σj , c) + ui(σi, w − c)] dµ(σj).

If we take the derivative of this utility function with respect to σi and c, we get

∂2Ui (σi, w, c)

∂σi ∂c
=

∫ 1

0

[−u12(σi, w − c)] dµ(σj).

Our assumption that u12 ≥ 0 implies that the above expression is submodular.
Hence, by Topkis’s Theorem, we get that the optimal c is decreasing in σi. The
proof for when u12 ≤ 0 is analogous.

Proof of Proposition 2

Proof. When considering the willingness to pay for a good by subject i, the
utility function of other players doesn’t enter into i’s utility function. Our
assumption on the utility form ensures that utility of a i when he receives the
good and pays a price p is

Ui (σi, w − p, g) = v (g) + u(σi, w − p).

Again, we will show use Topkis’s Theorem. Note that the cross-partial derivative
of Ui (σi, w − p, g) is

∂2Ui (σi, w − p, g)
∂σi ∂p

= −u12(σi, w − p).

Hence, our assumption that u12 ≥ 0 implies that the above expression is sub-
modular, and we conclude that the optimal p is decreasing in mood. The proof
for when u12 ≤ 0 is analogous.
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Proof of Proposition 3

Proof. Subjects were asked to choose and x which solved the following equation

1

2
(ui (σi, w − x) + ui (σi, 2w − x)) = ui (σi, w) .

Let x (σi) be the function which gives the x which solves this equation for dif-
ferent moods σi. If we plug this into the above equation and take the derivative
with respect to σi, we get

1

2

(
u1 (σi, w − x (σi)) + u1 (σi, 2w − x (σi))−

∂x (σi)

∂σi
(u2 (σi, 2w − x (σi))

+u2 (σi, w − x (σi)))
)
= u1 (σi, w) .

Rearranging this equation to solve for ∂x(σi)
∂σi

, we get that

∂x (σi)

∂σi
=

1
2 (u1 (σi, w − x (σi)) + u1 (σi, 2w − x (σi)))− u1 (σi, w)

u2 (σi, 2w − x (σi)) + u2 (σi, w − x (σi))
.

Hence, ∂x(σi)
∂σi

> 0 is positive if and only if 1
2 (u1 (σi, w − x (σi)) + u1 (σi, 2w − x (σi))) >

u1 (σi, w).
Suppose that u1 (σi, π) is a convex transformation of ui (σi, π) (i.e., there is

a convex function ϕ such that u1 (σi, π) = ϕ(ui (σi, π)) . By an application of
Jensen’s Inequality, we get

u1 (σi, π) = ϕ (ui (σi, π)) = ϕ

(
1

2
(ui (σi, w − x) + ui (σi, 2w − x))

)
≤ 1

2
(ϕ(ui (σi, w − x)) + ϕ(ui (σi, 2w − x)))

=
1

2
(u1 (σi, w − x (σi)) + u1 (σi, 2w − x (σi))) .

Thus, ∂x(σi)
∂σi

≥ 0 and the willingness to pay for the gamble is increasing in mood.
Suppose that u1 (σi, π) is a concave transformation of ui (σi, π) (i.e., there

is a concave function ψ such that u1 (σi, π) = ψ(ui (σi, π)). Again, by using
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Jensen’s inequality, we have

u1 (σi, π) = ψ (ui (σi, π)) = ψ

(
1

2
(ui (σi, w − x) + ui (σi, 2w − x))

)
≥ 1

2
(ψ(ui (σi, w − x)) + ψ(ui (σi, 2w − x)))

=
1

2
(u1 (σi, w − x (σi)) + u1 (σi, 2w − x (σi))) .

Thus, ∂x(σi)
∂σi

≤ 0 and the willingness to pay for the gamble is decreasing in
mood.

Proof of Proposition 4

Proof. Let us first focus on the case of the receiver. Suppose that the receiver
j has received 3t and must choose c (i.e., how much to send back). His utility
function is given by

Uj (σj , 3t, c) =

∫ 1

0

[uj (σj , 3t− c) + βjui (σi, w − t+ c)] dµ (σi) .

We note that this problem is very similar to that of the dictator game. The
receiver gets to choose how much to share, just as the dictator did.

If we take the cross-partial derivatives, we note that

∂2Uj (σj , 3t, c)

∂σj ∂c
=

∫ 1

0

[−uj,12 (σj , 3t− c)] dµ(σi).

As in the dictator game, Topkis’s Theorem gives us our desired results for the
receiver.

Now we move back a step to the sender’s problem. Since our sender is
rational, he can predict what the receiver would return in a given mood. Let
c(σj , t) be the amount returned by a receiver in mood σj when he is sent an
amount t. The sender’s utility when he is in mood σi and sends t is given by

Ui (σi, t, c) =

∫ 1

0

[βu (σj , 3t− c (σj , t)) + u (σi, w − t+ c (σj , t))] dµ(σj).

Let c2(σ, t) := ∂c(σ,t)
∂t . Taking the derivative with respect to t, the first-order
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condition for t is

∂Ui (σi, t, c)

∂t
=

∫ 1

0

[βiuj,2 (σj , 3t− c (σj , t)) (3− c2 (σj , t))

+(c2 (σj , t)− 1)u2 (σi, w − t+ c (σj , t))] dµ(σj) = 0.

The problem of the sender is thus a bit more involved than our previous
problems. The sender must consider how much the receiver will return for a
given amount t. First, let us think about the problem when we assume that
u12 ≤ 0 and suppose that we have an interior solution (i.e., t < w). Then there
must be some receivers for whom c2 (σj , t) < 1. If this were not so, than the
sender could increase t slightly and be better off. Because uj,2 > 0, we have
that ∫ 1

0

[(c2 (σj , t)− 1)u2 (σi, w − t+ c (σj , t))] dµ(σj) < 0. (1)

We argue that every receiver who doesn’t return at a rate greater than one
must be returning zero. Take any receiver with an interior allocation of c. The
first-order condition for the receiver is∫ 1

0

[−uj,2(σj , 3t− c(σj , t)) + βju2(σi, w − t+ c(σj , t))]dµ(σi) = 0.

Take the derivative with respect to t,

c2(σj , t) =

∫ 1

0
3uj,22(σj , 3t− c(σj , t)) + βju22(σi, w − t+ c)]dµ(σi)∫ 1

0
uj,22(σj , 3t− c(σj , t)) + βju22(σi, w − t+ c)]dµ(σi)

,

which is greater than one and less than 3. Any receiver returning more than 0

must be have c2(σj , t) ≥ 1 (a receiver at the boundary condition of c(σj , t) = 3t

will have c2(σj , t) = 3). Therefore, for any σk, σj such that c(σj , t) > c(σk, t) =

0, we know c2(σk, t) < 1 < c2(σj , t).
Consider the case when u12 < 0. Let Z− be the set of all σj such that

c2(σj , t) < 1 (and therefore c(σj , t) = 0) and Z+ be the σj with c2(σj , t) ≥ 1.
By equation 1, for every point j ∈ Z+, we can match it with a k ∈ Z− of mass
y such that

0 =u2 (σi, w − t+ c (σj , t)) (c2 (σj , t)− 1)− u2 (σi, w − t) y.
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The derivative of this equation with respect to σi is positive if and only if

−u12 (σi, w − t)
u2 (σi, w − t)

>
−u12 (σi, w − t+ c (σj , t))

u2 (σi, w − t+ c (σj , t))
,

which holds if −u12(σi,x)
u2(σi,x)

is increasing in x, which holds by the fact that −u22

u2
≤

−u122

u22
as implied by u1 being a convex transformation of u.

There may still be mass in Z− which is not matched to some mass in Z+.
Let Z ′− be the set of such unmatched σj . For such σj , an increase in σi changes
(c2(σj , t)− 1)u12(σi, w − t+ c(σj , t)) > 0 by u12 < 0 and c2(σj , t) < 1.

Therefore, we have that

∂2Ui (σi, 3t, c)

∂t∂σi
=

∫
σj∈Z+

[(c2 (σj , t)− 1)u12 (σi, w − t+ c (σj , t))] dµ(σj)

+

∫
σj∈Z−\Z′−

[(c2 (σj , t)− 1)u12 (σi, w − t+ c (σj , t))] dµ(σj)

+

∫
σj∈Z′−

[(c2 (σj , t)− 1)u12 (σi, w − t+ c (σj , t))] dµ(σj) > 0.

By Topkis’s Theorem, we have that t is increasing in σi. The case when u12 > 0

is shown in the same manner, only now flipping the inequalities on u12.
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