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Ultimatum Game
Player 1 (proposer / sender, she) o�ers x ∈ [0, 1], player 2
(responder / receiver, he) either accepts or rejects. If player 2
accepts, then

I player 1 gets 1− x , player 2 gets x

If player 2 rejects, then

I player 1 gets 0, player 2 gets 0
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Motivation for Studying the Ultimatum Game

1. Ultimatum game helps to measure some characteristics, like
I inequality aversion (Fehr & Schmidt 1999; Bolton & Ockenfels 2000),
I fairness (Kahneman, Knetsch, and Thaler 1986; Nowak, Page, and

Sigmund 2000),
I negative reciprocity (Falk & Fischbacher 2006),
I anger & frustration (Aina, Battigalli, and Gamba 2018),

etc.

How to measure? That is the question! ⇒ We need to understand
what is driving the behavior

2. Ultimatum game is a very simple bargaining protocol. Understanding
the behavior in ultimatum game helps to understand the behavior in
more complex and more realistic bargaining situations.

We do not discuss whether ultimatum bargaining games can adequately

represent real bargaining situations. We are mainly interested in

ultimatum bargaining behavior because it allows one to analyze in

detail certain aspects of bargaining behavior

G�uth et al 1982

3 / 38



Motivation for Studying the Ultimatum Game

1. Ultimatum game helps to measure some characteristics, like
I inequality aversion (Fehr & Schmidt 1999; Bolton & Ockenfels 2000),
I fairness (Kahneman, Knetsch, and Thaler 1986; Nowak, Page, and

Sigmund 2000),
I negative reciprocity (Falk & Fischbacher 2006),
I anger & frustration (Aina, Battigalli, and Gamba 2018),

etc. How to measure? That is the question! ⇒ We need to understand
what is driving the behavior

2. Ultimatum game is a very simple bargaining protocol. Understanding
the behavior in ultimatum game helps to understand the behavior in
more complex and more realistic bargaining situations.

We do not discuss whether ultimatum bargaining games can adequately

represent real bargaining situations. We are mainly interested in

ultimatum bargaining behavior because it allows one to analyze in

detail certain aspects of bargaining behavior

G�uth et al 1982

3 / 38



Motivation for Studying the Ultimatum Game

1. Ultimatum game helps to measure some characteristics, like
I inequality aversion (Fehr & Schmidt 1999; Bolton & Ockenfels 2000),
I fairness (Kahneman, Knetsch, and Thaler 1986; Nowak, Page, and

Sigmund 2000),
I negative reciprocity (Falk & Fischbacher 2006),
I anger & frustration (Aina, Battigalli, and Gamba 2018),

etc. How to measure? That is the question! ⇒ We need to understand
what is driving the behavior

2. Ultimatum game is a very simple bargaining protocol. Understanding
the behavior in ultimatum game helps to understand the behavior in
more complex and more realistic bargaining situations.

We do not discuss whether ultimatum bargaining games can adequately

represent real bargaining situations. We are mainly interested in

ultimatum bargaining behavior because it allows one to analyze in

detail certain aspects of bargaining behavior

G�uth et al 1982

3 / 38



Motivation for Studying the Ultimatum Game

Goal 1 �Descriptive�

Study the ultimatum game for the sake of the ultimatum game:
Why people behave as they behave in the ultimatum game?

Goal 2 �Normative�
Study the ultimatum game as a model of bargaining:
Normative recommendations for negotiators
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Literature
O�er: 40-50%. Minimum acceptance payo�: 20%-40%. ⇒ Some
positive o�ers are rejected.

Problem: negotiation failure

Question (driven by the �normative� goal)

Is there a simple way to decrease the rate of negotiation failures?

I we want to make both parties happier ⇒ dictator game is not
an answer 7

I we don't want to deviate from the ultimatum game too much:
I ultimatum game by its nature is the last stage in negotiations
⇒ renegotiation complicates the game too much 7

Idea
Allow player 2 to choose between the dictator game (by committing
to accept any o�er) and the ultimatum game.

I we call this modi�cation the ultimatum game with the
commitment option

5 / 38



Literature
O�er: 40-50%. Minimum acceptance payo�: 20%-40%. ⇒ Some
positive o�ers are rejected.

Problem: negotiation failure

Question (driven by the �normative� goal)

Is there a simple way to decrease the rate of negotiation failures?

I we want to make both parties happier ⇒ dictator game is not
an answer 7

I we don't want to deviate from the ultimatum game too much:
I ultimatum game by its nature is the last stage in negotiations
⇒ renegotiation complicates the game too much 7

Idea
Allow player 2 to choose between the dictator game (by committing
to accept any o�er) and the ultimatum game.

I we call this modi�cation the ultimatum game with the
commitment option

5 / 38



Literature
O�er: 40-50%. Minimum acceptance payo�: 20%-40%. ⇒ Some
positive o�ers are rejected.

Problem: negotiation failure

Question (driven by the �normative� goal)

Is there a simple way to decrease the rate of negotiation failures?

I we want to make both parties happier ⇒ dictator game is not
an answer 7

I we don't want to deviate from the ultimatum game too much:
I ultimatum game by its nature is the last stage in negotiations
⇒ renegotiation complicates the game too much 7

Idea
Allow player 2 to choose between the dictator game (by committing
to accept any o�er) and the ultimatum game.

I we call this modi�cation the ultimatum game with the
commitment option

5 / 38



Literature
O�er: 40-50%. Minimum acceptance payo�: 20%-40%. ⇒ Some
positive o�ers are rejected.

Problem: negotiation failure

Question (driven by the �normative� goal)

Is there a simple way to decrease the rate of negotiation failures?

I we want to make both parties happier ⇒ dictator game is not
an answer 7

I we don't want to deviate from the ultimatum game too much:
I ultimatum game by its nature is the last stage in negotiations
⇒ renegotiation complicates the game too much 7

Idea
Allow player 2 to choose between the dictator game (by committing
to accept any o�er) and the ultimatum game.

I we call this modi�cation the ultimatum game with the
commitment option

5 / 38



Preview of the Results

Disclaimer
These conclusions are based on pilot data only (and there was some
��shing� involved when we tried di�erent tests in search for the
�story�). Treat them as conjectures for the future main study.
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Ultimatum Game with the Commitment Option

Allow player 2 to choose between the dictator game (by committing
to accept any o�er) and the ultimatum game.

Driven by the �normative� goal: Is it a �good� modi�cation? :

Hypothesis 0

The ultimatum game with the commitment option decreases the
rate of negotiation failures compare to the ultimatum game.

I Result: X

I ⇒ Our normative advice to negotiators: player 1 should allow
player 2 the choice of the game (that is, play the ultimatum

game with the commitment option instead of the ultimatum

game).
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Hypothesis 0

The ultimatum game with the commitment option decreases the
rate of negotiation failures compare to the ultimatum game.

Three channels through which the rate of negotiation failure can
change:

1. Player 2 chooses the dictator game ⇒ negotiation succeeds
automatically

2. Player 1 o�ers more in the ultimatum game when it is player
2's choice

3. Player 2 accepts less in the ultimatum game if it is his choice
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Hypothesis 1: Dictator game e�ect

There are people who chooses a positive minimal acceptance payo�
in the ultimatum game and the dictator game in the ultimatum

game with the commitment option.

I Result: 7

Hypothesis 2: Proposer e�ect

On average, player 1 o�ers less in the ultimatum game than in the
ultimatum game with the commitment option, conditional on player
2 choosing the ultimatum game.

I Result: 7 The o�er is on average the same

Hypothesis 3: Responder e�ect

On average, player 2's minimum acceptance payo� is lower in the
ultimatum game with the commitment option, conditional on
choosing the ultimatum game.

I Result: X
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Players' Motives: Story
Based on data from experiment, post-experiment survey, and our conjectures

Player 1 does not expect player 2 to choose the dictator game.
Therefore, she does not infer any information about player 2 from
his choice of the ultimatum game (no signaling e�ect). Therefore,
she does not change the o�er.
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Players' Motives: Story
Based on data from experiment, post-experiment survey, and our conjectures

Player 2 does not expect player 1 to change his behavior as a result
of the game choice. However, he becomes more agreeable (accept
more o�ers) after choosing the ultimatum game ⇒ another
explanation for positive o�er rejections is the preference for
in�uence, for �making a di�erence�: an illusion of choice ⇒ yet,
player 2 feels like he in�uenced the situation by making this choice
⇒ ↓ his marginal desire to a�ect the situation even more by
rejecting an o�er
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Players' Motives: Story
Based on data from experiment, post-experiment survey, and our conjectures

� Maybe you
even want to
vote yourself?

� I do!

� For Putin?

� For Putin.
But myself!
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Experimental Design

Participants are randomly paired with each other.
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Game 1 = Ultimatum Game
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Game 2 = Dictator Game

Participants are randomly paired with each other, keeping the same roles.
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Game 3 = Ultimatum Game with the Commitment Option

Participants are randomly paired with each other, keeping the same roles.
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Experimental Design: Main Experiment

1. Role assignment

2. Ultimatum game

3. Dictator game

4. Ultimatum Game with the Commitment Option

5. Participants observe their payo�s (we pay for one randomly
chosen game)
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Experimental Design: Survey

1. Hypothetical questions: how would you behave had your role
been di�erent

2. Opinion questions (28 agree / disagree questions)

3. Risk aversion

4. Prisoner's dilemma

5. Personality questions
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Data

session
number

number of
subjects

pool

1 8 university students in Russia

2 6 university students in Russia

3 22
employees in accounting and �nan-
cial departments of a �rm in Russia

4 16 university students in Russia

Total number of subjects = 8 + 6 + (22-5) + 16 = 47

I 5 subjects were clearly confused ⇒ we deleted them

I 7 subjects clearly made some mistakes (like o�ering 100 tokens
instead of 0) ⇒ we corrected them

I some subjects demonstrated �plateau behavior� (as in
Bellemare et al 2011): they reject both low and high o�ers ⇒
since nobody o�ered more than 50, the second threshold is
irrelevant for us
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Probability of Agreement

Hypothesis 0

The ultimatum game with the commitment option decreases the
rate of negotiation failures compare to the ultimatum game.

agree = 0.91486 −0.0000 ×indicator_for_game_3
st.error: (0.01189) (0.0168)
p-value: [0.0000] [1.0000]

I agreei = 1 (pair i agrees), for all possible pairs.
I The roles are kept the same as they were during the

experiment.

No e�ect??

Two possibilities:

1. There is no e�ect: people do not change their behavior

2. There is an e�ect because some people do change their
behavior in a systematic way but we need more re�ned analysis
to see it.

X
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Game Choice

role
number of subjects
who chose game 1

number of subjects
who chose game 2

player 1 17 7

player 2 23 0
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Game Choice
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Game Choice

Summary

Player 2 chooses game 1 because he expects to get a higher payo�
that way

⇒ no �dictator game e�ect� (hypothesis 1)
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Groups

De�nition for Group N (�no change�)

Four conditions hold:

1. o�er in game 1 = o�er in game 3.1

2. o�er in game 2 = o�er in game 3.2

3. choose game 1

4. respond to o�ers identically in game 1 and game 3.1

De�nition for Group C (�change�)

Everybody else

Remark: we count both actual and hypothetical behavior
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Groups

group N group C

player 1 player 2 player 1 player 2

9 9 15 14

session number
number of subjects

group N group C
player 1 player 2 player 1 player 2

1
4 4

1 3 3 1

2
3 3

2 1 1 2

3
4 13

2 2 7 6

4
7 9

4 3 4 5
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O�ers: Games 1 and 3.1

1. Group N o�ers less than group C.

2. Group C o�ers approximately the same in games 1 and 3.

3. Average o�er: ≈ 38% for group N, ≈ 50% for group C
consistent with literature X
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o�er_U = 37.79 +12.03 ×indicator_for_group_C
st.error: (2.5604) (3.2595)
p-value: [0.0000] [0.0004]

+0.34483 ×indicator_for_group_C_&_game_3
(3.4302)
[0.92015]
−8.9134 ×indicator_for_player_2
(2.6954)
[0.0014]
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O�ers: Games 2 and 3.2

1. Group N o�ers less than group C.

2. Group C o�ers approximately the same in games 2 and 3.

3. Average o�er: ≈ 12% for group N, ≈ 31% for group C
consistent with literature X
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O�ers: Games 2 and 3.2

o�er_D = 11.632 +19.446 ×indicator_for_group_C
st.error: (4.1389) (5.2691)
p-value: [0.0061] [0.0004]

−3.4483 ×indicator_for_group_C_&_game_3
(5.545)
[0.5356]
−4.3759 ×indicator_for_player_2
(4.3573)
[0.31794]
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O�ers

Player 1 should give 50 tokens in any game, aiming for a fair
division.
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Response Thresholds (Minimum Acceptance Payo�)

1. Group N turns out to be more �agreeable�: they are ready to
accept lower o�ers.

2. Group C lowers the threshold in game 3.

3. The variance in thresholds is higher than in o�ers
consistent with literature X

4. Average threshold: ≈ 24% for group N, ≈ 37% for group C in
game 1, ≈ 29% for group C in game 3
consistent with literature X
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Response Thresholds

Player 2 should be more agreeable (accept more o�ers) in game 1 if
he chose to play that game.
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Response Thresholds

Player 2 should be less agreeable (accept less o�ers) in game 1 if he
chose to play that game.
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Summary

1. Average o�er in game 1: ≈ 38% for group N, ≈ 50% for group C
2. Average o�er in game 2: ≈ 12% for group N, ≈ 31% for group C
3. Average threshold: ≈ 24% for group N, ≈ 29%-37% for group C

I ⇒ group C expects to see higher response thresholds & has stronger
preferences for equal division

1. Group C o�ers approximately the same in games 1 (2) and 3.1 (3.2).
2. Group C lowers the threshold in game 3 from ≈ 37% to ≈ 29%.

I ⇒ game 3 helps to �move� player 2 behavior in group C towards
expectations held by players 1 from group N

⇒
I no �proposer e�ect� (hypothesis 2), o�ers stay the same
I �responder e�ect� (hypothesis 3)
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Probability of Agreement Across and Within Groups

player 2
group N group C

player 1
group N game 1 & 3: 0.85185

game 1: 0.78571
game 3: 0.80159

group C
game 1: 0.97037 game 1: 0.98095
game 3: 0.97778 game 3: 0.96667

I The probabilities were estimated as 1
n

n∑
i=1

1 (pair i agrees) by

taking all possible pairs from indicated groups.

I The roles are kept the same as they were during the
experiment.
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player 2
group N group C

player 1
group N game 1 & 3:

0.85185

game 1:

0.78571

game 3:

0.80159

group C
game 1:

0.97037

game 1:

0.98095

game 3:

0.97778

game 3:

0.96667

I We saw that
I Average o�er in game 1: ≈ 38% for group N, ≈ 50% for group C
I Average threshold: ≈ 24% for group N, ≈ 37% for group C in game 1, ≈

29% for group C in game 3

I ⇒ prob. of agreement should be ordered as follows (from lowest to
highest):

1. (player 1 is from group N, player 2 is from group C) in game 1
2. (player 1 is from group N, player 2 is from group C) in game 3
3. (player 1 is from group N, player 2 is from group N)
4. (player 1 is from group C, player 2 is from group C) in game 1
5. (player 1 is from group C, player 2 is from group C) in game 3
6. (player 1 is from group C, player 2 is from group N)
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player 2
group N group C

player 1
group N game 1 & 3: 0.79412

game 1: 0.64368
game 3: 0.73563

group C
game 1: 0.93678 game 1: 0.87562
game 3: 0.93678 game 3: 0.92857

I Both actual (during the experiment) and hypothetical (during the
survey) responses are taken into account.

I Prob. of agreement should be ordered as follows (from lowest to
highest):

1. (player 1 is from group N, player 2 is from group C) in game 1
2. (player 1 is from group N, player 2 is from group C) in game 3
3. (player 1 is from group N, player 2 is from group N)
4. (player 1 is from group C, player 2 is from group C) in game 1
5. (player 1 is from group C, player 2 is from group C) in game 3
6. (player 1 is from group C, player 2 is from group N)
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Groups as They Are

I There is no signi�cant di�erence in risk aversion between the
groups 7

I Group C is more cooperative (rate of cooperation = 1/2 vs
2/3) X

Group N Group C

Prisoner's dilemma 1 9/18 = 0.5 20/29 ≈ 0.68966

Prisoner's dilemma 2 8/18 ≈ 0.44444 19/29 ≈ 0.65517

Table: Cooperation rates.

Cooperate Defect

Cooperate (300,300) (100,400)

Defect (400,100) (200,200)

Table: Prisoner's dilemma 1.

Cooperate Defect

Cooperate (200,200) (0,300)

Defect (300,0) (100,100)

Table: Prisoner's dilemma 2.
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Groups and Happiness
1. Please imagine a ladder, with steps numbered from 0 at the bottom to 10 at

the top. The top of the ladder represents the best possible life for you and the

bottom of the ladder represents the worst possible life for you. On which step

of the ladder would you say you personally feel you stand at this time?

happy_now = 6.0556 +0.73755 ×indicator_for_group_C
st.error: (0.32905) (0.4189)
p-value: [0.0000] [0.0851]

2. Please imagine a ladder, with steps numbered from 0 at the bottom to 10 at

the top. The top of the ladder represents the best possible life for you and the

bottom of the ladder represents the worst possible life for you. Just your best

guess, on which step do you think you will stand in the future, say about �ve

years from now?

happy_future = 7.9444 +0.74521 ×indicator_for_group_C
st.error: (0.31652) (0.40295)
p-value: [0.0000] [0.07098]
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Conclusion

1. We ran an experiment where the responder could choose
which game to play, the dictator game or the ultimatum game.

2. Based on pilot data:

2.1 everybody chooses the ultimatum game; the proposer does not
infer anything about the responder when he chooses the
ultimatum game because that is what she expects him to
choose

2.2 the o�er stays approximately the same as it was in the
ultimatum game

2.3 on average, the responder becomes more agreeable when she
chooses the ultimatum game herself

3. Takeaway: the responder rejects some o�ers in the ultimatum
game partly because he has preferences for in�uence (he thinks
rejection a�ects the situation more than acceptance)
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