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Abstract

We present a test of the two most established reciprocity models, an

intention factor model and a reference value model. We test characteristic

elements of each model in a series of twelve mini-ultimatum games. Results

from online experiments with nearly 500 subjects show major differences

between actual behavior and predictions of both models: the distance of

actual offers to the proposed reference value provides a poor measure for

the kindness of offers, while a pairwise comparison of offers as suggested by

the intention factor model cannot explain behavior in richer settings. We

discuss possible combinations of both models describing our observations.
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1 Introduction

Reciprocity is one fundamental cornerstone of human behavior, and an integral
element for other-regarding preferences. The importance of reciprocal behavior
for human interactions has been stressed by a large body of economic literature
(e.g., Cox & Deck, 2005, Andreoni et al., 2003, Falk et al., 2003, Gächter & Thöni,
2007).1 Consequently, behavioral economists have been striving to explain how
people digress from self-interested behavior to reward kind actions and punish
unkind actions of their opponents. Modeling reciprocity, however, has turned
out to be a very complex endeavor. The specific formulation of reciprocal prefer-
ences follows predominantly two distinct ways: Rabin, 1993, and Dufwenberg &
Kirchsteiger, 2004 focus on an intra-personal comparison according to reference
values, whereas Falk & Fischbacher, 2006 rely on an inter-personal comparison
using an intention factor to capture underlying motivations. This ambiguity has
led subsequent studies to rely on one or the other approach (e.g., Ambrus &
Pathak, 2011, Stanca et al., 2009). In this current study we test characteristic
features of both theories in a number of mini-ultimatum games similar to the
one used in the tradition of Bolton and Zwick (1995) and Falk et al. (2003).
Particularly, we focus on two key differences between the two approaches: firstly,
the reference value approach measures the extent of (un)kindness according the
distance of the specific offer to the reference value, while the intention factor ap-
proach measures the unkindness by the inequity of the specific offer; secondly, the
reference value approach assesses (un)kindness globally (i.e., considering all po-
tential alternatives of the game), whereas the intention factor approach performs
pairwise comparisons (i.e., one kind alternative can turn all other alternatives
inevitable into fully intentional unkind alternatives). We show that both ap-
proaches have advantages and disadvantages when explaining actual decisions so
that a combination of both approaches seems to provide a good description of
behavior.

The general idea of reciprocal preferences is perhaps best summarized by the
Latin principle ‘quid pro quo.’ The overarching non-parametric model by Cox
et al. (2008) formalizes these words in the following way: suppose, a player
(‘Chip’) has a number of alternatives from which he can choose one. His choice
has consequences in terms of payoffs (‘berries’) not only for himself, but also for
another player (‘Chap’). Chap considers Chip’s choice blue to be more generous
than red if blue yields more berries to Chap than the choice of red, while Chip’s
gain from choosing blue and not red is at most as large as Chap’s gain from
choosing blue and not red. Reciprocity in this context means that the more
generous Chip’s choice, the more money Chap is willing to spend to increase

1Alternative approaches such as distributional concerns (e.g., Fehr & Schmidt, 1999) or guilt-
aversion (e.g., Battigalli & Dufwenberg, 2007) have been shown to explain pro-social behavior
partly, but not comprehensively (e.g., Andreoni et al., 2003).
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Chip’s earnings. Chap gains immaterial utility from Chip’s material payoffs if
Chip behaves generously, whereas Chap’s immaterial utility can even be negative,
if Chip choose a mean alternative. Consequently, Chap may want to punish Chip,
for instance by passing the berries on to the birds.

Contemporary reciprocity models translate the idea of quid pro quo into well-
defined closed preference models. We refer to the first approach as the “refer-
ence value model”, first formalized by Rabin (1993).2 In his belief-dependent
model, reciprocity is analyzed for two-players, normal-form games. Dufwenberg
& Kirchsteiger (2004; herafter D&K) extended Rabin’s model of belief-dependent
preferences to extensive n-player games. In both models, Chap ranks Chip’s al-
ternatives from the one yielding the least berries for Chap to the most berries for
Chap. Half way between Chap’s lowest and highest payoff lies Chap’s equitable
payoff dividing Chip’s alternatives into unkind ones below the equitable payoff
and kind ones above (hereafter, we denote the equitable payoff as the reference
value). Chip’s (un)kindness towards Chap increases in the difference between
the payoff corresponding to Chip’s choice and the reference value. We would
like to stress that the reference value model measures the action’s kindness by a
“global assessment”. That is, the midpoint of the entire set of alternatives in the
game determines the reference value which, in turn, determines the kindness of
a specific offer.

We test the predictive success of the reference value model according to two
characteristics. Firstly, we check for the continuity of the reference value: we
analyze whether the likelihood that Chap responds reciprocally increases in the
distance between the equitable payoff and the payoff “normally resulting” from
Chip’s chosen action.3 Secondly, we test for the predictive success of the reference
value: varying the game, but keeping the reference value and the distance from the
reference value constant, we analyze whether the likelihood that Chap responds
unkindly remains constant.

The second class of reciprocity models, “intention factor models,” contrast the
reference value models in two ways: they decompose Chip’s (un)kindness towards
Chap into the intention term and the outcome term (e.g., Falk & Fischbacher,
2006, hereafter F&F). The first term determines whether Chap perceives Chip’s
action as intended or not, the second term determines the severeness of Chap’s
perceived (un)kindness. F&F place in Chap’s immaterial partial utility from
reciprocity prior importance on the difference of payoffs between Chip and Chap
within an option before the difference to the other possible payoffs for Chap is
considered. Notice that the intention factor model assesses the action’s kindness
by a pairwise comparison. Therefore, having one very kind action in the set of al-

2Other models incorporating reciprocity follow the same logic, but apply slightly different
techniques (e.g., Cox et al, 2007).

3We clarify the meaning of “normally” below.
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ternatives turns all other actions in the game to be unkind. This important – but
often neglected – difference from reference value models has serious consequences
for predictions in games with several alternatives.

The crucial importance of intentions for reciprocal behavior has been shown
elsewhere (e.g. Falk et al., 2008). We test the predictive success of intentions
by checking for the continuity of the intention factor: we analyze whether the
likelihood that Chap responds unkindly increases, if the intention factor increases,
keeping the inequity of Chip and Chap’s payoffs constant. Secondly, we test for
consistency of the intention factor: varying the game, but keeping the intention
factor and the inequity of payoffs constant, we analyze whether the likelihood
that Chap responds unkindly remains constant. In other words, we test whether
an assessment of kindness relying on the pairwise comparison describes Chip’s
kindness properly.

For our purpose, we propose a series of twelve mini-ultimatum games. Some
of them offer Chip two alternatives to choose from, some of them offer four al-
ternatives. All of them allow Chap to reject a proposed alternative and forgo
his own income for the sake of punishing Chip. The games are designed such
that they allow us to asses the predictive success of reference value models and
intention factor models. We retrieve our data in online experiments with almost
500 participants. As such, our analysis follows Sobel’s (2005) criticism that ex-
isting reciprocity models seem to be fitting for specific situations, but lack a clear
characterization of this very situation. Along the same line of arguments, there
are some other studies discussing and testing the predictive success of reciprocity
models. Firstly, they provide evidence of the importance of intentions for recipro-
cation: if there is no alternative but to behave unkindly, subjects reciprocate less
severely (Falk et al., 2003); the same holds true if an action is taken that is not
unambiguously kind, but selfish to some degree (Stanca et al., 2009). Secondly,
Dhaene & Bouckaert (2010) elicit first and second order beliefs of participants in
a sequential prisoners’ dilemma and a mini-ultimatum game. They show that be-
liefs and behavior, particularly of second movers, are very consistent with D&K’s
reciprocity model. Furthermore, Pelligra (2011) varies systematically the outside
options in a trust game, where the first mover’s trusting is either kind or un-
kind for the second mover. Contrasting the theoretical predictions of the D&K
model, the trustworthiness of the second mover remains constant across treat-
ment conditions suggesting that other motives dominate behavior in this setting
(cf., Pelligra, 2011). Finally, Nicklisch & Wolff (2012) test an overall charac-
teristic of reference value models and intention factor models: if punishment is
sufficiently cheap, reciprocation is modeled as a “all-or-nothing” decision. That
is, if Chip behaves kindly (unkindly), Chap maximizes his utility by choosing the
most kind (unkind) response possible. By means of a modified ultimatum game,
the authors show that decisions for a majority of participants in a laboratory
experiments do not follow this assumption.

4



Along this partly pessimistic assessment of contemporary reciprocity models,
our data shows important shortcomings for both models when predicting behav-
ior. Particularly, the continuity of the reference value model fails to characterize
actual behavior: increasing the distance between the equitable payoff and the pay-
off of the actual offer does not necessarily correspond with increasing rejection
rates. Moreover, variation of the game yields differences in the rejection rates
although the reference value and the distance from the reference value remain
constant. We conclude from those findings that the distance to the reverence
value serves as a poor descriptor for the extent of (un)kindness. On the other
hand, experimental results for simple games with two alternatives are nicely pre-
dicted by the intention factor model. The likelihood of rejection increases for
increasing intention factors. However, there is little consistency between predic-
tions and decisions in the richer games with four alternatives. We conclude from
this that the pairwise comparison of alternative does not characterize behavior
adequately, and suggest a combination of both approaches. This combination
includes a global assessment for the intention of a choice and the inequity of an
alternative for the extent of (un)kindness.

The remainder of this article is organized as follows: The following section
(re)acquaints with both reciprocity models to be tested with an emphasis on
the element we scrutinize. In Section 3 we introduce our experimental design
and procedure. Section 4 presents results. In Section 5 we discuss our findings
and suggest potential developments for reciprocity models reflecting our results.
Section 6 concludes.

2 Reciprocity based utility

2.1 Sequential reciprocity according to Dufwenberg & Kirch-
steiger

In their reference value model, Dufwenberg & Kirchsteiger (2004, D&K) provide
a solution concept for belief-dependent reciprocal behavior in sequential n-player
games they call “sequential reciprocity equilibrium”. Their core premise is that
extensive form games require an updating of players’ beliefs as the play unfolds,
making it necessary for Rabin’s (1993) work to be extended and refined. More
specifically, Chap’s immaterial payoff component evolves dynamically with each
definite action of Chip: as Chap’s beliefs about Chip’s future behavior need to be
updated and possibly revised, so does the perceived kindness of Chip’s actions.

Formally, let Chip be player j and Chap player i; j chooses an action aj from
his set of alternatives Aj. Suppose aj affects Chip’s and Chap’s payoffs (πj and
πi, respectively). Chap observes Chip’s action. Then D&K define Chap’s utility
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function as follows:

UD&K
i = πi(ai, aj) + Υiκ

D&K
ij λD&K

iji (1)

Utility consists of a material payoff πi and an immaterial payoff component.
The material part of Ui refers to the payoff assigned to the end note of a specific
choice. The immaterial part of utility is initiated with an individual sensitivity
parameter to reciprocal concerns, Υi. If Υi = 0, then utility will equal material
payoff, such as suggested by narrow self-interest. κD&K

ij denotes Chap’s perceived
(un)kindness of Chip’s action, and λD&K

iji is the (un)kindness of Chap’s response
given Chap’s belief of Chip’s expectations concerning Chap’s behavior in the
consecutive game.

According to D&K, Chap’s immaterial partial utility from reciprocity is pro-
portional to the product of Chap’s (un)kindness towards Chip by deviating from
“the normally resulting way”, λD&K

iji , and Chip’s (un)kindness towards Chap,
κD&K
ij . Notice that “the normally resulting way” means within this context that

the game terminates in an end note which corresponds with Chip’s expectation.
Thus, both terms depend on Chap’s second order belief concerning Chip’s as-
sumptions on how Chap proceeds the game. In our setting, this belief simplifies
dramatically: we consider mini-ultimatum games where players in Chap’s role
can either accept or reject an offer (rejections result in zero payoff both for Chip
and Chap). Therefore, for every alternative Chip chooses Chap can assume ac-
ceptance as his second order belief. Otherwise, Chip chooses inefficient (i.e.,
Pareto dominated) strategies which contradicts a general assumption of D&K’s
approach.

Chap’s reference value separating Chip’s actions into kind and unkind actions
is the value half way between the lowest and highest payoff (in terms of berries)
at the time when Chip makes his decision. More generally, i’s equitable payoff
π
ej
i (i.e., i’s mean payoff following j’s action) is:

π
ej
i = 0.5max(Π′

i) + 0.5min(Π′

i), (2)

where Π′

i is the set of payoffs induced by j’s efficient strategies. In turn, not
considered are j’s inefficient strategies, that is, strategies for which one finds a
Pareto improvement – in terms of i’s and j’s payoffs – among j’s strategies for
any strategy choice of i (compare D&K, pp. 275-276).

Chip’s (un)kindness towards Chap is then increasing in the difference between
the payoff corresponding to Chip’s kind (unkind) choice and the reference value:

κD&K
ij = πi − π

ej
i (3)
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After Chap observes Chip move, it is on him to respond, again influencing the
monetary outcomes for both players. That is, ranking Chap’s alternatives from
the one yielding the least berries to the most berries for Chip, the midpoint of the
ranking determines Chap’s reference value for the (un)kindness of his response.
In other words, Chap’s (un)kindness towards Chip is measured according to the
distance between Chip’s actual payoff to Chip’s equitable payoff:4

λD&K
iji = πj − πei

j (4)

D&K’s explicit quantification of (un)kindness with the equitable payoff as a
reference value allows us to test the predictive success of their model:

HypD&K : Decreasing the distance to the equitable payoff across actions implies
non-increasing rejection rates for those actions, while keeping the distance con-
stant implies a constant rejection rate.

2.2 Intention-based reciprocity according to Falk & Fis-
chbacher

Similarly to D&K, Falk & Fischbacher’s (2006, F&F) approach differentiates
between perceived (un)kindness and the (un)kindness of the response. Therefore,
we can define Chap’s utility function according to F&F also as:

UF&F
i = πi(ai, aj) + Υiκ

F&F
ij λF&F

iji (5)

Within the context of our simple mini-ultimatum games, one can show that
λF&F
iji = λD&K

iji : according to F&F, the kindness of Chap’s reciprocation is mea-
sured with respect to the degree by which Chap alters Chip’s actual from his
expected payoff. Within each subgame of our mini-ultimatum game, Chap ex-
pects Chip to propose him an offer for which Chip seeks Chap’s acceptance.5 In
turn, following D&K’s arguments, acceptance is the only efficient strategy for
Chap, and consequently acceptance leads to Chip’s equitable payoff. Therefore,
the difference between Chip’s actual and equitable payoff measures within the
context of our game whether Chap alters Chip’s payoff by rejecting the offer.

4Again, we restrict ourselves to a slightly simplified version of D&K’s model which – nonethe-
less – contains all crucial assumptions of this model.

5Notice that we can make this assumption since the Chip’s anticipated immaterial utility
component is zero: Chip’s expected payoffs are Chap’s alternations of Chip’s payoffs which are
anticipated by Chip. In other words, Chip cannot surprise himself in expectations. Therefore,
if Chip offers Chap an offer for which Chip expects Chap’s rejection, his expected utility from
this offer is zero (no monetary and no immaterial utility). On the other hand, Chip would
be better off by offering any alternative for which Chip assumes Chap’s acceptance, since this
yields the monetary utility. Thus Chip will never offer an alternative for which he anticipates
a rejection.
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The difference between the two approaches is settled in the specific form of
κF&F
ij . F&F separate the perceived (un)kindness into two terms, the outcome

term ∆j and the intention factor ϑF&F
j . The outcome term is formalized such

that the evaluation of kindness is based on the inequity between Chip’s and
Chap’s payoffs at a specific end node assuming that Chap chooses the efficient
strategy:

∆j = πi − πj (6)

Again, within the context of our mini-ultimatum games, we can simply insert the
payoffs following accepted offers into equation (6), since Chap believes Chip to
expect Chap to accept the offer.

To derive perceived kindness, the outcome term is multiplied with the in-
tention term, where reciprocal concerns come into play. Here, F&F distinguish
between five payoff constellations from which different intentions are derived.
More specifically, the intention factor accounts for Chip’s intentional and unin-
tentional choices depending on how Chip could have altered payoff constellation
with regard to his own in combination with Chap’s benefit:

ϑF&F
j =































1 if π0
i ≥ π0

j and ∃π̃i ∈ Π̃i : π̃i < π0
i ,

ǫi if π0
i ≥ π0

j and ∀π̃i ∈ Π̃i : π̃i ≥ π0
i ,

1 if π0
i < π0

j and ∃π̃i ∈ Π̃i : π̃i > π0
i and π̃i ≤ π̃j

max(1−
π̃i−π̃j

π0

j
−π0

i

, ǫi) if π0
i < π0

j and ∃π̃i ∈ Π̃i : π̃i > π0
i and π̃i > π̃j

ǫi if π0
i < π0

j and ∀π̃i ∈ Π̃i : π̃i ≤ π0
i ,

(7)

where π0
i , π

0
j are payoffs resulting from accepting the specific offer in our design.

Let Π̃i be the set of payoffs resulting from the acceptance of an alternative offer
(but not the specific offer), π̃i be one element in Π̃i, and ǫi be an individual
parameter with 0 ≤ ǫi ≤ 1. This parameter is denoted as the pure outcome
concern parameter. That is, ǫi measures Chap’s unease with the inequity between
Chip’s and Chap’s payoff, although Chip has no option to avoid the kind or mean
offer.

The first two cases of (7) refer to intentions of Chip’s actions favoring Chap
moneywise: in the first one, Chip offers Chap not the smallest payoff possible
although it is higher than his own one. This case is considered as fully intentional.
In the second case, Chip offers Chap a higher payoff than his own one, but has
no chance to avoid this. In this case, the outcome is nice, but Chip does not act
intentionally so that the intention factor is reduced. The last three cases refer
to negative intentions: the final case mirrors the second case into the negative
domain; Chip offers Chap a smaller payoff than his own one, but has no chance to
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avoid this. In this case, the outcome is mean, but Chip does not act intentionally
so that the intention factor is reduced, whereas the third and fourth case refer to
intentionally mean choices. In the fourth one, Chip offers Chap a smaller payoff
than a possible alternative, but the offer is “somehow understandable” in the
sense that the alternative yields less for Chip than for Chap. Therefore, Chip’s
intention is discounted according to the Chip’s relative disadvantage under the
alternative. In contrast, in the third case, Chip’s unkindness is fully intentional,
since there is a better alternative for Chap, which does not yield a lower payoff
for Chip than for Chap.

Finally, κF&F
ij consists of the outcome term multiplied with the intention fac-

tor:

κF&F
ij = ϑF&F

j ∆j (8)

Put differently, to derive kindness in the intention factor model, intentions are
“charged” by the difference between Chip’s and Chap’s monetary payoff, namely
the outcome term. Inequity in favor of Chap increases the severity of Chip’s
kindness towards Chap, while disadvantageous inequity for Chap increases the
severity of Chip’s unkindness towards Chap. This means that the likelihood for
Chap to behave unkindly (kindly) increases the more his normally resulting payoff
falls below (surpasses) Chip’s payoff, given that Chips chooses fully intentionally.

While F&F’s (2006) model elegantly combines inequality aversion with recip-
rocal motivations, the formalization of the intention factor hosts strong, testable
assumptions. Specifically, F&F’s explicit quantification of the outcome term al-
lows us to test the predictive success of their model:

HypF&F : Decreasing the intention factor while keeping the outcome term constant
across actions implies non-increasing rejection rates for those actions, while keep-
ing the intention factor constant implies a constant rejection rate.

3 The games

3.1 Design

To test both reciprocity models we design a series of twelve systematically varied
mini-ultimatum games Γ1 to Γ12 similar to the design by Falk et al. (2003).
The proposer (Chip) receives throughout all games an endowment of at most 10
Taler.6 In games Γ1 to Γ7, the proposer decides among two alternatives (green,

6Notice that the total sum of Taler for alternative red in Γ5 and Γ7 yields less than ten.
Therefore, one may argue that as a consequence efficiency concerns could change the decisions in
a systematic way in those games. As we will show in the result section, there are no indications
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red), in Γ8 to Γ12 he decides among four alternatives on how to split the 10
Taler between the responder and herself (green, red, yellow, blue). The
responder can either accept or reject the proposer’s offer; in the former case,
both parties reap their designated payoff, in the latter case both players receive
zero Taler. In all twelve games one allocation is held constant at (8, 2), while the
remaining allocations differ depending on the purpose of each game. Table 1 lists
all payoff allocations for the whole series of games.

green red yellow blue κD&K
ij (8, 2) ϑF&F

j (8, 2)

Γ1 8,2 8,2 0 ǫi
Γ2 8,2 5,5 −1.5 1
Γ3 8,2 9,1 0.5 ǫi
Γ4 8,2 7,3 −0.5 1
Γ5 8,2 4,3 −0.5 1
Γ6 8,2 3,7 −2.5 max(2

6
, ǫi)

Γ7 8,2 3,4 −1.0 max(5
6
, ǫi)

Γ8 10,0 9,1 8,2 5,5 −0.5 1
Γ9 9,1 7,3 8,2 5,5 −1.0 1
Γ10 7,3 6,4 8,2 5,5 −1.5 1
Γ11 9,1 10,0 8,2 6,4 0 1
Γ12 9,1 7,3 8,2 6,4 −0.5 1

Table 1: Payoff alternatives in Γ1 to Γ12 along the values of κD&K
ij and ϑF&F

j for
the offer 8, 2 according to the corresponding theories.

Of course, non-reciprocal social preferences (e.g., inequity aversion) do not
predict any difference concerning the likelihood to reject 8, 2 across games (e.g.,
Fehr & Schmidt, 1999, and Bolton & Ockenfels, 2000, but also Levine, 1998; see
Appendix A for further discussions). This changes substantially once we consider
reciprocity. For our experiment, Γ1 and Γ2 serve as our baseline games. They
provide benchmarks for our analysis in the sense that Γ1 gives some indications
for the responders’ pure outcome concern (i.e., ǫi). That is, there is no intention
involved in the offer green in Γ1, since the proposer has no alternative given
that green equals red. In other words, rejecting in Γ1 shows that the responder
is ready to forgo 2 Taler, because he is so inequity averse that he does not want
the proposer to gain 6 Taler more than him. Thus, rejections in Γ1 indicate
strong outcome concerns. On the other hand, Γ2 shows us the response to a fully
intentional, very unkind offer according to the two reciprocity models. That is,
Γ2 introduces a large distance between 2 and the equitable payoff (πei

j = 3.5 in

that efficiency concerns influence decisions in Γ5 and Γ7, nor are the results of these games
particularly important for the general results of our study.
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Γ2), while the offer is made with full intentions according to Falk & Fischbacher
(2006, F&F).

With Γ3 to Γ7 we address both models in the context of simple games (i.e.,
games with two alternatives). According to F&F, Γ3 depicts the fifth case of the
intention factor resulting in an intention factor equal to the individual outcome
concern parameter ǫi. As the outcome term is the same as in Γ1, with reference
to HypF&F the rejection rate of green is predicted to be equal to the rejection
rate of Γ1. Particularly, responders rejecting 8, 2 in Γ1 are expected to reject 8, 2
in Γ3 and vice versa.

Γ4 and Γ5 both depict a fully intentional decision context, corresponding to
the third case of the intention factor. Thus, with reference to HypF&F we predict
equal rejection rates of green for both games such that responders reject or
accept 8, 2 in both Γ4 and Γ5. Γ6 and Γ7 reverse payoffs of the two previous
games in the alternative red, resulting in a decision context characterized in the
fourth case of the intention factor. Due to this structure, F&F’s model predicts
slightly smaller rejection rates of green in Γ7 (i.e., ϑF&F

j is at least 5

6
in this

game), whereas the rejection rate in Γ6 is predicted to be lower than in Γ4, Γ5

and Γ7 – at least for those subjects whose choice indicated low outcome concerns
(i.e., ǫi) by accepting green and red in Γ1. Based on HypF&F , this implies on
an individual basis that responders rejecting 8, 2 in Γ6 are expected to reject 8, 2
in Γ4, Γ5 and Γ7, while responders rejecting 8, 2 in Γ7 are expected to reject 8, 2
in Γ4 and Γ5.

Let us now turn to the alternative theory: according to Dufwenberg & Kirch-
steiger (2004, D&K), Γ3 has a positive distance to the equitable payoff implying
that rejections decrease utility. Therefore, responders do not reject 8, 2 in Γ3. Γ4

and Γ5 both depict the same distance to the equitable payoff suggesting equal
rejection rates of green for both games. In line with the predictions for F&F,
responders rejecting 8, 2 in Γ4 are expected to reject 8, 2 in Γ5 and vice versa.
However, D&K’s predictions for Γ6 and Γ7 change substantially in comparison to
F&F. Γ6 introduces the most extreme distance to the equitable payoff within our
sample of games, whereas Γ7 introduces a smaller distance to the equitable payoff
(though larger than in Γ4 and Γ5). It follows that Γ6 has the largest rejection
rate for 8, 2, followed by Γ2, Γ7, and Γ4 and Γ5. This implies on an individual
basis that responders rejecting 8, 2 in Γ4 and Γ5 are expected to reject 8, 2 in Γ2,
Γ6 and Γ7, while responders rejecting 8, 2 in Γ7 (Γ2) are expected to reject 8, 2 in
Γ2 and Γ6 (Γ6).

Γ8 through Γ12 are designed to test the models in a richer context (i.e., games
with more than two alternatives). Notice that the predictions according to F&F
are constant as they depict the third case of the intention factor resulting in an
intention factor equal to 1 for all games Γ8 to Γ12. In all games, Chip’s choice
of yellow is fully intentional due to the pairwise comparison between 8, 2 and
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5, 5 (Γ8 to Γ10), or between 8, 2 and 6, 4 (Γ11 and Γ12). In other words, the
other alternatives except 5, 5 (6, 4) are irrelevant for determining the intention
of choosing 8, 2. Hence according to HypF&F the rejection rate for 8, 2 is equal
across all five games, such responders either have to reject or accept 8, 2 in all
games Γ2, Γ4, Γ5 and Γ8 to Γ12.

Following D&K, Γ8 through Γ10 represent a sequence of rising reference values
implying increasing rejection rates for yellow according to HypD&K : reference
values increase from 2.5 in Γ8 to 3 in Γ9 to 3.5 in Γ10 suggesting that rejection
rates are expected to increase from Γ8 through Γ10. In turn, responders rejecting
8, 2 in Γ8 are expected to reject 8, 2 in Γ9 and Γ10, while responders rejecting 8, 2
in Γ9 are expected to reject 8, 2 in Γ10.

Γ11 and Γ12 substitute the option blue allowing us some interesting compar-
isons within the richer games and across all games. According to HypD&K , the
rejection rate of Γ12 is predicted to be equal to that of Γ4, Γ5 and Γ8 (likewise,
the rejection rate of Γ7 is predicted to be equal to that of Γ9, the rate for Γ2

to be equal the rate of Γ10). Responders rejecting 8, 2 in Γ4, Γ5, Γ8 and Γ12 are
expected to reject 8, 2 in Γ7, Γ9, Γ2, Γ10 and Γ6, as the distance to the equitable
payoff is smaller in the former than in the latter games according to HypD&K .
Likewise, substituting 5, 5 in Γ8 against 6, 4 in Γ11 changes the character of 8, 2
according to D&K: 8, 2 is neither kind nor unkind in latter game implying no
rejections of 8, 2 in Γ11, but some rejections of this offer in Γ8.

Summarizing our predictions, we rank (R) our games from those with the
least likely rejection to the most likely rejection of 8, 2 according to D&K and
F&F in Table 2 (i.e., games with a lower R are predicted to have less rejections
than games with a higher R). Of course, this means on the within-subject level
that responders who reject a game with a low R are predicted to reject all games
with higher Rs as well. Notice that a rank of 0 results from D&K’s prediction
that no responder should reject 8, 2 in this game. Finally, the ranks of Γ1, Γ3, Γ6

and Γ7 depend on the individual parameter ǫi. As 1 ≥ ǫi ≥ 0, ǫi ≈ 0 for some
players implies the ranks of 0, 0, 2, and 3, while ǫi ≈ 1 implies the ranks of 4, 4,
4, 4, respectively. As we are facing in the experiment a random sample, it seems
plausible to assume in the aggregate the ranks of 1, 1, 2, and 3, whereas this need
not be the case at the individual level.

3.2 Setting

The experiment is conducted as an online survey. Each participant plays every
game in the role of either the responder, or the proposer. Subjects are randomly
assigned to one of the two roles that they keep for the whole experiment. This
allows us a within-subject analysis across games. On average, nine out of ten
subjects participate as a responder, while approximately every tenth subject is
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green red yellow blue RD&K(8, 2) RF&F (8, 2)
Γ1 8,2 8,2 0 1
Γ2 8,2 5,5 3 4
Γ3 8,2 9,1 0 1
Γ4 8,2 7,3 1 4
Γ5 8,2 4,3 1 4
Γ6 8,2 3,7 4 2
Γ7 8,2 3,4 2 3
Γ8 10,0 9,1 8,2 5,5 1 4
Γ9 9,1 7,3 8,2 5,5 2 4
Γ10 7,3 6,4 8,2 5,5 3 4
Γ11 9,1 10,0 8,2 6,4 0 4
Γ12 9,1 7,3 8,2 6,4 1 4

Table 2: Payoff alternatives in Γ1 to Γ12 along the game’s rank according to the
likelihood (least to most) of a rejection for 8, 2 according to the corresponding
theories.

assigned to be the proposer. For responders, we apply the strategy method, in
which responders have to accept or reject every possible payoff allocation (Selten,
1967). Consequently, each responder has to make 34 choices, each proposer 12
choices.

The experiment starts such that participants receive an invitation email in-
cluding a link to access the online interface of the experiment. While accessing
the interface, subjects are first familiarized with the procedure of the experiment
and the instructions of the game on several pages on screen (Appendix B re-
ports the instructions for the experiment). Participants are informed about all
parameters of the game (including the payoff procedure) at this stage. Subse-
quently, participants submit all their choices without any feedback. The games
are presented sequentially without the possibility to review earlier choices. The
order of the games is randomized for each participant in order to exclude order
effects. Payoffs in the experiment are denominated in Taler, that we exchange
at 1 Taler for 2 Euros at the end of the experiment. During the experiment,
all participants have on all decision screens the option to open an extra window
showing again the instructions of the game. Finally, all participants have to fill
out a short socio-demographic questionnaire. After the survey is completed by
all participants, payment is determined from one randomly drawn game for every
tenth formed pair of players. We randomly form pairs of one proposer and one
responder each by pairing each proposer with one randomly drawn responder.
The payoffs are computed according to the responder’s decision corresponding to
the particular choice of the proposer. Subjects are informed via email about their
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payoff and pick up their earnings at the office of the experimental laboratory of
the University of Hamburg.

In total, 496 students (various fields) from the University of Hamburg par-
ticipated in two waves between November 2013 and March 2014 (each wave ran
several days). 52.6 % percent were female, the median age was 25 years. We used
hroot for recruitment (Bock et al., 2014). The average length of the entire online
survey was approximately 20 minutes including instruction time, average payoff
among the players receiving payoffs was 8.66 Euro implying an expected payoff
for each player of 0.87 Euro.7

4 Results

4.1 Aggregate reciprocity

Let us start with proposers’ decisions. We have 69 of them in our sample.8 In
general, the majority of proposers behaves very kindly such that the majority
chooses the kindest offer in all games (the only exceptions are Γ6 and Γ7). In Γ3

(and, trivially, in Γ1), this is 8, 2 (which is chosen by 86% of the proposers), while
in the other simple games, 8, 2 is offered by 25% (Γ2), 16% (Γ4), 41% (Γ5), 61%
(Γ6) and 52% (Γ7) of the proposers. In the richer games, the choice of 8, 2 differs
substantially over games: 22% of proposers offer 8, 2 in Γ8, 6% in Γ9, 9% in Γ10,
9% in Γ11 and 4% in Γ12. Overall, it seems that 8, 2 is not the most popular, but
not an irrelevant alternative in all games.

Now, let us turn to responders’ decisions. Table 3 reports the rejections rate
of 8, 2 in games Γ1 to Γ12.

9 As expected, non-reciprocal social preferences fail to
characterize responders’ decisions correctly. That is, neither are rejection rates
similar across all games nor across the sub-sample Γ1,Γ2, Γ4, Γ5, Γ6 Γ7, and Γ10.
For instance, the rejection rates of Γ2 and Γ6, Γ2 and Γ10, and Γ4 and Γ7 are
significantly different (p < 0.002).10

With regard to reciprocal preferences, there are some observation in line with
both models for games Γ1 to Γ5. That is, out of 427 subjects, 235 reject 8, 2
in Γ4, and 231 subjects in Γ5, so that – in line with both models – we cannot

7Expected (hourly) earnings correspond with previous experiments conducted via the inter-
net or newspapers (e.g., Bosch-Domenech et al., 2002, Güth et al., 2003, 2007, Drehmann et
al., 2005).

8Of course, their decisions are difficult to interpret as they are influenced by proposers’
fairness considerations, but also anticipated fairness needs of responders. Nonetheless, we
report our data in order to provide a complete picture of our experiment.

9The empirical rejection rates for alternatives green and red are identical in Γ1.
10Throughout this subsection, we use a two-sided, paired t-test for the assessment of statistical

significance.
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reject the hypothesis that there are different rejection rates for green in Γ4 and
Γ5 (p = 0.61). However, contradicting HypD&K , 137 responders reject 8, 2 in Γ3.
Furthermore, the rejection rate for Γ2 (245 responders) is insignificantly different
from the rate in Γ4 (p = 0.17), and only weakly significantly different from the
rate in Γ5 (p = 0.08). Similarly, the rejection rates for Γ6 (204 responders) and
Γ7 (209 responders) do not increase, but decrease significantly in comparison to
Γ4 (p ≤ 0.002) and to Γ5 (p ≤ 0.003).

The results in Γ4 and Γ5 are in line with HypF&F . Yet, Falk & Fischbacher
(2006, F&F) fail to describe rejections in games with limited intention factors.
That is, concerning the rejection rates in Γ6 and Γ7, we expect a smaller number
in the first than in the second game (although there are some limitations to
this expectations if ǫi is close to one for the majority of players; see our earlier
comment at the end of Section 3.1). In contrast, there is no significant difference
between the rates for both games (p = 0.59). However, this result holds, even if
we restrict our focus on those responders who did not reject in Γ1 (i.e., subjects
without pronounced outcome concerns). Out of 267 responders who accepted
both offers in Γ1, 71 (70) rejected 8, 2 in Γ6 (Γ7); there is no significant difference
between the two rejection rates (p = 0.8). Likewise, the rejection rates of Γ1 (152
responders) and Γ3 differ weakly significant (p = 0.08) despite the predictions of
HypF&F .

Nonetheless, our overall results suggest that F&F characterizes behavior more
accurately. That is, rejection rates in the simple games follow the predictions of
F&F – particularly for fully intentional decisions, while they are poorly described
by Dufwenberg & Kirchsteiger (2004, D&K).

Next, we look at the rejection rate of 8, 2 in Γ8 through Γ12. We observe
two “blocks” of games with respect to their rejection rates. Γ9, Γ10 and Γ12 have
all rejection rates of approximately 0.6, while Γ8 and Γ11 have rejection rates
of approximately 0.5. All rejection rates in the first block (260/263/251) are
significantly higher than rejection rates in the second block (214/205; p < 0.001),
while within blocks, there is only one weakly significant difference between Γ10 and
Γ12 (p = 0.08, all other comparisons p ≥ 0.18). Hence, contradicting HypD&K ,
there is little evidence that the sequence of rising distances to the reference value
triggers rejections in a systematic way, whereas the same distance to the reference
value leads to significantly different rejection rates between Γ8 and Γ12 (p <
0.001). Likewise, a comparison across simple and richer games show significant
different rejection rates between Γ1 and Γ11 (p < 0.001).

Similarly, predictions according to HypF&F are misaligned with results due to
the lower rejections rate of 8, 2 in Γ8 and Γ11 compared to Γ9, Γ10 and Γ12. In
contrast to our earlier results, which corroborate with F&F’s model, we provide
here evidence for a lack of generality (or a limiting specificity) of F&F’s model.
More precisely, by changing the structure of the games in a way that we add

15



Rejection rates for 8, 2 RD&K(8, 2) RF&F (8, 2)
Γ1 0.35 0 1
Γ2 0.57 3 4
Γ3 0.32 0 1
Γ4 0.55 1 4
Γ5 0.54 1 4
Γ6 0.48 4 2
Γ7 0.49 2 3
Γ8 0.50 1 4
Γ9 0.61 2 4
Γ10 0.62 3 4
Γ11 0.48 0 4
Γ12 0.59 1 4

Table 3: Rejection rates for 8, 2 in Γ1 to Γ12 along the game’s rank according to
the likelihood (least to most) of a rejection for 8, 2 according to the corresponding
theories.

a number of alternatives, reciprocal behavior cannot be satisfactorily described
by F&F intention-based model anymore. Interestingly, the comparison across
simple and richer games also casts some doubts onto F&F’s model (e.g., Γ4 and
Γ12: p = 0.04; or Γ2 and Γ8: p < 0.001), although in those cases the alternatives
of the simple games are subsets of the alternatives in the richer games. We discuss
this point in greater detail in the next section.

Given our observations, it seems that neither D&K’s model nor F&F’s model
characterize rejection behavior in the richer games accurately. Particularly, both
models fail to predict the occurrence of the two blocks. The results suggest that
both models miss to incorporate an important characteristic of reciprocity.

4.2 Individual reciprocity

In the following, we test for the consistency of our results on an individual level.
That is, we test the personal implications of both models across games. Let us
start with D&K in the simple games: in accordance with HypD&K , we cannot
reject the hypothesis that the same subjects reject Γ4 and Γ5 (p = .61).11 At
the same time, we have to reject the hypothesis that at least all responders
rejecting 8, 2 in Γ4 and Γ5 (203 responders do so) reject 8, 2 in Γ2, Γ6 and Γ7

as well (p < 0.001): only 151 responders reject 8, 2 in all five games. Likewise,

11Throughout this subsection, we use a two-sided Friedman test for the assessment of statis-
tical significance.
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the prediction that responders rejecting 8, 2 in Γ7 reject 8, 2 in Γ2 and Γ6 is not
supported by the data (p < 0.001): only 160 responders reject 8, 2 in all three
games. Finally, the prediction that responders who reject 8, 2 in Γ2 do so in Γ6

as well is also not supported by the data (p < 0.001): 186 responders reject 8, 2
in both games.

Turning to F&F, we find that 107 responders reject 8, 2 in Γ1 and Γ3 (out of
152/137 rejecting Γ1/Γ3), so that there is weakly significant evidence that not
the same subjects reject this offer in both games (p = 0.08). Similarly, HypF&F

is not supported in the sense that from 204 (209) responders rejecting 8, 2 in Γ6

(Γ7), 153 (180) reject the same offer in Γ4, Γ5 and Γ7 (Γ4 and Γ5). Here, we
have to reject the hypothesis that the same subjects reject this offer in all four
games (p < 0.001, and p = 0.002, respectively). However, we cannot discard the
hypothesis that the same subjects reject 8, 2 in Γ4 and Γ5 (p = 0.61): from 235
(231) rejecting 8, 2 in Γ4 (Γ5), 203 reject the offer in both games. In other words,
F&F organizes the data well, if offers are fully intentional referring to their model.

For the richer games, D&K predict that responders rejecting 8, 2 in Γ8 (Γ9)
are expected to reject the same offer in Γ9 and Γ10 (Γ10). There is little evidence
for the claims: from 214 (260) responders rejecting 8, 2 in Γ8 (Γ9), 194 (236)
responders do so in Γ9 and Γ10 (Γ10) as well (p < 0.001 for both comparisons).
Likewise, not the same responders reject 8, 2 in Γ4, Γ5, Γ8 and Γ12 (p < 0.001),
Γ7 and Γ9 (p < 0.001), and Γ2 and Γ10 (p = 0.01). Finally, from 167 responders
rejecting 8, 2 in Γ4, Γ5, Γ8 and Γ12, 137 reject 8, 2 in Γ7, Γ9, Γ2, Γ10 and Γ6 as
well. Again, the claim that the same responders reject 8, 2 across all those games
is not supported (p < 0.001).

We conclude our result section by testing F&F in the context of richer games:
according to HypF&F , the same responders reject 8, 2 in games Γ2, Γ4, Γ5 and Γ8

to Γ12. This claim is not supported by the data (p < 0.001). Even if we restrict
our analysis to games Γ8 to Γ12, there is little evidence that the same responders
reject 8, 2 in those games (p < 0.001). However, we cannot reject the claim that
the same responders reject 8, 2 in Γ9, Γ10 and Γ12 (p = 0.19). Thus there seems
to be an important difference between Γ9, Γ10 and Γ12 on the one hand, and Γ8

and Γ11 on the other that influences reciprocity substantially in our experiment.

5 Discussion

Our results indicate for both models weaknesses when predicting perceived kind-
ness. Dufwenberg & Kirchsteiger (2004, D&K) provide with their κD&K

ij a parti-
tion in the degree of kindness which is too detailed and cannot predict behavior.
Falk & Fischbacher’s (2006, F&F) kindness measurement yields a partition of
kindness which is too general in richer settings due to the pairwise comparison
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of alternatives. Therefore, we want to discuss a potential combination of both
reciprocity models: On the one hand, we want to simplify F&F’s model so that
it is applicable in richer environments while keeping at least to a large extend its
predictive power in simple games. On the other hand, we want to incorporate
the global assessment of alternatives’ kindness to provide sufficient partition of
kindness, and, consequently, better predictive power in richer settings.

We would like to stress that we do not attempt to present a fully elaborated
model, but we want to sketch a possible avenue for the further development of
research on reciprocity. Moreover, we have to admit that our modification does
not handle the intra-personal inconsistences which have been demonstrated in
the last subsection. Again, we would consider our approach with respect to this
work as a general starting point which needs further elaboration.

As our data corroborate in simple games F&F’s distinction between five
generic cases of intention (and the distinction between the intention and the
extent to which this alternative is considered to be kind or unkind), we do not
seek to modify this feature.12 Hence, we propose a κnew

ij which consists of the
product of an intention factor and the outcome term ∆j according to equation
(6). However, the major extension is a global assessment of j’s alternatives. Not
only do our experimental results suggest this approach, but we consider it as
unrealistic that in more complex situations – and we study in our experiment
complexity only to the extent that we test games with four instead of two alter-
natives – the existence of one clearly (un)kind action determines the choice of
another alternative as a fully intentional act of (un)kindness.

Thus, similar to D&K’s approach, we model intention relative to some refer-
ence value. Specifically, the reference value we propose, the median offer (i.e.,
the “middle” payoff within the set of corresponding end notes resulting from the
consecutive choice of efficient strategies) provides the additional benefit of being
robust against outliers in the set of alternatives (D&K discuss the problem of
outlying payoffs extensively in their paper). Formally, let us denote with πM

i

i’s median payoff among the set of payoffs resulting from j’s choice of efficient
strategies.13 Then, we define the intention factor of j’s move ϑnew

j of offering a

12Again, we would like to stress that we find no significant differences in terms of rejections
between Γ4 and Γ5 as well as Γ6 and Γ7, but significant differences between both blocks of
games. On a side-note, we consider the fact that there is no significant difference of rejection
rates within both blocks – although one game per block yields in sum less than 10 Taler – as
evidence that efficiency concerns are less important in this setting.

13We define πM
i implicitly with respect to the cumulative distribution function F (x) on i’s

set of payoffs resulting from i’s and j’s choice of any combination of efficient strategies in a
game: πM

i satisfies both inequalities
∫

(−∞,πM

i
]
dF (x) ≥ 0.5 and

∫

[πM

i
,∞)

dF (x) ≥ 0.5.
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specific payoff combination π0
i , π

0
j as follows:

ϑnew
j =































1 if π0
i > πM

i and π0
i > π0

j ,

ǫi if π0
i ≤ πM

i and π0
i ≥ π0

j ,

ǫi if π0
i ≥ πM

i and π0
i ≤ π0

j ,

1 if π0
i < πM

i , π0
i < π0

j , and ∃π̃j ∈ Π̃j : π̃j > πM
i

max(1, 2ǫi) if π0
i < πM

i , π0
i < π0

j , and ∀π̃j ∈ Π̃j : π̃j ≤ πM
i ,

(9)

where Π̃j be the set of payoffs resulting from the acceptance of an alternative
offer (but not the specific offer), and π̃j be one element in Π̃j.

That is, like F&F’s approach, our intention factor differentiates between five
categories of i’s outcomes resulting from j’s action: payoffs implying smaller
payoffs for j than for i are considered as fully intentionally kind if they are larger
than the reference value, whereas they are accidentally kind if they are smaller or
equal to the reference value. In turn, there are accidentally unkind offers which
imply larger payoffs for j than for i if they are larger or equal to the reference
value. Finally, j’s action leading to i’s payoff being smaller than i’s reference
value and j’s payoff is considered to be fully intentional unkind only if j could
choose better alternatives for himself. That is, if the unkind offer is “somehow
understandable” in the sense that all other alternatives yields less for j than i’s
reference value, the offer is still perceived as intentionally unkind but not that
much. Only, if there is at least one other alternative which yields for j more
than i’s reference value, choosing the specific alternative is fully intentional (and
unkind).

Notice that the latter two cases translate F&F’s observation that “the per-
ception of the unfair offer depends on how much j has to sacrifice in order to
make the more friendly offer” (F&F, 2006, p. 297) into the context of a global
assessment of i’s payoffs. That is, if making a more friendly offer than 8, 2 implies
that j earns less than i’s reference value, this offer is still unkind, but with limited
intention.

Based on our reformulation of ϑnew
j , we obtain a new rank order for the likeli-

hood of a rejection for 8, 2 which is reported in Table 4: the predictions based on
ϑnew
j follow qualitatively the one based on ϑF&F

j for the simple games. However,
using ϑnew

j one can predict the two blocks of rejection rates in the richer games.
Likewise, the rejection rates for 7, 3 in Γ9, Γ10 and Γ12: in Γ9 and Γ12 where
7, 3 is unfavorable but mildly unkind according to κnew

ij = ϑnew
j ∆j, 101 and 106

responders reject the offer, 151 do so in Γ10 where this offer is fully intentionally
unkind.14

14p < 0.001 for the hypothesis that the rejection rate in Γ10 equals one in the other two
games, whereas p = 0.466 for the hypothesis that the rejection rates in Γ9 and Γ12 are the
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Thus, κnew
ij allows us to combine F&F’s idea of a kindness term which differen-

tiates between the intention of an action and the extend of kindness with D&K’s
approach to assess an entire game by means of a reference value. We would like
to stress that this seems for us particularly important when making predictions in
the context of richer decision environments. For instance, in an ultimatum-type
game with several alternatives, the assumption that players evaluate the kindness
of a specific offer by pairwise comparisons between alternatives seems unrealistic
to us at least due to the shire computational effort it takes to compare alterna-
tives against each other. Rather, we follow D&K’s idea that players condense
alternatives by means of reference values. As such, our model is located in some
sense half way between the models by D&K and F&F: it processes more informa-
tion than the model by D&K. On the other hand, our approach generalizes over
alternatives by a larger extend than F&F by forming reference values. Whether
our modifications optimize the tradeoff between the generalisability of the model
to various situations and the accurate prediction of specific behavior is an open
question and requires future research.

Rejection rates for 8, 2 ϑnew(8, 2) Rnew(8, 2)
Γ1 0.35 ǫi 1
Γ2 0.57 1 3
Γ3 0.32 ǫi 1
Γ4 0.55 1 3
Γ5 0.54 1 3
Γ6 0.48 max(1, 2ǫi) 2
Γ7 0.49 max(1, 2ǫi) 2
Γ8 0.50 ǫi 1
Γ9 0.61 1 3
Γ10 0.62 1 3
Γ11 0.48 ǫi 1
Γ12 0.59 1 3

Table 4: Rejection rates for 8, 2 in Γ1 to Γ12 along the game’s rank according to
the likelihood (least to most) of a rejection for 8, 2 according to the modification
of κij.

6 Conclusion

Although reciprocity is one fundamental cornerstone of human behavior, model-
ing reciprocity still is a challenge for social scientists. The current study analyzes

same.
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two of the most established approaches, the reference value model by Dufwenberg
& Kirchsteiger (2004, D&K) and the intention factor model by Falk & Fischbacher
(2006, F&F). We point out that there are two major differences between the two
approaches: the first model measures perceived kindness of an action in relation
to a reference value while the second model distinguishes between the intention
of an action and the extent to which the action is perceived as being unkind or
kind. The latter element of F&F’s model relies on the inequity of the proposed
payoffs whereas the former element results from a pairwise comparison between
alternatives.

We test both models within the context of mini-ultimatum games with two
and four alternatives. Results show that F&F’s approach works fine in the games
with two alternatives, but has important drawbacks in the games with four al-
ternatives, both with respect to the average numbers but also once we run a
within-subject analysis. On the other hand, D&K’s model fails to characterize
behavior within both contexts. From this we conclude that D&K idea to measure
perceived kindness in one variable, the distance to the equitable payoff, does not
sufficiently capture the nature of perceived (un)kindness. Likewise, the pairwise
comparison seems to lose its predictive power once we depart from simple games
with two alternatives. Therefore, we present and discuss a potential modification
of F&F’s reciprocity model which includes elements of D&K’S approach.

To conclude, more research is needed to model reciprocity in a sufficient way.
Perhaps, the question is not whether there is a true model mapping reciprocity,
but whether there is a model that adequately balances the need for generalis-
ability across different games with a satisfactory good predictability of behavior
within a specific environment. Elsewhere, it has been shown that reciprocity it-
self encompasses a number of different subtypes of social utility (e.g., Nicklisch &
Wolff, 2012). Therefore, we have to ask ourselves whether we want to model the
behavior in one specific game which may trigger one specific form of reciprocity,
or whether we want to rely on a general model, which, however, has less predict-
ing power in special situations. The answer to this question we cannot provide
here. Therefore, we would like to invite future research to follow this avenue, or,
maybe, prove it wrong.
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Appendix A: Predictions according to outcome con-

cerned social utility

Inequity aversion

Given inequity averse preferences, we have to claim that responders either accept
or reject 8, 2 in all games Γ1 to Γ12. The reason for this is rather obvious:
as the same offer 8, 2 is considered throughout all games and inequity aversion
preferences take only the outcome of a proposal into consideration, there is no
difference in the utility resulting from acceptance across games, nor from rejection
across games.

Levine’s (1998) model

In the following we want to derive a prediction for behavior in our games accord-
ing to Levine’s (1998) model. We choose this model, since it can be characterized
as some intermediate step between models based on outcome concerns and reci-
procity models. The reason for this is that the proposer partly reveals his taste
for altruism through his choice among the alternatives of the game. This infor-
mation updates the weight for altruism in the responder’s utility function and
may lead to rejections if altruism is negative. Formally, we can define the utility
function of proposer i (paired with responder j) according to Levine (1998) as:

UL
i = πi(ai, aj) +

αi + ̺iαj

1 + ̺i
πj(ai, aj)

where πi(ai, aj) is i’s monetary payoff of an offer, while αi is i’s taste for altruism
(−1 < αi < 1); finally, ̺i measures the importance of j’s altruism for i’s utility
(0 ≤ ̺i ≤ 1). Of course, αi and ̺i are i’s private information. However, by
choosing a specific offer in the game, the proposer i partly reveals his task for
altruism to the responder j who updates his utility UL

j accordingly. Therefore, j
utility changes with i’s choice of alternatives in the game. Yet, it turns out that
i’s choice of 8, 2 is uninformative in Γ1,Γ2, Γ4, Γ5, Γ6, Γ7, and Γ10 in the sense
that it only reveals ai < 1 which is known from the beginning. As an example,
consider Γ2. Here, choosing 8, 2 implies 8 +

αi+̺iαj

1+̺i
2 > 5 +

αi+̺iαj

1+̺i
5 which is

equivalent to 1 + ̺i(1− αj) > αi. It follows that the maximum of αi is 1.

Thus the choice of a specific offer in our mini-ultimatum games does not result
in an update of j’s belief concerning ai. It follows that in all of the previously
mentioned games j rejects the offer of 8, 2 if 0 > 2 +

αj+̺jαi

1+̺j
8. It follows that j

rejects if αj < α̂ with α̂ ∈ (−1, . . . , 0.5] depending on j’s specific ̺j. That is to
say, if a responder rejects 8, 2 in one of the games Γ1,Γ2, Γ4, Γ5, Γ6, Γ7, or Γ10,
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he should reject 8, 2 in all seven games. Following the same rational, Levine’s
model predicts that i does not offer 8, 2 in Γ3, Γ8, Γ9, Γ11, and Γ12. Therefore,
we are hardly able to form predictions with respect to responser’s behavior, and
do not discuss the results of these games in the context of Levine’s model.

Appendix B: Experimental instructions

Welcome to the experiment!

In the following you will participate in a game in which you can earn a consid-
erable amount of money depending on your decisions and the decisions of other
participants. Therefore we kindly ask you to read the following instructions and
after that make your decisions. Completing the experiment takes about 20 min-
utes.

In the experiment we talk of Taler. At the end of the experiment we will
exchange the Taler to Euro, with 1 Taler = 2 Euro. We will inform you after
the experiment via e-mail, if you will receive a payoff.

On the next page we will explain the rules of the experiment.

This experiment consists of twelve games, in which two participants interact
with each other.

We call both persons Player A and Player B. At the beginning of the exper-
iment you will randomly be assigned the role of one player and keep that role
during the whole experiment. In every game Player A decides on the allocation
of an endowment of 10 Taler at a maximum. There are either two or four alter-
natives of how to divide the endowment. By deciding for one alternative, Player
A offers this alternative to Player B. At the same time, Player B decides for each
alternative of a game, if she accepts or declines this offer. If Player B declines,
both players earn 0 Taler. After you have made your decisions for every game,
you will randomly be assigned a player of the opposing role.

Your earnings will be determined by your decision and the decision of your
opponent for one randomly drawn game. This means, that each of your decisions
is equally relevant for your earning. We pay out every tenth pair of a Player A
and Player B.
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