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Abstract

Framing influences choice. However, little is known about the
underlying mechanisms behind framing effects. We study gain-loss
framing in binary modified dictator games. Subjects choose the self-
ish option more often in the loss frame compared to the gain frame.
Recording visual fixations with eye-tracking, we find that dictators
focus more on their own outcomes when facing losses. This suggests
that losses to the own outcome are weighted more than losses to

another player.
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1 Introduction

Choices are influenced by framing. Casual observations as well as numer-
ous studies are in line with that statement. Framing is also a powerful
tool which is regularly and intentionally used in political speeches, adver-
tisement and health care or donation campaigns. Changing the perceived
context of a situation, simple relabeling of decisions or the description of
outcomes is shown to have a huge impact on human decision makers.

The frame which is studied most prominently in economics is the gain-
loss frame. People react differently to situations framed as a loss compared
to situations framed as gains. This effect has been introduced to the eco-
nomic literature in the seminal study by Tversky and Kahneman (1981)
when comparing choices over lives lost compared to lives saved. Further
examples are demonstrated by the fact that people are more risk-loving
when facing losses compared to facing gains (Kahneman and Tversky, 1984;
Tversky and Kahneman, 1991) and the endowment effect (Kahneman et al,
1990) with loss-aversion and reference-dependent preferences as the main
driving factor (Kahneman and Tversky, 1979).

Importantly, being prone to framing effects does not only have conse-
quences for independent decisions. Often decision maker’s choices directly
or indirectly impact the well-being of others. Evidence shows that even
when decision makers take the outcome for others into account, the extent
to which they do so is influenced by framing (e.g., Brekke et al, 2012;
Dariel, 2013; Engel and Rand, 2014). This effect might be driven by differ-
ent mental representations of the situation and with that the understand-
ing of “what is the right thing to do”. Alternatively, decision makers facing

losses could be occupied with themselves while decision makers facing gains



could have more cognitive resources at their disposal to take others’ welfare
into account.

Testing the framing effect in the context of interdependent choice, this
paper investigates these processes by analyzing the information search and
integration processes in binary modified dictator games.

For economic theory framing poses a fundamental challenge. When
choices are not consistent but influenced by framing, the common revealed
preference attempt is potentially misleading. This makes predictions chal-
lenging. Specifically, a decision maker’s behavior as observed in one frame
does not necessarily translate into similar behavior in a different frame. In
behavioral economics, frames are mainly understood and modeled as a vari-
ation in the reference point (Tversky and Kahneman, 1981; Amos Tversky,
1986) and as a factor influencing beliefs (Dufwenberg et al, 2011; Ellingsen
et al, 2012). A general framework is given by Salant and Rubinstein (2008)
and Bernheim and Rangel (2007). They, among others, suggest that eco-
nomic models should take “ancillary conditions” like frames into account to
allow for welfare analysis encompassing non-standard decision makers.

Salant and Rubinstein (2008) describe a frame as “|...] observable in-
formation, other than the set of feasible alternatives, which is irrelevant in
the rational assessment of the alternatives but nonetheless affects behav-
ior”. The effects of framing on choice and judgment behavior have been
demonstrated in individual and interdependent decision situations various
times, but exactly how framing affects behavior, i.e., how the mental rep-
resentation of a situation changes, still remains unclear. So far, economists
mainly focus on outcome-based models with choice as the main observa-

tional variable. It is recognized that in order to understand decision mak-



ing and its influential factors completely, this might not be enough (e.g.,
Krajbich et al, 2014; Krajbich and Dean, 2015). When the aim is to de-
velop a theory of economic decision making capable of predicting choices
also in different, previously unobserved frames, a clear understanding of
the underlying cognitive mechanism, i.e., the decision making process is
important.

In order to study these questions, we conducted a lab experiment. Sub-
jects play multiple modified-dictator games (Andreoni and Miller, 2002)
where they decide between an own-outcome maximizing (selfish) option and
an other-outcome maximizing (altruistic) option. In a between-subjects de-
sign, decisions are either framed as a gain (GAIN) or as a loss (LOSS). We
use eye-tracking to record visual fixations of subjects (Lahey and Oxley,
2016).

We use eye-tracking as a source of complementary data to gain insights
into the underlying mechanisms of choices. In particular, eye-fixations as an
unobtrusive measure can provide important information about the weight
(or importance) given to the different types of information (e.g., own out-
come, recipient’s outcome) during the decision making process (see, e.g.,
Armel et al, 2008; Krajbich et al, 2010; Krajbich and Rangel, 2011). Eye-
tracking is unobtrusive in that we can gain insights into the motives of de-
cision makers without actively changing the decision environment which in
itself could influence decision making. Various studies utilize eye-tracking
in the context of economic decision making. These papers shed light on
fairness motivations (Arieli et al, 2009), decisions under uncertainty (Arieli
et al, 2011), truth-telling (Wang et al, 2010), as well as behavior in so-

cial dilemmas (Fiedler et al, 2013), consumer choice (Balcombe et al, 2017;



Krucien et al, 2017; Reutskaja et al, 2011) and strategic interaction (Chen
et al, 2018; Devetag et al, 2015; Polonio et al, 2015).

In recent years the interest in understanding the underlying mecha-
nisms behind choices is rapidly increasing (e.g., Dohmen et al, 2011; Fehr
and Rangel, 2011; Krajbich et al, 2010, 2014). With the advancements
in neuroeconomics and cognitive psychology, new tools and a better un-
derstanding of how to interpret process data such as eye-movements and
decision times are available (Lahey and Oxley, 2016). Studying framing ef-
fects is particularly helpful. Framing produces comparable situations which
are identical from an outcome perspective. This way, every change in be-
havior must be a result of a different perception of the situation, i.e., a
change on the process level because all other environmental features are
kept constant (Levin et al, 2014).

The results of the study at hand provide evidence for a clear framing
effect. Dictators facing gains choose the altruistic option more often (55%)
than subjects facing losses (38%) in situations where the dictator has a
higher income than the recipient. This difference between frames is not
found in situations in which the dictator has a lower income than the
recipient. Specifically interesting in light of these choice patterns is the
respective change in the observed attention distribution. We find a strong
difference between frames concerning subject’s information search behavior.
Subjects in LOSS focus more on their own income compared to subjects in
GAIN.

In order to structure our results we use a behavioral model, namely Ref-
erence Dependent Altruism (Breitmoser and Tan, 2014, 2013) and interpret

it as a process model. We show that the model and altruism parameters



elicited in an online pre-test fit the choice data and process data quite
well. The altruism parameters strongly correlate with relative attentional
weighting of selfish and other-regarding information.

The main aim of the paper is to improve the understanding of framing
effects in interdependent situations. With this paper we provide a first step
towards a better understanding of how exactly frames influence decision
making. Our results suggests that, when facing losses, subjects put more
weight on losses to their own outcome compared to losses of the other
subjects. In other words, loss aversion seems to be stronger in the own-
outcome domain compared to the other-outcome domain.

The remaining paper is structured as follows. In Section 2 we discuss
further literature. We develop theoretical predictions for our study in Sec-
tion 3. Section 4 describes the experimental setup. In Section 5 we present

the results and discuss them in Section 6.

2 Further Literature

2.1 Gain-loss framing in interdependent situations

In line with our results multiple experiments have presented evidence show-
ing that people’s response when confronted with gains versus losses varies
profoundly. Already the influential work by Kahneman and Tversky (1979)
showed that losses have a bigger influence than gains of the same size (see
for a more recent overview Baumeister et al, 2001). This effect has been
observed in a wide range of situations and contexts alike, but mainly in
the area of risky decision making (Kiihberger, 1998). See Camerer and

Loewenstein (2004) for an overview of loss aversion in the field, but see



Novemsky and Kahneman (2005) for the boundaries of loss aversion.
With respect to interdependent social decisions the literature shows
mixed results. In Antinyan (2014), subjects play a dictator game in which
the dictator and the recipient experience a loss before making a decision.
They do not find significant differences in average allocation behavior be-
tween loss and gain decisions but in the loss treatment more equal offers
are observed. Buchan et al (2005) use a ultimatum game in which deci-
sions are made about sharing a loss and sharing a gain. They find that
offers are higher when facing losses than when facings gains. Fitting to
this result Zhou and Wu (2011) find in a similar setting that non-fair of-
fers were perceived less fair in the loss domain and got rejected more often
compared to the gain domain (but see Leliveld et al, 2009). In contrast
to these results, further studies show that individuals in a loss condition
are more own-outcome oriented (De Dreu et al, 1994; De Dreu, 1996) more
individualistic (Poppe and Valkenberg, 2003) and more prone to unethical
behavior (Kern and Chugh, 2009) than individuals in the gain condition.
Of these papers the experimental design in Poppe and Valkenberg (2003)
is most similar to ours. They map decisions of subjects to social value
orientations, while we focus on the overall share of altruistic decision and

on explaining effects on choices with the help of eye-gaze data.

2.2 Process investigations on gains and losses

Process investigations of framing effects are rare in the literature and almost
exclusively concern individual decision making without any consequences
for others. Further, most of these studies focus on response times.

In early studies Liebrand and McClintock (1988) and Dehue et al (1993)



present evidence from decision time investigations of simple allocation tasks
that cooperative decision makers need more time to decide about losses in
comparison to gains. In general, this is understood as a consequence of
loss-aversion and consequently a higher weighting of losses compared to
gains. Yechiam and Hochman (2013a) suggest an alternative explanation:
losses invoke an “attentional effect leading to increased sensitivity to task
incentives” (Yechiam and Hochman, 2013a,b). Another paper dealing with
the attentional effect is by Baumeister et al (2001). They argue that bad
events (e.g., losses) should capture more attention compared to good events
(e.g., gains). Alternatively, this might be due to a negative mood raised
by a negative frame inducing an increase in cognitive effort in the domain
of losses (Kuo et al, 2009). More broadly, many studies showed that losses
have a stronger effect on physiological arousal (e.g., heart rate and pupil
dilations) compared to gains (Satterthwaite et al, 2007; Hochman et al,
2010; Hochman and Yechiam, 2011).

In contrast to these studies, we do not find a direct effect of the framing
manipulation on decision times. Further, we mainly focus on the relative

attention to specific information.

2.3 Assumptions about the relationship between gaze

behavior and the cognitive process

Through technological progress in the area of gaze recordings we have the
possibility to gain insights in previously unobservable cognitive processes
involved in decision making. Thereby, understanding the connection be-
tween the observable single fixation and the respective unobservable pro-

cessing of the attended information is of utterly importance. Evidence from



the area of language processing and problem solving shows that the loca-
tion and the duration of a fixation is strongly related in the sense that “the
most active location in working memory will eventually determine the most
likely direction of the eye movement at a given point in time” (Huettig et al,
2011). Various experimental studies have shown that people tend to direct
their attention at what they are currently talking and thinking about (e.g.,
Griffin and Bock, 2000; Renkewitz and Jahn, 2012). Additional support
for this assumption is given by the result that the sensitivity to stimuli is
greater when the stimuli are presented at a location to which attention has
been allocated (e.g., Bashinski and Bacharach, 1980; Reynolds et al, 2000).
The recent formulation of the Attentional Drift Diffusion Model (Krajbich
et al, 2010) in the area of computational neuroscience researchers become
even more concrete and claim that the proportion of attention to a partic-
ular option is strongly predictive for subsequent choice behavior (see also
work by Shimojo et al, 2003).

Not only attention towards alternatives in general, but also towards
specific attributes of an alternative has been shown to be predicted by the
importance and weighting of a specific piece of information in the decision
making process (e.g., Fiedler et al, 2013; Reisen et al, 2008).

Building on this assumption we will use eye-tracking to investigate the
relative weighting and importance of attributes in the decision making pro-
cess. Additionally we will provide insights in how this weighting changes

through different frames.



3 Theoretical Framework

3.1 Setup

Our aim is to understand framing effects in social interactions. We focus
on binary choice without uncertainty and without strategic interaction.
Specifically, we look at a modified dictator game setting (Andreoni and
Miller, 2002) in which subjects choose between two distributions of money
between themselves and another anonymous participant. One option will
be called the “selfish” option and the other the “altruistic” option.

Let the “selfish” option be denoted as (s;, s;), where s; determines the
own outcome and s; the outcome of the other player. Then, the “altruistic”
option is given by (a;,a;) = (s; — ¢, s; + b), where a; is the own outcome
and a; is the other player’s outcome. We set ¢ > 0 and b > ¢, such that
the altruistic option will always be socially efficient. Further, we vary two
types of situations. Either, subjects are ahead of their partner in both
options (a; > a; and s; > s;) or they are behind regarding the outcomes
(a; < a; and s; < s;).

We introduce a framing manipulation by presenting the same allocation
either as a gain (GAIN) or as a loss (LOSS). Let eg be the endowment in
GAIN and ey, the endowment in LOSS (with e, > eg). Then, the two options
can be described in terms of gains (g) and losses ({). Specifically, the selfish
option (s;, s;) can be expressed as (s; = eq + ¢;,5; = eg + ¢;) in GAIN and
as (s; = e, — l;,;s; = e, — ;) in LOsS. The altruistic option is defined
accordingly. Importantly, both framing manipulations are identical from a

payoff perspective.
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3.2 Reference Dependent Altruism

In this section we discuss requirements on the theory. We are interested
in models dealing with context effects and with gain-loss framing in par-
ticular. We are interested in a theory which gives us a unified account for
different context effects. Specifically, we look for a theory which endoge-
nously predicts whether subjects choose the altruistic, efficient option or
whether they choose the selfish option. Further, we are interested in pre-
dictions regarding process data. In particular, we want to predict relative
attention to certain information and decision times.

Note that we are not interested in comparing and testing different the-
ories of fairness even though eye-tracking might be a powerful tool to do
this. Rather, we are interested in whether framing influences attentional
processes. For this we employ a parsimonious model which is easily appli-
cable.

There is little evidence on what to expect in regard of a shift in atten-
tional processes. To the best of our knowledge there is no single model that
could predict choices, decision time, and relative proportion of fixations at
the same time. Our approach is to use a behavioral model, interpret it
as a process model and use it to make predictions about the choice and
information search behavior.

We assume that attention is guided by the importance of certain at-
tributes of the situation to the decision maker. Therefore, the model needs
to predict the relative weight of the attributes that guide the choice. To
simplify, we reduce them for now to two simple attributes: own payoff and
recipient payoff. Accordingly, for our setting the model would need to fea-

ture weights for the own income in relation to the other player’s income.

11



We focus on one specific theory, namely Reference Dependent Altruism
(RDA, Breitmoser and Tan, 2013, 2014) which fits our requirements.

The basic idea of RDA is that agents are more altruistic when their
income is above a certain reference point. The authors focus on two types
of reference points: The absolute reference point is determined by an en-
dowment or by the ex-ante expected payoff (zF). The relative reference
point is determined by another agent’s payoff (z;).

RDA suggests a strong difference in behavior when their income is
higher than that of the other subject, i.e. they are ahead of the other
subject in terms of payoff compared to being behind. Subjects should be
more altruistic when they are ahead. Also, when subjects are above their
absolute reference point, e.g., by experiencing a gain, they are assumed
to be more altruistic compared to when facing losses. For our purposes
we induce gains and losses through the endowment and assume that the
endowment determines the absolute reference point. The decision maker’s
income in GAIN (LOSS) is therefore always above (below) the absolute ref-
erence point!

In our setup subjects always face a relative reference point (the other
player’s payoff z;) and an absolute reference point z* at the same time.
The combination of the frame (GAIN, LOSS) and relative payoffs (ahead,
behind) leads to four situations (GAIN-ahead, GAIN-behind, LOSS-ahead,
LOSS-behind). We obtain the following utility function U; = x;+;(F, R)z;
where «; now depends on the absolute reference point determined by frame
F (with FF € {GAIN,LOSS}) and on the relative reference point R (with

R € {ahead, behind}). Further, subjects are (potentially) heterogeneous in

LOur predictions hold as long as we assume that the absolute reference point in LOSS
is higher than in GAIN (compare Grolleau et al, 2014).

12



their parameters. Following RDA, we assume «(-, ahead) > a(-, behind)
and a(GAIN,-) > a«(LOSS, ), i.e. the altruism parameter is higher when
subjects’ income is above their relative reference point (independent of the
frame) and higher when subjects’ income is above their absolute reference
point (independent of the relative comparison). Consequently, an individ-
ual acting according to this model could be characterized by four altruism
parameters, one for every situation.? In order to compare the model predic-
tions with individual behavior, we elicit these parameters for every subject

in a pre-test (see Appendix 7.2).

3.3 Choice predictions

Given a choice between the selfish option S = (s;,s;) and the altruistic
option A = (a;,a;) = (s; — ¢, s; + b) and a situation-dependent altruism
parameter «, a subject chooses the altruistic option (here option A) when-

ever:

Uz(A> =8, —Cc—+ OCZ‘(F, R)(Sj + b) > UZ(S) =S; + ai(S, R)Sj

< «;(F,R) > (E,

Therefore, in the model, the choice is determined only by the cost-
benefit factor (the fraction ¢/b) of the specific decision and the altruism
parameter. In the experiment the cost-benefit factor varies between op-
tions. Given the assumptions over the altruism parameters the following

two hypotheses follow directly.

2Note that we make no assumptions about the interaction of absolute and relative
reference points.
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HC1: Owverall, subjects are more likely to choose the altruistic option in
GAIN compared to 1.0SS. On an individual level, the choice is determined

by the parameters collected in the online pre-test.

HC2: Subjects are more likely to choose the altruistic option when
being ahead compared to being behind. On an individual level, the choice is

determined by the parameters collected in the online pre-test.

3.4 Predictions about attentional process

In this section we derive predictions about the attentional process. In par-
ticular, we make prediction about the relative proportion of attention to
own and other-regarding information as well as the extent of information
search, i.e. the decision time. We interpret the RDA model as a process
model. For this, we adapt the basic assumption that subjects fixate more
on information which is more important for their decision. We then inter-
pret the altruism parameter as a measure of relative importance of other-
regarding information in comparison to self-regarding information. Given
the above assumptions on the context-dependent parameters «(F, R) This

provides us with the following hypothesis.

HA1: Information search behavior differs in terms of relative fixations
to own and other income between treatments. Subjects in LOSS focus more
on their own income compared to subjects in GAIN. On an individual level
the relative proportion to the own outcome correlates negatively with the

altruism parameter collected in the online pre-test.

HAZ2: Information search behavior differs in terms of relative fixations

14



to own and other income between situations where subjects are ahead and
where they are behind in their payoffs. On an individual level the rela-
tive proportion to the own outcome correlates negatively with the altruism

parameter collected in the online pre-test.

In order to get insights into whether framing makes a computational
difference, we look at a measure for the depth of information, in particular
the overall number of fixations and decision time. Following up on our
process interpretation of the RDA model and the above assumptions we
do not expect an influence of the frame and the relative income on the
decision time. More precisely, our adapted RDA model only allows us
to make predictions about the relative importance of information and not

about a general difference between loss and gain decisions.

HAZ3: The absolute number of fizations and decision time does not vary

between frames and relative income situations.

4 Experimental Design

4.1 Laboratory setup

Subjects in the experiment played multiple binary modified dictator games.
In total, they faced 40 different decision tasks. For each of these decisions,
subjects had to choose between a selfish option and an altruistic option.
All options, however, gave both the decision maker and the receiver posi-
tive payoffs. The options were designed such that the altruistic option was
additionally the socially efficient option, maximizing total payoffs. Sub-

jects choosing the altruistic option had to forgo payoffs when choosing the

15



altruistic option compared to the selfish option.

Framing was induced by describing each option pair either as a gain
(GAIN treatment) or a loss (LOSS treatment). Subjects took part in only
one treatment in a between-subjects design. To accomplish identical final
payoffs in both treatments subjects received an endowment of 0.25 € in
GAIN and 9 € in LOSS. The endowment was made particularly salient by
handing out the endowments before subjects started their task.> Addition-
ally, in half of the decisions subjects earned more than their counterpart (ir-
respective of their choice) whereas in the other half of the decisions subjects
earned less. We denote these decisions as ahead and behind, respectively.

Each subject faced the same items. The specific items were generated
randomly within a given set of parameters. Specifically, the cost-benefit ra-
tio of the generated mini dictator games was uniformly distributed between
0.1 and 0.9.* Also, the screen position (left vs. right) of the altruistic and
selfish options were counterbalanced. The specific set of items used for this
study can be found in Appendix 7.1. To control for order effects we varied
the order in which the items appeared randomly for each subject. Subjects
received detailed instructions and answered control questions about the
nature of the game before they started (find the full set of instructions in
appendix). Subjects were informed that one randomly selected item would
be played out and become payoff relevant for themselves and their matched

counterpart.’

3Money was put in a cup labeled with the amount that it was containing and placed
right next to the subject for the time of the experiment.

4At the same time average payoffs, sums and differences over all games are identical
(with a margin of 0.1€) between the left and right option.

5 After finishing the 40 decision tasks, subjects also took part in the counterfactual
treatment. Subjects were aware that there was a second part involving some decisions
but had no further information. Only one choice of both these parts was paid. The
specific decision was only revealed in the very end. In this study we focus on the

16



Additionally, subjects took part in an incentivized online pre-test (at
least 24 hours before the experiment) where we elicited their altruism pa-
rameters for the four situations (GAIN-ahead GAIN-behind, LOSS-ahead,
LOSS-behind) using multiple choice lists. This way, we obtain four situation-
dependent altruism parameters for each subject (the choice lists and a more

detailed description of the procedure can be found in Appendix 7.2).

4.2 Decision screens and eye-tracking

In addition to choices we recorded subject’s gaze behavior. Each decision
started with a blank screen (3000ms), followed by a fixation cross (500ms)
before subjects had to decide about two simultaneously presented outcome
allocations (Figure 1). The two options differed on the dimension of own,
other, differences, and sum of outcomes. All of this information was pre-
sented on the screen to avoid any need for calculation and making the

information processing easily observable.

Blank Screen -+

3000 ms 500 ms Individual decision times

Figure 1: Sequence for each trial

Figure 2 shows a schematic version of the decision screen. The location

first part of the study since this provides us with the cleanest data. The data of the
counterfactual is available on request.

17



of the information (e.g. which information was presented on the top) varied

between subjects but was constant over all trials for each individual subject.

Option A Option B
You receive 6.31 518
;Pazg:llg:eives 1.30 3.86
E;ftﬁ;imcgayoﬁs 5.01 232
Sum of payoffs 7.61 9.04

Figure 2: Decision screen (schematic)

Eye movements were recorded using three Eyegaze binocular remote
systems with sampling rate of 120 Hz and an accuracy of about 0.45 degree.
Tasks were presented at screen with a display resolution of 1280 x 1024
pixels. To secure data quality a chin rest mounted 60 ¢m away from the
screen was used to minimize head movements. Participants indicated their
choices by key press (“C” for the option on the left and “M” for the option
on the right). The Experiment was run in Presentation®©.

For the analysis eight non-overlapping 100 x 100 pixels large areas of
interest (AOIs) were defined. All 8 AOIs contained payoff information

(2 own payoffs, 2 other players payoffs, 2 differences in payoffs, 2 sum in

18



payoffs). Additional AOIs (100 x 190 pixels) containing content labels as
well as the information about Options (“A” and “B”) were defined to check
if the trials pass the common quality thresholds, but were not used for the
following analysis. The recorded choices as well as the eye-tracking data
were pre-processed via Statal3.

Fixations were defined as periods of relative stable gazes within an area
of 30 pixel. Fixations shorter than 50 ms were excluded from the analysis.
Decisions made faster than 200ms as well as tasks with duration longer than
3 standard deviations from the mean (within the particular decision block)
were excluded from the analysis. In total 11.59 % of recorded fixations
were excluded this way. We analysed the number of fixations in each AOI

and the decision times.

4.3 Procedure

In total 87 individuals, 44 in LOSS and 43 in GAIN (overall 60% were fe-
male), were recruited from the MPI Decision Lab Subject pool using Orsee
(Greiner, 2015). All subjects had normal or corrected-to-normal vision.
The experiment was conducted in September 2014 at the MPI Decision
Lab in Bonn. The task in the lab took on average 30 minutes and subjects

earned on average a total of 8.63 €.

5 Results

In this chapter, we test our hypothesis and provide additional results. First,

we present choice data and afterwards show the results of the process data.
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5.1 Choices

Proportion of altruistic choices

P (altruistic choices)

GAIN LOSS
| ahead behind |

Figure 3: Altruistic choices by frame and relative income

Figure 3 shows the share of altruistic choices in both treatments split
for situations where decision makers are ahead or behind, i.e., when their
income is above or below the income of the other subject. We find a clear
framing effect when subjects are ahead of the other player with subjects
in GAIN choosing the altruistic option more often compared to subjects in
LOSS. (55% vs. 38%). Using a conservative measure treating individual
mean cooperation rates as observations (N=87), we find that this difference

is significant (rank-sum test, p = 0.027).

Result 1. Subjects are more likely to choose the altruistic option in the
gain-frame compared to the loss-frame when their income is above the in-
come of the receiver.

No such difference was found for situations in which the participant had
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lower payoffs than her matched player (behind). If anything the loss frame
induced participants to be less altruistic in the gain frame compared to
the loss frame (16% vs. 22%, rank-sum test, p=0.183). Additionally, these
results show that being ahead leads to a higher share of altruistic choices

independent of the frame (GAIN and LOSS, signed-rank test, p < 0.001).

Result 2. Subjects are more likely to choose the altruistic option when their
income s higher than the income of the receiver compared to situations with

lower relative income.

On an individual level, our hypothesis state that the individual pa-
rameters as elicited in the online pre-test should predict behaviour in the
experiment. In total 77% of all choices are predicted correctly this way,
i.e., using the RDA model with the elicited parameters leads to a higher
utility for the chosen option.

As a further factor for the altruistic choice, the cost-benefit is be im-
portant. As we described in the theory section, a higher cost-benefit ratio
should lead to overall less altruistic choices. The following random-effects
logit regression (table 1) shows that this is indeed the case. The main treat-
ment effect for cases where subjects are ahead is robust against this control
also when including the interaction between treatment and cost-benefit
factor as well as the interaction term and order effects. Interestingly, for
behind the coefficient for the cost-benefit factor is larger, i.e., subjects react

more towards the efficiency of the altruistic choice.
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Table 1: Altruistic choices

(1)

(2)

(3) (4)

(5)

(6)

ahead ahead ahead behind behind behind
LOSS -1.600* -1.447t  -1.472F 0.813 1.149* 1.138
(0.692) (0.760) (0.762) (0.626) (0.698) (0.699)
Cost-benefit  -4.665™* -4.494*** _4.548*** -6.714*** -6.076™* -6.113***
(0.361) (0.502) (0.506) (0.522) (0.772) (0.774)
Interaction -0.341 -0.272 -1.092 -1.052
(0.706) (0.709) (1.026) (1.027)
Order effects YES YES
Counstant 2573 2491  2.716™* -0.655 -0.842 -1.039*
(0.522) (0.547) (0.568) (0.487) (0.515) (0.539)
Subjects 87 7 87 87 87 87
Observations 1740 1740 1740 1740 1740 1740

This table shows results from a random-effects logit regression. The dependent vari-
able is 1 for the altruistic choice and 0 for the selfish choice. LOSS is a dummy taking
1 in the LOSS treatment and 0 in the GAIN treatment. “Cost-benefit” ranges between
0.1 and 0.9. “Interaction” is the interaction term between the treatment and the
cost-benefit factor. “Order effects” controls for the trial order. Standard errors are
in parentheses. + p < .10, * p < .05, ** p < .01, *** p < .001

5.2 Information search process

In order to explore whether and how framing influences the attentional
process, we explore the information search behavior during the decision
making process. In particular we examine the proportion of fixations to
specific areas of interest (AOI, i.e., own gains / losses, other players gains
/ losses, difference between gains / losses and the sum of the own and the
other players gains / losses), the overall number of fixations, and decision
times per trial. The proportion of fixations to a specific AOI will give us

insights on the relative weight that subjects put on this information. On
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the other hand, the absolute number of fixations and the decision time is
an indicator for the depth of the information search and gives additional

information on the complexity of the decisions.

5.3 Proportion of attention to AOIs

The proportion of attention is defined as the relative number of fixations
to a specific AOI in relation to the total number of fixations on all AOIs in
each trial. Figure 4 shows the average proportion of fixations to the specific
AOQOI in both frames.

Overall, subjects attend their own payoffs more (57%) than all the other
information combined with the other player’s payoff being the second most
fixated information (26%), the difference between payoffs being next (10%)

and the sum of payoffs being the least fixated information (7%).
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Figure 4: Proportion of Attention to AOIs

Our data shows a clear difference in the information search behaviour
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between the two frames. We treat the average proportion of attention for
each subject as one observation and find that subjects in GAIN fixate less
on their own payoff than subjects in LOSs (53.7% vs. 60.4%, rank-sum
test, p = 0.014). The same holds true when restricting observations to
ahead (54.0% vs. 60.3%, rank-sum test, p = 0.0717) and behind (53.4% vs.
60.5%, rank-sum test, p = 0.0880).

Result 3.In the loss-frame subjects fixate relatively more on own outcomes

compared to the gain-frame.

But, there is no overall significant difference in the proportion of at-
tention to own payoffs in situations where subjects are ahead compared to
when they are behind (57.1% vs 57.0%, sign-rank test, p = 0.9571). The
proportion of attention is also not significantly different between ahead
and behind when restricting observation to the GAIN treatment (54.0% vs.
53.4%, sign-rank test, p = 0.8374) or the LOSS treatment (60.3% vs. 60.5%,

sign-rank test, p = 0.8848).

Result 4. The relative income does not influence the proportion of atten-

tion to the own outcome.

On an individual level, we hypothesized that subjects with stronger al-
truistic preferences weight own payoffs in the information search process
less than people with more individualistic preferences. For the analysis
we first look at each situation separately and correlate individual aver-
ages of the proportion of attention to the own outcome with the situation-
dependent altruism parameter. We get a negative and significant correla-
tion for GAIN-ahead (Spearman’s, p = —0.5455, p < 0.001), GAIN-behind
(Spearman’s, p = —0.6443, p < 0.001) and LOSS-behind (Spearman’s,
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p = —0.4961, p < 0.001). For LOSS-ahead the correlation is also negative
but not significant (Spearman’s, p = —0.2488, p = 0.1076). Additionally,
pooling all four situations and using the average of the four elicited al-
truism parameters for each subject we also find a negative and significant

correlation (Spearman’s, p = —0.6509, p < 0.001).

Result 5. More altruistic subjects fixate relatively less on their own out-

corme.

5.4 Extent of information search

We use the absolute number of fixations as indicators for the depth of infor-
mation search. Since fixations are very stable with respect to their duration
this relates directly to the decision time. For the absolute number of fixa-
tions we count all fixations located within the predefined AOIs containing
payoff information.®

The average total number of fixations does not differ between treatments
(GAIN: 19.7 LOsS: 20.1, rank-sum test p = 0.8833). The same holds true
when restricting for situations where subjects are ahead (20.1 vs. 19.4
fixations, rank-sum test, p = 0.9312) and behind (20.0 vs. 20.2 fixations,
rank-sum test, p = 0.5775).

Similarly, the decision time does not vary significantly between treat-
ments (GAIN: 5.34s LOSS: 5.56s, rank-sum test p = 0.7265). Again, re-
stricting for cases where subjects are ahead or behind does not influence
this difference (ahead: 5.41s vs. 5.28s, rank-sum test, p = 0.9759; behind:

5.50s vs. 6.61s, p = 0.4550).

6Also remember, that we excluded fixations to text-AOIs from the analysis. The
number of fixations is thus the number of fixations to value information only.
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Finally, subjects do not gather more information or have longer decision
times when they are ahead compared to being behind (absolute number of

fixations and decision time in both frames, sign-rank test, p > 0.1)

Result 6. Decision times and the absolute number of fixations are not
influenced by the frame. Further, the relative income does not influence the

extent of information search.

6 Discussion and Conclusion

In this paper, we studied the influence of gain-loss framing on behavior in
interdependent social decisions. We observed subjects’ information search
behavior using eye-tracking. In our lab experiment we find that subjects
facing a gain-frame are more likely to choose the altruistic option compared
to subjects facing a loss frame if their payoffs are higher than the payoffs
of the receiver. In cases where the payoff of the decision maker is lower
than that of the receiver subjects are overall less altruistic but we do not
find a difference between frames. Concerning the process data, we find
that subjects in the loss frame fixate relatively more on their own income
compared to subjects in the gain frame independently of whether their
income is above or below that of the other subject.

Eye-tracking in combination with the choice data provides us with a
rich data set. This allows us to analyse the underlying mechanism behind
choices. The process data suggests that subjects that face losses weight
their own payoffs higher in relation to the receiver’s payoff compared to
subjects that face gains. In effect this means that subjects experience loss

aversion more in the own-outcome domain compared to the other-outcome
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domain, i.e., they put a higher weight on the losses to their own outcome
compared to losses of the other players outcome. This interpretation of the
results is in line with the notion of impure altruism or warm-glow giving
(Andreoni, 1990). Subjects mainly care about giving some amount but not
necessarily about the utility of the receiver.

We employed a model of reference dependent altruism (Breitmoser and
Tan, 2014) and interpret it as a process model. The model, in combina-
tion with parameters elicited before the experiment, proved to be capable
of predicting 77% of subject’s choices in our experiment correctly. Impor-
tantly, the eye-tracking data allows us to evaluate the model’s assumptions.
Subjects facing payoffs below their absolute reference point (loss-frame) fo-
cus their attention more on their own outcome compared to subjects with
an income above their absolute reference point (gain-frame). This clear
difference in information search behavior is in line with the assumption
that the absolute reference point (here the endowment) influences altruis-
tic preferences in a non-continuous way. Also, the proportion of attention
to the other-regarding information directly correlates with the situation-
dependent altruism parameters that we elicited in the online pre-test.

In contrast, we find a clear difference in choices between situations where
subjects are ahead of others compared to situations where they are behind
in payoffs but at the same time there is no difference in the information
search behavior. This suggests that there is a more fundamental difference
between an absolute reference point (e.g., the endowment) and a relative
reference point (e.g., payoffs of the other subject). This deserves further ex-
ploration in the light of models of reference dependent preferences (Készegi

and Rabin, 2006; Schwerter, 2013).
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Finally, our results might also be interpreted as indication for an al-
ternative attention-based channel through which framing influences choice.
Previous results suggest that framing influences attentional processes (Ko-
vach et al, 2014). At the same time, results from neuroscience show that
manipulating attention might influence choice (Armel et al, 2008). Taken
together, this provides the basis for a different, reversed mechanism: Fram-
ing manipulates which information decision makers attend to and this in-
fluences the decisions they make (see also Shimojo et al, 2003). When we
interpret our results in this way, the proportion of attention would not be
a reflection of the underlying weighting function but instead is driven by
a preference for information (Falk and Zimmermann, 2014). For example,
an altruistic subject is quite interested in another subject’s payoffs while
a purely selfish subject does not care at all about this information. This
interest could then in principle be biased by the context or frame. In our
context, losses would draw attention to the own income and away from
the income of others. Then this would lead to an “attentional bias” to-
wards the own outcome which would prompt subjects to make more selfish
choices. The direction of the mechanism is still unclear. Does framing in-
fluence preferences which then drive the information search behavior? Or
are preferences rather constructed and therefore prone to be influenced by
an attentional bias? In order to test this one would have to manipulate
attention directly (e.g., by highlighting some information on the decision
screen) and see whether this influences choices. This provides a natural
and important next step for our research.

The main goal of the paper is to improve the understanding of framing

effects in social interactions. In this paper we demonstrate that eye-tracking
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data complements choice data in providing a rich data set and a powerful
tool to improve and test assumptions of theoretical models. Therefore, our
paper contributes to the goal to develop “a more unified approach toward

decision-making” (Krajbich et al, 2014).
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7 Appendix
7.1 Items

Table 2: Ttems in the experiment, numbers show final payoffs in €

Option A Option B Option A Option B
# | own other | own other | # | own other | own other
1 (550 1,32 [ 494 413 |21]299 350 |1,79 6,61
2 1464 4,06 |5,15 141 |22|325 4,36 |2,64 6,13
3 1430 395 |[482 1,28 |23|196 7,44 | 287 5,09
4 |508 432 |562 1,62 |24|323 515 |3,76 4,06
5 285 6,62 |3,40 3,69 | 255,27 324 |6,08 1,78
6 | 268 347 |210 7,11 |26| 708 1,44 |554 3,65
7 11,30 730 | 1,87 3,35 |27 |584 329 |6,87 1,45
8 | 1,37 7,67 |210 3,92 |28]|6,37 1,91 |572 3,03
9 |483 3,82 |555 1,30 | 29205 6,74 |3,44 475
10 [ 5,49 1,38 485 451 301,29 529 |19 4,10
11 14,48 4,18 | 5,08 1,42 |31]295 3,61 |2,01 5,39
12 14,69 4,32 | 524 1,79 |32| 146 7,52 |3,34 4,60
131272 432 [198 686 |33|6,28 261 |6,79 198
14 12,75 435 [222 696 |34 503 1,67 | 3,58 3,32
15 | 1,61 5,55 [226 282 |35]6,01 274 |493 4,17
16 | 2,89 327 |[1,83 743 |36(6,26 295 |681 229
171631 1,30 |[5,18 386 |37|39 46 1,61 7,62
18 | 5,70 245 |5,04 3,78 |38|345 555 | 1,52 7,96
19 1597 1,89 495 455 |39|437 488 | 3,46 5,92
20 | 4,33 1,87 |3,76 3,30 | 40| 2,29 452 | 1,70 5,28
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7.2 Online pre-test

Before the main experiment subjects took part in an online pre-test. Par-
ticipants were faced with four multiple choice lists (MCL) as seen below.
For each row they had to indicate whether they want to choose option A
or option B. At the end of the experiment, one row from one randomly
selected MCL was randomly selected and became payoff relevant for the
decision maker and one other subject. The MCL were designed such that
participants are expected to choose Option A for some rows and then switch
to Option B for the remaining rows or, alternatively, choose Option B in all
rounds. We choose this switching point as the point of indifference between
Option A and Option B. This provides us with an altruism parameter for
each MCL. Each MCL relates to one situation from the lab experiment,
i.e., 2 MCLs feature decisions over gains and 2 MCLs feature decisions over
losses. For gains and losses one table only has options where the subject
earns more than the other subject and one where he earns less. All par-
ticipants in the study were consistent in the sense that they indicated only

one switching point for each MCL.
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Table 3: GAIN-ahead

Option A Option B « for indifference
(1.90 €; 0.20 €) | (1.86 €; 1.00 €) 0.05
(1.90 €;0.20 €) | (1.82 €; 1.00 €) 0.1
(1.90 €, 020 €) | (1.74 €; 1.00 €) 0.2
(1.90 €; 0.20 €) | (1.66 €; 1.00 €) 0.3
(1.90 €; 0.20 €) | (1.58 €; 1.00 €) 0.4
(1.90 €; 0.20 €) | (1.50 €; 1.00 €) 0.5
(1.90 €;0.20 €) | (1.42 €; 1.00 €) 0.6
(1.90 €;0.20 €) | (1.34 €; 1.00 €) 0.7
(1.90 €; 0.20 €) | (1.26 €; 1.00 €) 0.8
(1.90 €; 0.20 €) | (1.10 €; 1.00 €) 1

Table 4: GAIN-behind

Option A Option B « for indifference
(1.00 €; 1.10 €) | (0.96 €; 1.90 €) 0.05
(1.00 €; 1.10 €) | (0.92 €; 1.90 €) 0.1
(1.00 €; 1.10 €) | (0.84 €; 1.90 €) 0.2
(1.00 €; 1.10 €) | (0.76 €; 1.90 €) 0.3
(1.00 €; 1.10 €) | (0.68 €; 1.90 €) 0.4
(1.00 €; 1.10 €) | (0.60 €; 1.90 €) 0.5
(1.00 €; 1.10 €) | (0.52 €; 1.90 €) 0.6
(1.00 €; 1.10 €) | (0.44 €; 1.90 €) 0.7
(1.00 €; 1.10 €) | (0.36 €; 1.90 €) 0.8
(1.00 €; 1.10 €) | (0.20 €; 1.90 €) 1
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Table 5: LOSS-ahead

Option A Option B « for indifference
(-0.20 €; -1.90 €) | (-0.24 €; -1.10 €) 0.05
(-0.20 €; -1.90 €) | (-0.28 €; -1.10 €) 0.1
(-0.20 €; -1.90 €) | (-0.36 €; -1.10 €) 0.2
(-0.20 €; -1.90 €) | (-0.44 €; -1.10 €) 0.3
(-0.20 €; -1.90 €) | (-0.52 €; -1.10 €) 0.4
(-0.20 €; -1.90 €) | (-0.60 €; -1.10 €) 0.5
(-0.20 €; -1.90 €) | (-0.68 €; -1.10 €) 0.6
(-0.20 €; -1.90 €) | (-0.76 €; -1.10 €) 0.7
(-0.20 €; -1.90 €) | (-0.84 €; -1.10 €) 0.8
(-0.20 €; -1.90 €) | (-1.00 €; -1.10 €) 1

Table 6: LOSS-behind

Option A Option B « for indifference
(-1.10 €; -1.00 €) | (-1.18 €; -0.20 €) 0.05
(-1.10 €; -1.00 €) | (-1.26 €; -0.20 €) 0.1
(-1.10 €; -1.00 €) | (-1.34 €; -0.20 €) 0.2
(-1.10 €; -1.00 €) | (-1.42 €; -0.20 €) 0.3
(-1.10 €; -1.00 €) | (-1.50 €; -0.20 €) 0.4
(-1.10 €; -1.00 €) | (-1.58 €; -0.20 €) 0.5
(-1.10 €; -1.00 €) | (-1.66 €; -0.20 €) 0.6
(-1.10 €; -1.00 €) | (-1.74 €; -0.20 €) 0.7
(-1.10 €; -1.00 €) | (-1.82 €; -0.20 €) 0.8
(-1.10 €; -1.00 €) | (-1.90 €; -0.20 €) 1
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7.3 Instructions

The original instructions in German are available from the authors upon
request. Below is the English translation of the instructions used in treat-
ment GAIN. Differences in the instructions in treatment LOSS are marked

by square brackets ”[...]"

Information about the Experiment

Welcome to the Experiment!

Please read the following information carefully. In the instructions you
will learn what you need in order to participate in the study. If you have
any questions please indicate it. We will answer the question at your seat.

The study today consist of two parts. In each of the two parts you will
make a series of decisions. At the end of today’s session one of the decisions
of one of the two parts will be selected. This decision will then be payoff
relevant for you and another participant. You will receive your part of the
payment at the end of today’s sessions. The other participant will not be a
participant of the current session but a participant of one of the following
sessions. This participant will have the identical task and instructions as
you.

Accordingly, for every other subject that took part in a session before
your session, one of his decisions was selected for payment. You will receive,
additionally to the payment based on your decision, a payment that is
based on a decision that another participant in another session made. This
participant will have the identical task and instructions as you.

Additionally, you will receive the payment of your online questionnaire.
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You will receive complete information about the decisions before the

start of each part.
Part 1

In this part of the experiment you start with an endowment of 0.25 €
[9 €] which you find in the box in front of you.

In the following you will face a series of 40 decision task. In each of the
tasks you need to decide how to split a gain [loss| between you and another
randomly determined person. In each task you can choose between two
options (left and right side) and thereby decide how to split gains [losses]
between yourself and another person. Your decision is made by pressing
the keys A and B marked in red. There are no right or wrong answers in
this task.

After completion of the first part we will hand out information for the
second part and store your endwoment until the payment.

Example:

Option A Option B

Sie erhalten

Der andere
Spieler erhilt

Auszahlungs-
differenz

Summe der
Auszahlung

Figure 5: This is how the decision task will look like on the screen
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