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Abstract

We investigate the presence and stability of dynamically inconsistent time preferences across
contexts with and without interpersonal trade-offs. In a longitudinal experiment subjects make
a series of intertemporal allocation decisions of real-effort tasks between themselves and an-
other person. We find substantial time inconsistency in generosity: agents become dispro-
portionally more selfish when decisions have immediate rather than delayed consequences.
Structural estimations reveal that this is because agents exhibit present bias in own but not
in others’ consumption. At the individual level, present bias in own consumption is a stable
behavioral trait which is correlated across individual and social contexts.
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1 Introduction

When faced with intertemporal trade-offs, many economic decision makers display a present
bias, that is, their desire for immediate gratification leads them to become disproportionally more
impatient when choices directly affect the present (Strotz, 1956; Loewenstein and Prelec, 1992;
Laibson, 1997; O’Donoghue and Rabin, 1999; Frederick et al., 2002). Evidence for this comes
from a variety of settings, such as financial decision-making (Ashraf et al., 2006), exercising
(DellaVigna and Malmendier, 2006), and effort provision (Augenblick et al., 2015; Le Yaouanq
and Schwardmann, 2019), supporting the notion that intertemporal decision-making is often time-
inconsistent. The existing body of evidence, however, almost exclusively focuses on present bias
in individual decision contexts, i.e., situations in which only own consumption is at stake. Yet, in-
tertemporal trade-offs also play an important role in social situations, in which there is a conflict of
interest between own and others’ well-being. Yet, so far relatively little is known about how social
preferences unfold in such dynamic contexts, and how people trade-off own and others’ payoffs

that occur at different points in time.

In this paper, we provide a systematic analysis of time discounting in individual and social
context within a unified framework. We seek to answer the following two questions. First, do eco-
nomic agents exhibit time-inconsistent generosity? That is, do people become more (or less) gen-
erous when the consequences of their actions are delayed, and does this effect depend on whether
the delay affects the present or not? The potential presence of a time-inconsistency in generosity
may not only have important implications for the modeling of social preferences in intertemporal
contexts, but can further inform policy makers in how to design regulations aimed at fostering
prosocial behavior. For example, in order to gather support for redistributive policies which re-
quire giving up one’s own income for the benefit of the socially disadvantaged, it is instrumental
to know whether policy makers may be able to leverage the factor time in order to promote such
policies. Similarly, charitable organizations collecting donations, NGOs recruiting volunteers, or

firms or individuals searching for helpers to work on onerous tasks (e.g., organizing a company



event, cleaning shared facilities, writing a referee report) might evoke very different degrees of

generosity depending on whether requests are made in advance rather than on the spot.

Second, do people who display a present bias in individual contexts show a similar desire for
immediate gratification in social contexts, where the costs of such behavior are borne by someone
else rather than one’s own future self? Studying the extent to which economic behavior in different
contexts is guided by stable underlying preferences, is a question that lies at the core of economic
analysis (Stigler and Becker, 1977). While previous work has shown that present bias is stable
over time (Meier and Sprenger, 2015), and oftentimes predictive of behavior outside of the lab
(Ashraf et al., 2006; Chabris et al., 2008; Meier and Sprenger, 2010), little is known about the
stability of time preferences across individual and social contexts.! Understanding the degree to
which preferences are stable across contexts is not only interesting from a theoretical but also from
a policy point of view. In particular, if measures of present bias—typically elicited from inherently
individual-decision contexts—correlated with intertemporal trade-offs made in social contexts, this
would allow policy makers to use this information to, e.g., design targeted, individual-specific,

interventions to promote prosocial behavior.

In order to guide our analysis of generosity in an intertemporal context, we develop a theoret-
ical framework which parallels the multi-attribute utility approach used by Andersen et al. (2018)
and Cheung (2015) for analyzing intertemporal risk preferences. Specifically, we propose a utility
function which allows for differences in discounting of own and others (atemporal) utility, while
at the same time accounting for equality-efficiency trade-offs in own consumption versus another
person’s consumption. The key insight from our analysis is that if individuals discount own con-
sumption to a larger extent than others’ consumption, they should become less selfish when con-
sequences are delayed. Moreover, if individuals exhibit differences in present bias between own

and others’ consumption, generosity is subject to time inconsistency. In particular, if individuals

I'The stability of preferences has also been investigated in other domains such as risk preferences Andersen et al.
(2008a); Barseghyan et al. (2011); Dohmen et al. (2011) and other-regarding preferences Blanco et al. (2011); Volk
et al. (2012); Peysakhovich et al. (2013); Bruhin et al. (2017). While the evidence on the former is rather mixed, the
evidence on the latter typically shows high levels of consistency at the aggregate but not at the individual level.
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are more present-biased for themselves, this increases the relative weights of own vis-a-vis others’
consumption when consequences are immediate rather than delayed. As a consequence, plans to
behave generous in the future will be replaced by more selfish ones, once the present arrives. To
the extent that present bias is a temptation-driven desire for immediate gratification, a stronger
present bias in own consumption can be interpreted as selfishness rather than generosity being
tempting. If, on the contrary, there are no differences in relative discounting between self and oth-
ers, altruistic behavior should be time-consistent, and thus unaffected by the timing of decisions
and consequences as in this case, the relative weight of own compared to others’ consumption is

constant over time.

We then report the results of a three-week longitudinal experiment in which participants are
asked to make intertemporal allocation decisions of units of effort (i.e., negative leisure consump-
tion) for varying prices using a convex budget set approach (Andreoni and Miller, 2002; Fisman
et al., 2007; Andreoni and Sprenger, 2012a; Imai et al., 2019). The effort task is based on Erkal
et al. (2011) and consists of encrypting a string of letters into numbers. Like in Augenblick et al.
(2015), allocation decisions are made at two points in time—an initial allocation in week 1, and
a subsequent allocation in week 2—while effort needs to be exerted in week 2 or in week 3. To
incentivize all decisions, after subjects complete their week 2 decision, we randomly select one
decision—either from week 1 or from week 2—to be implemented and determine subjects’ work-
load. Differences between initial and subsequent allocation decisions allow for a precise measure-

ment of dynamic inconsistency.

Each subject makes choices in two types of allocation decisions. In the first, subjects face
intertemporal trade-offs in a social context in which they allocate tasks between themselves and
another person. In contrast to choices in standard (static) dictator games, we systematically vary
the timing of when the consequences for the decision maker and the consequences for recipient
realize; either both immediately, both delayed, or one delayed and the other immediately. We refer
to these decisions as interpersonal choices. In the second type of allocation decisions, subjects

face intertemporal trade-offs that either only affect themselves or only affect another person, i.e.,



choices in which there is no conflict between own and others’ consumption. We call these deci-
sions intrapersonal choices. Based on our theoretical framework, these variations in the timing of
consequences and decisions allow us to structurally estimate time preference parameters for own
and others’ consumption in the individual and the social domain, and to compare their stability

across domains.

The results from our interpersonal decisions reveal a substantial time inconsistency in generos-
ity. In allocations where both agents need to complete the task in week 2, subjects allocate 15.7%
more tasks to themselves when choosing in advance (week 1) rather than in the present (week 2).
When both agents need to work in week 3, in contrast, the number of tasks allocated to oneself
only decreases by 5.6% between the two weeks. This implies a statistically significant decrease in
generosity of 10.1% that is driven by the immediacy of consumption in the present. By including
the data from those interpersonal choices in which the consequences for the decision-maker and the
recipient occur at different points in time, we can structurally estimate time preference parameters.
We find evidence for significant present bias in own but not in others’ consumption. Depending on
the exact specification, our estimates for present bias in own consumption, f;, range from 0.883
to 0.910, which are all significantly lower than one. Our estimates for present bias in others’ con-
sumption, f3,, in contrast, lie between 1.043 and 1.060, which are significantly higher than our
estimates for fB; and not significantly different from one. We find no evidence for meaningful

exponential (long-run) discounting, neither for own nor for others’ consumption.

Very similar discounting patterns can be observed in our intrapersonal choices. We find that
when deciding for themselves, subjects allocate 6.1% more tasks to the sooner date when deciding
in advance rather than in the present. Our estimations reveal that this implies a 35 of 0.842 to 0.863,
which is statistically different from one, replicating the finding by Augenblick et al. (2015) for
slightly different tasks and procedures. When subjects decide on behalf of someone else, instead,
we find a decrease of only 2.2% across the two decision dates, which implies 3, estimates which

are not significantly different from one.

To test the stability of present bias across our two contexts, we structurally estimate time prefer-



ence parameters at the individual level, separately for the interpersonal and intrapersonal choices.
For present bias in own consumption, we find a significant positive correlation of p = 0.41, sug-
gesting that there is a stable underlying present bias trait across the two contexts. To the best of our
knowledge, this is the first paper which demonstrates that present bias extends from individual de-
cision contexts to social contexts. For present bias in others’ consumption, the correlation is much
weaker (p = 0.11) and not significantly different from zero. Hence, while our aggregate result
of no present bias in others’ consumption is consistent across contexts, our individual-level anal-
ysis reveals that how an agent discounts another person’s consumption seems to be conceptually

different depending on whether there are trade-offs with own consumption, or not.

Our paper contributes to two so far largely unrelated strands of the literature that have been
of central interest in economic research. On the one hand, our study contributes to the literature
on time preferences and dynamically inconsistent behavior, one of the main pillars of behavioral
economics (see Frederick et al., 2002; Cohen et al., 2017; Ericson and Laibson, 2019, for reviews
of the literature). On the other hand, our paper contributes to the literature on other-regarding
preferences (see Sobel, 2005; Cooper and Kagel, 2009, for reviews of the literature), and, more
specifically, altruistic behavior in dictator games (e.g., Forsythe et al., 1994; Hoffman et al., 1996;
Engel, 2011). Yet, while studies investigating time preferences have almost exclusively focused
on individual-decision contexts (Coller and Williams, 1999; Harrison et al., 2002; Andersen et al.,
2008b; Andreoni and Sprenger, 2012a;b; Andreoni et al., 2015), the literature on prosocial behavior
has mainly looked at static situations, ignoring the intertemporal component inherent in most real-

world situations.

The extension of social preferences to dynamic situation has received some recent interest in
the literature: Breman (2011) (in a field experiment) and Andreoni and Serra-Garcia (2017) (in a
lab experiment) find that charitable donations can be increased when agents are asked to commit
to future donations, rather when asked to donate on the spot. Our results are consistent with
these findings, but further demonstrate that present bias is the main source behind this increase in

generosity. In contrast to this, Kovarik (2009) and Dreber et al. (2016) study dictator game giving



and find that giving decreases when delaying both the own and the recipient’s monetary payments
to the same extent. They focus, however, on discounting in general rather than explicitly on present
bias, which may explain the different results. Our paper is further distinct from all of these studies
in that we estimate time preference parameters structurally, and that we compare present bias across
individual and social contexts. Moreover, we study generosity in the effort domain rather than via
monetary transfers, addressing the concerns that (i) generous acts in the field such as helping a
friend or a colleague often occur in the non-monetary domain, and (ii) laboratory experiments may
not be well suited to capture present bias in money (Augenblick et al., 2015; Balakrishnan et al.,

2017).

Since our design allows for a direct comparison between intertemporal choices made for one-
self and those made on behalf of someone else, we also contribute to the literature on decision-
making for others. Situations in which individuals make intertemporal decisions for others are
frequent. Think, for instance, of asset managers investing on behalf of their clients, doctors choos-
ing treatments for their patients, or parents deciding what is best for their children. Especially with
regard to present bias, it is important to understand whether when deciding for another person,
the desire for immediate gratification is equally strong compared to when deciding for oneself, or
whether the greater personal distance mitigates time inconsistency. To our knowledge, only Al-
brecht et al. (2011) study present bias directly when giving subjects the choice of smaller-sooner
versus larger-later monetary rewards. They find no aggregate effect of a difference in present bias
for oneself and another person. Other studies have focused on patience rather than present bias
per-se, finding mixed evidence (Shapiro, 2010; Howard, 2013; Rodriguez-Lara and Ponti, 2017;
de Oliveira and Jacobson, 2018; Rong et al., 2019). We add to this literature by providing a clean
test for differences in quasi-hyperbolic discounting in consumption and find no present bias when
deciding for others. Hence, insofar as present bias represents an impulsive, temptation-driven de-
sire for immediate gratification, this corroborates the view that agents evaluate others’ consumption
in a less biased, more controlled and analytical manner. As already argued by Schelling (1984),

in many situations, casual observation suggests that agents might be willing to delegate choices to



friends or family in the belief that when they choose on one’s behalf, they are to a lesser extent

subject to temptations.? Our results are consistent with these observations.

More broadly, our study contributes to the literature investigating the context-dependency and
malleability of prosocial behavior. For example, previous studies have shown that people are often
less generous when they can avoid information about their actions (Dana et al., 2006; 2007), when
they can avoid being asked to give (Andreoni and Rao, 2011; DellaVigna et al., 2012; Andreoni
et al., 2017), or when they can diffuse being pivotal (Falk and Szech, 2013). Some others have
investigated the role of risk and uncertainty on prosocial behavior (Krawczyk and Le Lec, 2010;
Brock et al., 2013; Bolton et al., 2015). As highlighted by Exley (2015), introducing risk into
charitable donations decreases giving as agents exhibit a “risk bias”, i.e., they are more averse to
charity risk compared to own risk. In a similar vein, participants in our study can be described
as exhibiting a “discounting bias”, i.e., they discount own consumption more heavily than others’

consumption, leading them to become more selfish when the factor time is included.

The remainder of the paper is organized as follows. The next section presents the design
of our experiment. In Section 3, we provide our theoretical framework for the analysis of the
dictator games when consequences of decisions are delayed. Section 4 analyzes the data from our
interpersonal choices. In Section 5, we first present the results from the intrapersonal choices at the
aggregate level. We then structurally estimate time preference parameters at the individual level to
investigate the stability of present bias across contexts. Section 6 investigates the robustness of our

structural estimates to different specifications. Section 7 concludes.

2Schelling (1984) lists a number of examples, including handing over car keys to others when drinking, telling
friends not to lend them money (when in a casino, for example), or relying on groups to commit to lose weight. We
view these examples as plausibly supporting the notion that when evaluating others’ consumption, agents might be
less (or not at all) present-biased, but do not delve deeper into the related, but separate, question of whether we should
observe delegation of choices to others in addition or as an alternative to commitment devices provided by markets.
We note, however, that implicit in the delegation argument is that one can trust the other person enough to “do the
right thing”, an issue we will address in Section 5.



2 The Experiment

Our experiment investigates subjects’ allocation decisions about the completion of a real-effort
encryption task. Similar to Augenblick et al. (2015), we implemented a longitudinal experiment
that took place at three dates over three consecutive weeks. All meetings were conducted in the
laboratory, and all subjects were required to participate at all dates of the experiment. In the first
two weeks, subjects had to make a series of allocation decisions that could affect their own as well
as another participant’s work load in week 2 and week 3. In the following, we present the exper-
imental design in more detail. First, in Section 2.1, we describe the real-effort task participants
had to work on. In Section 2.2, we present the decision environment in which effort allocations
were made. Finally, in Section 2.3 we provide details about the general experimental procedures,

payments, and recruitment.

2.1 Encryption Task

Our encryption task is based on Erkal et al. (2011). In this task, subjects have to encode a
string of letters (a "word”) to numbers. Each word consists of eight letters. The numbers are given
by an encryption table, showing all 26 letters of the alphabet as well as corresponding three-digit
numbers. The subjects’ task is to type in the correct three-digit number corresponding to each letter
into an empty textbox (see Figure 1 for a screenshot). After all eight letters are encrypted, subjects
have to press a “submit” button. If the task is solved correctly, a new word appears, along with
the information about the total number of correctly solved tasks so far and the remaining number
of tasks to solve. In case of an incorrect entry, subjects are informed about their mistake.? In this
case, all entries are deleted and subjects have to encrypt the same word again. There is no time

limit for correctly encrypting a word.

To mitigate learning effects over time and in order to make the exertion of effort as comparable

3The overall level of mistakes was very low. 96.5% of all submitted answers were correct.



WORD: A v X T J B L

835 890 242 321 585 963 881 288 652 125 477 448 760 982 183 833 212 858 561 686 246 692 108 366 583 222

Figure 1: Screenshot of the encryption task

as possible across the different dates of our experiment, we use a double randomization technique,
introduced by Benndorf et al. (2014). After each correctly solved word, each letter is associated to a

new, randomly allocated, three-digit number, and the position of all letters is randomly reshuffled.*

2.2 Effort Allocations

In both week 1 and week 2, subjects make a series of allocation decisions in which they have
to allocate tasks between themselves and others as well as between week 2 and week 3. We

distinguish between two types of decisions, interpersonal and intrapersonal.

In the interpersonal allocation decisions subjects make choices in four blocks. Here they
have to decide, similar to standard dictator games, how many tasks they want to solve themselves
and how many tasks have to be solved by another person. In two out of these four blocks, the
time at which effort needs to be exerted is the same for the dictator and the receiver. In block
SOONSOON agents decide about allocations of tasks which need to be completed in week 2, while
in block LATELATE the decision environment is the same but the working date is week 3. In the
following, we refer to these blocks as symmetric dictator games. In the other two blocks, the time
at which the agents need to exert effort differs, we therefore call them asymmetric dictator games.
In SOONLATE, the dictator has to work in week 2, while tasks allocated to the recipient have to be

completed in week 3. In LATESOON, the roles are reversed such that the dictator has to work in

“Tt seems that we were largely successful in our attempt to mitigate learning effects. While in week 1 subjects
took on average 39.1 seconds per task, in weeks 2 and 3 this number slightly drops to 36.5 and 35.9, respectively.
These numbers are based on the minimum work of 10 tasks that every subject has to complete each week, as discussed
below.



Decision Type Block X Y

SOONSOON St o

LATELATE Sit 0141
Interpersonal o o

SOONLATE St Or+1

LATESOON Si+1 o)

SELF St S
Intrapersonal

OTHER 0; 0441

Table 1: Allocation decisions within each of the six blocks

week 3 and the recipient has to work in week 2.

In the intrapersonal allocation decisions subjects make choices in two blocks without any
interpersonal trade-offs. In particular, in block SELF subjects choose how many tasks they want to
solve in week 2 and how many tasks they want to solve in week 3. In block OTHER they face the
exact same trade-off but now choose on behalf of another participant. The order in which subjects

face these six blocks was randomized.?

Allocations are made in a convex time budget (CTB) environment (Andreoni and Sprenger,
2012a). Subjects allocate tasks between two accounts, X and Y, whereby the exchange rate be-
tween X and Y differs from decision to decision. In particular, every task allocated to account Y
reduces the number of tasks allocated to account X by R. Within each block, we use the following
six rates: R € {0.5,0.75,1,1.25,1.5,2}. For example, a rate of 0.5 implies that each task allocated
to account Y reduces the number of tasks allocated to account X by 0.5. Formally, a subject thus

faces a budget constraint of the form X +R-Y = m.

In each decision m = 50, hence, since negative number of tasks are not allowed, a subject can
allocate at most 50 tasks to account X, while for account Y the maximum varies between 25 tasks
(R=72) and 100 tasks (R = 0.5). Depending on the block, account X and Y had different meanings.

This is summarized in Table 1, where s stands for tasks allocated to oneself (self) and o stands for

3The randomization was as follows: Half of the subjects face the intrapersonal allocations first, followed by
the symmetric dictator games and vice versa for the other half (always SELF before OTHER and SOONSOON before
LATELATE). We then independently randomize whether these four blocks are followed by LATESOON or SOONLATE,
leaving us with four different orderings. We do not find any evidence for systematic order effects.

10



Your tasks Tasks other person

Week 2 Week 2
1 Rate 1:2 0 E | e E 2
2 Rate 1:1,5 12 E o B 25
3 Rate 1:1,25 19 & o | 2
4 Rate 1:1 25 @E | ® B 2
5 Rate 1:0,75 31 | * | B 25
6 Rate 1:05 5 e | = 0

Figure 2: Screenshot of the allocation environment

tasks allocated to someone else (other). The subscript indicates the time when the tasks have to be
solved, ¢ corresponds to week 2, and ¢ + 1 corresponds to week 3. As an example, Figure 2 shows

a screenshot of the allocation environment in block SOONSOON.

The real-effort task that we chose mandates that the number of allocated tasks is discrete. As
Chakraborty et al. (2017) point out, in Augenblick et al. (2015) the authors chose a rounding
method that leads to dominated choices being available to subjects, and subjects do indeed choose
such dominated allocations. In our design this is not the case as we remove allocations in a way that
no dominated allocations can be chosen.® This approach seems most favorable as these violations

may often be simply due to subjects being unaware that dominant options are available.

Each subject makes a total of 72 allocation decisions: 36 in week 1 and 36 in week 2 (six
blocks with six different task rates each). Importantly, subjects in week 1 are informed that they
will have to make allocation decisions in week 2 again, but they are not reminded of their initial

week 1 allocations in week 2. After all decisions have been made in week 2, subjects are randomly

®More precisely, we allow for X € {0,1,2,...,49,50} and, as a first step, round all ¥ to the closest integer. For
R > 1, this leads to cases where two allocations (X,Y) and (X’,Y) with X > X’ are both available. As a second step,
we remove such “double appearances” in Y by keeping the allocation which does not contain a rounded value. For
example, when R = 2 we have (0,25) and (1,25) and remove the latter. If both allocations contain rounded values, we
remove the dominant alternative of the two, e.g., for R = 1.25 we remove (2,38) and keep (3,38).

11



Allocation Allocation that

Minimum work .. Complete work
decisions counts chosen
Week 1 v v
Week 2 v v v v
Week 3 v v

Table 2: Summary of the experiment

assigned the role of “decision maker” or “receiver”. Then, pairs of one decision maker and one
receiver are formed.” After that, one of the 72 allocations of the decision maker is chosen at random
as the “allocation that counts”. The allocated number of tasks from this decision then determines
how many tasks each subject of the pair has to complete on the two work dates, in addition to a
minimum requirement of 10 tasks that need to be completed at the beginning of every week (see

below).® This procedure ensures that each decision is elicited in an incentive-compatible way.

In addition to their choices, in each week subjects are required to complete a "minimum work”™
of 10 encryption tasks prior to making their allocation decisions or completing their allocated tasks.
As discussed in Augenblick et al. (2015, p.1077), this ensures that (i) at all dates subjects incur the
cost of coming to the lab, (i1) in week 1 subjects get an idea how tedious the task is, and (ii1) on
both allocation dates, subjects have gone through the same amount of work before making their
choices. Table 2 summarizes our experimental design, containing all tasks subjects face in each of

the three weeks.

2.3 Recruitment, Payments, & Procedures

All sessions were computerized using the software Ztree (Fischbacher, 2007). We recruited
subjects using ORSEE (Greiner, 2015). In the invitation email, subjects were informed about the

longitudinal nature of the experiment. In particular, they were told that the experiment consists of

"To make the different roles more salient, we decided to use a physical randomization procedure. More precisely,
subjects were asked to draw a colored card out of a bag containing the same number of blue and red cards. Red players
were assigned the role of the decision maker.

8In case a decision from block SELF or OTHER is selected, the respective other person only has to complete the
minimum work. Similarly, in cases where the selected allocation decision does not specify any work by design, e.g.,
week 3 in block SOONSOON, only the minimum work has to be completed.

12



three experimental sessions that each lie one week apart from each other. They were further told
that they should only register if they can ensure that they participate at all three dates. The sessions
took always place at the same day of the week, the same time of the day, and in the same laboratory.
Before each session, subjects were send an email reminder about the remaining sessions. When
invited for the experiment, participants were informed that the total average time of the experiment
would be around 3 hours, but that the duration of each session could vary between 15 and 90

minutes.

If subjects showed up to all three experimental sessions and completed all tasks as specified
by the randomly selected allocation, they received a completion payment of € 40. If they failed to
show up to one of the sessions in weeks 2 or 3, they were still eligible for a payment of €4, which
corresponds to the usual show-up fee paid to subjects at the Cologne Laboratory of Experimental
Research (CLER) where this study was run in August 2017. All payments were administered at

the end of the third session in week 3 and subjects knew this in advance.

At the beginning of each experimental session, subjects received written instructions that were
also read aloud by one of the experimenters. Instructions contained detailed information about the
timeline of the experiment as well as the tasks to be solved in each of the three weeks.” After
that, in each of the three weeks subjects had to complete the minimum work of 10 encryption
tasks. Subsequently, in week 1 and week 2 subjects made their allocation decisions. In week 1,
the session ended after the allocation decisions, followed by a short demographic questionnaire. In
week 2 (after the allocation decisions) and week 3 (after the minimum work) subjects had to solve
the number of tasks as specified by the allocation that counts. After completing all tasks, subjects
could silently leave the lab without disturbing the other participants. In week 3, subjects received

their payments immediately after completing their allocated tasks at their desk.

One concern with this procedure is that subjects may fear that others could draw conclusions
about their allocation decisions. This is particularly relevant for the dictator games as previous

literature has shown that social image concerns can increase pro-sociality (Benabou and Tirole,

9 A translated version of the instructions for all three weeks can be found in Appendix E.
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2006; Charness and Gneezy, 2008; Andreoni and Bernheim, 2009). Note, however, that given our
random implementation of one decision out of the six different blocks, by design, about half of the
participants in each session are expected to only complete the minimum work in a given week. As
a result, it is almost impossible for participants to infer others’ degree of selfishness or impatience
from the time they spend in the lab. We are hence confident that such concerns played no role in

our setup.

Out of the n = 110 subjects who participated in our week 1 experiment, n = 104 showed up and
completed all tasks in week 2.!0 One crucial requirement for being able to identify an individual’s
time preference parameters is that we observe some variation in their allocation decisions. If in
at least one week there is no variation in a subject’s response to changes in the exchange rate R,
behavior conveys limited information about time preferences. For example, in the interpersonal
decisions, subjects who always allocate zero tasks to themselves can easily be identified as being
completely selfish, but nothing can be said about their time preferences in this context. Hence, in
our analyses we only focus on those subjects that do exhibit some positive amount of variation in
their allocation decisions in both week 1 and week 2. For our block SELF (OTHER) analysis, we
have to drop four (six) subjects who display no variation in at least one of the two weeks, leaving
us with a sample of n = 100 (n = 98) subjects. For our dictator game decisions, we find a total
of 33 subjects who do not exhibit any variation in at least one of the weeks, all of them because
they do not allocate any tasks to themselves (20 out of these 33 subjects behave fully selfish in
both weeks).!! Applying these restrictions means that our remaining sample of n = 71 subjects is
a selected sample that is more generous than the average. Importantly, however, when analyzing

the intrapersonal decisions, we show that time preferences, and in particular present bias, do not

10An additional two subjects dropped out between week 2 and week 3. These subjects appear not to be different
from others based on their allocation tasks, indicating that they did not know or plan to not show up in week 3 when
making their week 1 or week 2 decisions. We hence do not drop these subjects from our analysis. All our results,
however, are robust to dropping these two subjects.

"There is some overlap between our exclusion restrictions across the different blocks. One subject is excluded in
both SELF and OTHER, leaving us with n = 95 subjects when analyzing both blocks jointly. One additional subject
each is excluded in both the interpersonal choices and block SELF while three additional subjects are excluded in
both the interpersonal choices and block OTHER. This implies that we use data from n = 67 subjects when analyzing
decisions of all blocks combined.

14



differ between selfish and non-selfish subjects. In Appendix D, we also provide robustness checks

which relax our exclusion restrictions and confirm that the estimates are qualitatively very similar.

3 Present Bias and Generosity: Some Theory

The goal of this section is to provide a coherent framework which captures social preferences
when payoffs (or consumption, respectively) accrue at different points in time. In the standard
discounted expected utility model, when taking the notion of present bias into account (Strotz,
1956; Laibson, 1997; O’Donoghue and Rabin, 1999; Frederick et al., 2002), an agent’s utility at

time ¢ can be written as:

T
u(cr) +B Y, 8 ulcrn) (1)

k=1
As is well known, if B < 1, the agent exhibits present bias, meaning that she discounts all

future consumption by an additional factor which does not affect the relative discounting between

any two future periods, but increases the importance of the present relative to all future periods.

In the settings we are interested in, agents not only decide (and care about) their own consump-
tion, but also about the consumption of other agents. Hence, we also need to model how decision
makers evaluate consumption of others. In light of the literature which analyzes decision making
for others it seems natural to assume that preferences over own consumption differ from prefer-
ences over other people’s consumption.!? In the most general form of our model, we shall thus
allow both the time preference parameters 3 and 6 as well as the atemporal utility function u(c;)

to differ depending on whether own or others’ consumption is evaluated.

Using the specification in (1), however, is only suitable for intrapersonal decisions, i.e., those

decisions where there are no trade-offs between own consumption and another person’s consump-

2For example, as discussed in the introduction, there is some empirical evidence showing that agents discount
very differently when deciding for themselves rather than on behalf of another person (Shapiro, 2010; Albrecht et al.,
2011; de Oliveira and Jacobson, 2018). Similarly, in the domain of risky decision making, Andersson et al. (2014)
show that agents exhibit lower degrees of loss aversion when deciding for others rather than for themselves.
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tion. In the altruistic choices we are concerned with here, however, these trade-offs are important
and hence need to be properly taken account by the model. The few papers in the relevant liter-
ature provide little guidance on what the appropriate model should be. We therefore turn to the
literature on multi-attribute utility in the domain of risk and time preferences. Andersen et al.
(2018) and Cheung (2015) analyze intertemporal choices under risk and propose a model in which
the (concave) intertemporal utility function takes the sum of atemporal utilities as its argument,
and a standard expectation operator captures the weights of the different states. While we do not
have any risk in our setting, consumption for oneself and consumption for another person can, for
the purposes of the modeling approach, be treated analogously to different states of the world. In
particular, we can capture the trade-offs between self and other by introducing a and 1 — a, with
0 <a <1, as weights of own vis a vis others’ consumption, and p > 1, which models the concavity

of intertemporal utility.!3 This yields to the following specification:

p p

T T
a | us(s:) + Bs Z 6skMS(st+k) +(1—a) | uo(or) + Bo Z 50ku0(01+k) )
k=1 k=1

In our setting agents decide about unpleasant consumption, which is why we assume that agents
seek to minimize the expression in equation (2). To understand the intuition behind the role of p,
note that for p = 1, the discounted utility from own and other’s consumption are perfect substitutes
(i.e., preferences are linear) but as p increases, the agent’s desire to smooth consumption between
herself and the other person becomes stronger, which increases equality between individuals at
the expense of reduced efficiency.'* Moreover, the atemporal utility functions are best understood
as cost functions capturing the disutility of exerting effort in our transcription task. We therefore

assume that u(-) and u,(-) are increasing and weakly convex. Note that if u;(+) is linear and all

B3Hence, compared to the specifications in Andersen et al. (2018) and Cheung (2015) for intertemporal choice
behavior under risk, a and 1 — a can be understood as analogous to states of the world which realize with probability
p and 1 — p, respectively. p is the analogous of a coefficient of relative intertemporal risk aversion, as it captures how
consumption is smoothed between oneself and another person.

1%To make the role of p precise, consider the case where u,(-) = u,(-) and a = 0.5, i.e., an agent who cares about
her own workload exactly as much as about another person’s workload. For p = 1, this agent is indifferent between
the effort allocations {(s;,;«), (0r,0,1) } = {(10,20), (40,30)} and { (s, sr4%), (01, 0,1%) } = {(40,20),(10,30)}. For
p > 1, however, the agent prefers the second allocation because it allocates the work more equally across the two
people.
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consumption takes place in period ¢, this formulation is analogous to the constant elasticity of
substitution (CES) functional form used by, for example, Andreoni and Miller (2002) and Fisman

et al. (2007).1°

In the dictator games of our experiment, agents allocate consumption between themselves and
another person according to the budget constraint s; ; +Ro; = m. Since participants decide about a
given allocation at time ¢ at different points in time, the subscript 7 indicates the period of decision.
In a static framework where decisions have only immediate consequences, T = ¢. In the following,
we allow for 7 <t but maintain the assumption that consumption realizes at the same time for both
agents (we discuss the asymmetric cases, i.e., cases in which own and other’s consumption realize
in different points in time, in more detail in Section 4.2). This is the most natural deviation from
the static case, that also fits many of the real-world examples discussed in the introduction. For
example, when agreeing to help a colleague with some future task, both the costs for oneself and
the benefit for the other person accrue at the same time in the future. This leads to the following

first-order condition:

us(se ) p-l ug(sie) 1 1 Pl1—a 3)
uo (0 z) u (o) R pLir#t}§r—1 a
where B =B and § = % represent relative present bias and relative long-term discounting, respec-
tively. We first note that if agents discount own and other’s consumption to the same extent, i.e.,
if B —landd =1, any form of discounting only leads to a re-scaling of utility, making it irrele-

vant when deciding about optimal allocations. Intuitively, in this case discounting affects own and

other’s consumption in the same way, leaving relative preferences between the two unchanged.

To understand how changes in the timing affect the allocations when either § % 1 or & # 1
(or both), note first that the right hand side of equation (3) is decreasing in Bl{’ #1157, whereas

the left hand side is—due to the (weak) convexity of u,(-) and u,(-)—increasing in s, ;. Hence,

5The formulation in (2) improves upon the specification proposed by Shapiro (2010) and Rodriguez-Lara and
Ponti (2017) who simply use different weights for the discounted utility of own consumption and others’ consumption,
respectively. This restricts social preferences to be linear in the sums of discounted utility. Allowing for p > 1 can,
thus, account for a broader class of social preferences.
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compared to the static case (T = ), generosity increases or decreases, depending on whether
UH#T5=7 is smaller or greater than one.'® To illustrate this, consider an agent who does not
exhibit any relative present bias, i.e., [§ = 1, but may discount own and other’s consumption differ-
ently in the long-run. In this case, delaying the consequences of the allocation decision to the future
increases (if § < 1) or decreases (if § > 1) generosity at a constant rate, i.e., in a time-consistent

manner.

On the contrary, if an agent is more or less present-biased when discounting own compared
to other’s consumption, but there are no differences in long-run discounting, i.e., S = 1, B £ 1,
then the change in generosity from delaying consumption by one period depends on whether this
delay affects present or only future consumption. To illustrate this point, assume that there are
two decision periods T and 7+ 1, in which the agent decides about the allocation of consumption
in periods ¢ and ¢ 4 1. It follows that when deciding about relative consumption for oneself and
another person to be realized in period ¢, if B < 1, generosity is larger when ¢ is in the future
(decision is made at time 7T < t), compared to when it is in the present (decision at time T+ 1 =1). If,
however, the same decisions are made for consumption to be realized in period # 4 1, generosity is
unchanged because at both 7 and 7+ 1 decisions only affect future consumption, and hence [3~ plays
no role. As a consequence, generosity decreases for decisions that have immediate consequences,
leading to time inconsistency in generosity as we move the periods of decision closer to the period

of consumption. For B > 1 the effect is reversed.
Finally, when both & # 1 and f # 1, the effects described above are amplified or mitigated,
depending on whether B and & point into the same or into opposite directions. Which of these

effects is most relevant is ultimately an empirical question we will test with our data.

16This result does not depend on whether we define an increase in generosity as a decrease in 0y, OT as an increase
in SZ,T'
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4 Effort Allocation in Interpersonal Choices

In this section, we present the results from the interpersonal choices in which decision mak-
ers have to allocate effort between themselves and another person, i.e., those decisions that can
be considered generalized versions of dictator games. We start by analyzing the symmetric
dictator games in blocks SOONSOON and LATELATE to investigate whether generosity is time-
inconsistent. These blocks further allow for identification of a relative present bias as defined in
Section 3. We then complement this analysis by incorporating the results from the asymmetric dic-
tator games in blocks SOONLATE and LATESOON, because we can use them to identify concrete

values for the discounting parameters Sy, B,, d; and J,, rather than only their relative magnitudes.

Before analyzing the effects of timing on generosity, however, we briefly relate the overall
level of generosity displayed by our subjects to the existing evidence on altruistic behavior. This
is particularly interesting since we use effort rather than money allocations as in most previous
dictator games, and so far there are only very few studies that have studied altruistic behavior
in non-monetary domains (for exceptions see Noussair and Stoop, 2015; Danilov and Vogelsang,
2016). In a meta study of 131 standard monetary dictator games, Engel (2011, p. 607) reports
that around 36% of the people give nothing, and that among those who give a positive amount to
the receiver, the average amount given is 43% of the pie. The most comparable benchmark from
our data is the case where consequences for both the dictator and the recipient are immediate,
that is week 2 in SOONSOON, and R = 1. Using our whole sample, we find that 36% of our
subjects allocate zero tasks to themselves. Among those who are not completely selfish, subjects
allocate on average around 33% of the tasks to themselves. Hence, we find that while the fraction
of completely selfish people is very similar across domains, conditional on giving, generosity in

effort is somewhat weaker than in the monetary domain.
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Figure 3: Effort allocations in symmetric dictator games (n = 71)

4.1 Symmetric Dictator Games

Our main result is well summarized by Figure 3. It shows for each task rate R the number of
tasks allocated to oneself. The left panel shows allocation decisions for block SOONSOON and the
right panel shows the same data for block LATELATE. In both cases, we distinguish between initial
allocation decisions made in week 1 (solid line with squares) and subsequent allocation decisions

made in week 2 (dashed line with circles). Bars indicate standard errors of the mean.

As is apparent from Figure 3, all four lines are downward sloping, indicating that subjects’
choices follow a basic law of demand: as R increases, it becomes “cheaper” to allocate more tasks
to the other person. For example, in SOONSOON in week 1, at a task rate of of R = (.5 participants
allocate on average 25.93 tasks to themselves compared to 9.80 tasks when R = 2. Overall, we
find that 92 (93) percent of choices in SOONSOON (LATELATE) are monotonically decreasing in

R, suggesting that subjects understood our allocation environment.!”

17 At the individual level, in block SOONSOON (LATELATE), we find that 56 (63) percent of subjects do not exhibit
any violations of monotonicity, and 27 (14) percent only violate monotonicity once. Furthermore, deviations from
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Most importantly, as can be seen from the left panel of Figure 3, in block SOONSOON we
find a large and significant difference between initial allocations made in week 1 and subsequent
allocations made in week 2. The average number of tasks allocated to oneself, aggregated over all
rates, decreases by 15.7% when work needs to be completed immediately (from 16.88 to 14.24;
t-test, p < 0.001), indicating that generosity decreases when consequences are immediate. The
left panel of Table 3 shows that this difference is statistically significant for each single task rate,

except for R = 2. Recall from Section 3, that this result implies that for our subjects BS < 1.

We now consider the data from block LATELATE in order to investigate whether the decrease
in generosity is due to differences in relative long-term discounting, i.e., 5 < 1, or driven by a rela-
tive present bias, 1.e., B~ < 1. Our results support the latter. For LATELATE, we only find a (weakly
significant) decrease in generosity by 5.6% (week 1: 15.28, week 2: 14.44; t-test, p = 0.094). As
revealed by the right panel of Table 3, only for rates R < 1 this difference is significant at the 5%-
level. Overall, this suggests that there is only weak evidence for relative differences in long-term
discounting 5. Consistent with this interpretation, the difference-in-difference, i.e., the difference
between initial and subsequent allocation decisions between SOONSOON and LATELATE is large
and significant, amounting to 10.1% or 1.80 tasks (t-test, p = 0.015). We thus find a much larger
decrease in generosity when the decision in week 2 has immediate consequences (block SOON-
SOON) compared to when effort only needs to be exerted in the future (block LATELATE). These
results provide strong indication that B is significantly smaller than 1, both statistically and eco-

nomically.

In order to quantify the values of [§ and §, we estimate the preference parameters structurally.
To do this, we revisit the first-order condition from equation (3) in Section 3. Close inspection of
this expression reveals that from our dictator game data alone, we cannot separately identify the
value of p from the atemporal utility functions u(-) and u,(-). As we will show later in Section 6,

this can, however, be done by combining the interpersonal decisions with the intrapersonal choices.

monotonicity are typically very small with a median required allocation change of one task to restore monotonicity
(see Table A1l in Appendix A for further details).
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SOONSOON (n=171) LATELATE (n=171)

Rate R T=1Task 7 =2Task -test T=1Task 7 =2Task t-test Diff-in-diff
self self self self [t-test]
0.5 25.93 21.65 p < 0.001 23.87 22.14 p=0.035 2.55
(10.29) (10.46) (11.44) (11.21) [p =0.049]
0.75 21.83 17.99 p =0.001 19.82 18.41 p=0.028 2.34
(10.04) 9.77) (10.77) (10.56) [p =0.062]
1 17.51 15.06 p =0.002 16.04 14.87 p=0.084 1.28
(9.32) (8.67) (9.00) (8.61) [p =0.089]
1.25 13.96 11.92 p =0.002 12.58 12.30 p=0.626 1.76
9.12) (8.46) (8.61) (8.23) [p =0.003]
1.5 12.25 10.46 p =0.022 10.85 10.52 p =0.580 1.46
(9.05) (8.13) (8.68) (8.01) [p =0.061]
2 9.80 8.37 p=0.111 8.42 8.37 p=0.915 1.38
(8.55) (7.56) (780) (6.98) [p =0.105]
Overall 16.88 14.24 p <0.001 15.28 14.43 p =0.094 1.80
(10.90) (9.94) (10.82) (10.15) [p =0.015]

Note: The table denotes the number of tasks allocated to oneself, separately for block SOONSOON (left panel) and block LATELATE (right
panel). The p-values reported stem from t-tests with standard errors clustered at the individual level. The last column shows the difference-in-
difference across week 1 and week 2 allocations between block SOONSOON and LATELATE.

Table 3: Symmetric dictator games: Aggregate behavior by task rate

But since the stability of time preferences between situations with and without interpersonal trade-
offs is at the core of our paper, we first proceed by estimating time preferences separately for the
two types of decisions. To do this, we make the simplifying assumption that the atemporal utility
functions, or in this case the cost of effort functions are linear, i.e., us(s; ) = 5, ¢ and u,(0;,¢) = 04 ¢
In Section 6, we evaluate whether this simplification leads to any systematic bias in our estimates.
Foreshadowing our results from this robustness check, we find that this linearity assumption does
not significantly affect our estimates, neither qualitatively nor quantitatively. The first order condi-

tion can then be written as:

1

S;/;‘}'(D . l ~1{l‘7é1,'} St—1 Y l—a p-T
ot + @ - (R <ﬁ 0 ) a @)

Also note that we add @ to the allocations for oneself and the other person, which can be
interpreted as “background consumption”. This is relevant in our setting since subjects in each

period have to complete the minimum work requirement of 10 tasks in addition to their allocated
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tasks, and subjects might take these into account when choosing their optimal allocation.

We present two different approaches that allow estimation of the parameters. In the first ap-
proach ("FOC”), we broadly follow Augenblick et al. (2015) and Andreoni and Sprenger (2012a)

and log-linearize the first-order condition to obtain:

In (M) —1n(A)—oln(R)— (c+1) {m (55) 1{r—t=1}+In (ﬁsz) 1r—7= 2}] 5)

Ottt +w

1

where we define o = =T

as the elasticity of substitution. A = (la;“) = describes a basic mea-
sure of generosity in the sense that it corresponds to the ratio of tasks allocated to self and other
when consequences are immediate and R = 1. From equation (5) it becomes apparent that we have
obtained an expression that is linear in the parameters of interest. In particular, we can identify
ﬁ and § from the coefficients of the two dummy variables indicating the difference between the
period of decision and the period in which work has to be completed. We estimate this specifica-
tion via two-limit Tobit by assuming that choices are made with some normally distributed error.
We set @ = 10 which corresponds to the minimum work requirement of 10 tasks in each week,
which avoids the natural logarithm to be undefined for corner solutions. The exact details of the

identification of the parameters and how we recover them from the regression coefficients can be

found in Appendix B.

The second approach ("CFS”) is based on a closed-form solution s; r, which is obtained as:

R-0-1 [Bl{zyér}gt—r} e (R—a [31{1#}3z—1 —o-l _A—l)
Stt= - —— m (6)
A-1 4+ R-o-1 [Bl{z;ér}&fr}

This specification can be estimated with two-limit Tobit maximum likelihood methods and has
the advantage that we can estimate it for @ = 10 and @ = 0. Hence, this helps us to investigate the

robustness of our estimates with respect to different estimation techniques as well as with regard
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6)) 2) 3)

FOC CFS CFS
=10 ow=10 w=0
o= 0.081 0.014 0.201
(0.086) (0.075) (0.124)
1
A= (La)r 0.491 0.513 0.369
(0.038) (0.038) (0.046)
5 1.040 1.034 1.040
(0.044) (0.043) (0.057)
B 0.873 0.874 0.837
(0.046) (0.046) (0.059)
Observations 1704 1704 1704
Participants 71 71 71
Ho(6=1) p=0.366 p=0.434 p=0.481
Ho(B=1) p =0.006 p =0.007 p = 0.006

Note: The table reports the parameter estimates for the symmetric dictator games (blocks SOONSOON and LATELATE). Column (1) uses the
log-linearized first order condition, while columns (2) and (3) use the closed form solution for the number of tasks allocated to oneself. Standard
errors are clustered at the individual level and calculated via the delta method.

Table 4: Parameter estimates for symmetric dictator games

to whether participants take the minimum work requirement into account when allocating tasks.

The estimation results can be found in Table 4 and confirm our reduced-form findings from
above. Our estimates for relative present bias, ﬁ , range from 0.837 to 0.874, all significantly lower
than one (all p < 0.008). The degree of relative weekly discounting, 5 instead, is close to, and

not significantly different from, one (all p > 0.365).'3

We also find a relatively low elasticity of
substitution, indicating a substantial desire of subjects to smooth consumption between themselves
and others, even if one option is relatively cheaper than the other. The value of A indicates that in

a “standard” dictator game where consequences are immediate, our subjects allocate on average

about twice as many tasks to the other person than to themselves.!® Comparing the results across

18We note that there is a slight inconsistency in the structural estimates for & with our reduced-form results from
above. While the former are (not significantly) larger than one, the latter indicate (weakly significant) evidence for
8 < 1. This is due to the fact that overall allocations are more generous in block SOONSOON than in LATELATE, which
does not impact our “diff-in-diff” in the reduced-form analysis, but affects the structural estimates. Note, however, that
identification of relative present bias does not rely on the social preference parameters to be identical for consumption
in weeks 2 and 3. In particular, we can allow for the relative weight of own consumption a, to be different in weeks 2
and 3. In Table A2 in Appendix A we present the results from such an exercise which delivers estimates for & which
are below, but not significantly different from one, and leaves the estimates for B virtually unchanged.

19We should point out here again that these estimates exclude subjects without any variation in their task allocations
in at least one of the weeks. Since this restriction by and large only excludes subjects who behave perfectly selfish,
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columns (1) - (3) reveals that the estimation procedure and the inclusion of the minimum work
of @ = 10 as background consumption has very little effect on the estimated time preference

parameters, B and .20

In summary, both the reduced-form as well as the structural estimates reveal strong evidence for
differences in relative present bias, leading to time-inconsistent generosity. However, as pointed
out previously, while the symmetric dictator games constitute a natural starting point for our anal-
ysis, we cannot make any statements about whether the decrease in generosity is due to a present
bias for own consumption, or whether it is driven by a future bias for consumption of the other
person (or a combination of both). In order to investigate this, in the following, we include the
data from the asymmetric dictator games into our analysis, which allows for estimation of fB;, f3,,

O, and 0,.

4.2 Asymmetric Dictator Games

As in the previous section, before presenting the results from our structural estimation, we
first describe the data and perform some reduced-form analysis. Analogous to Figure 3, Figure 4
shows for each task rate R the amount of tasks allocated to oneself in week 1 and week 2. The
left panel shows allocation decisions for block SOONLATE and the right panel shows the same
data for block LATESOON. The results reveal that for the case where the decision maker needs
to exert effort at the sooner date and the recipient at the later date (SOONLATE), we see a small
decrease for all six relative prices of giving. In week 1, agents allocate on average 15.41 tasks
to themselves, compared to 14.69 tasks in week 2 (-5%). This decrease, however, does not reach
statistical significance (t-test, p = 0.272). For the treatment LATESOON, where the timing of effort
exertion is reversed, we obtain virtually no difference in allocation decision between weeks 1 and

2 (14.73 vs. 14.69; t-test, p = 0.945).

What do these effects tell us about our relative present bias, and, more specifically, about the

our estimates for generosity are biased upwards.
20Unsurprisingly, however, varying @ does have an effect on the estimated elasticity of substitution, because the
higher the “background consumption”, the more equal the allocation decisions.
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Figure 4: Effort allocations in asymmetric dictator games (n = 71)

magnitude of our coefficients of interest? In order to provide some intuition, we consider the

first-order conditions for the two blocks. For SOONLATE we obtain:

1

p-L{r#th ¢\ T
1,07 @ = l (Boéo)p ( ¢ ) =
Ot+17 T @ R Bs s

(7N
a
Equation (7) reveals that any differences in allocations between week 1 and week 2 can be

accounted for by ﬁa’é # 1. A similar exercise for LATESOON yields:

1

St+lr+ O l 1 \? /B,&, PLIZT | _ g\ P!
011+ O — \ R\ B6s O a
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Hence, a differences in tasks allocated to oneself when comparing week 1 to week 2 are thus driven
080
What becomes apparent from these considerations is that, without further assumptions, dif-

ferences in allocations across weeks are not easily interpretable regarding their implications for
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6)) 2) 3)

FOC CFS CFS
=10 =10 w=0
c= ﬁ 0.067 -0.000 0.185
(0.088) (0.076) (0.125)
A= (L2 = 0.486 0.509 0.365
(0.038) (0.038) (0.045)
S 1.048 1.046 1.056
(0.031) (0.031) (0.041)
Bs 0.910 0.910 0.883
(0.027) (0.027) (0.036)
S, 1.001 1.005 1.006
(0.027) (0.027) (0.035)
B, 1.044 1.043 1.060
(0.040) (0.040) (0.053)
Observations 3408 3408 3408
Participants 71 71 71
Ho(Bs=1) p < 0.001 p=0.001 p=0.001
Ho(B, =1) p=0272 p=0277 p=0.258
Ho(Bs = B,) p=0.013 p=0.014 p=0.015

Note: The table reports the parameter estimates from all dictator games (blocks SOONSOON, SOONLATE, LATELATE, and LATESOON).
Column (1) uses the log-linearized first order condition, while columns (2) and (3) use the closed form solution for the number of tasks
allocated to oneself. Standard errors are clustered at the individual level and calculated via the delta method.

Table 5: Parameter estimates from all dictator games

subjects’ time-preference parameters. The reason is that for the asymmetric treatments, differ-
ences in allocations between weeks cannot be directly linked to f, B,, or a combination of the
two. To see this, note that in SOONLATE a necessary condition for a decrease in tasks allocated to
self is that ﬁss < 1. Hence, potential differences between 0, and & limit our ability to directly link
changes in behavior to present bias. Nevertheless, the fact that we find a weaker, non-significant,
decrease in tasks allocated to oneself is consistent with B; < 1, but also in line with the results
from our previous estimation revealing 5 to be above 1 (albeit not significantly so). Moreover, the
absence of any effect in LATESOON implies that % ~ 1, which suggests that f3, is close to one.
Taken together, despite these caveats, our estimates from the asymmetric treatments provide some

suggestive evidence that our previous findings from the symmetric treatments are due to a present

bias in own consumption rather than a future bias in others’ consumption.
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A more compelling approach, however, is to combine the data from both the symmetric and
the asymmetric dictator games, which allows us to directly estimate all parameters of interest,
Bs, Bo, O, 8,. To this end, we again apply two different estimation approaches, one based on the
first-order condition and the other based on the closed form solution. In both cases, the econometric
specifications are very similar to the ones presented in the previous section. For the approach based
on the closed form solution for effort allocated to oneself, we simply augment the log-likelihood
function with the additional data. For the log-linearized first-order condition, we impose two linear
constraints as to render the parameter just identified. The details of these procedures can be found

in Appendix B.

The results from these estimations are presented in Table 5. The main finding is that we identify
a present bias coefficient for own consumption, 5, which is significantly lower than one. Depend-
ing on the specification, the actual estimate varies between 0.883 and 0.910 (all p < 0.002). We
do not find any evidence for present bias in others’ consumption. The estimated value for 3, is
between 1.044 and 1.060, but not significantly different from one (all p > 0.257). Taken together,
these results corroborate the findings from the symmetric dictator games as we can reject the hy-
pothesis that B =1, in favor of B < 1 (all p < 0.016). Furthermore, in line with the results from
above, we cannot reject the hypothesis that 5 =1 (all p>0.387), indicating that there are no

differences for long-run discounting.

In summary, the results from this section reveal that generosity is dynamically inconsistent.
Subjects behave more altruistically towards others when deciding in advance rather than in the
present, while no such difference is observed when choices only affect the future. By disentangling
discounting of own consumption from discounting of others’ consumption, we show that only the
former is subject to present bias while the latter is discounted in a time-consistent manner. As
such, our results reveal that present bias in own consumption is not limited to individual decision
contexts as studied in most of the previous literature, but also applies to social contexts in which

there are trade-offs between own and others’ consumption.
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5 Present Bias across Individual and Social Contexts

In this section, we investigate the extent to which present bias (and the lack thereof) is corre-
lated within individuals across individual and social contexts. A positive correlation would sug-
gest that there is a stable underlying trait determining the degree to which individuals can resist
the temptation of immediate gratification, irrespective of whether the consequences of this have
to be borne by the own future self or another person. The lack of any correlation, in contrast,
would question the often made assumption that choices across different contexts are guided by

some stable underlying primitives.

Before we present this analysis, however, we briefly describe choices made in the two intrap-
ersonal blocks SELF and OTHER. This allows us to evaluate whether, at the aggregate level, the
observed differences in present bias in the interpersonal choices translate into decision contexts
without any interpersonal trade-offs. Further, this allows us to investigate differences in intertem-
poral allocation decisions made for oneself or on behalf of another person, a question previous
literature has reported mixed evidence on (Shapiro, 2010; Albrecht et al., 2011; Howard, 2013;
de Oliveira and Jacobson, 2018; Rong et al., 2019). After that, for each individual, we structurally
estimate time preference parameters separately for the interpersonal and intrapersonal choices. We
then compare the relationship between present bias across these two contexts at the individual

level.

5.1 Aggregate Analysis

Formally, in block SELF, an individual chooses in periods 7 € {1,2} (corresponding to week 1
and week 2) how many tasks to complete in periods t = 2 and ¢ = 3. Following Augenblick et al.

(2015), the optimal effort choices, denoted by s; r and s, 1 1, respectively, are found by minimizing

BHFH S (5104 )% + B8 (5101 o+ @)F 9)
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Figure 5: Effort allocations in intrapersonal decisions (SELF: n = 100, OTHER: n = 98)

subject to the budget constraint s; ; + Rs;11 ; = m. In the notation of Section 3, we have thus
parameterized the atemporal cost of effort function as u,(s; ;) = styfr. ¥ denotes the curvature of
this function, i.e., the larger ¥;, the larger the agent’s preference for smoothing consumption over
the two periods. As before, ; represents long-term (exponential) discounting whereas present bias

is captured by f;. The first-order condition is given by:

1
1= =1
Sl‘ﬂ,' + B BS tf‘tés ¥s

= 10
Si+1,0 T @ R (10

This implies that if B; < 1, the agent allocates more tasks to the sooner date ( = 2) when she

decides in advance (7 = 1) rather than in the present (7 = 2).

Our results are summarized by Figure 5. It depicts for each week and task rate the number of
tasks allocated to the sooner work date in week 2. As can be seen from the left panel of Figure
S5, we observe a systematic downward shift in the number of tasks allocated to the sooner date in

week 2 compared to week 1. On average, subjects allocate 1.48 fewer tasks to the sooner work date
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SELF (n = 100) OTHER (n = 98)

Rate R 7 =1 Tasks 7 =2 Tasks t-test 7 =1 Tasks T =2 Tasks t-test
soon soon soon soon

0.5 37.84 35.71 p =0.008 34.87 34.24 p=0.544
(8.52) (9.29) (12.36) (10.26)

0.75 33.31 31.26 p=0.018 31.08 31.29 p =0.838
(9.55) (9.84) (11.73) (10.10)

1 25.86 24.07 p=0.031 25.60 25.21 p =0.608
(6.92) (6.81) (7.20) (6.19)

1.25 18.58 17.16 p=0.037 19.51 19.00 p =0.581
(10.16) (10.03) (11.87) (10.93)

1.5 15.58 15.06 p =0.446 17.38 16.63 p =0.356
(10.50) (9.83) (12.43) (11.07)

2 13.62 12.66 p=0.173 15.22 14.06 p=0.168
(10.84) (9.84) (12.79) (11.06)

Overall 24.13 22.65 p =0.004 23.94 23.14 p=0.252
(13.09) (12.61) (13.58) (12.52)

Note: The table denotes the number of tasks allocated to the sooner date, separately for block SELF (left panel) and block OTHER (right panel).
For each rate R, the p-value reported stems from a t-test with standard errors clustered at the individual level.

Table 6: Intrapersonal decisions: Aggregate behavior by task rate

when it is the present (-6.1%, 24.13 compared to 22.65, p = 0.004), indicating a significant and
economically meaningful present bias for own consumption.?! These results are further corrobo-
rated by the left panel of Table 6, showing the number of tasks allocated to the sooner work date
separately for each R. It also reveals that there is very little evidence for long-term discounting.
This is most clearly seen for R = 1. In this case, subjects in week 1 allocate on average 25.86 tasks

(or 51.7%) to the sooner date, thus splitting the workload almost evenly across weeks.

In order to estimate the time-preference parameters from these choices structurally, we can
rely on the two different estimation approaches discussed in Section 4, as the first-order conditions
have a very similar structure as the ones from the dictator games. The first approach is based on

the log-linearization of the first-order condition ("FOC”) in (10). The second approach uses the

2192 percent of choices are monotonically decreasing in R and 60 percent of subjects have no monotonicity violation
in their effort choices. These numbers are comparable to the ones reported in Augenblick et al. (2015) who find 95
percent of effort choices to be monotonically decreasing in R. In addition, 19% of the choices are corner solutions,
which is somewhat lower than the 31% observed in Augenblick et al. (2015) and much lower than the numbers
typically observed in monetary discounting (e.g., 70% in Andreoni and Sprenger, 2012a and 86% in Augenblick et al.,
2015).
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SELF (j =) OTHER (j = 0)

(1 2 3 “4) &) (6)
FOC CFS CFS FOC CFS CFS
w=10 =10 =0 o=10 =10 w=0
7 2.284 2.667 2.083 2.748 3.534 2.688
(0.256) (0.402) 0.277) (0.551) (1.050) (0.726)
0; 1.045 1.046 1.023 0.989 0.991 0.967
(0.052) (0.063) (0.059) (0.055) (0.074) (0.069)
B 0.863 0.842 0.844 0.931 0.912 0.919
(0.045) (0.056) (0.055) (0.059) (0.078) (0.076)
Observations 1200 1200 1200 1176 1176 1176
Participants 100 100 100 98 98 98
Ho(Sj =1) p=0.388 p =0.464 p=0.692 p=0.850 p =0.901 p=0.623
Hy(Bj=1) p=0.003 p=0.005 p =0.005 p=0.245 p=0.259 p=0.282

Note: The table reports the parameter estimates for the choices made in blocks SELF (left panel) and OTHER (right panel), respectively.
Columns (1) and (4) use the log-linearized first order condition, while the other columns use the closed form solution for the number of tasks
allocated to the sooner date. Standard errors are clustered at the individual level and calculated via the delta method.

Table 7: Parameter estimates for blocks SELF and OTHER

closed form solution for effort allocated to the sooner date ("CFS”), given by:

_ ¥
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which we estimate by two-limit Tobit maximum-likelihood. Further details on the estimation ap-

proach can be found in Appendix B.

The results of our estimations are shown in the left panel of Table 7. In line with our reduced-
form results from above, the results reveal strong and significant evidence for present bias in own
consumption. The estimates of f; vary between 0.842 and 0.863 across specifications, and are
always significantly lower than one (all p < 0.006). We find no evidence for long-term discounting;
the weekly discount rate J varies between 1.023 and 1.046, but it is never significantly different
from 1 (all p > 0.387).2 Taken together, these results reveal that, at the aggregate level, present

bias in own consumption is a robust phenomenon across individual and social contexts.

221t should be noted, however, that for the intrapersonal decisions, J; is not identified through experimental varia-
tion, hence one should be cautious when interpreting these estimates.
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Given the similarity of our block SELF design to the one used in Augenblick et al. (2015), it is
sensible to compare the findings of both studies, in particular as there are a few notable differences
across the two studies. First of all, while in Augenblick et al. (2015) initial allocations were
made in the lab and subsequent allocations were made online, all our allocations decisions took
place in the the same lab at exactly the same time of the same day of the week. Furthermore, the
encryption task we use is slightly different from theirs (they additionally use Tetris as a second,
arguably more fun, real-effort task). Despite these differences, the results from both studies are
remarkably similar. Augenblick et al. (2015) estimate a 8 of 0.888, compared to our B, estimate of
0.863 (see model (1) in Table 7, which is the approach that Augenblick et al. (2015) use for their
structural estimation). The strong similarity of the results suggests that present bias in own non-
monetary consumption is a robust finding across different subject pools, experimental procedures,

and tasks.?3

We now turn to the analysis of choices made on behalf of someone else in block OTHER. The
results are summarized in the right panel of Figure 5 and Table 6. Compared to the choices in block
SELF, a somewhat different picture emerges. In particular, the differences between initial alloca-
tions in week 1 and subsequent allocations in week 2 are now much less pronounced. On average,
subjects allocate 0.54 fewer tasks to the sooner work date when consequences are immediate. This
corresponds to a decrease of only 2.2%, which is not statistically significant (week 1: 23.94, week

2:23.41, p =0.252).%

Using the same approach as for block SELF, we corroborate the reduced-form findings by
structurally estimating the time preference parameters for others’ consumption. As shown in the
right panel of Table 7, we find little evidence for intertemporal discounting, neither in the form

of present bias, nor in form of long-run discounting. We estimate a 3, between 0.912 and 0.931

20ur findings are further in line with the results of a recent meta-analysis on present bias by Imai et al. (2019).
For studies using convex time budgets in the effort domain, the authors find a mean present bias of 0.88-0.91, similar
to our estimates.

%4The diff-in-diff between SELF and OTHER is given by -1.02 tasks (including only subjects which are included in
both of the separate estimations), which is marginally significant (p = 0.091, t-test with standard errors clustered at
the individual level). We discuss this finding in more detail below.
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and a 9, ranging from 0.967 to 0.991, none of these estimates are significantly different from one
(all p > 0.244 and p > 0.622, respectively). Hence, similar to our results from the interpersonal
choices reported in the previous section, also in the intrapersonal choices we find little evidence

for present bias in others’ consumption an the aggregate level.

Taken together, in line with our previous findings, we find evidence for stronger present bias in
own compared to others’ consumption also when there are no interpersonal trade-offs. This result
is further corroborated when, similar to the analysis of the dictator games, estimating all four
discounting parameters jointly. To do so, we constrain the curvature of the cost of effort function
to be the same for own and other’s consumption (Y = ¥; = ¥,). The results from this estimation,
shown in Table A3 in Appendix A, provide a very similar picture regarding the differences in
present bias from above. Specifically, we estimate fB; to be between 0.821 and 0.847 and J3, to be
between 0.940 and 0.947. Moreover, we can use this joint estimation to directly test whether f;

and f3, are the same, and reject this hypothesis at the 10% level.

As discussed above, when analyzing the dictator game choices, we exclude those subjects who
are fully selfish in at least one week. Importantly, these people are not more (or less) present-biased
than the rest. As shown in Table A4 in Appendix A, when we only include non-selfish subjects
in the estimation for block SELF, we find f; to be between 0.797 and 0.838, very similar to the
estimates in Table 7. A more nuanced picture emerges, however, when comparing present bias
in decisions made on behalf of others across selfish and non-selfish subjects. Most strikingly, we
find that violations of monotonicity are much stronger for selfish subjects. For the latter, we need
to reallocate on average 14.95 tasks to restore monotonicity, compared to 1.09 tasks for the non-
selfish subjects (two sample t-test, p = 0.032; also see Table Al in Appendix A). While not the
main focus of our paper, the finding that selfish subjects put significantly less effort into decisions
made for others has important implications for the broader literature on this topic, suggesting that
it is important to control for other-regarding preferences. In fact, when estimating f3, for block
OTHER only for the subset of non-selfish subjects, we find that the coefficient for 3, gets a bit

closer to one (now between 0.971 and 0.977, see Table AS in Appendix A). As a result, we can
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Figure 6: Individual estimates for present bias in own and others’ consumption from intrapersonal
and interpersonal choices

reject the equality of s and 3, with higher confidence than before (all p < 0.072).

5.2 Individual-level Analysis

Our results so far have revealed that, at the aggregate level, there are systematic differences in
present bias in own consumption compared to others’ consumption, both in interpersonal as well
as in intrapersonal choices. However, aggregate analyses may disguise important heterogeneity at
the individual level. In particular, the previous findings do not reveal anything about the extent
to which present bias in individual and social contexts is correlated within the individual, i.e.,
whether present bias is a behavioral phenomenon that is stable across contexts. To investigate
this, we estimate individual-level discounting parameters separately for each of the two types of

decisions.

To estimate individual-level present bias, we use the approach based on the closed-form solu-

tion for s; ; (see equation (11)), and concentrate on the case with @ = 10. Compared to the log-
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. Proportion
Proportion p

. dynamically Proportion future
N Mean (s.d.) pr(egeitgn;gs)ed consistent biased (f > 1.01)
' (099 < B <1.01)

[nira 88 0.930 (0.188) 0.523 0.239 0.239
Blnira 88 0.990 (0.217) 0.443 0.273 0.284
Blnter 66 0.956 (0.143) 0.515 0.167 0.318

[nier 66 1.012 (1.187) 0.364 0.227 0.409

Table 8: Summary statistics of individual-level estimates for f3; and f3,.

linearized first-order condition approach, it has the advantage that it allows us to place a restriction
on the curvature parameters ¥ and p, which, for the analytic solution to be an interior optimum,
need to be larger than one. Following the aggregate analysis, we obtain separate estimates from
the dictator games and the intrapersonal choices (combining blocks SELF and OTHER).?> We ob-
tain reasonable individual-level estimates for about 93% of the subjects (intrapersonal choices: 88
out of 95 subjects, dictator games: 66 out of 71 subjects).?® See Appendix C for a more detailed

description of our procedures and the full list of individual estimates.

Figure 6 plots the distributions of the individual estimates for ¢ and f3,, separately for the
intrapersonal and interpersonal choices. It reveals that in all cases there is a big spike around 1
indicating (close to) dynamically consistent discounting behavior, but that there is also pronounced
heterogeneity across individuals. Table 8 highlights different moments of these distributions. In
line with our aggregate results from above, we find that for intrapersonal choices individuals exhibit
a stronger present bias for own compared to others’ consumption; the mean f3; is significantly lower

than the mean f3, (0.930 vs. 0.990; paired t-test, p = 0.041). For the estimates from interpersonal

Z3For the latter, we jointly estimate the discounting parameters, restricting ¥ = % = 7,, corresponding to the aggre-
gate estimation presented in Table A3. This reduces the number of parameters to be estimated from a given number of
observations, thereby increasing the precision of the estimation.

26The behavior of five subjects in the intrapersonal choices and one subject in the interpersonal choices is fully
consistent with utility maximization, but we can only identify bounds on f; and ,, i.e., whether they are (weakly)
above or below one, because they have insufficient variation across weeks. One subject in the intrapersonal choices
displays behavior which is too noisy to yield convergence. For the remaining subjects, following Augenblick and
Rabin (2017), we use Grubb’s outlier test with a confidence level of 99.99%. For the intrapersonal choices, the test is
rejected for three subjects with very large 3, estimates (and very small ; estimates). For the interpersonal choices we
have to remove two subjects, one because of a very high f; and the other because of a very high ,. Tables C1 to C4
in Appendix C list the estimates for each subject separately and highlight the excluded cases.
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Figure 7: Correlation of present bias in own and others’ consumption across intrapersonal and
interpersonal choices. The line indicates a linear fit from a OLS regression

choices, we find a mean fB; of 0.956, which, again, is significantly lower than the 1.012 for S,

(paired t-test, p = 0.036).

We are now in a position to test whether present bias is correlated across interpersonal and
intrapersonal decision situations. Figure 7 shows this relationship, separately for present bias
estimates for own and others’ consumption. We find a strong and significant positive correlation
for Bs (p = 0.41, p < 0.001), while for 3, the correlation is much lower and not statistically
significant (p = 0.11, p = 0.371).7’

A very similar pattern can be observed when using the individual-level estimates to classify
subjects into different "discounting types”, as done in previous empirical studies (see e.g., Ashraf
et al., 2006; Meier and Sprenger, 2010). We follow Augenblick et al. (2015) and classify a partici-

pant as “’present-biased” if her estimated < 0.99, as “future-biased” if f > 1.01, and as ”dynam-

2"Notice that this non-significant correlation is not driven by the selfish subjects which we identified as having large
violations of monotonicity, as we cannot estimate time preference parameters for these subjects from the interpersonal
choices.
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ically consistent” otherwise. The distributions of these types are shown in Table 8. In line with
the results above, it reveals that, for both intrapersonal and interpersonal choices, more subjects
are classified as present-biased when own rather than others’ consumption is at stake. When using
these classifications to analyze stability across contexts, we find that 69% of the subjects who dis-
play a present bias in block SELF also display a present bias in own consumption in the dictator
games. This implies a correlation of discounting types which is positive and significant across the
two contexts (p = 0.28, p = 0.030). For present bias in others’ consumption, in contrast, only 38%
of subjects classified as present-biased in block OTHER display the same pattern in the interper-
sonal choices. Compared to present bias in own consumption, the correlation of discounting types

across contexts is much weaker and does not reach statistical significance (p = 0.09, p = 0.482).

To check the validity of our structural estimates, we compare them to a simple reduced-
form measure of present bias. For the intrapersonal choices, a direct measure for present bias
is the difference between allocations made in week 1 and week 2. For block SELF, the aver-
age difference is -1.82 tasks, which is highly correlated with the structural estimates for /7"
(p =0.983, p < 0.001). Similarly, for block OTHER, our direct measure yields -0.75, which is also
strongly correlated with our estimates for 3% (p = 0.973, p < 0.001). For the dictator games,
the construction of a similar measure for present bias in own and others’ consumption is a little
less straightforward, since the identification relies on differences-in-differences. By appropriately
combining the differences in allocations between weeks 1 and 2, we obtain two separate measures
of present bias in own and others’ consumption for each case. We then use the average of the two
to obtain our reduced-form measure of present bias.”® Again, we find a high degree of consis-
tency with our structural estimates. For present bias in own consumption, we find a diff-in-diff
of -0.64 tasks, whereas for present bias in others’ consumption, the corresponding difference is

only -0.18 tasks. In both cases, our reduced-form measure is highly correlated with our struc-

28More precisely, define A; as the difference between allocations in weeks 1 and 2 for block k, where k €
{SOONSOON,LATELATE,SOONLATE,LATESOON}. Based on the first-order conditions in Section 4, for present bias
in own consumption, we calculate our measure as the average of Asponsoon — ALareSoon and AsoonLaTeE — ALATELATES
and for present bias in others’ consumption, we calculate our measure as the average of ApargLate — ALateESOON and

ASOONLATE - ASOONSOON-
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tural estimates (B/"¢": p = 0.931,p < 0.001, B"¢": p = 0.961,p < 0.001). Overall, these results
shows a very high level of consistency of our structurally estimated parameters. Unsurprisingly,
we thus reach a very similar conclusion regarding the stability of present bias when calculating
correlations based on our reduced-form measure. For present bias in own consumption, we find
a correlation of p = 0.351 (p = 0.006), compared to p = 0.068 (p = 0.605) for present bias in

others’ consumption.

In sum, the positive correlation for present bias in own consumption indicates that the desire
for immediate gratification can be seen as a trait that is relatively stable across contexts in which
there are interpersonal trade-offs or not. The fact that similar conclusions do not hold for present
bias in others’ consumption reveals that discounting of others’ consumption is more malleable
and context-specific.?’ In particular, it shows that the evaluation of others’ consumption streams
is likely to be different between social settings in which also own consumption is at stake, and
situations without trade-offs between own and others’ consumption. In the former, agents may
engage in relative comparisons which may trigger feelings of envy, spite, or guilt, while in the
latter, they may base their behavior on what they think is best for the other person. Whether this
is what the agent thinks the other person wants, or should want, is an interesting question we will
return to in our discussion.?® One possibility that we can rule out based on our data, however,
is that a majority of subjects simply implement their own discounting pattern when choosing for
others. Only 8% of subjects reveal B; = 3,, and for an additional 9%, B, and B, differ by less than
0.01.

2The lack of a correlation between these estimates can also serve as a possible explanation for why the point
estimates for the aggregate f3, are above one in the interpersonal decisions and below one in the intrapersonal decisions.
While we would not want to read to much into non-significant differences, we caution against viewing these estimates
as being inconsistent with each other. Without a correlation at the individual level, there is no reason for the aggregate
estimates to be identical.

30Note, however, that since the distribution of f3, in both contexts is more scattered around one, it might be simply
harder to detect any meaningful correlation in f3,, especially if estimates are noisy.

39



6 Testing the robustness of the structural estimates

In Section 3, we proposed a functional form which allows us to capture intertemporal social
preferences. In Section 4, however, we made a simplifying assumption and constrained the cur-
vature of the atemporal utility/cost-of-effort function to be linear. The upside of this assumption
was that it allowed us to estimate time preferences for own and others’ consumption for the in-
terpersonal and the intrapersonal decisions in isolation, without having to rely on choices in the
intrapersonal blocks to identify time preference parameters in the dictator games. This further
allowed us to test the stability of time preferences across these two decision contexts. The down-
side, however, is that by essentially neglecting the fact that there is substantial curvature in the
cost-of-effort function—as is evident from the estimates for y obtained above (compare Table 7
and A3)—we may have produced biased estimates for the time preferences estimated from the
dictator games. To test for this possibility, as a robustness check, in this section we provide results
from an estimation approach in which we estimate time preferences using data from all decision
blocks, without imposing any linearity restriction on the utility function. A further useful purpose
served by this section is that it provides another way to test the robustness of our findings for the
intrapersonal decisions when restricting the sample to the non-selfish subjects. We show that all

our previous main results hold, indicating that either bias is negligible.

In order to estimate the parameters of the utility specification in equation (2) (see Section 3),
we rely on the estimation approach based on the closed-form solution for s; ¢ (or oy, ¢, for decisions
in block OTHER, respectively).>! In line with the theory, this estimation imposes the restriction
that the B’s and &’s are the same across contexts. Thus, it is the most direct estimation of the
model, even though we know from the results above that especially for f3, this restriction may not

be warranted.

31 An estimation using the log-linearized first-order condition is not feasible because this would require non-linear
constraints on the parameters (see Appendix B for details). For the interpersonal decisions, however, such a closed-
form solution only exists if we constrain the parameter Y, which measures the curvature of the cost-of-effort function,
to be the same for self and other.
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(1) ) (3) “) 5)
CFS CFS FOC CFS CFS
o=10 w=0 o=10 w=10 w=0
o= ﬁ -0.088 0.340 0.096 -0.088 0.349
(0.195) (0.318) (0.219) (0.197) (0.324)
A= (%) VPI*‘ 0.549 0.415 0.517 0.540 0.404
(0.038) (0.045) (0.038) (0.038) (0.044)
Y 3.048 2.355 2.577 3.087 2.375
(0.625) (0.436) (0.406) (0.645) (0.444)
5!”"” 1.136 1.158 1.152
O, 1.081 1.057 (0.094) (0.118) (0.119)
(0.092) (0.089) 5!""” 1.053 1.063 1.036
(0.081) (0.100) (0.094)
S’"’” 0.823 0.791 0.796
Bs 0.809 0.815 (0.062) (0.078) (0.079)
(0.071) (0.071) [351””" 0.849 0.813 0.819
(0.065) (0.083) (0.081)
§lnter 1.006 1.019 1.019
O 0.975 0.958 (0.070) (0.084) (0.086)
(0.057) (0.056) 60’”"“ 0.957 0.946 0.925
(0.051) (0.062) (0.058)
[nier 1.076 1.095 1.102
Bo 1.009 1.012 (0.106) (0.130) (0.133)
(0.070) (0.068) 0’""“ 0.982 0.977 0.983
(0.055) (0.066) (0.064)
Observations 4824 4824 4824 4824 4824
Participants 67 67 67 67 67
AInter
Ho(Bszl) P=0007 p=0.009 Ho( hZ;— 1) p=0.005 p=0.007 p=0.010
H()(B 1) p=0.020 p=0.024 p=0.026
HO(B(): 1) P=0902 p=0860 HO(BZ”j’ 1) p=0470 p=0.464 p=0.441
Hy ([3 ra — 1) p=0742 p=0.725 p=0.788
Intra __ RIntra _ _ _
S YR S ol o v B+
Hy(B; iner = [31""“) p=0719 p=0.798 p=0.789
Ho (B, ””” = ’”"“) p=0323 p=0.725 p=0.316

Note: The table reports the parameter estimates from all the blocks, using the utility specification introduced in equation (2). We use data from
those 67 subjects who have sufficient variation in the interpersonal and intrapersonal decisions. Columns (1) and (2) restrict the 8’s and &’s
to be the same across interpersonal and intrapersonal decisions. Columns (3) to (5) allow them to differ. Column (3) uses the approach via
the log-linearized first order condition, all others use the closed form solution. The estimation uses the data from those 67 subjects who have
sufficient variation in block SELF and block OTHER, as well as in the dictator game choices (see footnote 11). Standard errors are clustered at

the individual level and calculated via the delta method.

Table 9: Parameter estimates from all blocks
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The results from this estimation can be found in columns (1) and (2) of Table 9. We estimate
a s between 0.809 and 0.815. Hence, while this estimate is slightly lower than the f3; estimated
from the dictator game choices alone, it is well in line with our main results. In particular, we find
Bs to be significantly smaller than one (both p < 0.010), and to be significantly lower than f3, (both
p < 0.035). For the latter we estimate values between 1.009 and 1.012, which are not significantly

different from one (both p > 0.859).

As we show in columns (3) to (5) of Table 9, similar conclusions hold when we allow time
preferences to differ between the two contexts, i.e., if we allow for B/"r@ £ Blnter glnira £ glnter
§lntra o£ §inter and §Imtre £ §Inter . Our results reveal a significant present bias in own consumption
for both the interpersonal as well as the intrapersonal choices. The estimates for /"¢ and /™"
range between 0.791 and 0.823 and 0.813 and 0.849, respectively, all significantly lower than one
(all p < 0.027). Moreover, for none of the specifications we find the estimates for B"¢" and

Inira 1o be significantly different from each other (all p > 0.718). Importantly, when comparing
these estimates with the ones reported in Section 4 (Table 5) and 5 (Table 7) where we estimate
time preferences separately for each context, we find that the estimates for 3/ remain virtually
the same, while the estimates for ﬁsl’"e’ become even somewhat smaller when accounting for the
curvature in the utility function. In any case, however, we find the estimates from the separate
estimations to fall into the 95%-confidence interval of the joint estimation. This suggests that
our linearity assumption in Section 4 introduced (if at all) only a small bias and that, if anything,
we underestimated the degree of present bias for own consumption in the previous estimation.
Similar conclusions can be drawn for present bias in others’ consumption, [301”’ ¢ and [3({”’ "a as we
find the estimates of the joint estimation to be very similar to the ones reported in the previous
sections. In particular, in no case we find 3, to be significantly different from one (all p > 0.440).
As a consequence, in all cases we find fB; to be smaller than f3,, both for the interpersonal as
well as the intrapersonal choices (all p < 0.089). Overall, these results show that the functional
form we proposed to model intertemporal social preferences (see equation (2)) provides reasonable

parameter estimates and organizes behavior in dictator games with delayed consequences well.
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7 Discussion and Conclusion

In this paper we provide a systematic analysis of time discounting across contexts with and
without interpersonal trade-offs. We show that time-inconsistent behavior in form of present bias
1s not limited to individual decision contexts, but also extends to social contexts in which there is a
straightforward trade-off between own and others’ consumption. In particular, we find that agents’
generosity is subject to dynamic inconsistency, i.e., they behave significantly more altruistically to-
wards others when deciding in advance rather than immediately. This suggests that the temptation

to increase one’s own consumption reduces the desire to behave generously.

As such, our paper provides important insights into the understanding of prosocial behavior
in dynamic contexts, which can inform theory of how to model social preferences in situations in
which consequences play out over time. Our results can further inform policy makers in designing
regulations in order to foster generosity and prosocial behavior. Consider, for example, a policy
maker who aims at gathering support for a policy that plans to increase taxes to improve services or
finance the provision of public goods. Our results suggest that shifting the implementation date of
the tax increase into the future may be a sensible strategy to increase the support for such policies,
as individuals may be particularly reluctant to sacrifice own earnings when the consequences are
immediate. Similarly, when trying to increase charitable giving or when trying to recruit volunteers
to help working on an onerous tasks, such as cleaning shared facilities, helping to move house, or
writing a referee report, asking (and committing) people in advance rather than immediately may

generate higher success rates.

Our paper also makes novel contributions to the literature on time preferences that, so far, has
mainly focused on individual decision situations. Specifically, we show that people not only exhibit
present bias in individual decision contexts (e.g., as in Augenblick et al., 2015 and Augenblick and
Rabin, 2017), but that this translates into social contexts in which choices have consequences for
someone else. In contrast, no such time inconsistency is observed when consumption of others

is concerned. Importantly, we show that present bias in own consumption is positively correlated
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across individual and social contexts, suggesting that the desire for immediate gratification is a ro-
bust and stable phenomenon within individuals. This has important implications for the usefulness
of measures of present bias for making economic predictions in different domains. In particular, in
conjunction with the existing literature which shows that experimentally elicited time preferences
can predict behavior outside the lab (Ashraf et al., 2006; Chabris et al., 2008), our results imply
that measures of present bias from individual-decision contexts may be used to design targeted in-
terventions in other contexts. For example, combing our findings with those of Meier and Sprenger
(2010) suggest that strategies aimed at increasing donations by asking people to commit to give in

the future may work especially well for those people with higher credit card debt.

Our findings further highlight that agents resolve intertemporal trade-offs very differently, de-
pending on whether they decide about own consumption or on behalf of others. The observation
that only the former choices reveal a present bias allows for two different interpretations. Either,
agents behave as if they choose what they believe another person would have chosen for her-
self, but mistakenly believe that the other person is time-consistent in their choices. Alternatively,
decision makers hold correct beliefs about the present bias of others, but decide to implement
time-consistent allocations because they believe that this is the intertemporal allocation of con-
sumption which, from a normative perspective, should be implemented for the other agent. While
an in-depth investigation of this question is not the focus of this paper, we note that recent work by
Fedyk (2017) shows that, in a setting similar to Augenblick and Rabin (2017), agents are unable to
foresee their own present bias, but are relatively accurate in predicting the present bias of others.
Extrapolating from our results, this would suggest that choices made on behalf of others reflect
paternalism and that when not affected directly, agents treat present-biased choices as temptation-
driven and in need of correction. This is in line with neuro-economic evidence (Albrecht et al.,
2011; McClure et al., 2004) which links present bias to the more affective and more impulsive sys-
tem compared to a more deliberative and reasoned system which may play a more central role when

discounting others’ consumption.3? Yet, more research is needed to gain a deeper understanding

32 Andersson et al. (2016) make a similar case when they study the role of loss aversion when deciding for others.
They find that agents are more loss averse in own than others’ choices and therefore argue that loss aversion should be
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of the underlying psychological mechanisms when discounting own and others’ consumption. Ev-
idence from this research, however, would provide important insights about how to incorporate

present bias when trying to form a welfare function.

Naturally, the current paper only provides a first step in systematically analyzing the link be-
tween social and time preferences. Here, we investigate a setting in which interactions among
players are limited to only one of the two parties making choices as this has the advantage that we
can isolate preferences for generosity from strategic motivations. Many situations in which social
preferences play a crucial role, such as (ultimatum) bargaining, public good provision, or fostering
and maintaining trust, however, have an important strategic component. We hence believe that our
study can provide a good starting point to encourage more research that looks at the interaction of

social preferences and time preferences more generally.

treated as a bias in decision making.
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