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Abstract

We study risk attitudes, ambiguity attitudes, and time preferences of 661 children and
adolescents, aged ten to eighteen years, in an incentivized experiment and relate experimental
choices to field behavior. Experimental measures of impatience are found to be significant
predictors of health-related field behavior, saving decisions and conduct at school. In
particular, more impatient children and adolescents are more likely to spend money on
alcohol and cigarettes, have a higher body mass index, are less likely to save money and show
worse conduct at school. Experimental measures for risk and ambiguity attitudes are only
weak predictors of field behavior.
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Recent research has shown that experimental datsloand time preferences serve as a good
predictor for field behavior concerning, for insten occupational choices (Holger Bonin et al.,
2007; Stephen V. Burks et al., 2009), financigratcy and credit card borrowing (Stephan Meier
and Charles Sprenger, 2008, 2010), smoking andalamnsumption (Ahmed Khwaja, Frank
Sloan and Martin Salm, 2006; Christopher F. Chadtrel., 2008), or nutrition intake (Chabris et
al., 2008; Rosalyn E. Weller et al., 2008). For ragke, Chabris et al. (2008) find that
experimentally elicited discount rates can expiaier-individual variation in the BMI (body
mass index) or the intensity of physical exercise smoking in a sample of 555 adults. Burks et
al. (2009) present data from 1,000 trainee truékeds and show how experimentally elicited
risk and time preferences are related to job attectt and the duration of staying in a job, due to
a correlation of these preference parameters vagmitive skills (see also Thomas Dohmen et
al., 2010).

So far, research that relates experimental chdreseld behavior has only considered
adult decision makers. In this paper, we elicitetipreferences, risk attitudes, and ambiguity
attitudes of 661 children and adolescents, agedaenghteen years. We then relate individual
experimental choices to behavior in the field, artgular to smoking, drinking, the body mass
index (BMI), savings, and conduct at school. Wedfitmat experimental measures of time
preferences are significant predictors of field debr already at an early stage in lifdn
particular, more impatient children and adolescamésmore likely to spend money on alcohol
and cigarettes, have a higher BMI, are less likelgave money, and commit more violations of
the school's code of conduct. Taken together, nogatient children and adolescents have a
considerably worse health and economic outlookcdntrast to our experimental measures of
time preferences, the experimental measures fkramsl ambiguity attitudes are at best weak
predictors of field behavior for the age groups stedy. Risk aversion is only related to the
BMI, with more risk averse subjects having a lovidél. Moreover, subjects who are more
ambiguity averse are less likely to smoke.

Measuring children’s and adolescents’ attitudes arolw delay and uncertainty and
assessing the external validity of the experimemtahsurements is relevant because it provides
an important input for the optimal design of policyterventions that target children’s and
adolescents’ behavior. In their transition froml@¢hood to adulthood, children and adolescents
experience an increasing number of decisions inrgluncertainty and long-term consequences.
In many circumstances these decisions do not iewtdk — where probabilities are known — but
rather ambiguity where probabilities are unknown or vague (Daiibéberg, 1961; Yoram

Halevy, 2007; Mohammed Abdellaoui et al., 2011)pdmiant examples include the uncertainties
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involved in drug intake, the practicing of unprdggt sex, or investments for the future through
saving or education. Therefore, we investigate oty risk but also ambiguity attitudes,
alongside time preferences.

So far, the evidence on children’s risk taking, ajalty attitudes, and time preferences is
still scarce. The existing literature suggests tfaldren are relatively more risk seeking and
delay averse, i.e., impatient, than adults (seegxample, Wiliam T. Harbaugh, Kate Krause and
Lise Vesterlund, 2002; Irwin P. Levin and StephaBieHart, 2003; Eric Bettinger and Robert
Slonim, 2007; Levin et al., 2007). Although manyidens of children and adolescents involve
both uncertainty and delay, to the best of our Kedge no empirical study has integrated both
aspects in a single, unifying research design.heéamore, none of the previously mentioned
studies has examined the predictive power of ewrpartally elicited attitudes towards
uncertainty or delay for the field behavior of cinén and adolescents.

The first contribution of this paper is, therefor®, provide a unified experimental
framework to measure delay and uncertainty attgutbe a large sample of children and
adolescents. If uncertainty and time preferencesarrelated, as often conjectured, omitting one
of them might lead to a wrong attribution of belwawl effects and consequences to the included
one (Halevy, 2008).

The second contribution of this paper is to linkiedd attitudes of children and adolescents
from the fully incentivized experiment to their lliebehavior, in particular to health-related
behavior, as well as saving decisions and conduaiclaool. In other words, we assess the
external validity of experimental measures for dtgh and adolescents. A recent study by
Marco Castillo et al. (2011) is related to thisexgpof our approach. They study the link between
experimentally elicited time preferences of thirntedo fifteen-year old children to their
disciplinary referrals in school, finding that Igsastient children have a less favorable outlook for
school performance. However, Castillo et al. (20dd)not consider a potentially simultaneous
influence of time preferences and attitudes towangisertainty on behavior. Furthermore, we
consider a larger age spectrum and a broader afradicators, including also health-related
behavior and saving decisions. Putting particutapleasis on health-related behavior (smoking,
drinking, and the BMI) of children and adolesceistselevant for the development of policy
interventions that are able to avoid negative Itergs health consequences, which ultimately
also have an impact on labor market success andosgo prosperity (Anne Case, Darren
Lubotsky and Christina Paxson, 2002).

In our experiment, we elicit risk, ambiguity andlaeattitudes using simple versions of

standard choice list tasks that are well-estabdistred widely used in the economics literature.
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All decisions are incentivized, with cash as thea medium, paid according to the choices
made! In addition to eliciting preferences, we use asfjeanaire, as well as data obtained
directly from the schools, to relate demographigaldes and information about subjects’ field
behavior to attitudes towards delay and uncertai®yr experiment has another noteworthy
feature: in contrast to all previous studies, oypegiment was conducted during regular school
hours. That is, we had virtually no drop-outs atilis, no self-selection into the experiment.
Recent papers by Gal Zauberman and John G. Lynck2005) and Jawwad Noor (2009)
provide theoretical arguments and empirical evidertbat self-selected participants in
experiments may be those most in need of immedeah, thus potentially biasing experimental
results in favor of detecting a present-bias. Awgdself-selection minimizes the possibility of
such a bias.

Our experimental results confirm the typical patserof preferences regarding risk,
ambiguity, and impatience, that are also observid adult experimental participants (Shane
Frederick, George Loewenstein and Ted O’'Donogh0822Dohmen et al., 2011). On average,
children and adolescents are risk averse, ambigwgyse and impatient. Interestingly, we find
hardly any age effect within each dimension (ok,riambiguity and patience), indicating that
these preferences are stable in the age groumofdesighteen-year olds. As is standard in the
literature on adults’ risk aversion (Rachel Crosord Gneezy, 2009), we also find a strong
gender difference such that girls are more riskssevéhan boys. High ability students measured
by their math grades are more patient. Importaiiigre is a significant relation between risk
aversion and time preferences, with more risk avsubjects being more patient. Looking at the
predictive power of experimental decisions for hedwain the field, we observe that for children
and adolescents time preferences are a strongctoedif health-related field behavior, saving
decisions, and conduct at school, as already iteticabove. However, the link between
laboratory decisions and supposedly related behamidhe field is only weak for risk and
ambiguity attitudes.

The rest of the paper is organized as follows.elctisn | we describe the data set and the
general features of the experimental study. Sestlbmand Il present the specific designs and

results of the uncertainty and delay attitude tiwn as well as the effects of individual

! Note that Harbaugh et al. (2002), Bettinger arahi&h (2007) and Castillo et al. (2011) use vouclersmall gifts
as rewards. However, gift certificates may carryenmcertainty than cash, thus causing an intemracti both time
and risk preferences in the delay task (see Urie@nelohn A. List and George Wu, 2006). For thasos, and
given the permission of all involved parties, imthg parents and school principals, we have dedidece cash in

our experiment.



background variables on these measures. We alsasgisaspects of our results that replicate
existing findings in the literature and those tbaviate from them. Following previous papers
(Gideon Keren and Peter Roelofsma, 1995; Bettiragel Slonim, 2007; Halevy, 2008), we

assume that delay often implies uncertainty, andisesuncertainty attitudes elicited in section Il
as explanatory variables in the analysis of timefgyences in section lll. In section IV, we study
how our experimental measures relate to field bienavith respect to smoking, drinking, the

BMI, saving, and conduct at school. Section V déses our main findings and concludes the

paper.

l. Subject Pool and General Experimental Setup

A.  Subject Pool

We conducted experiments with a total of 661 ckidand adolescents, aged ten to eighteen
years. The experiments were run in three Austréoasls, comparable to US high schools, in
Innsbruck and Schwaz, two cities in the FederateSth Tyrol, between November 2007 and
May 2008. We randomly selected 28 classes'in &', 9" and 11" grade. The youngest
participants were ten years old, the oldest orngist@en years. The distribution of students across
grades and gender is shown in Table 1. The study agproved by the central school
administration board of Tyrol, and the principalglaeachers of the participating schools gave
permission to conduct the experiments in classnduregular school hours. Parents were
informed about the experiment and the collectioswiey data. All children got their parent’s
permission to participate. Besides asking paremtsdnsent, we also asked all students whether

they would be willing to participate in the expeents. No student opted out.

Table 1 about here

B. General Experimental Setup

The experiments involved real monetary payoffs, @amch subject got paid according to his
or her choices. Payoffs used were between €4 add(€f sections Il and Ill as well as the
experimental procedure documented in online Apperdi). All students faced exactly the
same decision tasks, instructions and payoffs (@xoe a variation in reward levels in a subset

of students to test for payoff effects, see seclipnStudents were aware that they could earn



money in the experiments and that their payoffs ldi@epend on their choices. Payoffs were
determined and paid in cash immediately, exceptflture payoffs in the time preference
experiment, which were paid (during school hourthatsame school) on a predetermined date
in the future (see section IlI).

All experimental sessions were run jointly by tlmstfauthor (male) and the third author
(female) of this study in the students’ classro@usng regular school hours. At the end of the
experimental sessions, demographic background blasiaand additional survey data were
collected through self-reports (see Appendix A2 fioe questionnaire). Additional data on
students’ grades and conduct at school were olataimectly from the schools.

We elicited risk and ambiguity attitudes as welltiase preferences through choice lists.
Each subject faced a number of ordered choicesendngramble (or an immediate payoff) was
compared to an increasingly attractive sure (arrg)tpayoff. Choice lists have been widely used
in the economics literature (see, for example, @saA. Holt and Susan K. Laury, 2002;
Dohmen et al., 2010). They allow conditioning rpaloffs on actual choices in an incentive
compatible way.

Despite their simplicity, choice list elicitatiosemetimes yield inconsistent choice patterns
when subjects switch repeatedly between early atalydd payments (or the sure payoffs and
the gamble) and sometimes choose the gamble areegayoff that is identical to the gamble’s
largest prize (Holt and Laury, 2002; Bettinger &ldnim, 2007). Although some authors have
tried to recover consistent preferences from inisbast choice lists (e.g., Bettinger and Slonim,
2007; Judith Lammers and Sweder van Wijnbergen,8R0@e believe that most of the
inconsistencies we observe are actually due toakest or misunderstandings and that no
consistent preferences can be recovered from ske ifivolving inconsistent choices. We have
therefore eliminated all subjects with inconsisteimbices (either in the uncertainty or the time
preference experiment; see right-hand side of Taplieom the analysi%.This leaves us with
639 (out of 661) subjects with complete and coasistlata. The relatively high proportion of
consistent choices is probably a consequence tihgu lot of effort in explaining the choice
lists to our participants, going through many exl®@nd answering any remaining questions
after carefully explaining the experiment. Note ttllae instructions carefully avoided any

suggestions that choosing either safe (or riskggpectively earlier (or later) payment, is

2 |f we recover switching points from inconsistenbjects by assuming that repeatedly switching betwae two
options indicates near indifference (Lammers and Wéjnbergen, 2008), all our results remain quéliely
unchanged.



normative or rational. It is also important to ntib@t our choice lists for eliciting uncertainty
attitudes were significantly easier than the chdists based on Holt and Laury (2002), which
are often used in the literature. In contrast tdtHmd Laury (2002), our subjects did not
compare two different gambles with changing prolitgbdistributions along the list. Rather,
they had to compare one (fixed) gamble to a sureuamthat increased monotonically.
Violations of monotonicity through multiple switety as, e.g., in the preference €4amble>

€5 are more likely to become obvious.

In principle, utility models for risk and ambiguitgan be calibrated from the observed
switching points (as in Holt and Laury, 2002, fastance). Similarly, discounting models for
time preferences can be estimated from the ch@tsefor delay (Han Bleichrodt, Kirsten Rohde
and Peter P. Wakker, 2009; Arthur E. Attema et 20]10). However, we decided to study
preferences and their effects on field behavicerms of the raw switching points to avoid any
confounding effects due to (arbitrary) parametssumptions. That is, we will define certainty
equivalents for uncertainty tasks, and future egjems for delay tasks, and relate them to

demographics and field behavior directly, i.e.aimodel-free way.

1. Risk and Ambiguity Attitudes

A. Method

We elicited risk and ambiguity attitudes within tlhamework of the Ellsberg two-color choice
task (Ellsberg, 1961). Subjects were presented withbags with twenty balls each. The balls
were either white or orange. Subjects could wirxed amount of money (see below) by betting
on the color of their choice to be blindly draworfr a bag by themselves. One of the bags, the
risky prospectcontained exactly ten white and ten orange b#iks,distribution being known
(and shown) to the subjects. The other bagathbiguous prospectontained twenty balls that
were either white or orange. The exact humberstbéecolor were unknown to the subjects.
Note that no reference was given to probabilities dither bag. Rather, both prospects were
described and actually played in terms of ballswiréfom bags.

For each prospect we presented subjects with assefi choices between playing the
aforementioned bet or taking a sure payoff instéd&e. choices for each prospect were arranged
in a list that offered the choice between incregsore amounts and the gamble. An excerpt

from the list that has been used in the experinsesttown in Figure 1.



Figure 1 and Figure 2 about here

Subjects made twenty ordered choices for the rmiogpect and twenty choices for the
ambiguous prospect, with changing orders betweéjesis. All choices were numbered, and
one of the choices was randomly determined bydddet played for real payoffs. Depending on
the subject’s decision in the selected choice probdhe would either play the gamble by betting
on a color and drawing one ball from the bag, oenee the sure payoff instead.

From the two choice lists we calculated the suljartainty equivalentfor the prospects
as the midpoint between the two sure payoffs whegesubject switched from the gamble to the

sure payoff. In the example in Figure 2, the cattegéquivalent is calculated as €3%75.

B. Payoffs

If subjects chose to play the gamble, they choselar first and then blindly drew a ball from
the bag. If the color drawn matched the color chdsefore, they received a prize. Otherwise
they received nothing. The prize was fixed at €40471 out of 639 subjects, irrespective of
their age. Keeping the prize constant allowed ubawee exactly the same design for all age
groups. Of course, the €10 prize might have beeceped differently by the younger cohorts
than by the older cohorts in our experiment. Totidrfor stake size effects we introduced a
prize variation in part of the sample (for 168 ofitthe 639 subjects with consistent choices),
increasing the prize from €6 fol"Hraders in steps of €2 up to €12 fof"igraders. In addition
to the payoffs from the experiment, each participaceived a show-up fee of €2.

Denote the prize in the gamble with The sure payoffs in the choice lists always \dhrie
from z/20 tox in twenty evenly spaced steps. For instance, en€ttD-prize group the smallest
sure amount was €0.50, and each step added €0th@ ture amount. As a consequence, we
kept the number of items in the choice list constamoss payoff variation groups, eliminating

possibly confounding list structure effects.

% One subject always chose the gamble and was Kelisded from the analysis. Subjects who always eltbs sure
amount were classified as having a certainty edgiahat is halfway in between zero and the saneumt in the
first row. Thirty eight subjects choose always thge amount both in the risky and ambiguous prdspgese

subjects only for the risky prospect, and thirty sibjects only for the ambiguous prospect.



C. Attitude Measures

We define measures of risk and ambiguity attitudased on certainty equivalents (Wakker
2010, chapter 11). As a measure of individual agituder we use
r=1-CE;/m, (2)
whereCEg denotes the certainty equivalent of the risky peas, and individual subscripts
are omitted. Values af larger (smaller) than 0.5 indicate risk aversiask(loving), with risk
neutrality forr = 0.5. As a measure of ambiguity attitude we emfhe valuea,
a=(CE; -CE,)/(CE; +CE,), 2
with CEa being the certainty equivalent of the ambiguousspect. This measure ranges
from —1 (extreme ambiguity loving) over 0 (ambiguiteutrality) to 1 (extreme ambiguity
aversion). The larger the difference between the tertainty equivalents, the stronger is the
ambiguity attitude, controlling for the absolutevdé of risk and ambiguity attitude. The
normalization controls for the fact that, for exdem €2-difference weighs more heavily for a

relatively risk averse subject than for a relatpmesk neutral subject.

D. Results

Risk aversionIn the aggregate, we find significant risk avensin our sample, with a mean
(median) measure of risk aversionrof 0.57 (0.53) |§ < 0.001, Wilcoxon signed-ranks tést,
testing whetherr is different from 0.5). A regression including degnaphic background
variables is shown in Table 2. It reveals first dodemost a clear gender effect: girls are
significantly more risk averse than boys. Age does have a significant effect. All other
independent variables are not significant, eittfanong them are the grades for math and
German, which were obtained directly from the teashThey are coded as relative grades in

comparison to a class’s average grade, and lagjeew indicate better performance.
Table 2 about here
Ambiguity aversion A clear majority of our sample is ambiguity awersThe mean

(median) ambiguity aversion for the whole sampkddga = 0.13 (0.07) f§ < 0.001, Wilcoxon
signed-ranks test, testing whetleers different from 0). The regression in Table 2wh that

* All tests reported in this paper are two-sided.



there are neither gender effects nor age effectanibiguity preferences. The number of siblings
as well as better German grades increase the ¢td\aibiguity aversion weakly significantly.
Other background variables are not significant.

E. Discussion

Overall, we find a considerable degree of risk ambiguity aversion in our sample of children
and adolescents. Interestingly, there are no dgetefon risk and ambiguity aversion, contrary
to an earlier study by Harbaugh et al. (2002),ristance. The practical absence of self-selection
of participants into our experiments might be remsiole for the disparity. The stronger risk
aversion of girls found here mirrors a standardltder adults (Croson and Gneezy, 2009).

In our study, ambiguity aversion does not chang wge, but it is prevalent in all age
groups, and ambiguity attitudes seem to be infladngy different factors than risk attitudes.
There is no overlap between the factors affectirslx @and ambiguity preferences. Most
strikingly, while gender has a strong influencerisk attitudes, no effect is found for ambiguity
attitudes. These results are in line with findimgd.ex Borghans et al. (2009) for a sample of
fifteen and sixteen year old high school studeAisbiguity is influenced by social factors,
though, such as the number of siblings. This relsultonsistent with social explanations of
ambiguity attitudes proposed, e.g., by Shawn Ple@uFrank Yates and Richard A. Abrams
(1986), Stephen Morris (1997), or Stefan Trautm&engdinand Vieider and Wakker (2008).

lll. Attitudes Toward Delayed Payoffs — Measuring Impatnce

A. Method, Payoffs, and Attitude Measures

Attitudes toward delay — or a subject’s impatiercevere elicited by letting subjects choose
between sure payoffs at two different points ineird/e used choice lists where the early payoff
remained fixed, and the later payoff was increasedotonically along the list, starting with the

payoff at the earlier time point (see Figure 3dnrexample and Appendix Al).
Figure 3 and Figure 4 about here

From the lists we calculated th&ure equivalenbf the fixed payoff at the earlier point in

time as the midpoint between the two later payoffiere a subject switches from the earlier to



the later payment. In Figure 4, for example, there equivalent equals €11.40. A larger future
equivalent indicates stronger delay aversion,ingatience.

We presented to each subject eight different chigt® The lists differed in the stake size
of the early payoff (either €4.05 or €10.10) andhia timing of the early and/or late payoffs. The
amounts in the lists increased in steps of €0.002(F from €4.05 (€10.10) to €5.95 (€13.90).
For each stake size we elicited preferences for @ffierent timing combinations of payoffs,
summarized in Figure 5. In the first list subjectade choices between receiving a payoff today
(upfront-delayof zero) versus receiving a payoff in three we@kaslay of three weeks). The
second list maintained the three weeks delay, hifited it into the future by having the early
payment only in three weeks (i.e., the upfront-gdelas three weeks). List 3 required choices
between a payoff today and a payoff in one yeat,lish4 shifted the latter list into the future by

an upfront-delay of three weeks again.

Figure 5 about here

Note that choice lists 1 and 2, respectively 3 4nioheasure the attitude toward an identical
delay (of three weeks, respectively on year) witl without an upfront-delay. A comparison of
future equivalents between pairwise lists allows tostest for constant versus hyperbolic
discounting/present bias (David Laibson, 1997; BraRrelec, 2004; Bleichrodt et al., 2009). If
future equivalents are higher for list 1 (3) than list 2 (4), the immediate payment receives
more weight than the early payment in three wegks,tindicating present-biased discounting.
Recall that the four timing combinations were ubeth with high and low stakes to control for
stake-size effects.

Subjects filled out the eight choice lists in adam order. One list and one item on the
chosen list were randomly selected after all ctoltad been made. Payoffs were paid out at the

date chosen by the subject in the selected choaldgm.

B. Payment Procedures for Delayed Payoffs

A potential problem in time preference experimenit real payoffs concerns transaction costs
and uncertainty regarding the delivery of the paytmBoth might be different at different points
in time. As a remedy, some researchers have angutor of using hypothetical payoffs in
such tasks (Daniel Read, 2005), others have uded dhecks or vouchers (e.g., Vital Anderhub

et al.,, 2001; Samuel McClure et al., 2004) or detd the money in person to each single
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participant on the relevant day (Konstanze Albreehtal., 2011). In general, researchers
acknowledge the empirical problems and try to miménconfounds through uncertainty and
transaction costs, an approach also taken here.

Transaction costsThe experiment was part of a larger series of exygats conducted at
all participating schools, with researchers contmg¢he schools on a regular basis over a period
of two years. The time frame involved in the ddiask (with payments up to one year and three
weeks in the future) was completely covered by tthe-year period, implying practically no
additional transaction costs of future payments.tRose who changed to another school, it was
announced and guaranteed through the principdiiseathat they would receive their payment
by mail. In fact, no students left school for theee-week and six-week periods. During the one
year and three weeks period, seven students (¥¥thér school and received their payments
by mail?

Uncertainty of future paymenfhe time preference experiment was preceded rlierea
dates by other experiments in which the studenteedamoney exactly as described in the
provided instructions, building up students’ trirsbur experimental procedure and credibifity.
Furthermore, parents, principals and teachers badented to this long-term project, adding to
the trustworthiness of the researchers and redubiegossible uncertainty surrounding future

payments.

C. Results

In Table 3 we analyze the determinants of subjectpatience. We run separate regressions for
the three-weeks and the one-year délaye define thenormalized future equivalerds a
subject’s future equivalent divided by the sizelled early payoff, and take it as the dependent
variable in the regressions that are based onitjit €hoice lists (clustering on single subjects).

® Mobility is very low in Austria — compared to thé.S., for instance — and is most probably not d@ofamn
children’s decisions.

® For instance, in Peter Martinsson et al. (2011}tueied social preferences.

" Note that because of the fixed choice list desilye,step size (e.g., €0.20 in the high stakesitiond) implies —
by design — a larger discount rate if calculatethwespect to a three-week delay compared to ayeaedelay.
Therefore, a subject may have a higher future edgit in a one-year delay choice list comparedhéoeijuivalent 3
week-list, but a lower discount rate in the onerylest. We therefore run separate regressionsterthree-weeks
and one-year delay and mostly avoid interpretadibcomparisons across delay conditions, noting tiey should

be treated with care.
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As independent variables, we include dummies toaucfor the presence of an upfront-delay
(=1), for high stakes (=1), and the interactiontladse two dummies. Gender is also interacted
with these dummies because gender differences patience might be related to the details of
intertemporal choice. Finally we add our measumesrisk attitude and ambiguity attitude as

explanatory variables, and include all backgrouadables used earlier.

Table 3 about here

We observe a negative effect of the high stakeslitons, that is, subjects become more
patient if stakes are higher, in both the threeksesnd the one-year delay condition. However,
we do not observe an effect of the upfront-delathmnthree weeks condition. Only in the cases
where an upfront delay is combined with high staked a one-year delay period, there is
evidence of hyperbolic discounting such that bottis gand boys become more patient if
payments are shifted into the future (see the Wédts below Table 3 for details).

More risk averse subjects are more patient, iaazetsmaller normalized future equivalents,
in both delay conditions. The same holds true fdnjexts with better math skills (relative to the
class average). Ambiguity aversion has no effeat,has age. Gender is not clearly correlated
with patience, except for women being weakly sigaiiitly more patient in the condition with
high stakes, no upfront-delay, and a three-weekaydperiod. Students who receive more
weekly pocket money are less patient for both dpkryods. This might seem surprising at first
sight because one could presume that childrenwiegesmall amounts of pocket money are
more liquidity constrained and therefore less petié conceivable explanation for our finding
could be that children receiving more pocket momeg less used to exert financial self-

constraint and are therefore less able to do Huweiexperiment.
Table 4 about here
The future equivalents observed in the eight chbste can be used to calculate implicit

annual discount ratésTable 4 presents the median annual discount ristetssurprisingly, they

are considerably larger for the short delay (oé¢hweeks) than the long delay (of one year) and

8 Using continuous discounting we calculate thedalist rates with itn(future equivalent/early payoff) in case of a

one year delay and withlig{future equivalent/early payoff)*52/3 in case dheee weeks delay.
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also higher for low stakes than for high stakésterestingly, the median annual discount rates

are practically identical for choice lists with awithout an upfront delay of three weeks.

D. Discussion

In contrast to other studies (see Frederick eR@D2) we find no strong evidence for hyperbolic
or present-biased discounting. Testing whether @noat delay reduces impatience, we find
evidence of a present bias only with the long dgdayiod (of one year) and high stakes,
indicating that hyperbolic discounting does notypgastrong role in the current data set.

As we have argued, uncertainty and transactiorsdasblved in the future payoffs were
comparatively low in our study. Since other stuchase also controlled for these factors, they
are unlikely to fully account for the weak evidermde present bias. Perhaps more relevant as an
explanation for our results is the fact that alidents of the recruited classes did actually
participate in the experiments. That is, in corttasther studies, there was no self-selection of
participants into the experiment. Recent papersZzayberman and Lynch (2005) and Noor
(2009) present theoretical arguments and empiggalence that self-selected participants in
experiments may be those most in need for immediagh, i.e., those with present-biased
preferences. Hence, self-selection into an experineduld have biased estimation results
towards finding present-biased discounting in ostadies. The absence of self-selection in our
experiment is therefore a promising potential exateon for the weak evidence for hyperbolic
discounting in our study. In general, however,dhaual discount rates and the variation in these
rates across time ranges and stake sizes thatpoet @e similar to those described in other
studies (see Frederick et al., 2002). We also fivad subjects are more patient for the larger
stake size, replicating the widely discussed mageiteffect (e.g., Noor, 2010) with real payoffs,
and extending the evidence to a subject pool dflicdn and adolescents.

Interestingly, higher individual levels of risk agen as measured in the first experiment
predict more patience. There are no robust agetsflend we find no relationship between
ambiguity attitudes andn patience, however. Comegrithe relation of risk attitudes and
patience, we note that impatience has been retatéolv self-control and impulsivity (Walter
Mischel, Yuichi Shoda and Monica L. Rodriguez, 198%ady Reynolds et al., 2006). Risk

° Because of the list design, the discount ratesutzted from the future equivalents cannot easdycbmpared
across long and short delay periods (see footnptél@wever, comparisons across upfront-delay anélessize

conditions can readily be made in Table 4.
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tolerance has similarly been related to impulsiyRudy E. Vuchinich and Maria L. Calamas,
1997; Tomasz Zaleskiewicz, 2001; Levin and Har2®Borghans et al., 2009). While these
studies show a relationship between impatiencerigkdolerance for adults, our results extend
these findings to decision making of children addlascents. A lower level of risk tolerance is
associated with less delay aversion, or put therotbay, more risk averse students are more
patient.

High ability students (with respect to math grada® also more patient. This effect is
consistent with findings in Laurence Steinberg let(2009) and Castillo et al. (2011), and it
shows an important association between intelleataphcity and the self-control necessary to
overcome the temptations of immediate gratificatiéinally, while Bettinger and Slonim (2007)
and Castillo et al. (2011) have found girls to berenpatient in intertemporal choice, we have

found no unambiguous evidence for gender effects.

V. Experimental Measures and Field Behavior

All previous studies relating field behavior to exjnental measures of impatience or
uncertainty attitudes consider only either timefgmences or uncertainty attitudes as explanatory
variables. In the present study we use experimantdsures of risk, ambiguity, and delay
attitudes to explain field behavior of children amtblescents. We put particular emphasis on the
relation of experimental measures to health-relagdthvior, a relation that has, so far, only been
studied for adults (Chabris et al., 2008; Wellealet2008).

We have collected data on five dependent variallgermation on saving, smoking,
drinking and the BMI was collected through selfadp (see Appendix A2). We obtained data
on these variables for all 661 subje@ata on pupils’ conduct at school were obtainedaiy
from the principals’ offices, but only for a subgalenof 389 students, because we were not able
to obtain approval from all school boards for udinig information.

The variable body mass indéxBMI) is a continuous variable, allowing us toeukeast

squares regressiohsConduct at school is measured as an ordered geadgng from 1 (no

% \We computed a specific measure by dividing thédzhbody mass index by the median body mass ificlegach
age cohort, controlling for gender. The median bidgs index for girls and boys in each age grouptaleen from
a dataset of the World Health Organization in 2Q@t7http://www.who.int/growthref/bmifa_girls 5 1% z.pdf,
and http://www.who.int/growthref/omifa_boys 5 19&a.pdf). We were able to validate the BMI thdterk on
self-reports of weight and height for a subset Bfs8bjects (7 and 11" grade of one school) who underwent a

medical check-up in school in the very same moifittuoning the time preference experiment. In thisak-up, a
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misbehavior) to 4 (serious misbehavior), and we leynprdered probit regressions for this
variable. The other three variables are construetedinary variables, indicating the use of
probit regressions. The variablesnfoking and “alcohol consumptidhare coded as one if
subjects indicated in the questionnaire that thpgnd money on cigarettes and alcohol
respectively’ Likewise, ‘saving is coded one if subjects indicated to save monAelpok at the
raw data shows that these questions elicited redéd®manswers. For instance, according to our
data the proportion of students that spend poclatey on alcohol rises monotonically from
2.4% at an age of twelve years to 55.3% at an higeventeen years.

Table 5 presents the regression results in a caedeform (while the single regressions
underlying Table 5 are presented separately ineTAldh Appendix A3). With each of the eight
measures of impatience (i.e., for the normalizeédr&uequivalent in each single choice list) we
have run one regression for each of our five dependariables. This is a conservative approach
that allows for different choice lists for time peeences to yield a different relationship between
future equivalents and the dependent variablesy @nthe data from all eight choice lists
support basically the same conclusion, we can denfly know that impatience has a robust
influence on a certain dependent variable. Tablals® reports for each of the dependent
variables results of an F-test over all eight messwf time preference, thus testing for joint

significance to control for the effect of multigesting.

Table 5 about here

subject’s height and weight was recorded by a na¢dioctor, and we got data on the resulting BMIle Thrrelation
of the BMI based on self-reports and the one basedhedical reports is 0.9p € 0.001). A t-test shows that both
measures are not significantly different (actual IBM 20.28; self-reported BMI = 20.2¢ = 0.85). Testing
separately for boys and girls does not yield agyificant differences between actual and self-reggbBMI either.
M About 6 months after the time preference expertméar control reasons, we administered a questioen
concerning the frequency of smoking (“never”, “soimes”, or “regularly”) and drinking (“never”, “raty”,
“sometimes”, or “regularly”). If we use the answérshese questions instead of the binary quesfitias we chose
because we considered them less intrusive and likefg to elicit honest answers than a finer-grairgiestion),
the results for both smoking and drinking remaialgatively unchanged. The only difference conceheseffect of
ambiguity attitude on smoking shown below, whicltdraes insignificant. Note that the binary variablesd in
Table 5 capture whether or not children and teersagave actively consumed alcohol and tobacco.sGhei
Jackson et al. (1997) show that early age usagespiective of its extent, decreases children’s eatemze in
academic and social skills and in self-confidence.

12 Note that the legal drinking age in Austria foeband wine is sixteen years and enforcement ishrfess strict

than in the US, for instance.
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To simplify the presentation of the results in Eablwe, first, show the significant signs of
the coefficients that capture the effects on beadrawn fact, the signs of significant coefficients
are always identical for all eight regressionsdach of the five dependent variables, providing a
first indication that the eight different regressgoroduce a consistent pattern. In columns [Al]
to [A5] of Table 5, we report the number of timg&sy(z) an independent variable is significant at
the 1 (= x), 5 (=y), and 10 (= z) percent levadr hstance, “— (8 0 0)” means that a certain
independent variable is significantly negative linegght regressions on the 1-percent level. The
stars next to (x y z) indicate the results fronests$ that control for multiple testing. In columns
[B1] to [B5] of Table 5, we provide, first, the aage marginal effects/coefficients in the eight
regressions, provided an independent variablegigfgiant. For binary independent variables we
report the effect of switching from zero to onesfjuared brackets we report the effect of a one-
standard-deviation increase in an independent hMaridhese latter effects can thus directly be
compared across variables, e.g., by comparing ffecte of the experimental preference
measures to those of ability measures.

Our measure for impatience predicts most field bemastrongly and significantly. More
impatient students are persistently more likely sfgend money for smoking and alcohol
consumption, less likely to save, and show worselaot at school. For the body mass index our
measure of impatience yields significant resultly éor two out of eight regressions, such that in
these cases more impatient students have a higWler kit the F-test fails to support a joint
significance of the impatience measure on the BWH (0.16). The BMI is strongly associated
with risk aversion, however. More risk averse sthigehave a lower BMI. For the other four
dependent variables risk aversion has no significapact. Ambiguity is only significant for
smoking habits. Students who are more ambiguitysavare less likely to spend money for
smoking.

In general, we find that adding impatience, riskeraan, and ambiguity aversion as
explanatory variables explains a significant amaifntariation. The inclusion of these variables
improves the explained variance by 0.03 for sawnd smoking, 0.02 for the body mass index
as well as the grade for behavior at school, afd @r drinking. The lower panel of Table 5
presents results for regressions that include eagberimental measure (risk, ambiguity,
patience) separately. The results show that tleewsfremain very robust.

We find a few interesting effects of demographicKmgound variables. Smoking and
drinking increase significantly with age, while say goes down. Girls have a lower BMI and

show better conduct across all regressions. lictel capacity as measured by math grades is
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important. Students with better math grades areerikely to save money, less likely to smoke,
and show better behavior at school. Having morekgiomoney increases the likelihood of
alcohol consumption, and it is also associated witigher BMI.

The general picture emerging from Table 5 suggéstsimpatience is more important than
uncertainty attitudes in shaping the field behauiwat we were interested in here and that
especially time preferences are a more consistedigtor than any of the background variables.
We find evidence that only for the BMI and smokingth impatience and uncertainty attitudes
have a joint influence. This provides evidencetha presumption that especially delay aversion
and, to a lesser extent, low levels of risk aversamd ambiguity aversion are related to low
inhabitation levels of impulse-driven behavior. T$iee of the observed effects for preference
measures is similar to those of cognitive abilihe effect of a one-standard-deviation increase
in the preference measures is about the same sizeame-standard-deviation increase in the
math grade, when both are significant predictors.

Overall, our results on field behavior involving lae and uncertainty are broadly
consistent with the findings for adults. In partan our study of school children replicates the
effects of impatience on health and financial bé&vavshown for adults. The magnitudes of the
effects are similar to those reported in Chabrial e2008), for instance. They point out that the
relatively small effects of delay aversion on sengictivities may accumulate to substantial
effects in total. The same holds true for our stille find that more impatient children are more
likely to smoke, drink alcohol and have a higher IBMading to an overall far less favorable

health outlook compared to more patient children.

V. Conclusion

In this paper, we have analyzed how experimen#ditjted risk and ambiguity attitudes as well
as time preferences of children and adolescerdter® field behavior concerning decisions with
delayed and uncertain outcomes such as healtledetshavior, saving, or conduct at school.
Our experiment has been run in three different sishioy randomly selecting 28 classes frof 5
7" d" and 11 grade, including in total 661 students, aged teeighteen years. A particularly
noteworthy feature of our experiment is the abserfcgelection effects of students. Since the
experiments were run during regular school houesetlwere no drop outs. Hence, our results
cannot be biased from self-selection into experialgrarticipation.

In the experiment, we have found clear evidenced&ay, risk and ambiguity aversion in

the aggregate. Our findings for children and admets are largely in line with adult populations
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(Frederick et al., 2002; Croson and Gneezy, 2008hnien et al., 2010; Wakker, 2010).
Considering the effects of demographics on attdudleseems interesting to note that for our
sample of ten- to eighteen-year olds we have faumdignificant age effects in any dimension
(risk, ambiguity, impatience). The results in Harpla et al. (2002) suggest that noteworthy age
effects might occur before the age of ten, whichld@d@xplain our findings. We have been able
to replicate the standard result that women areemiek averse than men (Croson and Gneezy,
2009). Similarly, women have been found to be sohavwmore patient, like in Bettinger and
Slonim (2007) and Castillo et al. (2011). Howeude latter finding is restricted to the time
preference tasks with high stakes and a waitingpgaf three weeks only. Concerning cognitive
abilities, better math grades are associated waterpatience.

Turning to the relation of risk and ambiguity attes with time preferences, we have
found that more risk averse subjects are more rgatlembiguity attitudes, however, are not
systematically related to time preferences. Intergly, in our subject pool we have seen little
evidence for present-biased preferences. Only high stakes and a one-year delay we find
some evidence for decreasing impatience, both &yshband girls. If present-biasedness is
affected by the self-selection of subjects intoegkpents (Zauberman and Lynch, 2005; Noor,
2009), our findings might be explained by the latkelf-selection into the experiment.

The key finding of this paper, however, concerresréflationship of experimental measures
and field behavior. Most importantly, we have fouhdt students who are more impatient in the
time preference experiment are less likely to sae@ey, more likely to smoke, more likely to
consume alcohol, have a higher body mass indexjrasbdehave more often at school. Taken
together, these effects lead in particular to aaralV far less favorable health and economic
outlook for impatient students than for more pdtienes. In contrast to our experimental
measures of impatience, the elicited risk and amtyicattitudes are worse predictors of field
behavior. Risk aversion is only related to the body mass index, indicating that more risk
averse students have a lower BMI. A higher levebwoibiguity aversion is associated with a
lower likelihood of spending money for smoking.

Low predictive power of experimentally elicitedkiattitudes for field behavior has been
found for adults before (e.g., Dohmen et al., 20Ri}k attitudes have been shown to have a
strong domain-specific component and to dependiskperceptions, thus making the link to
field behavior rather weak (Elke U. Weber, Ann-Refais and Nancy Betz, 2002; Khwaja et
al., 2006; Katherine G. Carman and Peter Kooren2&10). Our study corroborates these
findings for a large sample of children and adatess. Experimental time preference measures,

however, seem more directly related to self-congroblems, for instance with respect to health-
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related behavior or procrastination. Children maycpive some activities that require self-
control to abstain from, for instance smoking, akaalthy or unproductive, but not necessarily
asrisky. If this is the case, then experimentally measurgkl attitudes will not identify such
behavior in the field. However, time preferencest tre clearly related to self-control may still
successfully predict such activities, although theg typically interpreted as “risky behavior” by
researchers. In general, we consider the factfiblat behavior of children and adolescents is
predictable by some meaningful experimental preiegemeasures an important result, because
our results concern a period in life where, follogithe “diagnosis”, policy interventions might
most easily be implemented.

Given our findings on the negative effects of ingrate on saving decisions, good conduct
at school, and health-related behavior alreadgliddren and adolescents, it seems an important
avenue for future research to address possibleypiotierventions. Early identification of at-risk
children is an obvious first step. Moreover, aswlek by Walter Mischel and collaborators has
shown, children need to develop and train strasetpe successfully exert self-control (e.qg.,
Mischel et al., 1989). Our observation that the&# of time preferences and cognitive skills on
behavior are comparable in size, suggests emphgdizese self-control skills at preschool and
elementary school. The research on active decisiaking and optimal defaults to help
overcome working professionals’ myopia in savingriirement (see, e.g., Gabriel D. Carroll et
al., 2009) has not yet been extended to childrant adolescents’ decisions. It seems plausible
that active decision making (for choosing healtf®od or exercising more frequently, for
instance) and defaults (regular weight controlssohools, for example) might similarly
contribute to overcome the negative effects of imepae in children and adolescents. Finally,
because our study suggests that preferences cargéne timing and the uncertainty of payoffs
form early in childhood, with no clear age effebetween the age of ten and eighteen, early
identification and targeted intervention in childhat are at risk is important in order to be able

to maximize the potential benefits of such intetuars.
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Tables

Table 1: Distribution of participants by age and gender
Age Grade Total #girls  # boys # inconsistent chdigt

(years) Uncertainty Delay
10-11 g 208 118 90 3 (1%) 7 (3%)
12-13 A 184 94 90 4 (2%) 5 (3%)
14-15 g 135 75 60 3 (2%) 2 (1%)
16-18 14 134 71 63 0 (0%) 0 (0%)
SUM 661 358 303 10 (2%) 14 (2%)

A Two subjects were inconsistent both in the riskference task and the time
preference task, implying that 639 subjects madsistent choices in both tasks.
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Table 2: OLS-regression analysis for risk and ambiguitituade

Dependent

variable Risk aversion Ambiguity
Explanatory Aversion
variables
Female 0.067*** (0.019) 0.025 (0.019)
Age (in years) -0.004 (0.005) 0.006 (0.005)
No. of siblings -0.005 (0.009) 0.017* (0.009)
Pocket money per week -0.000 (0.001) -0.001 (0.000)
Size prize urns -0.003 (0.009) -0.013 (0.009)
German grade 0.016 (0.011) 0.022* (0.012)
Math gradé -0.005 (0.010) -0.003 (0.011)
No. of observations 639 639
R squared 0.038 0.038

Notes.*** ** * denote significance at the 1%, 5%, 10%vel, robust standard errors in
parentheses. Positive coefficients imply increasisigambiguity aversion.

* Grades are relative to the average in class. Resitiriables indicate better than average
performance.

Controls for counterbalancing the two choice listduded.
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Table 3: OLS-regression analysis for impatience (futurenegjants)

Dependent Normalized future equivalent
variable
5;5;%?2;”)/ Three weeks delay One year delay
Upfront-delay 0.004 (0.005) 0.001 (0.004)
High stakes -0.053*** (0.005) -0.076*** (0.005)
Upfront-delay*high stakes -0.004 (0.004) -0.009*** (0.003)
Female -0.010 (0.011) -0.006 (0.013)
Female*upfront-delay 0.003 (0.006) 0.003 (0.004)
Female*high stakes -0.007 (0.007) -0.010 (0.006)
Age (in years) 0.002 (0.002) 0.003 (0.003)
Risk aversion -0.069*** (0.023) -0.043* (0.025)
Ambiguity aversion 0.017 (0.019) 0.004 (0.021)
No. of siblings 0.010* (0.005) 0.010 (0.006)
Pocket money per week 0.001* (0.000) 0.001** (0)00
German-grade 0.004 (0.006) 0.011 (0.007)
Math-gradé -0.028*** (0.005) -0.026*** (0.007)
No. of observations 639 639
R squared 0.124 0.128
Three week One yea
Wald tests for joint effects (p-values) delay delay
Hq: no delay effect in low stake size condition faales fgeiaye= O) 0.412 0.767
Ho: no delay effect in low stake size condition femiales(fyeiayed + 0.117 0.267
ﬂdelave(‘female = 0)
Ho: no delay effect in high stake size condition foales(fgelayed + 0.962 0.014
ﬁdelaye(*hiqh = 0)
Ho: no delay effect in high stake size condition females(fueiayed+ 0.391 0.094
ﬁdelaye(*high +ﬁdelaye(*female = 0)
Ho: no female effect in low stake size and non-dedag@ndition(Bremare 0.385 0.639
= O)
Ho: no female effect in low stake size and delayeddd®n (Bremale + 0.572 0.819
Belayectemale = 0)
Ho: no female effect in high stake size and non-dadagonditionfiemare 0.066 0.147
+ Premalerhigh = 0)
Ho: no female effect in high stake size and delayawition (Bremale + 0.131 0.232
ﬂfemale*hiqt +ﬁdelave(*female = 0)
Ho: no high stake size effect in non-delayed condifiar malegfhign = 0.000 0.000
0)
Ho: no high stake size effect in non-delayed condifiar femalegfnign 0.000 0.000
+ ﬁfemale*higl = 0)
Ho: no high stake size effect in delayed condition fieales(Shign + 0.000 0.000
Paelayechiah = 0)
Ho: no high stake size effect in delayed condition feemales(fhign + 0.000 0.000

Pelayed*higl + Prematerhigt = 0)

Notes.*** ** * denote significance at the 1%, 5%, 10B#&vel, robust standard errors in

parentheses. Clustered on the level of individubjects.

Positive coefficients imply higher normalized figwrquivalents, i.e., more impatience.

#* Grades are relative to the average in class. RPesiariables indicate better than average

performance.
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Table 4: Median annual discount rates (%)

Delay 3 weeks 3 weeks with 1 year 1 year with
Stake size upfront delay upfront delay
Low 330 365 29 31
High 179 179 21 19
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Table 5: Determinants of field behavior (OLS- and MargiRabbit-Regression) — Overviéw

Saving Smoking Alcohol consumption
[Al] [B1] [A2] [B2] [A3] [B3]

Impatience (future equivalent) — (7 10)* -0.176.p25] + (24 1)* 0.034 [0.005] + (4 2 1)*** 0.57[0.025]
Risk aversion

Ambiguity aversion — (0 3 5)* -0.016 [-0.004] - *

Age -(800)** -0.012[-0.028] + (8 0 0)*** 0.00}0.017] + (8 0 0)*** 0.056 [0.130]
Female +(001)* 0.006 [0.006]

German grade

Math gradé +(800)* 0.032[0.032] — (8 0 Q)** -0.008 [-008]

No. of siblings

Pocket money per week + (0 0 5)** 0.001 [0.018]
No. of observations 639 639 639

Mean (pseudo) R2 0.168 0.361 0.397

Impatience (future equivalefity — (7 1 0)* -0.174[-0.025] + (24 1)* 0.039 [0.6D + (3 4 Q)*** 0.172 [0.024]
Risk aversion [one regressién]

Ambiguity  aversion [one +(
regressior]

1) -0.019 [-0.004]

Notes

8 The table shows in columns [A1], [A2], [A3], [A4Bnd [A5] significant effects (by sign) of indepemd variables on the five dependent variables. \Aeetrun eight
regressions per dependent variable, using eadtedight choice lists in the intertemporal choasktonce. The entries in the table read as follows:

+: increases dependent variable, — : decreasesdiepievariable; (X y z) denotes the number of tithesvariable is significant at the 1% (= x), 5%y§=10% (= z) level.
The full set of regressions behind this table pgoduced in Table A in online Appendix A3, wherenBlaA concerns saving, Panel B smoking, Panel Ghallcconsumption,
Panel D the body mass index, and Panel E condschabl

Columns [B1], [B2], [B3], [B4], and [B5] show theean marginal effects/coefficients of the independaniables over the eight choice lists. [ ] gitkes marginal
effects/coefficients multiplied by one standardidéun of the independent variable.

* Grades are relative to the average in class. Resitiriables indicate better than average perfocman

*x xx x denote significance at the 1%, 5%, 10%\el in a regression with all eight impatience mees included; for impatience, it refers to jointelst

over all eight measures.

& Significant effects from analogous regressionfuiog each impatience/risk/ambiguity measure akmg excluding the two other measures.
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Table 5: Determinants of field behavior (OLS- and MargiRabbit-Regression) — Overview, contintied

Body mass index (BMI) Grade for conduct at school
(higher grade is worse)
[A4] [B4] [A5] [B5]
Impatience (future equivalent) +(002) 0.040 (®p +(710)**  1.595[0.227]
Risk aversion — (7 1 Q)*** -0.062 [-0.014]
Ambiguity aversion - *
Age
Female — (08 0)* -0.024 [-0.024] - (800 HpB2[-0.552]
German grade —(800)** -0.264 [-0.245]
Math gradé -(071)* -0.195 [-0.198]
No. of siblings
Pocket money per week + (0 8 0)** 0.001 [0.009]
No. of observations 611 389
Mean (pseudo) R2 0.043 0.134
Impatience (future equivalefit) +(020) 0.049 [0.007] +(710)***  1.654[0.235]
Risk aversion [one regressién] -1_) -0.062 [-0.014]
Ambiguity  aversion [one
regressior]

" refer to first page of Table 5 for notes.



Figures

Figure 1: Choice list for uncertainty task

[1] draw from bag A (0] or @) €0.50 for sure

[2] draw from bag A (0] or (0] €1.00 for sure

[3] draw from bag A (0] or (0] €1.50 for sure
.. etc.

Figure 2: Choice list for uncertainty task

[6] draw from bag A ] or 0] €3.00 for sure

[7] draw from bag A ] or 0] €3.50 for sure

[8] draw from bag A (0] or ] €4.00 for sure
...etc.

Figure 3: Choice list for time preference task

[1] receive €10.10 now O or @] receive €10.10 ne¢hweeks

[2] receive €10.10 now O or (0] receive €10.30 ne¢hweeks

[3] receive €10.10 now O or @) receive €10.50 ne¢hweeks
...etc.

Figure 4: Choice list for time preference task

[6] receive €10.10 now O or 0] receive €11.10 in three weeks

[7] receive €10.10 now O or 0] receive €11.30 in three weeks

[8] receive €10.10 now O or O receive €11.50 in three weeks
...etc.

Figure 5: Combinations of early and late paydffs

€10.1( €10.10 + x
1) toqay 3 w?eks |
\ \ |
2) 3 week 6 week:
€10.1( €10.10 +;
€10.1( €10.10 +:
3) today 1 year ‘
| | |
\ \ \ |
3 weeks 1 year and 3 wee
4 €10.1( €10.10 +

" lllustrated in this figure for the four choicetiswith an early payoff of
€10.10. Analogously, we had four choice lists veithearly payoff of €4.05.
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Online Appendix accompanying “Impatience and Uncenrinty:

Experimental Decisions Predict Adolescents’ Field &avior”

Al. Experimental instructions [translated from German]

Procedures:

The experiments concerning risk and ambiguity pesfees were run between November 2007
and January 2008, while the experiments concertimg preferences were conducted between
April and May 2008. Each session lasted approxitgei® minutes, including the completion of
a post-experimental questionnaire and the distidutof the earned money. In the risk and
ambiguity preference experiment all subjects pelateceived their money at the very end of
the session. Therefore, subjects were called onenbyto a separate room where they first had
to draw a card to determine the decision problenictviwas relevant for payment. In a second
step the urn was played if the subject preferredidiitery over the sure amount in the respective
decision. In the time preference experiment, stbjeeceived an immediate payoff if they had
chosen it over a delayed payoff at the end of fipement in cash. In case a payoff in the future
was chosen (or the selected choice had an upfrelsydof three weeks) the money was
distributed in sealed envelopes at the predefirad.d

Note that all sessions within a particular scho@re/run at the same day.

In order to guarantee anonymity, we used partiticails and forbade any kind of conversation
among students. Instructions were memorized bgxtperimenter and orally presented in class
at the beginning of each session. Periodically ittetructor paused and let the subjects raise
their hands for questions which were then answeraditely. An English translation of orally
presented instructions and of the decision shegisdsented below.

Risk and ambiguity experiment(here we present the order where the task to eiisit
attitudes has been explained before the task ¢it alnbiguity attitudes

Welcome to our game. Before we start, we will explhe rules of our game. From now on,
please don't talk to your neighbor and listen aahef You can earn money in this game. We
will give you the money in cash at the end of tl@sson. How much money you will earn
depends mainly on your decisions. That's why itviportant that you understand the rules of our
game. Please listen carefully now. We will freqestop during our explanation and allow you
to ask questions. Therefore, please raise your haddone of us will come to you to answer
your question.

Everybody ok so farReave time for questions and answer them privately.

Our game consists of two parts. In total, you wadlve to make 40 decisions, 20 in part one and
20 in part two. One of these decisions will be daidreal, and we will explain in the end how
we determine the decision to be paid. First we ®ulblain the first part. You have to choose 20
times between a safe amount of money and drawioglldrom bag (A). By drawing from the
bag you may win €10 @espectively €6, €8 or €12, according to the treant) Only one of
your decisions will be relevant. We will explairaticarefully at the end of this instruction.

Next we explain to you how drawing a ball from {agy works: We fill this bag with ten orange
and ten white ballgfill bag and show balls to children and count oganand white ballsyVhen
you decide to draw a ball from bag (A), you drawadl blindly. Before you draw the ball you
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have to choose a color (let's say white). If thaver ball is really white, you receive €10
(respectively €6, €8 or €12, according to the tneant) If the drawn ball is orange, you get
nothing.

Everybody ok so farReave time for questions and answer them privately.

You will receive a decision sheet which looks ekatike the slide on the overhead projector.
(Switch on overhead projector and point to the gl will then, when we play the game, ask
you to make a decision for each row between draaibgll from bag (A)point to the leftiand

a sure amount of mondpoint to the right) This looks for example like this: In the firstwgou
decide whether you prefer drawing a ball from bag é&nd thereby maybe winning €10
(respectively €6, €8 or €12, according to the treamt) or if you prefer taking 50 cents
(respectively 30 cents, 40 cents, 60 cents, acegrtt the treatmenth)ome for sure. Assuming
that you prefer drawing a ball from bag (A) insteddjetting 50 centéespectively 30 cents, 40
cents, 60 cents, according to the treatmdot)sure, which box do you have to check in this
case{Assume answer is “left”.Right, you check the box at the left side.

Everybody ok so farReave time for questions and answer them privately.

In the second row you decide again between drawaibgll from bag (A) and a sure amount of
money. Now you are offered €tespectively 60 cents, 80 cents, €1.20, accordmghe
treatment)to take home for sure. As you can see the sureiainom the right hand side increases
successively. As long as you prefer drawing a fralin bag (A) to taking a sure amount of
money home, you check the box at the left hand side

Everybody ok so farReave time for questions and answer them privately.

Assume that you like drawing a ball from bag (Aywemuch, then you might check the boxes on
the left hand side until the last but one row.He very last row you then have to choose between
getting €10(respectively €6, €8 or €12, according to the tneamt)for sure if you check the box
on the right side or maybe winning €@r@spectively €6, €8 or €12, according to the tneat)

by checking the box on the left side and then dngvai ball from bag (A).

Everybody ok so farReave time for questions and answer them privately.

Assume that you very much dislike drawing a balhfrbag (A). In this case you might choose
the sure amount of money of 50 cefresspectively 30 cents, 40 cents, 60 cents, acegrii the
treatmentlalready in the first row.

Everybody ok so farReave time for questions and answer them privately.

The point where you switch from the left hand sidethe right hand side lies normally
somewhere between the first and the last row. As s you have once checked the box at the
right hand side, you should very carefully checlethler it makes sense for you to switch back
to the left hand side in any following row. Considlee following situation. If you preferred 50
cents(respectively 30 cents, 40 cents, 60 cents, aaegrth the treatmenti the first row to
drawing from bag (A), then most likely you mighefsr even more so gtespectively 60 cents,
80 cents, €1.20, according to the treatmantthe second row over drawing from bag (A),
because €1respectively 60 cents, 80 cents, €1.20, accortintpe treatment)s more money
than 50 cents(respectively 30 cents, 40 cents, 60 cents, acegrth the treatmentyhich, in

this example, you preferred over drawing from bapkefore.



Everybody ok so farReave time for questions and answer them privately.

Now we explain the second part to you. The secantiqdf our game is similar to the first part.

The only difference is that bag (A) is replaceddag (B). Now you have to choose between
drawing a ball from bag (B) thereby maybe winnird@€respectively €6, €8 or €12, according

to the treatmentyr taking a sure amount of money home.

Drawing a ball from bag (B) works as follows: Thiag contains twenty balls. The balls are
either white ore orange as before, but this timedoe't tell you the exact number of white and
orange balls. However, in sum there are 20 balthisibag (B). When you decide to draw a ball
from bag (B), you draw a ball blindly. Before yotad the ball you choose a color (let's say
white). If the drawn ball is really white, you réoe €10(respectively €6, €8 or €12, according

to the treatment)lf the drawn ball is orange, you get nothing.

Everybody ok so farReave time for questions and answer them privately.

You will receive a decision sheet which looks ekatike the slide on the overhead projector
(Switch on overhead projector and point to the glid®e also ask you for this sheet to make a
decision for each row. Now you have to decide betwdrawing a ball from bag (Epoint to
the left)and a sure amount of mongyoint to the right) This looks for example like this: In the
first row you decide whether you prefer drawinga#l irom bag (B) and thereby maybe winning
€10 (respectively €6, €8 or €12, according to the treant) or if you prefer taking 50 cents
(respectively 30 cents, 40 cents, 60 cents, acegrtt the treatmenth)ome for sure. Assuming
that you prefer drawing a ball from bag (B) insteddetting 50 cent&espectively 30 cents, 40
cents, 60 cents, according to the treatmdot)sure, which box do you have to check in this
case{Assume answer is “left”.Right, you check the box at the left side.

Everybody ok so farReave time for questions and answer them privately.

In the second row you decide again between draaibgll from bag (B) and a sure amount of
money. Now you are offered €tespectively 60 cents, 80 cents, €1.20, accordmghe
treatment)to take home for sure. As you can see, the sureuaimon the right hand side
increases successively. As long as you prefer digawai ball from bag (B) to taking a sure
amount of money home, you check the box at thenkaitd side.

Everybody ok so farReave time for questions and answer them privately.

Assume that you like drawing a ball from bag (Bjyweuch, then you might check the boxes on
the left hand side until the last but one row.He very last row you then have to choose between
getting €10(respectively €6, €8 or €12, according to the tneamt)for sure if you check the box
on the right side or maybe winning €@f@spectively €6, €8 or €12, according to the tneat)

by checking the box on the left side and then dngva ball from bag (B).

Everybody ok so farReave time for questions and answer them privately.
Assume that you very much dislike drawing a balhirbag (B). In this case you will choose the
sure amount of money of 50 cerftespectively 30 cents, 40 cents, 60 cents, acegrth the

treatmentlalready in the first row.

Everybody ok so farReave time for questions and answer them privately.



The point where you switch from the left hand sidethe right hand side lies normally
somewhere between the first and the last row. As 3 you have once checked the box at the
right hand side, you should very carefully checlethler it makes sense for you to switch back
to the left hand side in any following row. Considiee following situation. If you preferred 50
cents(respectively 30 cents, 40 cents, 60 cents, acegrth the treatmenthn the first row to
drawing from bag (B), then most likely you mighefar even more so gtespectively 60 cents,
80 cents, €1.20, according to the treatmantthe second row over drawing from bag (B),
because €1respectively 60 cents, 80 cents, €1.20, accortintpe treatment)s more money
than 50 centgrespectively 30 cents, 40 cents, 60 cents, acegrth the treatmentyhich you
preferred, in this example, over drawing from bRy l{efore.

Everybody ok so farReave time for questions and answer them privately.

We still have to explain how you get your moneytedfall of you have made your 40 decisions
(20 decisions on your first sheet, 20 decisionyaur second sheet) everybody will draw a card
from these 40 cards. The cards are numbered frdam 40. (Ask a student to draw a card.
Assume 5 is drawnWhen you have drawn the number 5, your decisidh mimber 5 on your
decision sheets is played for real. This is thetrimoportant thing: If you have chosen to draw a
ball from bag (A) in the selected decision, youd&y draw a ball from bag (A). You win €10
(respectively €6, €8 or €12, according to the tmeamt) if you announce the drawn color,
otherwise you get nothing. If you have chosen thee ssmount of money, you get €2.50
(respectively €1.5, €2 or €3, according to the tneant)in this example,

Everybody ok so farReave time for questions and answer them privately.

Let's make another example: If you have drawn tialper 38, what will happen when you have
checked the box on the left hand sidd8sume the answer is corredkight, you have to draw a
ball from bag (B). You win €1Qrespectively €6, €8 or €12, according to the tneant)if the
color is correct and nothing otherwise. What wdbpen when you have checked the box on the
right hand sidefAssume the answer is corredRight, you take €4qrespectively €5.4, €7.2 or
€10.8, according to the treatmemipme. Whether you draw a ball from bag (B) and reayin

€10 (respectively €6, €8 or €12, according to the tneant)or take the sure amount of money
homedepends on whether you have checked the box #&fther at the right hand side.

As each of your 40 decisions could be drawn, yawukhconsider carefully in each row if you
want to draw a ball from bag (A) or (B) or if youant to take a sure amount of money home.

Everybody ok 2.eave time for questions and answer them privately.

If no questions have been left unanswered, thercgauwstart making your choices. Once you are
finished, please turn over your decision sheetveaitl until all others have finished this part.

Let subjects make their decisions and collect dmtisheets that have been turned over.



Decision sheet

Risk and ambiguity

[1]
2]
3]
4]
5]
6]
7]
8]
9]
[10]
[11]
[12]
[13]
[14]
[15]
[16]
[17]
[18]
[19]

[20]

[analogously for bag B or stake sizes €6, €8, €12]

draw from bag A
draw from bag A
draw from bag A
draw from bag A
draw from bag A
draw from bag A
draw from bag A
draw from bag A
draw from bag A
draw from bag A
draw from bag A
draw from bag A
draw from bag A
draw from bag A
draw from bag A
draw from bag A
draw from bag A
draw from bag A
draw from bag A

draw from bag A

© 0O 0O o o 0o o o 0o 0o o OO OO O OO 0o o

or

or

or

or

or

or

or

or

or

or

or

or

or

or

or

or

or

or

or

or

© 0O 0O o o 0o O o 0o o o OO OO O OO 0o o

0.50 euro for sure

1 euro for sure

1.50 euro for sure

2 euro for sure

2.50 euro for sure

3 euro for sure

3.50 euro for sure

4 euro for sure

4 .50 euro for sure

5 euro for sure

5.50 euro for sure

6 euro for sure

6.50 euro for sure

7 euro for sure

7.50 euro for sure

8 euro for sure

8.50 euro for sure

9 euro for sure

9.50 euro for sure

10 euro for sure



A photograph illustrating how participants drew from one of the bags (A or B)




Time preference experimen{this experiment was run several months after kpeement

on risk and ambiguity attitudes)

Welcome to our game. Before we start, we will explhe rules of our game. From now on,
please don't talk to your neighbor and listen aahef We will frequently stop during our
explanation and allow you to ask questions. Theegfplease raise your hand and one of us will
come to you to answer your question.

Everybody ok so farReave time for questions and answer them privately.

You can earn money in this game. You will have écide whether you want to get a certain
amount of money at an earlier date or another, ilplgskarger, amount at a later date. For
example, you might be asked to choose between Besrmmount of money today and a bigger
amount of money in three weeks. If you decide today”, you will get your money in cash at
the end of this lesson. If you decide for “in thneeeks”, you will receive your money in a
closed envelope in three weeks. The envelope withlarked with your student number.

It might also be the case that the earlier amoultbe paid in three weeks only, and the later
amount in six weeks from now, or even in more tbae year from now. We will explain all
possibilities in detail in the following. As you &w, we will come back to run some experiments
with you in the course of two years, hence youlmasure to get your money even if you choose
a date that is in one-year time only.

Everybody ok so farReave time for questions and answer them privately.

You will receive eight different decision sheetsou¥have to choose 160 times between an
earlier amount and a later but maybe higher amotimioney. Only one of your decisions will
be relevant. We will explain that carefully at tiwed of this instruction. We brought along here
an example decision sheet. Note that this examglenat be used in the experiment. The
amounts of money indicated on this example shdgtsmnve illustration purposes. Let us have a
look at the example togeth€Put slide on the overhead projectovWhen we play the game we
will ask you to make a decision for each row. Tlisks, e.g., like this: In the first row you
decide whether you prefer taking home €6.10 tdg@ajnt to the leftor receiving €6.10 in three
weeks from now(point to the right) Assuming that you prefer taking home €6.10 toddyere

do you have to check the bok®ssume answer is “left”.Right, you check the box at the left
hand side.

Everybody ok so farReave time for questions and answer them privately.

Assuming that you prefer receiving €6.10 in threseks from now, where do you have to check
the boxAssume answer is “right”.Right, then you check the box at the right hadie sin the
second row you decide again between taking hom&O€gday and now a larger amount of
€6.30, which you could receive in three weeks froow. You can see that the amount on the
right hand side increases successively row by rsviong as you prefer taking home €6.10
today, you check the box at the left hand sides@an as you prefer receiving the higher amount
in three weeks from now, you check the box at itjet hand side(show example)

Everybody ok so farReave time for questions and answer them privately.

As soon as you have once checked the box at thehrand side, you should consider carefully
whether it makes sense for you to switch back t Idft-hand side at any successive row.
Consider the situation where you prefer receivigp€ in three weeks to taking home €6.10
today. Then it seems most likely that you will grefeceiving €6.70 in three weeks even more to
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taking home €6.10 today, because €6.70 is more ynihia@ €6.50 which you preferred over the
€6.10 before.

Everybody ok so farReave time for questions and answer them privately.

Let’'s consider another example with respect totiméng of payoffs. Here is another example
decision sheef(Put slide with three weeks upfront-delay on therbgad projector.Here you
have to decide whether you prefer receiving €6riéhree weeks from now or if you prefer
receiving a somewhat larger amount in six weekmfrmw. The rules to fill out the decision
sheet stay the same. Depending on whether yourpeteiving the money in three or in six
weeks from now, you check the box at the left @ riight hand side. As soon as you have once
checked the box at the right hand side, you shoaoisider carefully whether it makes sense to
you to switch back to the left-hand side in anycggsive row for the same reasons as in the
previous example. Shall | repeat this exampléanybody says Yes, then repeat it, now in the
frame of three and six weeks delay for early ane payoffs.

Everybody ok so farReave time for questions and answer them privately.

You see on this example sheet that the early atel payoffs are paid in three weeks,
respectively six weeks, from now on. Now | show ymother exampleP{t another slide with

a one-year delay for the late payoff on the prmegtNote that the amounts of money on this
example are identical to the previous slide. Thig ohange concerns the timing of the payment
concerning the later payoff. In the previous exantpls was six weeks from now. In the current
example it is one year and three weeks from now ¥l also face such a timing on your
decision sheets once we start the experiment. Yilualgo find a situation where the early
amount can be paid out today, and the late amouextactly one year. Please note that all dates
have been chosen such that on the possible datewillchave a regular school day. We have
already checked back with the principal of yourastthat we will come back exactly on these
future dates (in three weeks, six weeks, one ymaone year and three weeks), in case this is
necessary to pay out the money to you. In the ahlikase that any of you will change schools,
then we have asked an administrator of your sctwosénd the money to your new address. Note
that in this case we will give the administratouy@anonymous code that he — and only he — can
use to figure out your identity to send the moreeydu.

Now we explain to you how you get the money frons texperiment. You will receive eight
different decision sheets with twenty decisionsheddis makes 160 decisions all together. Each
of you may draw a card from these 160 cards aetiteof the session. The cards are numbered
from 1 to 160. Assume you have drawn the numbé&hrefore the decision with number 5 on
your decision sheets is played for real. This ésrttost important thing: If you have checked the
box on the left hand side in the selected decisjon, receive in our example that | put on the
overhead projector now €6.10 today. If you haveckbd the box on the right hand side, you
receive €6.90 in three weeks from now.

Everybody ok so farReave time for questions and answer them privately.

Let's look at another example. Assume you have driévwe number 22. Now the decision with
number 22 on your decision sheets is played fdr ted's consider this example sheet with the
one-year delay. What will happen if you have chddke box on the left hand sidé®ssume the
answer is correct.Right, you receive €6.10 in three weeks from n@hat will happen if you
have checked the box on the right hand sidesaume the answer is corredright, then you
will receive €6.30 in one year and three weeks framw.



As each of your 160 decisions is equally likelyo drawn, you should consider your decision
very carefully in each single row, since this rooult be drawn for payment.

Everybody ok?1eave time for questions and answer them privately.

If no questions have been unanswered, then youwstzath making your choices. Once you are
finished, please turn over your decision sheetveaitl until all others have finished this part.

Let subjects make their decisions and collect datisheets that have been turned over.



Time preferences — Decision sheéhe order of decision sheets was random)

amountioday

or

amount irB weeks

[1]
[2]
[3]
[4]
[5]
[6]
[7]
[8]
[9]
[10]
[11]
[12]
[13]
[14]
[15]
[16]
[17]
[18]
[19]

[20]

10.10 euro today O
10.10 euro today O
10.10 euro today O
10.10 euro today O
10.10 euro today O
10.10 euro today O
10.10 euro today O
10.10 euro today O
10.10 euro today O
10.10 euro today O
10.10 euro today O
10.10 euro today O
10.10 euro today O
10.10 euro today O
10.10 euro today O
10.10 euro today O
10.10 euro today O
10.10 euro today O
10.10 euro today O

10.10 euro today O

or

or

or

or

or

or

or

or

or

or

or

or

or

or

or

or

or

or

or

or

0O 0O 0o 0O o 0O o 0o o 0O o OO OO OO 0o o o

10.10 euro in 3 weeks

10.30 euro in 3 weeks

10.50 euro in 3 weeks

10.70 euro in 3 weeks

10.90 euro in 3 weeks

11.10 euro in 3 weeks

11.30 euro in 3 weeks

11.50 euro in 3 weeks

11.70 euro in 3 weeks

11.90 euro in 3 weeks

12.10 euro in 3 weeks

12.30 euro in 3 weeks

12.50 euro in 3 weeks

12.70 euro in 3 weeks

12.90 euro in 3 weeks

13.10 euro in 3 weeks

13.30 euro in 3 weeks

13.50 euro in 3 weeks

13.70 euro in 3 weeks

13.90 euro in 3 weeks

10



Time preferences — Decision sheéhe order of decision sheets was random)

amountioday or amount ir8 weeks
[21] 4.05 euro today O or O 4.05 euro in 3 weeks
[22] 4.05 euro today O or O 4.15euroin 3 weeks
[23] 4.05 euro today O or O 4.25euroin 3 weeks
[24] 4.05 euro today O or O 4.35euroin 3 weeks
[25] 4.05 eurotoday O or O 4.45euroin 3 weeks
[26] 4.05 euro today O or O 4.55euroin 3 weeks
[27] 4.05 euro today O or O 4.65euroin 3 weeks
[28] 4.05 eurotoday O or O 4.75euroin 3 weeks
[29] 4.05 euro today O or O 4.85euroin 3 weeks
[30] 4.05 euro today O or O 4.95euroin 3 weeks
[31] 4.05 euro today O or O 5.05euroin 3 weeks
[32] 4.05 euro today O or O 5.15euroin 3 weeks
[33] 4.05 eurotoday O or O 5.25euroin 3 weeks
[34] 4.05 eurotoday O or O 5.35euroin 3 weeks
[35] 4.05 eurotoday O or O 5.45euroin 3 weeks
[36] 4.05 eurotoday O or O 5.55euroin 3 weeks
[37] 4.05 eurotoday O or O 5.65euroin 3 weeks
[38] 4.05 euro today O or O 5.75euroin 3 weeks
[39] 4.05 euro today O or O 5.85euroin 3 weeks
[40] 4.05 euro today O or O 5.95euroin 3 weeks

[Six further sheets varied the timing of these pdfgoby once adding an upfront-delay of
three weeks for the earlier payoff and once by ugia delay between earlier and later
payoff of one year instead of three weeks. See Fegh for an illustration. Note that the
eight decision sheets were handed out in randomestd
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A2. Questionnaire [translated from German]

1) lam O female O male

2) I was born in the following year:

3) I was born in the following month:

4) lhave __ (how many?) siblings.

5) I was born as (which number?) chilchynfamily.

6) Per week | have roughly euro pocketeyo

| spend my pocket money on:

O mobile phone bill O computer games O clothes

O magazines O cinema O going out

O food and beverages O sport O cosmetica

O music O sweets O concerts

O cigarettes O alcohol O expenses from school
O toys O other:

(For our analysis we create the variables “smokirayid “alcohol consumption” and code it

as 1 if a subject spends pocket money on ciganettgectively alcohol and O otherwise.)

7) | live in the following village:

8) How often do you attend religious celebratiors month? (for example mass, celebration
at a mosque, ...)

Ox 1x 2x 3x 4x > (morethan)4x

O O O O O O

9) Please mark the appropriate item with a cross:
O My parents and | were born in Austria.
O I'was born in Austria. My mother and my fathergeot born in Austria.

12



O I'was born in Austria. One of my parents washwooh in Austria.

O I'was not born in Austria, nor were my parents.

10) Do you save money?

O yes O no

(For our analysis we create the variable “savinghé@code it as 1 if a subject checks “yes”
and 0 otherwise.)

11) Iam m tall.

12) I weigh kg.

(For our analysis we create the variable “bodymassiveight/height"2.)

13



A3. Table A. Regressions behind Table 5

Panel A: Determinants of field behavior: Saving (MarginabBit-Regression)

Explanatory

Dependent variable: Saving

variables
Model A Model B Model C Model D Model E Model F MeldG Model H
Delay -0.132** -0.133*** -0.194%** -0.169*** -0.165*** -0.171%* -0.224%** -0.210%**
aversion (0.052) (0.049) (0.059) (0.065) (0.053) (0.054) 08R) (0.057)
Risk aversion 0.002 0.004 -0.006 -0.002 0.003 0.001 -0.003 0.002
(0.037) (0.037) (0.036) (0.037) (0.036) (0.035) o8a) (0.036)
Ambiguity 0.009 0.007 0.008 0.007 0.004 0.006 0.002 0.008
aversion (0.024) (0.024) (0.024) (0.024) (0.023) (0.023) 0):0)) (0.023)
Age -0.012*** -0.013*** -0.012*** -0.013*** -0.011*** -0.011*** -0.011*** -0.012***
(0.003) (0.003) (0.003) (0.003) (0.003) (0.003) 0QR®) (0.003)
Female -0.012 -0.012 -0.015 -0.015 -0.011 -0.009 -0.012 .018
(0.016) (0.015) (0.015) (0.015) (0.015) (0.015) oqe) (0.014)
German 0.002 -0.001 0.003 -0.000 0.002 0.001 0.003 0.004
grade (0.011) (0.011) (0.010) (0.011) (0.010) (0.010) oqm) (0.010)
Math grade 0.033*** 0.035*** 0.030%** 0.033*** 0.033*** 0.032*** 0.028*** 0.029***
(0.010) (0.010) (0.010) (0.010) (0.010) (0.010) 00®) (0.009)
No. of Siblings -0.009 -0.009 -0.008 -0.007 -0.008 -0.009 -0.007 .000
(0.008) (0.008) (0.008) (0.008) (0.008) (0.008) 0QT) (0.007)
Pocket mo- 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
ney per week  (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 0qm) (0.000)
No. of 639 639 639 639 639 639 639 639
observations
Pseudo R2 0.157 0.157 0.166 0.157 0.168 0.171 0.185 0.179

Notes.*** ** * denote significance at the 1%, 5%, 10B#&vel, robust standard errors in parenthesis.

Model A: 3 weeks delay, low stake, no upfront delay

Model B: 3 weeks delay, low stake, upfront delay.

Model C: 3 weeks delay, high stake, no upfrontylela

Model D: 3 weeks delay, high stake, upfront delay.

Model E: 1 year delay, low stake, no upfront delay.

Model F: 1 year delay, low stake, upfront delay.

Model G: 1 year delay, high stake, no upfront delay

Model H: 1 year delay, high stake, upfront delay.
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Panel B: Determinants of field behavior: Smoking (Margifabbit-Regression)

Explanatory

Dependent variable: Smoking

variables
Model A Model B Model C Model D Model E Model F MelG Model H
Delay 0.034* 0.037*** 0.041** 0.046*** 0.028* 0.020 0.08** 0.035**
aversion (0.018) (0.019) (0.022) (0.023) (0.018) (0.018) 0pm) (0.020)
Risk aversion -0.007 -0.006 -0.006 -0.006 -0.009 -0.009 -0.007 .000D
(0.009) (0.007) (0.010) (0.008) (0.011) (0.012) o) (0.010)
Ambiguity -0.015* -0.011* -0.017** -0.015** -0.017* -0.019* 0.017* -0.017**
aversion (0.009) (0.006) (0.010) (0.009) (0.010) (0.011) o(m) (0.009)
Age 0.007*** 0.005*** 0.008*** 0.007*** 0.008*** 0.008*** 0.008*** 0.007***
(0.003) (0.003) (0.003) (0.003) (0.003) (0.003) 0(®) (0.003)
Female 0.006 0.004 0.006 0.007* 0.006 0.006 0.006 0.007
(0.004) (0.003) (0.005) (0.004) (0.005) (0.005) 0(®) (0.004)
German grade -0.002 -0.001 -0.003 -0.002 -0.003 -0.003 -0.003 .008
(0.002) (0.002) (0.003) (0.002) (0.003) (0.003) 0(®) (0.003)
Math grade -0.007*** -0.005*** -0.007*** -0.006*** -0.009*** - 0.009%** -0.008*** -0.008***
(0.004) (0.003) (0.004) (0.003) (0.004) (0.004) 0Q3) 0.004
No. of siblings -0.002 -0.002 -0.002 -0.002 -0.002 -0.002 -0.002 .00D
(0.002) (0.002) (0.002) (0.002) (0.002) (0.003) oQ2) (0.002)
Pocket money -0.000 -0.000 0.000 0.000 0.000 0.000 0.000 0.000
per week (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 0oQm) (0.000)
No. of. 639 639 639 639 639 639 639 639
observations
Pseudo R? 0.365 0.392 0.357 0.371 0.350 0.343 0.352 0.355

Notes.*** ** * denote significance at the 1%, 5%, 10B#vel, robust standard errors in parenthesis.

Model A: 3 weeks delay, low stake, no upfront delay

Model B: 3 weeks delay, low stake, upfront delay.

Model C: 3 weeks delay, high stake, no upfrontylela

Model D: 3 weeks delay, high stake, upfront delay.
Model E: 1 year delay, low stake, no upfront delay.
Model F: 1 year delay, low stake, upfront delay.

Model G: 1 year delay, high stake, no upfront delay

Model H: 1 year delay, high stake, upfront delay.
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Panel C: Determinants of field behavior: Alcohol consumptidarginal-Probit-Regression)

Explanatory

Dependent variable: Alcohol consumption

variables
Model A Model B Model C Model D Model E Model F MelG Model H
Delay 0.177*** 0.157** 0.209*** 0.203** 0.124* 0.065 0.20*** 0.255***
aversion (0.062) (0.063) (0.078) (0.085) (0.061) (0.063) 06®) (0.068)
Risk aversion 0.020 0.021 0.029 0.024 0.017 0.017 0.025 0.025
(0.049) (0.048) (0.049) (0.049) (0.050) (0.050) 043) (0.048)
Ambiguity -0.057 -0.051 -0.058 -0.056 -0.051 -0.055 -0.052 .058
aversion (0.040) (0.040) (0.041) (0.042) (0.041) (0.042) o4m) (0.038)
Age 0.054*** 0.056*** 0.056***  0.057*** 0.056*** 0.057*** 0.055*** 0.054***
(0.007) (0.007) (0.007) (0.007) (0.007) (0.007) 0oQT) (0.007)
Female 0.007 0.006 0.008 0.010 0.005 0.005 0.007 0.008
(0.019) (0.019) (0.019) (0.019) (0.019) (0.020) 01®) (0.018)
German grade -0.002 0.000 -0.002 -0.001 -0.002 -0.002 -0.002 000.
(0.012) (0.012) (0.012) (0.012) (0.012) (0.012) o1®) (0.012)
Math grade -0.014 -0.015 -0.012 -0.014 -0.016 -0.017 -0.013 .01P
(0.010) (0.010) (0.011) (0.010) (0.010) (0.011) 01@) (0.010)
No. of. Siblings -0.005 -0.005 -0.006 -0.007 -0.005 -0.004 -0.005 .06b
(0.010) (0.010) (0.011) (0.011) (0.010) (0.011) 01@) (0.010)
Pocket money 0.001 0.001 0.001* 0.001* 0.001* 0.001* 0.001 0001
per week (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) 001) (0.001)
No. of 639 639 639 639 639 639 639 639
observations
Pseudo R2 0.399 0.396 0.397 0.395 0.393 0.388 0.400 0.408

Notes.*** ** * denote significance at the 1%, 5%, 10Bével, robust standard errors in parenthesis.

Model A: 3 weeks delay, low stake, no upfront delay
Model B: 3 weeks delay, low stake, upfront delay.
Model C: 3 weeks delay, high stake, no upfrontylela
Model D: 3 weeks delay, high stake, upfront delay.
Model E: 1 year delay, low stake, no upfront delay.
Model F: 1 year delay, low stake, upfront delay.
Model G: 1 year delay, high stake, no upfront delay
Model H: 1 year delay, high stake, upfront delay.

16



Panel D: Determinants of field behavior: Body mass indek $cRegression)

Explanatory Dependent variable: Body mass index
variables

Model A Model B Model C Model D Model E Model F MelG Model H

Delay aversion  0.063* 0.025 0.030 0.016 0.035 0.040 0.039 0.069*
(0.034) (0.033) (0.046) (0.044) (0.031) (0.030)  08B) (0.037)

Risk aversion  -0.060%*  -0.063** -0.062%* -0.063** -0.063** -0.063** -0.063*** -0.062**
(0.024) (0.024) (0.024) (0.024) (0.023) (0.023)  OpaL) (0.023)

Ambiguity -0.024 -0.023 -0.023 -0.022 -0.022 -0.023 -0.022  .028
aversion (0.021) (0.021)  (0.021) (0.021) (0.021) (0.021) ogl)  (0.021)
Age -0.002 -0.002 -0.002 -0.002 -0.002 -0.002 -0.002  .00D
(0.003) (0.002)  (0.002) (0.002) (0.002) (0.002) 0Q2)  (0.002)
Female -0.024*  -0.024**  -0.024**  -0.024**  -0.024*  -0.02#  -0.024**  -0.023**
(0.010) (0.010)  (0.010) (0.010) (0.010) (0.010) 0@  (0.010)
German grade  -0.008 -0.007 -0.007 -0.007 -0.007 -0.007 -0.007  .008
(0.006) (0.006)  (0.006) (0.006) (0.006) (0.006) 0QB)  (0.006)
Math grade 0.006 0.004 0.004 0.004 0.005 0.004 0.005 0.005
(0.006) (0.006)  (0.006) (0.006) (0.006) (0.006) 0QB)  (0.006)
No. of siblings ~ -0.004 -0.004 -0.004 -0.004 -0.004 -0.004 -0.004  .009

(0.005) (0.005) (0.005) (0.005) (0.005) (0.005)  0Q5) (0.005)
Pocket money ~ 0.000%  0.001*  0.001*  0.001*  0.001*  0.001**  0.01*  0.001**

per week (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)  0OQm) (0.000)
No. of 611 611 611 611 611 611 611 611
observations

R2 0.047 0.042 0.042 0.041 0.043 0.044 0.043 0.047

Notes.*** ** * denote significance at the 1%, 5%, 10Bével, robust standard errors in parenthesis.
Model A: 3 weeks delay, low stake, no upfront delay

Model B: 3 weeks delay, low stake, upfront delay.

Model C: 3 weeks delay, high stake, no upfrontylela

Model D: 3 weeks delay, high stake, upfront delay.

Model E: 1 year delay, low stake, no upfront delay.

Model F: 1 year delay, low stake, upfront delay.

Model G: 1 year delay, high stake, no upfront delay

Model H: 1 year delay, high stake, upfront delay.
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Panel E: Determinants of field behavior: Grade for behayrdered-Probit-Regression)

Explanatory

Dependent variable: Grade for behavior

variables
Model A Model B Model C Model D Model E Model F MelG Model H
Delay aversion 1.323** 1.117* 1.890*** 1.814*** 1.357*** 1.463*** 1.633*** 2.161***
(0.499) (0.499) (0.573) (0.624) (0.495) (0.502) 5@) (0.584)
Risk aversion -0.349 -0.390 -0.292 -0.302 -0.431 -0.448 -0.383 .398
(0.316) (0.311) (0.314) (0.315) (0.317) (0.314)  319) (0.317)
Ambiguity -0.390 -0.389 -0.417 -0.421 -0.358 -0.415 -0.378  .42B
aversion (0.291) (0.296) (0.286) (0.290) (0.296) (0.299) 30m) (0.303)
Age 0.034 0.042 0.039 0.046 0.039 0.038 0.039 0.042
(0.029) (0.029) (0.030) (0.030) (0.029) (0.029) 0gm) (0.031)
Female -0.564***  -0.561*** -0.539*** -0.,533** -0.559** -(0.558** -0.559*** -0.542%**
(0.150) (0.149) (0.149) (0.149) (0.149) (0.149) 14@) (0.150)
German grade -0.263***  -0.253*** -0.265** -0.266*** -0.262*** -0.263** -0.261*** -0.282***
(0.086) (0.088) (0.088) (0.088) (0.085) (0.086)  08m) (0.090)
Math grade -0.198** -0.207** -0.177* -0.183** -0.205** -0.205* -0.196** -0.185**
(0.088) (0.090) (0.091) (0.090) (0.089) (0.089)  0ogm) (0.089)
No. of Siblings 0.027 0.027 0.026 0.004 0.023 0.032 0.019 0.008
(0.068) (0.068) (0.068) (0.068) (0.066) (0.067) 0@7) (0.067)
Pocket money 0.002 0.002 0.003 0.003 0.002 0.002 0.002 0.003
per week (0.004) (0.004) (0.004) (0.004) (0.003) (0.003) oQa) (0.004)
No. of 389 389 389 389 389 389 389 389
observations
R2 0.131 0.127 0.136 0.133 0.132 0.135 0.134 0.145

Notes.*** ** * denote significance at the 1%, 5%, 10Bével, robust standard errors in parenthesis.
Model A: 3 weeks delay, low stake, no upfront delay

Model B: 3 weeks delay, low stake, upfront delay.

Model C: 3 weeks delay, high stake, no upfrontylela
Model D: 3 weeks delay, high stake, upfront delay.
Model E: 1 year delay, low stake, no upfront delay.
Model F: 1 year delay, low stake, upfront delay.
Model G: 1 year delay, high stake, no upfront delay

Model H: 1 year delay, high stake, upfront delay.
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