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Abstract
We develop and validate a survey instrument to elicit six key economic preferences in children: undefined
time preferences, risk preferences, altruism, positive reciprocity, negative reciprocity, and trust. The survey
was administered to a sample of 339 nine-year-old children, for whom we also collected behavioral data
through incentivized choice experiments targeting the same preferences. Our econometric analysis allows
us to identify a set of 14 survey items that best predict children’s experimental behavior. For each preference,
we also compare the predictive power of this 14-item validated survey to a shorter 9-item self-evaluation
version. Our results demonstrate that these surveys provide a simple and reliable tool for measuring indi-
vidual preferences in children – enabling researchers to account for heterogeneity when designing and
evaluating policies targeting younger populations.
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1. Introduction
Any decision we make in daily life involves a combination of risk (our willingness to take a gam-
ble in exchange for a possible reward), time (how we value the future relative to the present), and
social preferences (how much we care about the wellbeing of others). Understanding the hetero-
geneity of these preferences is crucial to explaining differences in life outcomes and the persistent
inequalities observed across individuals and societies. A growing body of research suggests that these
undefined preferences, when formed in childhood, are not only predictive of but may also causally
influence long-term outcomes such as educational attainment, financial stability, health behaviors,
and prosocial engagement (Alan & Ertac, 2018; Sutter et al., 2013; Mischel et al., 1989).

To investigate how such preferences develop during childhood and adolescence, economists have
traditionally relied on incentivized experimental tasks, designed to elicit intertemporal, risk-related,
and prosocial behaviors under controlled conditions (for a survey, see Sutter et al., 2019; List et al.,
2021). A substantial literature documents how these preferences evolve across childhood and adoles-
cence. Patience increases with age (Sutter et al., 2015) and children from low socioeconomic status
(SES) families make more impatient choices (Falk et al., 2021b). Older children are more generous
than the younger ones (Fehr et al., 2008, 2013) and prosocial behaviors such as fairness and altru-
ism become more structured and norm-based during adolescence (Almås et al., 2010). Risk aversion
decreases or stabilizes depending on context, and, on average, girls are more risk averse than boys
©The Author(s), 2026. Published by Cambridge University Press on behalf of the Economic Science Association. This is an Open Access
article, distributed under the terms of the Creative Commons Attribution licence (http://creativecommons.org/licenses/by/4.0), which permits
unrestricted re-use, distribution and reproduction, provided the original article is properly cited.

https://doi.org/10.1017/eec.2026.10041 Published online by Cambridge University Press

https://orcid.org/0000-0002-2925-7171
https://orcid.org/0000-0002-5721-3053
mailto:hew@nfa.dk
http://creativecommons.org/licenses/by/4.0
https://doi.org/10.1017/eec.2026.10041


2 Helene Willadsen and Marco Piovesan

(Sutter et al., 2019). Gender differences emerge around puberty – particularly in risk and social
preferences – while SES and cultural background consistently predict variation in time and social
preferences from early childhood (Fehr et al., 2008; Sutter et al., 2013; Blake et al., 2015; Andreoni
et al., 2020).

While incentivized experiments offer incentive compatibility and fine control, they are often
time-consuming, costly, and logistically demanding, especially in large-scale or repeated settings. In
contrast, Psychology has long used questionnaires for eliciting personality traits (for example, Ashton
& Lee, 2009; McCrae & Costa, 2008) and risk taking (for example, Gullone et al., 2000). Another
example is the Strength and Difficulties Questionnaire (Goodman, 1997), which elicits prosociality
with self-rated questions like ‘I usually share with others, for example, CDs, games, food’, that resembles
economists’ understanding of social preferences. However, a major concern remains whether sur-
veys capture the same underlying preferences as incentivized tasks. Among adults, recent advances
have validated short surveys that correlate well with experimental measures (Enke et al., 2022; Falk
et al., 2023), and such tools have been used to map global distributions of preferences (Falk et al.,
2018). In children and adolescents, however, the evidence ismore limited and the correlation between
survey and behavioral measures appears much weaker, raising concerns about measurement equiv-
alence across age groups. For instance, Samek et al. (2021) elicited risk and time preferences using
both experiments and survey questions and discovered only a modest correlation coefficient of 0.09
between experimentally elicited time preferences and survey-based measures of the same among
adolescents, and with a slightly higher coefficient of 0.11 for risk preferences. These correlations
are lower than for adults. Dohmen et al. (2011) report a more substantial correlation coefficient
of 0.26. Falk et al. (2023) report correlations of 0.37 for negative reciprocity, 0.41 for risk prefer-
ences, 0.59 for time preferences and 0.67 for trust. This discrepancy is important to consider when
relying on survey-based tools for measuring preferences in children, particularly in large-scale or
policy-oriented studies where experimental elicitation is not feasible.

Our study addresses this gap by developing, testing, and validating a novel and scalable survey
instrument for measuring time, risk, and social preferences in children and adolescents.We began by
designing candidate questions, spanning domains such as time, risk and social Preferences – trust,
positive and negative reciprocity. These questions were asked in a sample of children aged 9 years:
160 children answered a survey measuring their preferences regarding risk, time, and altruism and
179 answered a survey focusing on positive reciprocity, negative reciprocity, and trust. Either one
week prior to or following the survey, these children participated in a series of incentivized choice
experiments, targeting the exact same set of preferences. By comparing children’s survey responses
with their behavior in the experimental tasks, we identified the subset of items that best predicted
choices in incentivized choice experiments (in terms of maximizing R2). To strike a balance between
explanatory power and brevity, we evaluate all possible survey combinations using both the Bayesian
Information Criterion (BIC) and Root Mean Squared Error (RMSE). While RMSE tends to favor
larger models, we find that BIC selects fewer survey items with only marginal losses in predic-
tive accuracy – making it the preferred approach for constructing a brief and practical instrument.
Our final instrument consists of just 14 survey items yet explains between 11.8% and 34.8% of the
variance in behavior across domains, making it a practical and scalable alternative to experimental
elicitation. Our findings indicate that hypothetical versions of incentivized tasks outperform general
self-evaluation items in predicting children’s behavior. Items that closely resemble the experimen-
tal setup or describe concrete, age-relevant situations – such as decisions involving toys, peers, or
classroom settings – tend to yield better predictive accuracy.This underscores the importance of con-
textual relevance in item design and opens new avenues for research on the effectiveness of different
item types across developmental stages and cultural contexts.

To validate our selection, we conducted an out-of-sample prediction exercisewith a separate group
of children for risk and time preferences as well as altruism. This new sample confirms that the
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selected items retained substantial predictive accuracy in a new population aged 9–16 years old.
With this older sample we also investigate self-evaluation questions, closer to what has been used
with adults in Falk et al. (2023), and we show that these are most useful for eliciting time preferences.

Our contributions are fourfold. First, we construct a novel set of over 100 survey items explicitly
designed to measure economic preferences in children and adolescents. These items were carefully
tailored to be developmentally appropriate, contextually relevant, and suitable for diverse research
settings. The full item pool – along with its child-friendly graphical design – serves as a flexible tool-
box for researchers aiming to study preference heterogeneity across populations and institutional
contexts. Second, we validate a 14-item short-form survey that reliably approximates behavior in
incentivized choice experiments. This is the first validated instrument of its kind that spans risk,
time, and social preferences for children and adolescents, and it is comparable in structure and per-
formance to established adult surveys (e.g., Cappelen et al., 2025; Falk et al., 2023). Our results enable
researchers to incorporate robust measures of economic preferences into large-scale, cross-national,
and longitudinal studies, even when experimental methods are not feasible.Third, we design the sur-
vey to be accessible and practical for use in schools, families, and field research. All questions are
concise, easy to understand, and accompanied by child-friendly illustrations. The instrument can be
administeredwithminimal supervision and is suitable for both individual and group settings,making
it well-suited for use with younger populations. Fourth, we use a transparent and replicable validation
procedure. Researchers can apply the samemethod to identify and validate the best-performing sub-
set of itemswithin their own samples – across different age groups, cultural settings, or socioeconomic
contexts.This adaptability makes the instrument and its underlyingmethodology broadly applicable.
By bridging survey and experimentalmethods in childhood, our study lays the groundwork for a new,
scalable approach to measuring economic preferences in developmentally and policy-relevant con-
texts. Since early-formed preferences play a key role in shaping life trajectories, accurately identifying
them is critical for designing effective interventions – whether in education (e.g., improving time
management or fostering self-regulation), health (e.g., promoting long-term planning for nutrition
and exercise), or financial literacy (e.g., encouraging saving and delayed gratification).

The remainder of the paper is structured as follows: Section 2 reviews the literature on preference
elicitation in youth. Section 3 describes our experimental design and survey construction. Section 4
presents the validation strategy and results. Section 5 discusses implications and limitations. Section 6
concludes.

2. Data
We collected our data by visiting 21 third-grade classes in nine public schools located just outside
of Copenhagen. Participation in the study was voluntary, and therefore we could not obtain a repre-
sentative sample. The participating schools are in seven municipalities: in four of them, the average
household income is below the national average by 1–10%, while in the remaining three it is higher
than the national average by 1–84%. Each class was visited twice, one week apart, for a total of approx-
imately 180 minutes. We contacted 484 parents and received consent from 407 of them (84%). Our
final sample consists of 339 observations, as 68 children were absent during one of the two visits. In
total, 160 children participated in incentivized choice experiments and answered a 59-item survey
on risk preferences, time preferences, and altruism, and 179 children answered a 50-item survey and
incentivized experimentsmeasuring positive reciprocity, negative reciprocity, and trust. To avoid spu-
rious interdependencies, we elicited these preferences with the incentivized choice experiments and
with the hypothetical questions at two separate visits, one week apart. Given the bifurcated structure
of the study, children were exposed to a maximum of 36 survey questions in any single session.

During the activities, children earned tokens that could be exchanged for prizes such as toys
or school materials. We paid out one decision for each experiment to ensure a clear distinction
between the incentivized experimental games and the non-incentivized hypothetical survey items.
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Fig. 1 Examples of decision sheets: (a) Ultimatum game. (b) Questionnaire example (from risk)

Emphasizing the role of incentives in the experimental setting allowed us to clearly communicate the
difference between the incentivized and non-incentivized items.

We explained to the children that earning more tokens would result in receiving more gifts.
However, we deliberately did not disclose the exact exchange rate (1 token = 2 DKK) to minimize
social comparison and avoid strategic behavior. On average, children earned 9.5 tokens – 7.5 from the
incentivized choice experiments and 2 tokens as a participation fee.We also took great care in design-
ing decision sheets, collaborating with a professional graphic designer. Figure 1 reports examples of
decision sheets. Appendix B describes our procedures in detail, including our script and decision
sheets.

Our data have two main components: children’s decisions in the six incentivized choice experi-
ments, and their answers to the 109 hypothetical questions we designed to elicit preferences.

2.1. Incentivized choice experiments
We elicit time preferences by asking children to choose between an amount today (4 tokens) or a larger
amount (5, 6, 7, or 8 tokens) in a week.1 We randomly pick one of these four choices to determine the
payoff.2Weuse the answers to construct ameasure of patience using the switching point from today to
the delayed payoff. For instance, when a child chooses 4 tokens today rather than 5 in a week, but she
chooses 6 tokens in a week instead of 4 today, we assign a patience value of 3. For consistent children,

1The weekly rate of return in our incentivized task varies from a weekly interest rate of r = 0.25 – r = 1 (a doubling of the
here and now endowment) similar to what has been used in Alan and Ertac (2018) and comparable to Angerer et al. (2015).
In both Alan and Ertac (2018) and Angerer et al. (2015), the subjects are approximately the same age.

2To illustrate the random draw to children we gave each decision a color and let the teacher – in front of children – draw
out the color from a bag of colored bricks to determine the decision to be paid out, see also Appendix B.
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this patiencemeasure equals the number of patient decisions. In the case of multiple switching points
(39 observations), we took the average of the switching points.3 Appendix A, Table A.14 reports our
main results restricting the sample to consistent individuals and, alternatively, using the number of
patient choices as a robustness measure of patience.

We elicit risk preferences by asking children to choose between a safe option (an increasing number
of tokens from 1 and 11) or a gamble (0 or 10 tokens with the same probability, i.e., the expected value
of 5). The gamble was illustrated as a draw between two colors (green or orange), and children were
asked to choose which color would represent the winning outcome. At the end of the experiment,
we randomly pick one of these 11 choices to determine the payoff, and the winning color.4 Then, we
construct a measure of risk tolerance using the switching point from the safe option to the gamble.
For instance, when a child chooses 7 tokens for sure rather than the gamble but chooses the gamble
rather than 6 tokens for sure, we assign a risk-loving value of 6. For consistent children, this risk
measure equals the number of risky decisions. As before, in the case of multiple switching points (39
observations), we took the average of the switching points. In Appendix A (Table A.15), we report
our main results using only consistent individuals, as well as alternative measures of risk preferences
based on the number of risky choices and the first switching point.

We elicit altruism by using a dictator game in which children have to allocate 6 tokens between
themselves or another unknown child. Ourmeasure of altruism corresponds to the number of tokens
allocated to the other child. For instance, when a child gives 3 tokens, we assign a value of 3.

We elicit negative reciprocity by using an ultimatum game: the first mover has 6 tokens to allocate,
and the second mover can choose ‘accept’ or ‘reject’ the allocation. We ask children to play as the
secondmover first and state each possible allocation if they want to ‘accept’ or ‘reject’.5 Then, children
play as the first mover. At the end of the experiment, we pair each child with an anonymous third
grader from another school and use children’s decisions to determine their payoffs. Our measure
of negative reciprocity corresponds to the lowest number of accepted tokens. For instance, if a child
declines the offer ‘0 to self; 6 to the other’ but accepts the offer ‘1 to self; 5 to the other’, we assign a
value of 1.

We elicit positive reciprocity and trust by using a sequential trust game: the firstmover has 4 tokens,
and she has to choose howmany of these tokens she wants to send to the secondmover.Then, tokens
are tripled and are sent to the secondmover. Finally, the secondmover can choose howmany of these
tokens she wants to send back to the first mover. We ask children to play first as the second mover
and state how many tokens they want to send back if the first mover sends 1, 2, 3, or 4 tokens. Then,
children play as the first mover and choose howmany tokens they want to send to the secondmover.6
At the end of the experiment, we pair each child with an anonymous third grader from another school
and use children’s decisions to determine their payoffs. We construct a measure of positive reciprocity
using the average number of returned tokens as the secondmover. For instance, if a child never sends
back any tokens, we assign a value of 0. If a child always sends back all the tokens, we assign a value of
(3 + 6 + 9 + 12)/4 = 7.5. We construct a measure of trust using the amount sent as the first mover.
For instance, if a child sends 2 tokens as the first mover, we assign a value of 2.

324% of the sample had multiple switching points. This is similar to Khachatryan et al. (2015) in which 19% of children
have multiple switching points. Willadsen et al. (2024) investigates the determinants of inconsistency in children choice
experiments, particularly the role of cognitive abilities.

4To illustrate the random draw to children we let the teacher – in front of children – draw out a numbered card from a deck
numbered 1-11 to determine the decision row to be paid out. Similarly, the teacher determined the winning color, see also
Appendix B.

5We use the strategy method: subjects must make contingent decisions for all nodes at which they may have to play. This
approach enhances participants’ understanding of the game structure. This design is common in experimental economics,
and Brandts and Charness (2011) provide a comprehensive review of the literature showing that the strategy method induces
results similar to those induced by the direct-response method.

6We again use the strategy method. See footnote 2.
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For both the ultimatumgame and the trust game,we informed children that either their decision as
firstmover or as secondmoverwould be selected for payment.This design introduces role uncertainty
as children did not knowwhich decision would be payoff relevant. Previous work has shown that role
uncertainty may shift behavior toward more altruistic and less spiteful behavior (Iriberri & Rey-Biel,
2011). For context, we therefore relate our results to previous experimental studies with children in
the results section.

2.2. Hypothetical questions
Our survey includes 109 items: 23 to elicit time preferences, 16 for risk preferences, 20 for altru-
ism, 14 for negative reciprocity, 14 for positive reciprocity, and 22 for trust. The development of
these items followed amulti-step process. First, we adapted questions from existing instruments used
with adults, such as the Preference Survey Module (Falk et al., 2023) and psychological tools like the
Strengths and Difficulties Questionnaire (Goodman, 1997). Second, we tailored the items to align
with the cognitive and emotional development of children. This involved rephrasing questions to
reflect situations that children are likely to encounter in everyday life – such as decisions involving
toys, school, or peer interactions – making them more relatable and easier to understand. Questions
that referred to adult-specific domains, such as driving, alcohol, sex, or work, were excluded. We
also developed hypothetical versions of standard experimental tasks, including dictator games, trust
games, and intertemporal choice tasks (e.g., Harbaugh et al., 2003; Sutter et al., 2013). Finally, recog-
nizing that children’s behavior is shaped in part by socialization, we included items reflecting adult
feedback (e.g., from parents and teachers) as well as questions that varied the target of the behavior
– for instance, whether it was directed toward family, friends, or unfamiliar peers – a distinction that
is especially relevant in the context of social preferences (Harbaugh et al., 2003).

For each preference, we have four types of questions: qualitative (for instance, Are you a child who
runs a lot of risks, or do you try to avoid risks?), scenario questions (for instance, Imagine that you
are in a queue. Somebody skips the queue and takes your turn. Will you now tell a teacher instead of
taking your turn? YES/NO), other’s view (for instance, Do your parents tell you to be more cautious?
YES/NO) and the hypothetical version of incentivized choice experiments (for instance, Now you
have to imagine that you have six tokens. You have to choose how many of these tokens you want to keep
and how many you want to give to another child. The other child is your age and lives in Denmark, but
is not someone you know). In short, we prepared our questions specifically for children: the content of
each question reflects situations children commonly experience in their daily lives, and the graphical
layout is child-friendly. All survey questions can be found in Appendix A, Table A.21.

The data has been collected and stored in accordance with the rules set by the General Data
Protection Regulation (GDPR) covering the European Union. As a copy of this data exists as per-
sonally identifiable, we are unable to anonymize the data as defined in the GDPR by the Danish Data
Protection Agency7 (DPA). We are therefore unable to publicly share the data. Instead, researchers
interested in accessing these data must apply alongside the University of Copenhagen for approval
from the DPA and adhere to the specified conditions.8 This process ensures that data sharing aligns
with the highest standards of ethical and legal compliance.

3. Results
Figure 2 presents the distribution of children’s preferences elicited through the incentivized choice
experiments. For each preference, the panel includes a boxplot displaying the mean (×) and median
(●). Overall, children’s behavior aligns with previous findings in the literature. Panel (a) shows time
preferences (patience): on average, children in our sample choose the patient option in 70% of the

7www.datatilsynet.dk/english/legislation.
8www.datatilsynet.dk/regler-og-vejledning/blanketter-og-skabeloner.
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Fig. 2 Distributions of decisions for each type of preference elicited in the incentivized choice experiments. (a) Time
Preferences (n = 147). (b) Risk Preferences (n = 151). (c) Altruism (n = 150). (d) Negative Reciprocity (n = 179). (e) Positive
Reciprocity (n = 159). (f) Trust (n = 164)
Note: The Figure shows the distribution of decisions in the incentivized choice experiments. The top bar shows the interquartile range,
mean (×), and median (●). For time preferences, the x-axis indicates patience, i.e., the switching point from today to the delayed reward.
For risk preferences, the x-axis indicates risk-loving, i.e., the switching point from the safe option to the gamble. For altruism, the x-axis
indicates the number of tokens donated. For negative reciprocity, the x-axis indicates the lowest number of tokens accepted. For positive
reciprocity, the x-axis indicates the average number of tokens returned in the trust game. For Trust, the x-axis indicates the number of
tokens sent by the first mover in the trust game.

decisions, similar to the results in Falk et al. (2021b), but higher than in Angerer et al. (2015), who
use a longer delay. In Alan and Ertac (2018), around 40% of participants make 9 or 10 patient choices
(out of 10), whereas in our data, 33% of children choose the patient option in all 4 decisions. Panel (b)
shows risk preferences (risk tolerance): children choose the risky option in 40% of cases, comparable
to the 45% reported by Khachatryan et al. (2015). The estimated average coefficient of risk aversion
in our sample is r = 0.57, matching the estimate from Sutter et al. (2013). Panel (c) displays altruism:
children donate, on average, 19% of their endowment, which is lower than in Harbaugh and Krause
(2000), Bettinger and Slonim (2006), and Blake et al. (2015), who report average donations of 29%,
27%, and 25%, respectively. Panel (d) shows negative reciprocity: 10% of children accept all offers,
23% accept offers of at least 1 token, another 23% accept offers of at least 2 tokens, and 43% only
accept offers of 3 tokens or more. Murnighan and Saxon (1998) report that 27% of third graders
accept offers of 1 token, while Sutter (2007) finds that 35% accept unequal offers of 2 out of 10 tokens.
Panel (e) displays positive reciprocity: when the first mover sends 1, 2, 3, or 4 tokens, children return,
on average, 1.0, 2.11, 3.32, and 4.51 tokens, respectively. These return amounts are higher and more
responsive than the return amounts reported in Harbaugh et al. (2003), where the returns are 1.63,
2.13, 2.45, and 2.24. Panel (f) shows trust: children in our sample send 47%of their endowment, which
is notably higher than the 18% reported in Harbaugh et al. (2003), and also higher than the estimates
in Sutter and Kocher (2007), who find that second graders send 20% and sixth graders send 36%.
In Appendix (Tables A.8–A.13), we show preferences by gender and age (above and below median
age). To compare these results with other experimental findings with children we refer to Sutter et al.
(2019).

To find the survey questions that provide the best (linear) prediction of individual behavior in
the incentivized choice experiments, we use OLS to regress the experimental outcome on various
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Fig. 3 R2 and BIC for 1–5 regressors. (a) Time Preferences. (b) Risk Preferences. (c) Altruism. (d) Negative Reciprocity. (e)
Positive Reciprocity. (f) Trust
Note: The figure shows the R2 and the BIC for themodels of highest R2 fromOLS-regressionswith all combinations of survey items and 1–5
regressors. The preferred models of the ones that are displayed here are those that minimize the BIC penalty term. For comparison with
an alternative selection criterion, the Appendix (Table A.4) reports 10-fold cross-validated RMSE formodels with 1–5 items. RMSE tends to
favor slightly larger models than BIC, but differences are small; we therefore retain the BIC-optimal specifications shown here.

combinations of survey items. Specifically, our analysis considers all possible combinations of 1–5
survey items and uses (adjusted) R2 to compare models with a similar number of predictors.

To compare models with a different number of items, we consider both the Bayesian Information
Criteria (BIC),9 which penalizes the inclusion of additional regressors, and RMSE from 10-fold cross-
validation. Alternative approaches, such as the Obviously Related Instrumental Variables (ORIV)
approach (Gillen et al., 2019), could in principle address measurement error10 but in our design
predictive validity is the most informative benchmark.

As per construction, R2 increases as more items are added to explain the experimental measure,
but the BIC does not increase monotonically.11 Figure 3 shows both the R2 and BIC for the best com-
binations of survey items (1-5) for all preferences.The Figure shows, for example for time preferences
how R2 increases from 0.126 when including one survey item, up to 0.213 when including five items.
However, the BIC is minimized with just two items, and this model selection criterion implies choos-
ing the specification with the lowest BIC, i.e. two survey items for time preferences. Note that BIC
depends on sample size, so we remove all observations with one or more missing values.

The best set of survey items, i.e., the set of items with the lowest BIC, comprises 14 items: 2 for
time preferences (R2 = 0.162), 4 for risk preferences (R2 = 0.185), 2 for altruism (R2 = 0.124), 3 for
negative reciprocity (R2 = 0.300), 2 for positive reciprocity (R2 = 0.348) and 1 for trust (R2 = 0.118).

To evaluate the models using RMSE, we perform a 10-fold cross-validation procedure, which
randomly partitions the data into 10 subsets, and uses 9 of these folds as training data. For each

9BIC: −2log(L) + k*log(n), where L is the log-likelihood, k is the number of independent variables and n is the number of
observations.

10TheORIV approach, however, requires multiple correlated measures of the same latent construct. Since our experimental
preferences were elicited with only one incentivized measure per domain, and our survey items were designed for predictive
validity rather than internal consistency, instrument relevance is weak. ORIV therefore adds little in this specific setting.

11The BIC was the method of model selection in the working paper version of Falk et al. (2023) (see Falk et al. 2021a).
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fold, we estimate the model using the training data and compute the RMSE on the remaining
dataset. We repeat this procedure 100 times, as the data is randomly partitioned and the results vary
across partitions. The average RMSE across the 100 repetitions and 10-folds are presented in the
Appendix (Tables A.4). As with the BIC, the objective is tominimize the RMSE.The results show that
for time preferences, the RMSE is the smallest for the 5-itemmodel, whereas the BIC selections chose
the 2-itemmodel. For risk preferences, the RMSE is the smallest for the 5-itemmodel, where the BIC
selections chose the 4-item model. For altruism, the RMSE is the smallest for the 3-item model, but
the BIC selection chose the 2-item model. For negative reciprocity, the RMSE is the smallest for the
5-item model, whereas the BIC selection chose the 3-item model. For positive reciprocity, the RMSE
is the smallest for the 3-item model, where the BIC selection chose the 2-item model. For trust, the
RMSE is the smallest for the 3-item model, where the BIC selection chose the 1-item model. In sum,
the RMSE from the cross-validation in Table A.4 generally favors larger models than those chosen by
the BIC.We notice though, that the increase in RMSE is small. For instance, for time preferences, the
RMSE increases by 2.9% when going from the worst predictive model (1 item) to the most predictive
model (5 items).

As our goal is to prioritize model simplicity, we choose the BIC-optimal models. We visualize the
procedure in Figure 2 that displays theR2 andBIC for the combinations of survey items thatmaximize
the R2 for each preference.

Table 1 reports the estimated coefficients from the preferred regressions discussed above: all
selected survey items are statistically significant at the 5-percent level. Appendix A presents sim-
ilar results using standardized measures, which account for differences in the scales between the
experimental tasks and the survey items.

The results in Table 1 show that the hypothetical version of our incentivized choice experiments
is included in our survey for all preferences, similar to Falk et al. (2023). The survey items are all
positively associated with the experimental measures, with one exception: Risk-16 is negatively cor-
related (see Table 2) with the experimental measure. Risk-16 reads ‘Now, think about what others
think of you. Do your friends think that you are brave?’ While one might expect a positive correlation
between perceived bravery and risk tolerance, our results contradict this assumption, reinforcing the
importance of empirical validation. For the specific correlation, we do not have a good explanation,
and we refrain from speculative interpretation, but we chose to retain the item in accordance with
our predefined methodology.

Table 2 shows the chosen survey items for each preference. Table A.20 in the Appendix shows all
the survey items and their correlations with the decisions in our incentivized choice experiments. In
bold, we indicate the selected items. In all but one case, the most correlated items are those chosen
by our validation exercise.

Finally, we test the validity of the results, and we compare our findings with Falk et al. (2023). In
Falk et al. (2023), the authors assess the quality of their survey and report the correlation between the
behavior in the incentivized choice experiments predicted by the survey and actual behavior in the
experiment.The correlations in Falk et al. (2023) vary from 0.37 (negative reciprocity) to 0.67 (trust).
In our data, the correlations vary from 0.34 (trust) to 0.59 (positive reciprocity). Interestingly, Falk
et al. (2023) report the correlations between two repetitions of the exact same incentivized choice
experiment conducted one week apart. The within-subject correlations of behavior vary from 0.59
(risk) to 0.82 (time). Frey et al. (2017) report a test-retest correlation below 0.5 for risk preferences
elicited using multiple price lists. In conclusion, it is not accurate or fair to evaluate the correlations
between survey and incentivized choice experiments against a benchmark of 1.

We perform a final check to see whether random survey answering can produce significant
associations between the survey items and the experiment, by generating new survey answers at
random but keeping the same distribution as the real survey answers. While the simulated data pre-
serves the marginal distribution of each survey item, it breaks any correlation structure between
items and behavioral outcomes, as well as among survey items themselves. This ensures that any
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Table 1 Regression results for all preferences

Variables Time Risk Altruism Neg. Rec. Pos. Rec. Trust

Time-1 0.298***
(0.067)

Time-11 0.133***
(0.054)

Risk-5 0.250***
(0.083)

Risk-6 1.011***
(0.323)

Risk-15 0.384**
(0.159)

Risk-16 −0.595***
(0.219)

Altruism-9 0.309**
(0.137)

Altruism-20 0.207***
(0.066)

NegRec-4 0.417***
(0.063)

NegRec-8 0.479***
(0.136)

NegRec-12 0.321**
(0.139)

PosRec-1 0.580***
(0.065)

PosRec-5 0.208**
(0.097)

Trust-11 0.387***
(0.083)

Constant 1.773***
(0.213)

2.939***
(1.081)

0.401*
(0.222)

1.378***
(0.313)

0.328
(0.452)

0.233***
(0.159)

Observations 147 151 150 179 159 164

R2 0.162 0.185 0.124 0.300 0.348 0.118

Note: Table showsestimationcoefficients fromanOLS regressionof theexperimentalmeasureon thechosen survey items for all six preferences.
The number of observations changes because we had to exclude childrenwho did not answer an item of the survey or who left the class during
the experiment. Standard errors in parentheses: *** p< 0.01, ** p< 0.05, * p< 0.10.

predictive power observed with the real survey is not an artifact of item-level distributions or random
alignment. Then, we regress the random survey items with the experimentally elicited preferences.
We repeat this procedure 1000 times. Table 3 shows the parameter estimates based on the simulated
survey answers. Reassuringly, the mean estimate is zero for all randomly generated survey answers
(see column 1).Theminimum andmaximumvalues are symmetrical around zero (see columns 2 and
3), and the distributions are dense around zero with a low standard deviation (see column 4). Hence,
data that simulates random answering of the survey does not explain the behavior in the incentivized
choice experiments.

3.1. Alternative short survey
Running the hypothetical experiments can be tedious and challenging to do. To investigate the impor-
tance of the hypothetical games for predicting behavior in the incentivized experiments, we redo

https://doi.org/10.1017/eec.2026.10041 Published online by Cambridge University Press

https://doi.org/10.1017/eec.2026.10041


Experim
entalEconom

ics
11

Table 2 Correlations between survey question and behavior in the experiment

ID Item Preference Question Correlation p-Value

Time-1 Time Hypothetical version of the choice experiment 0.355 <0.001

Time-11 Time I really don’t like to wait for the red light to turn green. 0.213 0.0096

Risk-5 Risk Hypothetical version of the choice experiment. 0.230 0.0045

Risk-6 Risk Imagine that you have a choice between being sure that you get one family movie ticket or
taking a chance. You have to choose 3 times. (Number of risky choices)

0.246 0.0023

– Do you take one ticket for sure or the chance when the chance offers you an equal
probability of winning 2 or 0 tickets?
– Do you take one ticket for sure or the chance when the chance offers you an equal
probability of winning 3 or 0 tickets?
– Do you take one ticket for sure or the chance when the chance offers you an equal
probability of winning 1 or 0 tickets?

Risk-15 Risk Now, think about what others think of you. Does your mother or father tell you to bemore
cautious?

0.170 0.0364

Risk-16 Risk Now, think about what others think of you. Do your friends think that you are brave? − 0.215 0.0079

Altruism-9 Altruism Imagine that you have one week of vacation, and for each day, you have ONE ticket for
TIVOLI. The tickets have to be used on separate days. Now you have to choose who gets the
tickets. Howmany for you, and howmany for a friend?

0.257 0.002

Altruism-20 Altruism Hypothetical version of the choice experiment. 0.307 <0.001

NegRec-4 Negative
Reciprocity

Hypothetical version of the choice experiment, minimal accepted offer 0.472 <0.001

NegRec-8 Negative
Reciprocity

Imagine that there is a box of candy in your classroom. The candy should be divided
between everyone in the class. During a break, only you and one other pupil are in the class-
room. The other pupil takes 2 pieces of candy and gives one of them to you. Will you tell your
teacher, who will then take the candy away from both of you?

0.241 0.001

NegRec-12 Negative
Reciprocity

Imagine that you and a friend are both supposed to be quiet. If you are both quiet, you
will get 1 piece of candy, and your friend will get 9 pieces of candy. Will you be quiet or say
something?

0.273 <0.001

PosRec-1 Positive
Reciprocity

Hypothetical version of the choice experiment 0.574 <0.001

PosRec-5 Positive
Reciprocity

Do you want to help, even if it is costly to do so, or do you not want to, if you have to help
your friends?

0.128 0.107

Trust-11 Trust Hypothetical version of the choice experiment 0.344 <0.001

Note: Pearson correlation coefficient between the answer in the survey question and the behavior in the incentivized game for the questions chosen in the validation method, by maximizing R2 and minimizing the
Bayesian Information Criterion. Survey items are translated from Danish.
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Table 3 Comparison real vs. simulated data (1000 repetitions)

Variables (1) Mean (2) Min (3) Max (4) SD

Time-1-rand 0.000172 −0.229 0.218 0.0703

Time-11-rand –0.0000957 −0.192 0.199 0.0569

Risk-5-rand −0.00118 −0.253 0.258 0.0872

Risk-6-rand −0.0129 −1.0246 1.033 0.334

Risk-15-rand −0.00945 −0.910 0.769 0.246

Risk-16-rand −0.00631 −0.536 0.588 0.184

Altruism-9-rand −0.00130 −0.227 0.232 0.0700

Altruism- 20-rand −0.00264 −0.531 0.365 0.137

NegRec-4-rand 0.00153 −0.231 0.263 0.0747

NegRec-8-rand 0.000899 −0.486 0.559 0.167

NegRec-12-rand 0.000922 −0.473 0.569 0.164

PosRec-1-rand 0.000149 −0.224 0.231 0.0769

PosRec-5-rand 0.00360 −0.403 0.442 0.124

Trust-11-rand −0.00296 −0.276 0.309 0.0893

Note: Table shows the mean, maximum, minimum, and standard deviation of the estimated coefficients when regressing the experimental
measure on simulated survey data. We generate the simulated data randomly with the same distribution as in the real data.

the analysis, excluding answers to the hypothetical experiments. The resulting survey has only nine
items.These nine items include two for time preferences, three for risk, two for altruism, and two for
social preferences (reciprocity and trust). The selection is based on the same BIC-guided validation
approach used for the full survey.The complete list of items is reported in the Appendix (Table A.20).

The explanatory power for each preference is lower than in the survey with hypothetical experi-
ments. The explanatory power ranges between 1.6% (trust) and 13.4% (risk).12 Hence, excluding the
hypothetical games drastically lowers the explanatory power. We also notice that the short survey
performs worse than the long survey in terms of BIC. In Appendix A, we present the resulting sur-
vey along with the regression results (Table A.7), and an illustration of the relationship between R2

and the BIC (Figure A.1), as well as an overview of the development of RMSE (Table A.19). In the
Appendix (Table A.3), we also present the results if only the hypothetical experiments are included.

3.2. Validation with a different sample
As a final test, we investigate how our survey questions perform when using a different sample of
children and adolescents (3rd graders, 5th, 7th, and 8–9th graders). We elicited time, risk, and altru-
ism using incentivized-choice experiments, a hypothetical version of the game, and our previously
validated survey questions. In addition, we asked three self-evaluation survey questions similar to
those in Falk et al. (2023): ‘Are you someone who is ready to give up something today to benefit from it
in the future?’ for time preferences. ‘Are you a child that takes risks, or do you try to avoid risks?’ for
risk Preferences, and ‘Are you a child who mostly shares with other children without expecting anything
in return?’ for altruism.

The resulting dataset allows us to compare three different versions of a survey: A Long Survey
that includes all items selected by our initial validation procedure; a Short Survey that excludes
the hypothetical game and a Self-evaluation Survey that includes only the self-evaluation question.
Table 4 reports our estimates.

12Time: R2 = 4.5%; Risk: R2 = 13.4%; Altruism: R2 = 6.6%; Negative Reciprocity: R2 = 12.2%; Positive Reciprocity:
R2 = 1.7%; Trust: R2 = 1.6%.
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Table 4 Regression results, 2018 sample, Time, Risk, and Altruism

(1) (2) (3) (4) (5) (6) (7) (8) (9)
Time Time Time Risk Risk Risk Altruism Altruism Altruism

VARIABLES Long survey Short survey Self-evaluation Long survey Short survey Self-evaluation Long survey Short survey Self-evaluation

Time_1 0.184***
(0.033)

Time_11 0.011 −0.001
(0.046) (0.047)

Time_2 0.106*
(0.061)

Risk_5 0.287***
(0.040)

Risk_6 0.208** 0.412***
(0.106) (0.107)

Risk_15 0.188*** 0.205***
(0.064) (0.067)

Risk_16 −0.169* −0.218**
(0.088) (0.092)

Risk_1 0.145
(0.091)

Altruism_9 0.177** 0.350***
(0.079) (0.081)

Altruism_20 0.355***
(0.041)

Altruism_1 0.104**
(0.049)

Constant 3.293*** 3.968*** 3.564*** 3.007*** 4.119*** 4.096*** 1.008*** 1.509*** 1.765***
(0.180) (0.138) (0.238) (0.378) (0.362) (0.295) (0.156) (0.154) (0.184)

Observations 552 552 552 518 518 518 536 536 536

R2 0.054 0.000 0.005 0.143 0.056 0.005 0.152 0.033 0.008

BIC 1910 1934 1931 2119 2163 2178 1594 1657 1671

Note: All regressions are OLS regressions. The hypothetical experiments are Time_1, Risk_5, and Altruism_20. Standard errors in parentheses: ***p< 0.01, **p< 0.05, *p< 0.10.
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The results show that the Long Survey using the hypothetical version of the game is the most pre-
dictive model with a higher R2 than the other surveys. When comparing the Short Survey and the
Self-evaluation Survey, we find that the Short Survey performs better (higher R2), for Risk Preferences
and Altruism. However, the Self-evaluation Survey performs better for time preferences.

3.3. Scalability
In the Appendix (Tables A.8–A.13), we present a variety of robustness tests, splitting the sample by
boys and girls, as well as by age (born in the first two quarters vs. the two latter quarters). We observe
differences across gender and age. For example, for time preferences, the survey item Time_11 is
significant only for girls and the younger ages, but the hypothetical experiment is significant and large
across all these subgroups. We recommend using the long survey version to ensure comparability
across groups defined by age, gender and socioeconomic background.

Our work not only provides a validated instrument for measuring economic preferences in chil-
dren but also offers a generalizable framework for survey development and validation. Since our full
item set and validation procedures are openly available, researchers in other cultural or institutional
contexts can use our approach to construct customized short scales that are tailored to their tar-
get population. Further, our child-friendly illustrations and figure files are available upon reasonable
request for non-commercial scholarly use. This modular structure enhances the scalability of our
tool and supports broader efforts to collect preference data at scale in settings where incentivized
experiments are not feasible.

4. Conclusion
This study develops and validates a short-form survey instrument designed to elicit six core economic
preferences in children: time preferences, risk preferences, altruism, negative reciprocity, positive
reciprocity, and trust. We show that a set of 14 child-friendly survey items predicts behavior in
incentivized choice experiments, with explanatory power comparable to validated adult surveys.
Our findings demonstrate that the survey captures meaningful individual differences and can be
implemented in a scalable, developmentally appropriate way across various research and policy
contexts.

Themain contribution of our work lies in bridging the methodological gap between experimental
and survey-based measures of economic preferences in childhood. While incentivized experiments
provide high internal validity, their implementation is resource-intensive and often unfeasible in
large-scale, repeated, or field settings.Our validated survey offers a practical alternative thatmaintains
predictive accuracy while reducing cost and complexity. This tool can facilitate preference measure-
ment in schools, field interventions, and longitudinal studies – allowing researchers and practitioners
to incorporate individual heterogeneity into the design and evaluation of programs targeting children
and adolescents.

Our validated survey instruments offer a promising tool for capturing children’s preferences,
which are integral to understanding behaviors with economic and social implications. While the
measures demonstrate robustness and reliability within experimental settings, their application to
real-world behavior warrants further exploration. Experimentally elicited preferences such as risk
aversion, time patience, and prosociality should manifest in field settings – for instance, through
educational choices or peer interactions. However, in the case of children, parental influence plays a
significant role in shaping and mediating these behaviors, complicating direct causal interpretations.
Future research could explore mediation effects via parental influence using structural modeling or
matched registered data, to better understand how early preferences translate into real-world behav-
ior such as academic achievement, health-related decisions, and social participation. Although this
data linkage is ongoing, initial findings suggest promising avenues for scaling and generalizing our
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instrument across broader populations. Addressing the interplay between individual preferences and
parental decision-making will be essential for interpreting these measures and applying them to the
design of effective policies and interventions.

Overall, our work establishes a foundation for scalable and reliable preference measurement in
childhood. By enabling researchers to track how individual preferences evolve and how they relate to
important life outcomes, this survey instrument contributes to the broader agenda of understanding
economic behavior across the life course. It also opens the door to more personalized and effective
interventions – whether in education, health, or social policy – tailored to the behavioral profiles of
younger populations.

Supplementary material. The supplementary material for this article can be found at https://doi.org/10.1017/eec.2026.
10041.
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