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Abstract 

The formation of economic preferences in childhood and adolescence has long-term consequences 

for life-time outcomes. We study in an experiment with 525 teenagers how both birth order and 

siblings’ sex composition affect risk, time and social preferences. We find that second born children 

are typically less patient, less risk averse, and more trusting. However, siblings’ sex composition 

interacts importantly with birth order effects. Second born children are more risk taking only with 

same-sex siblings. For trust and trustworthiness, birth order effects are larger with mixed-sex siblings 

than in the single-sex case. Only for patience, siblings’ sex composition does not matter. 
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I. Introduction 

Economic preferences shape the outcomes of one’s life to a large extent. For instance, time 

preferences are related to school performance and thus educational achievements, meaning that they 

affect labor market outcomes and lifetime income (Heckman et al., 2006; Castillo et al., 2011; Moffitt 

et al., 2011; Golsteyn et al., 2014; Alan and Ertac, 2018). Risk preferences have an influence on 

financial behavior (Meier and Sprenger, 2010, 2013), and social preferences, like trust and 

reciprocity, are important for cooperation within a society and can even help markets work efficiently 

(Fehr et al., 1993; Knack and Keefer, 1997; Zak and Knack, 2001; Kerschbamer et al., 2017). 

Only in more recent years, economists have become very much interested in the formation of 

economic preferences. Promoting a better understanding of the development of economic preferences 

promises to provide insights into the sources of heterogeneity in economic preferences among 

subjects, and therefore also reveals potential anchor points for policy interventions to mold economic 

preferences. While some studies show that the variation in economic preferences can at least partly 

be explained by genetic variation (Cesarini et al., 2009; Zyphur et al., 2009), large parts of differences 

in economic preferences still require additional explanations that are related to different environments 

in which subjects grow up and make economic choices. Besides looking at the influence of schools 

and peer groups, the influence of families has naturally captured lots of attention in this literature 

about the formation of economic preferences. For instance, several studies have addressed the 

influence of the socio-economic status of parents on children’s economic preferences, typically 

finding that higher socio-economic status of parents goes along with more patient children who are 

also more risk tolerant, more often prosocial and more competitive (Dohmen et al., 2012; Kosse and 

Pfeiffer, 2012; Bauer et al., 2014; Almas et al., 2016; Deckers et al., 2017). Besides acknowledging 

the influence of parents, it is straightforward to realize that siblings may also have an impact on each 

other. 

In fact, there is an influential literature showing that birth order affects outcomes. For example, 

later born children have lower IQ (Bjerkedal et al., 2007; Black et al., 2011), lower education (Black 

et al., 2005; Booth and Kee, 2008; Härkönen, 2014), higher mortality risks (Barclay and Kolk, 2015; 

Modin, 2002), they earn less (Behrman and Taubman, 1986; Björklund and Jäntti, 2012) and are more 

likely to smoke (Black et al., 2016). The development of cognitive skills is substantially influenced 

by older siblings (Dai and Heckman, 2013). Interestingly, there is much less evidence on how birth 

order affects economic preferences, although the latter have an impact on economic outcomes. 

Moreover, the related literature – discussed below in more detail – typically focuses on birth order 

effects and puts little (or no) emphasis on siblings’ sex composition (that refers to whether siblings 

have the same sex or are of different sex). 
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Siblings – and thus birth order and the sex composition of siblings – can be expected to have an 

impact on economic preferences because siblings compete for parental attention. As a consequence, 

children adapt their behavior to reach this goal, which may lead to differentiate one’s behavior from 

siblings’ behavior to capture more parental attention (Sulloway, 1996; Hertwig et al., 2002). Yet, 

besides this tendency to show different behavior than one’s siblings, siblings may also have the 

opposite effect of assimilating behavior, because siblings can learn from each other through imitation 

(Rust et al., 2000). Given that birth order and sibling’s sex composition are important for parental 

behavior and sibling’s interaction and potential imitation or differentiation (Whiteman et al., 2007), 

we are going to study how birth order and siblings’ sex composition are related to three key domains 

of economic preferences, namely time, risk and trust preferences. A major contribution of this study 

is to disentangle the birth order and the siblings’ sex composition effect on economic preferences, 

and check whether these effects also interact with a subject’s sex.  

We present an experimental study with 525 adolescents in 10th grade and an average age of 16 

years. The experiment was run during regular school hours, thus minimizing drop-outs and self-

selection issues. The experimental elicitation of time, risk, and trust preferences was incentivized, 

and questionnaire data allows us to relate experimental choices to the family context, in particular to 

both birth order and siblings’ sex composition. 

We focus in our study on adolescents and do this for several reasons. First, this age is of immense 

practical importance and of scientific interest, as it is right at the border between having to accept the 

decision of one’s parents and making one’s own (significantly influential) life decisions for the first 

time. Second, adolescence is a phase in life which sets the cornerstone for lifetime outcomes such as 

educational choices, or the creation of habits which are known to be hard to change once acquired 

(like smoking, drinking or unhealthy diet).1 Third, adolescents are still integrated into their family 

context and, therefore, family composition should not be diluted by later developments in life after 

leaving the parents’ house. Fourth, work on siblings’ role in gender development suggests that the 

differentiation of siblings (in relation to other siblings) sets in during adolescence as youths focus on 

developing their unique identities (Grotevant, 1978; McHale et al., 2001). 

The broad set of economic preferences investigated, and the opportunity to speak to both the 

importance of birth order and siblings’ sex composition and to identify the relative effect of both 

factors sets our paper apart from previous studies. In general, the research in economics regarding 

birth order, siblings’ sex composition and economic preferences is still scarce. Some important 

studies focus on risk preferences – one of the three types of economic preferences we are looking at 

 
1 For example smoking during adolescence, even infrequently, is a highly significant predictor of later regular smoking, 

up to the point that those who did not smoke during adolescence will most likely never start smoking (Chassin et al., 
1990). 
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– and the influence of the family context. Dohmen et al. (2012) show that first born children are more 

similar to their parents in terms of risk preferences than later born ones and Alan et al. (2017) report 

that the correlation between mother’s and daughter’s risk preferences is very strong and significant, 

while it is much weaker and insignificant for mothers and boys. Consistent with this view, later born 

children have been found to be less risk averse than first borns using field behavior data (Yiannakis, 

1976; Sulloway and Zweigenhaft, 2010). Using a large Swedish survey sample of adults, Lampi and 

Nordblom (2011) relate both time and risk preferences to birth order, finding that later born children 

are less patient than first born children. Three features distinguish their work from ours. Their survey 

did not involve incentives, they had adult participants, and they did not investigate trust. The only 

studies we know that focus on birth order effects and use incentivized experiments are the studies by 

Courtiol et al. (2009) and Okudaira et al. (2015). Courtiol et al. (2009) found in a sample of French 

students that first born children are less trustful and reciprocate less than later born children in a 

standard investment game by Berg et al. (1995). They used an incentivized experiment, but in 

comparison to our paper they did not relate their findings to siblings’ sex composition, nor did they 

study risk or time preferences. Furthermore, while we studied adolescents for the reasons explained 

above, Courtiol et al. (2009) let adult university students participate in their study. Okudaira et al. 

(2015) examined competitive behavior and reported no birth order effects. Yet, they found that the 

siblings’ sex composition matters; men with older sisters were less competitive than men with older 

brothers in their Japanese high school sample. So, they considered both birth order and siblings’ sex 

composition, as we do, but we consider a different and larger set of economic preferences by focusing 

on risk, time, and trust preferences. 

We find that birth order is an important factor for all three preferences and, moreover, that for trust 

and risk preferences, the siblings’ sex composition has a significant impact as well. First born children 

are in general more patient and trust less than second born children. However, while patience is 

independent of the siblings’ sex composition, trust increases for boys in mixed sex families. 

Additionally, second born children are only more risk taking when all siblings have the same sex. In 

case of mixed sex siblings, children vary in their risk preferences with regard to the gender. Boys are 

more risk taking than girls, but there is no birth order effect, implying that the gender effect dominates 

any potential birth order effect. Most of these results are in line with our hypotheses that we are going 

to present in the following section II. Afterwards, we introduce in section III the experimental design 

of our study. Section IV presents our results in detail. Section V discusses the results and relates them 

in particular to our hypotheses, and section VI concludes the paper. 
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II. Hypotheses 

Birth order position and siblings’ sex composition may affect economic preferences for two 

reasons. First, parental investment differs among siblings. First born children usually have access to 

more family resources than later born ones (Sulloway, 1996). For example it has been shown that 

first born children spend more quality time with their parents than second born children, even when 

parents try to divide their time equally between their offspring (Hertwig et al., 2002; Price, 2008). 

They also benefit from an early absence of sibling rivals for a share of parental investment (Jacobs 

and Moss, 1976).2 Not only birth order has an impact on parental treatment, also the siblings’ sex 

composition is important. In general it has been found that parents favor the child of their own sex 

such that mothers spend the least time with their children if they have only boys (Crouter et al., 1995; 

McHale et al., 2000). This differentiated parental treatment is especially apparent in mixed-sex dyads 

of siblings, where mothers and fathers tend to spend relatively more time with the child of their own 

sex and their treatment tends to differ more between boys and girls. Gender specific treatment can 

lead to an enforcement of gender socialization and gender stereotypical behavior of children, which 

is more pronounced in mixed-sex dyads. It has been shown for example that boys who spend more 

time with their fathers comply more with gender stereotypes (Lawson et al., 2015) and that girls with 

brothers do on average more housework (Crouter et al., 1999; McHale et al., 1999, 2000)  

Second, in addition to differentiated parental investment, the presence of siblings as such plays an 

important role in child development. Children react to siblings and do this in two different ways (e.g. 

Whiteman et al., 2007). First, children compete as afore-mentioned over parental attention. To reduce 

direct competition and to get a share of parental time children try to find their own niche to make it 

difficult for parents to compare them. This attempt to differentiate oneself from other siblings is 

known as de-identification (Sulloway, 1996). The de-identification process can depend on the birth 

order (Sulloway, 1996) and is in general more pronounced if siblings have different sex (Feinberg et 

al., 2003). The second mechanism is social learning. Children learn from their siblings and copy their 

behavior, making for example girls with brothers more masculine and boys with sisters more feminine 

(Rust et al., 2000). This process can be especially important for younger siblings due to the tendency 

of imitating higher status models (Rust et al., 2000) and for same sex dyads due to higher intimacy 

(e.g., Hetherington, 1991; Buhrmester, 1992; Tucker et al., 1997). Social learning increases the 

likelihood that children who have an older sibling of the other sex have less stereotyped gender role 

concepts (Stoneman et al., 1986; Rust et al., 2000).  

 
2 It has been shown that first born children grow faster (Meredith, 1950; Wingerd, 1970) such that there exists a strong 

and significant negative correlation between birth order and height (Hatton and Martin, 2010; Lundborg et al., 2014). 
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From the above considerations we can derive the following hypotheses for our three domains of 

economic preferences. 

A. Time preferences 

First born children tend to spend more quality time with their parents (Price, 2008) and to conform 

more with parental values than their younger siblings (Sulloway, 1995, 1996). In the case of time 

preferences this would lead to first born children being more patient than their younger siblings given 

that adults have been found to be in general more patient than adolescents (Lahav et al, 2010). The 

reaction of second born children would be to be less patient if they followed the aspect of de-

identification or to be also patient if social learning dominated de-identification. 

 

Hypothesis 1: a) Second born children are less patient than first born children if de-identification 

dominates. b) There are no time preference differences between first born children and second born 

children if social learning dominates. 

 

Time preferences show in general no clear pattern with regard to the gender of the child.3  

Therefore, parental behavior should not be different in this matter, nor should social learning and de-

identification differ between single sex and mixed sex siblings.  

 

Hypothesis 2: The siblings’ sex composition has no influence on time preferences. 

B. Risk Preferences 

In line with Sulloway (1995;1996), Dohmen et al. (2012) found that first born children are more 

similar to their parents in terms of risk preferences than later born ones and that the willingness to 

take risks decreases with age. The size of the differences between first and second born children 

depends on the siblings’ de-identification and social learning.  

 

Hypothesis 3: a) Second born children are less risk averse than first born children if de-

identification dominates. b) There are no risk preference differences between first born children and 

second born children if social learning dominates. 

 

 
3 For example, Dohmen et al. (2010) and Deckers et al. (2017) found that boys are more patient than girls, while studies 

by Bettinger and Slonim (2007) and Castillo et al. (2011) found that girls are more patient than boys. 
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However, as risk preferences have been found to differ between boys and girls (Croson and Gneezy, 

2009, Cárdenas et al., 2012; Deckers et al., 2017) and parents have been found to differ in their 

treatment of girls and boys especially in the encouragement of sex-typed activities (Lytton and 

Romney, 1991) we presume that the results for de-identification or social learning in families with 

single sex or mixed sex siblings will be different. First, studies found that the de-identification process 

is more pronounced with mixed sex siblings compared to single sex siblings (Feinberg et al., 2013), 

so children might rather try to differ from their siblings by acting in line with the gender stereotype 

than by differing with respect to birth order. In the case of mixed sex siblings this would imply that 

girls will tend to be more risk averse and boys more risk seeking, independent of their birth order 

position. Second, studies show that children copy their siblings (e.g., Koch, 1956; Sutton-Smith and 

Rosenberg, 1970). Therefore, gender differences should be smaller with mixed sex siblings as boys 

and girls converge in their behavior under these circumstances. 

 

Hypothesis 4: The siblings’ sex composition has an influence on risk preferences, such that birth 

order has a stronger impact in case of same sex siblings. 

C. Trust and Trustworthiness 

Different from time and risk preferences, social learning is an important mechanism for trust 

behavior. Children learn from their siblings, especially younger siblings from their older siblings 

(Rust et al., 2000). Older brothers and sisters are more likely to reciprocate than younger children and 

thus younger siblings experience more instances of positive reciprocity than do older siblings (Hardin, 

2001) and learn by these role models. This is in line with the finding that trust and trustworthiness 

increase from early childhood to early adulthood and that children trust older children in general more 

than children of their own age (Sutter and Kocher, 2007).  

 

Hypothesis 5: Second born children trust more than first born children and are more trustworthy 

than first born children 

 

The social learning process might differ with regard to the gender composition of siblings. While 

men trust in general more, women reciprocate more (Buchan et al., 2008). So, if boys have sisters 

they learn that they can trust (their sisters) and be trustworthy, while girls with brothers learn the 

opposite. This could lead to differences in the trust level between mixed and single sex siblings. 
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Hypothesis 6: Gender differences in the levels of trust and trustworthiness are more pronounced in 

mixed sex siblings. Boys trust more and are more trustworthy if they have sisters. Girls trust less and 

are less trustworthy if they have brothers. 

 

III. Experimental Design 

Our study was carried out in 27 classes from eight secondary schools in the German state of 

Schleswig-Holstein, including 525 students who were all attending 10th grade in school. The schools 

included three different types of secondary schools that vary in level and length of schooling.4 Having 

different school types offered us the possibility to get students with different socio-economic and 

intellectual backgrounds. The study was approved by the Ministry of School and Professional 

Education and the principals and teachers of the participating schools gave permission to conduct the 

experiments during regular school hours. Parents were informed about the experiment and also gave 

their permission. Participation of students was, of course, also voluntary, but none opted out. 

The experiment was computerized, using the mobile Kiel Econ Lab and z-tree (Fischbacher, 2007). 

Experimental sessions were conducted with up to 25 participants per session in dedicated class rooms 

and lasted about 45 minutes. Since the experiments were run during regular school hours we 

minimized dropouts and self-selection. All students faced the same set of explanations, decision tasks, 

questionnaires and payoffs. While inside a classroom all students faced the same sequence of decision 

tasks, it was randomized on the class level in order to account for possible order effects. The 

experiments were incentivized and each subject was paid according to her or his choices. At the end 

of the experimental session, one decision was randomly selected for payment. It was explained that 

the choices were anonymous and that payments would be handed out in sealed envelopes, which one 

experimenter would prepare and another experimenter would distribute to the participants in a double 

blind procedure. Payments were on average €4.32. Students were directly paid in cash5, except if 

 
4 The school types are Gymnasium (3 schools), Gemeinschaftsschule (3), and Regionalschule (2). Since 2014, the 

education act of Schleswig-Holstein (Schleswig-Holsteinisches Schulgesetz) intends a two-tier secondary education 
system with community schools (Gemeinschaftsschule) and high schools (Gymnasium), which start after 4 years of 
elementary school. We also have two regional schools (Regionalschule) in our sample, a school type to be discontinued 
after 2019. The main differences between the different school types are the following. In a community school all 
educational qualifications of secondary education can be acquired in a common educational framework. This is the first 
general education qualification ("Erster allgemeinbildender Schulabschluss") after the 9th grade, the "Mittlere Reife” 
after the 10th grade, which both qualify for vocational training, and in addition the “Abitur” after the 13th grade, 
qualifying for university admission. High schools prepare students for higher education. In the majority of high schools, 
students can achieve their “Abitur” after the 12th grade. Regional schools terminate after the 10th school year, thus they 
can not qualify for university admission. Information from this paragraph is based on the state’s website (Landesportal 
Schleswig-Holstein; 2017). 

5 We were able to pay all children in cash, except for one school. In this school the children could earn coupons for the 
cafeteria, which was perceived as equivalent to cash because students could spend their coupons on whatever they liked 
in the canteen, for example lunch or sweets. 
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future payments became necessary in the time preference task, in which case a sealed envelope was 

handed to the teacher who was instructed to hand it to the according subject on the determined date 

in the future. The teachers had no information regarding the task and could therefore draw no 

conclusion about the behavior of the children.  

A. Time Preferences 

Time preferences were elicited through a choice list of 20 binary choices (similar to the lists used 

in Bettinger and Slonim, 2007, or Sutter et al., 2013, who also worked with children and who reported 

good understanding of children). In the list presented in Table 1, subjects were asked to choose 

between a payment today and a payment in three weeks. The early payment remained fixed at €4.00 

and the delayed payment increased monotonically in €0.10 steps from €4.00 to €5.90. To calculate 

the future equivalent, we take the switching point between the last immediate payment and the first 

delayed payment. The choice lists were designed in a way that it was not possible to switch more than 

once from the left to the right hand side in each list, a procedure that has been used in other 

experiments as well (e.g., Dohmen et al., 2010). In the example in Table 1 the future equivalent would 

be 4.25€. Higher levels of the future equivalent indicate a higher level of impatience.  

 

TABLE 1: EXAMPLE: CHOICE LIST FOR TIME PREFERENCES 

1) €4.00 today ☒ or €4.00 in 3 weeks □ 
2) €4.00 today ☒ or €4.10 in 3 weeks □ 
3) €4.00 today ☒ or €4.20 in 3 weeks  □ 
4) €4.00 today □ or €4.30 in 3 weeks ☒ 
5) €4.00 today □ or €4.40 in 3 weeks ☒ 
… …  … …  
20) €4.00 today □ or €5.90 in 3 weeks ☒ 

 

B. Risk preferences 

We elicited risk preferences by using the design of Eckel and Grossman (2002). This design has 

been shown to be easy to understand for a broad range of socioeconomic groups with diverse 

mathematical skills (Dave et al., 2010), making it suitable also for our study with children. The 

students had to choose one out of the six lotteries that are displayed in Figure 1. In each lottery, the 

chances to win a high or low prize were equal to 50%. The lotteries increased in risk and expected 

value, starting from the top of Figure 1 with a sure gain of €4 and continuing in clockwise order to 

the two last lotteries with an expected value of €5. Overall, risk aversion decreased from the first to 
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the last lottery. Note that the two last lotteries had the same expected value, but the lottery with prizes 

€9 or €1 was riskier than the penultimate one with prizes of €8 or €2. 

 

 

FIGURE 1: RISK PREFERENCE TASK 

Notes: The lottery at the top will be coded as Lottery 1, and in clockwise order the following lotteries are coded as lotteries 2-6. Higher 

lottery numbers imply more risk taking. 

 

 

C. Trust and Trustworthiness 

Trust and trustworthiness were elicited with the investment game by Berg, Dickhaut, and McCabe 

(1995). Both players in this game were endowed with €2 in the beginning. The sender could then 

transfer an amount between €0 and €2 to the receiver. The transfer was tripled and the receiver could 

return any amount between zero and the tripled transfer to the sender. Participants played in both 

roles. 

D. Further Variables of Interest 

In addition to the experimental tasks on time, risk and trust preferences, the subjects had to solve 

ten raven matrices as an indicator for cognitive reflection. At the end of the experiment a 

questionnaire with demographic questions as well as questions regarding individual field behavior 

was administered (see the Appendix for all items). Demographic questions included age, gender, 

height, weight, number of siblings, age of siblings and siblings’ sex, as well as information about 

4.04.0

3.55.0

3.06.0

2.57.0

2.08.0

1.09.0
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their parents. Furthermore, the socioeconomic background was measured with the family affluence 

scale (FAS) (Currie et al., 1997), which has been especially developed for children and builds on self-

reported information on a subject’s household (own room, holidays, number of books, cars and 

computers). Higher levels thereby indicate a higher socio-economic background (Boyce et al., 2006). 

 

IV. Results 

Table 2 presents an overview of the descriptive statistics and the experimental choices. In our 

complete sample of 525 students, 50.3 percent are male. The average age is 15.95 years and 40 percent 

of students attend a Gymnasium, which is close to the German average (of 46 percent). On average, 

the students have 1.51 siblings (1.16 biological siblings); 12.57 percent of them are only children, 

47.81 percent have one sibling and 23.81 percent have two siblings. Of those who have siblings, 34.29 

percent are first born, 33.33 percent are second born, 13.52 percent are third born, and 6.28 percent 

are fourth or later born children. 

In the following analysis, we have to exclude those students who are single children. Moreover, we 

focus our analysis on first born and second born children, since birth order effects are assumed to be 

largest between the oldest children in families (Schacter et al., 1976, 1978). In order to keep a 

sufficiently large sample size, we do not only restrict our sample to families with two children only, 

but also include families with three children (while analyzing only the first and second born). This 

yields a set of 312 adolescents, whose summary data are shown on the right-hand side of Table 2. 

Regarding the economic preferences there are no significant differences between the sample of all 

525 adolescents and the subsample of 312 adolescents that we use for our analysis. The only (weakly 

significant) difference between the samples is found in the age of the mothers as the 312 children 

included in the analysis have in general a younger mother, because we only concentrate on first and 

second born children.6 Of those 312 adolescents, almost exactly 50% are first born and 50% are 

second born, and 67.6% of them grew up in families with a single sex siblings-composition. When 

examining the effect of the sex-composition of siblings in the paper, we will consider only the sex of 

the first born and second born child and classify the composition as either single sex or mixed sex. 

Since we also include families with three children, our approach presented in the paper ignores the 

sex of the third child. In Appendix B we show that the main results presented in the paper are robust 

to a more conservative splitting of the sample with respect to siblings’ sex composition where we 

define single sex as only those cases where all siblings have the same sex also in families with three 

 
6

 We only control for the age of the mother, because not in all cases the age of the father was known.  
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children. Given this robustness, we proceed here with our approach of looking at the sexes of the first 

born and second born only. 

 

TABLE 2 DESCRIPTIVE STATISTICS 

 

Complete Sample Sub-Sample  
(Families with 2 or 3 children) 

Diff. 
(Prob 
> |z|) 

Variable Obs. Mean SD Min Max Obs. Mean SD Min Max  

Male 525 0.50 0.50 0 1 312 0.52 0.50 0 1 0.584 

Age 525 15.95 0.64 15 18 312 15.94 0.65 15 18 0.859 

Gymnasium 525 0.4 0.49 0 1 312 0.43 0.5 0 1 0.402 

FAS 525 11.34 2.29 4 16 312 11.43 2.26 4 16 0.500 

Raven test 525 7.09 1.09 0 10 312 7.09 1.16 0 10 0.866 

Pocket money* 524 37.82 36.79 0 587 311 36.95 40.88 0 587 0.421 

Mother’s age at birth 524 30.37 4.77 15 48 312 29.78 4.34 15 41 0.090 

No. Siblings 525 1.51 1.09 0 5 312 1.2 0.4 1 2 0.000 

Spacing in years 
(1st/2nd) 

525     312 3.28 1.99 0 13 
 

First born# 525 0.35 0.48 0 1 312 0.5  0 1 0.000 

Second born# 525 0.33 0.47 0 1 312 0.5  0 1 0.000 

Single sex  525 0.57 0.5 0 1 312 0.68 0.47 0 1 0.003 

Experimental choices          

Future equivalent  525 4.90 0.62 4 5.9 312 4.89 0.61 4 5.9 0.692 

Risk 525 2.6 1.69 1 6 312 2.71 1.72 1 6 0.380 

Trust 525 1.31 0.6 0 2 312 1.3 0.6 0 2 0.764 

Trustworthiness 525 0.7 0.38 0 1.69 312 0.68 0.38 0 1.69 0.556 

Notes: 

* Pocket money is measured in Euro per month. 
# Fraction of children who are first, respectively, second born (conditional on having siblings). 

We test differences between the samples by using the Wilcoxon ranksum test. 

 

A. Time preferences 

Table 3 shows the average choices in the time preferences experiment. The numbers in the table 

indicate the future equivalent, i.e., the amount of money that participants need to get in three weeks 

in order to give up an immediate payment of €4.00. On average, this future equivalent is €4.89€ (and 

it is €4.90 in the complete sample of 525 students). It differs only slightly, and insignificantly, across 

gender with €4.87 for boys and €4.91 for girls (Wilcoxon ranksum test: z =0.245, Prob > |z| = 0.8063). 
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TABLE 3: TIME PREFERENCES (FUTURE EQUIVALENT, IN €) 

   All Boys  Girls 
  Single sex Mixed sex  Single sex Mixed sex 
1st  born 4.812 4.733 4.820  4.869 4.886 
2nd  born 4.957 4.932 5.083  4.944 4.910 
All (mixed/single)  4.833 4.951  4.907 4.898 
All 4.885 4.866  4.905 
 

 

 

The average future equivalent for first born children is €4.812 and for second born children €4.957. 

This difference is significant at the 5%-level (z =-2.025, Prob > |z| = 0.0428).  

Table 4 presents a Tobit regression that includes several background variables. In Model 1 it 

confirms that there is no gender difference in patience. Model 2 shows, however, a strong birth order 

effect, such that second-born children are significantly more impatient than first-born children, which 

is consistent with our Hypothesis 1 a). 

As we do not have a gender effect in our data, the question remains if we nevertheless find 

differences between mixed and single sex siblings. Dropping gender and birth order in Model 3 shows 

that mixed sex in itself has no significant impact. This is also true when retaining the variables “Male” 

and “2nd born” in Model 4. Yet, motivated by Hypothesis 2, in Model 5 we control more carefully for 

interaction effects of mixed sex composition with birth order or gender. As we see, both interaction 

terms (2nd born*Mixed sex and Male*Mixed sex) are not significant and do not alter our birth order 

effect sizes. Therefore, this model shows that there is no difference between mixed and single sex 

siblings’ compositions, which means that we cannot reject our Hypothesis 2 (of finding no effect of 

the siblings’ sex composition). 

Besides our main interest in birth order and siblings’ sex composition effects, we note from Table 

4 two further independent variables that are significant for time preferences. Children from a higher 

socioeconomic background (with a higher score in the family affluence scale FAS) are more patient 

(consistent with recent findings by Deckers et al., 2017) and children from families with 3 children 

are less patient than children from families with 2 children. 
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TABLE 4: TIME PREFERENCES 

 (1) (2) (3) (4) (5) 
Male -0.045   -0.035 -0.092 
 (0.07)   (0.07) (0.09) 
2nd born  0.218***  0.213*** 0.211** 
  (0.07)  (0.07) (0.10) 
Mixed sex   0.070 0.050 -0.046 
   (0.09) (0.09) (0.18) 
2nd born*Mixed sex     0.011 
     (0.20) 
Male*Mixed sex     0.188 
     (0.17) 
Risk (std.) -0.008 -0.023 -0.016 -0.021 -0.026 
 (0.06) (0.06) (0.05) (0.06) (0.06) 
Raven (std.) 0.025 0.029 0.028 0.030 0.035 
 (0.05) (0.05) (0.05) (0.05) (0.05) 
Pocket money (std.) 0.070* 0.071* 0.068 0.070* 0.064 
 (0.04) (0.04) (0.04) (0.04) (0.04) 
FAS (std.) -0.173*** -0.165*** -0.174*** -0.165*** -0.168*** 
 (0.05) (0.05) (0.05) (0.05) (0.05) 
Mother’s age (std.) 0.064 0.013 0.064 0.013 0.007 
 (0.05) (0.05) (0.05) (0.05) (0.05) 
No. of Siblings 0.201* 0.188* 0.194* 0.194* 0.191* 
 (0.10) (0.10) (0.10) (0.10) (0.10) 
Spacing 0.009 0.008 0.008 0.007 0.008 
 (0.03) (0.03) (0.03) (0.03) (0.03) 
constant 4.669*** 4.551*** 4.637*** 4.554*** 4.584*** 
 (0.15) (0.15) (0.15) (0.14) (0.13) 
Sigma constant 0.663*** 0.657*** 0.663*** 0.656*** 0.654*** 
 (0.03) (0.03) (0.04) (0.03) (0.03) 
No. of Obs. 311 311 311 311 311 
Pseudo R2 0.037 0.047 0.037 0.048 0.049 
Prob > chi2/F 0.002 0.000 0.003 0.000 0.000 
Wald tests for joint effects (p-values)    
𝐻଴: no birth order effect in mixed sex families (𝛽ଶ௡ௗ ൅ 𝛽௜௡௧௘௥௔௖௧௜௢௡ଵ ൌ 0) 0.133 
𝐻଴ : no gender effect in mixed sex families (𝛽௚௘௡ௗ௘௥ ൅ 𝛽௜௡௧௘௥௔௖௧௜௢௡ଶ ൌ 0) 0.504 

Notes: Dependent variable is the future equivalent in Euros. Control variables are risk preferences, spacing (between first and second 
born, in years), number of siblings, monthly pocket money, cognitive reflection (raven), socio-economic background (FAS) and age 
of mother. Risk preferences, monthly pocket money, cognitive reflection (raven), socio-economic background (FAS) and age of mother 
are standardized (std.).Robust standard errors clustered at the classroom level are given below the coefficient in parentheses.  
*** Significant at the 1 percent level. 
** Significant at the 5 percent level. 
* Significant at the 10 percent level. 

 

 

B. Risk preferences 

Table 5 presents the descriptive statistics for our risk preferences experiment. We show the average 

of the lottery number chosen from Figure 1, where Lottery 1 yielded a sure payment of €4, while 
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Lottery 6 had a 50:50 chance for €9 or €1. Higher lottery numbers indicate a larger willingness to 

take risks, therefore. Overall, we find an average of 2.71 (respectively 2.60 in the complete sample 

of 525 students). There is a strong gender difference between boys (M=3.10) and girls (M=2.27; 

Wilcoxon ranksum test: z = -4.282, Prob > |z| = 0.0000). 

 

TABLE 5: RISK PREFERENCES (AVERAGE LOTTERY NUMBER) 

   All Boys  Girls 
  Single sex Mixed sex  Single sex Mixed sex 
1st  born 2.577 2.578 3.842  2.083 2.56 
2nd  born 2.833 3.189 3.667  2.5 1.967 
All (mixed/single)  2.884 3.755  2.292 2.264 
All 2.709 3.104  2.269 

Notes: The numbers indicate the average lottery number chosen from Figure 1. Higher numbers imply more risk taking. 

 

The average lottery number for first born children is 2.58, compared to 2.83 for second born. This 

difference is not significant (z = -1.367, Prob > |z| = 0.1717). The Tobit regression analysis7 in Table 

6 confirms the significant differences between boys and girls in our sample (Model 1), and indicates 

no birth order effect (Model 2). Therefore we have to reject our Hypothesis 3a) that de-identification 

might trigger a birth order effect. Rather, Model 2 in Table 6 looks as if social learning might make 

first and second born children indistinguishable in their risk preferences. Yet, in Hypothesis 4 we 

were arguing that the siblings’ sex composition should matter for risk preferences. Model 3 in Table 

6 offers a first piece of evidence that this is (weakly significantly) the case. But most importantly we 

consider again Model 5 that includes the interaction terms between siblings’ sex composition and 

gender, respectively birth order. We find that second born children are significantly less risk averse 

than first born children in single sex compositions, while in mixed sex compositions the birth order 

effect is negative (-0.676), but not significant. This suggests that in single-sex compositions the 

process of de-identification yields a significant birth order effect. We also note from Model 5 that the 

gender effect in mixed sex compositions is significantly larger than in single sex compositions (2.585 

compared to 1.014). Hence, we confirm Hypothesis 4 that birth order effects depend on the sibling’s 

sex composition. Furthermore, our results suggest that the underlying mechanism is not social 

learning, but that de-identification differs with the sibling’s sex composition: in single sex 

compositions, de-identification seems to work by birth order, whereas in mixed sex compositions 

gender lets siblings differentiate from each other, independent of birth order. 

 

 
7 Our results are robust to using alternatively an ordered probit regression (since the lottery number as the dependent 

variable is an ordinal variable). In Appendix B we show that ordered probit yields qualitatively identical results. This 
invariance to the regression technique also applies to the discussion of trust preferences later in this section. 
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TABLE 6: RISK PREFERENCES 

 (1) (2) (3) (4) (5) 
Male 1.444***   1.490*** 1.014** 
 (0.42)   (0.42) (0.47) 
2nd born  0.583  0.494 1.030** 
  (0.39)  (0.39) (0.41) 
Mixed sex   0.626* 0.712* 0.847 
   (0.34) (0.37) (0.58) 
2nd born*Mixed sex     -1.706** 
     (0.68) 
Male*Mixed sex     1.571** 
     (0.61) 
Raven (std.) 0.428** 0.414** 0.428** 0.443** 0.447** 
 (0.18) (0.18) (0.18) (0.18) (0.18) 
Pocket money (std.) 0.452* 0.487* 0.502* 0.421* 0.316 
 (0.26) (0.27) (0.29) (0.25) (0.23) 
FAS (std.) 0.333** 0.390** 0.360** 0.336** 0.327** 
 (0.16) (0.16) (0.15) (0.15) (0.15) 
Mother’s age (std.) -0.037 -0.230 -0.099 -0.158 -0.197 
 (0.20) (0.20) (0.20) (0.20) (0.22) 
No. of Siblings -0.156 0.059 0.067 -0.159 -0.129 
 (0.44) (0.43) (0.42) (0.43) (0.41) 
Spacing -0.159** -0.178** -0.193** -0.177** -0.194*** 
 (0.08) (0.08) (0.08) (0.08) (0.07) 
constant 2.137*** 2.383*** 2.529*** 1.690*** 1.723*** 
 (0.47) (0.57) (0.51) (0.49) (0.53) 
Sigma constant 2.760*** 2.839*** 2.839*** 2.726*** 2.678*** 
 (0.19) (0.17) (0.17) (0.19) (0.18) 
No. of Obs. 311 311 311 311 311 
Pseudo R2 0.036 0.022 0.023 0.042 0.051 
Prob > chi2/F 0.000 0.000 0.000 0.000 0.000 

Wald tests for joint effects (p-values)     
𝐻଴: no birth order effect in mixed sex families (𝛽ଶ௡ௗ ൅ 𝛽௜௡௧௘௥௔௖௧௜௢௡ଵ ൌ 0) 0.252  
𝐻଴: no gender effect in mixed sex families (𝛽௚௘௡ௗ௘௥ ൅ 𝛽௜௡௧௘௥௔௖௧௜௢௡ଶ ൌ 0) 0.000 

Notes: Dependent variable is the risk level. Control variables are spacing, number of siblings, monthly pocket money, cognitive 
reflection (raven), socio-economic background (FAS and age of mother. Monthly pocket money, cognitive reflection (raven), socio-
economic background (FAS) and age of mother are standardized (std.). Robust standard errors clustered at the classroom level are 
given below the coefficient in parentheses.  
*** Significant at the 1 percent level. 
** Significant at the 5 percent level. 
* Significant at the 10 percent level. 

 

 

Four further variables in Table 6 are also significant. Children who answer more raven matrices 

correctly, who receive more pocket money and who come from a better socioeconomic background 

(FAS) are in general more willing to take risks. The spacing between first and second born (in years) 

has a decreasing impact on risk taking. 
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C. Trust and Trustworthiness 

The data about trust are given in Table 7. The average amount sent is €1.30 (respectively €1.31 in 

the complete sample of 525 students: €1.31). It differs largely between boys (€1.38) and girls (€1.21; 

Wilcoxon ranksum test: z = -2.774, Prob > |z| = 0.0055). Comparing first born children (€1.22) and 

second born children (€1.38) also reveals a significant difference (z =-2.474, Prob > |z| = 0.0134). 

The Tobit regression analysis in Table 8 supports both findings: Boys send more than girls (Model 

1) and second born children send more than first born children (Model 2). This confirms Hypothesis 

5 regarding trust. 

 

TABLE 7: TRUST (AMOUNT SENT AS SENDER, IN EUROS) 

   All Boys  Girls 
  Single sex Mixed sex  Single sex Mixed sex 
1st  born 1.215 1.227 1.421  1.188 1.08 
2nd  born 1.381 1.434 1.593  1.261 1.283 
All (mixed/single)  1.331 1.507  1.225 1.182 
All 1.298 1.377  1.377 
 

 

Next, we look again how the siblings’ sex composition interacts with gender and with birth order. 

From Model 5 of Table 8 we note second born children are more trusting (i.e., send more money in 

the trust game) in both types of sex composition and that there is no significant difference in this birth 

order effect between single sex and mixed sex compositions. The gender effect seems to originate 

from the mixed sex compositions, as only the joint effect of “Male” plus “”Male*Mixed sex” is 

significantly different from zero. This confirms part of Hypothesis 6, such that boys trust more if they 

have sisters, and girls trust less if they have brothers. In single sex compositions there is no gender 

difference in trust, however. 

Two background variables are significant in Table 8. Children who answer more matrices correctly 

are more trusting (which is reminiscent of findings for adults in Dohmen et al., 2010), and trust is 

reduced if the spacing (in years) between first and second born children increases. 
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TABLE 8: TRUST 

 (1) (2) (3) (4) (5) 
Male 0.240**   0.263** 0.157 
 (0.11)   (0.12) (0.12) 
2nd born  0.226**  0.220** 0.221** 
  (0.11)  (0.11) (0.10) 
Mixed sex   0.133 0.151 -0.011 
   (0.11) (0.11) (0.16) 
2nd born*Mixed sex     0.007 
     (0.18) 
Male*Mixed sex     0.360* 
     (0.19) 
Risk (std.) 0.091* 0.108* 0.113* 0.072 0.062 
 (0.05) (0.06) (0.06) (0.05) (0.05) 
Raven (std.) 0.084* 0.081* 0.080* 0.091* 0.100** 
 (0.05) (0.04) (0.05) (0.05) (0.05) 
Pocket money (std.) -0.005 0.001 -0.004 -0.007 -0.019 
 (0.04) (0.04) (0.04) (0.04) (0.04) 
FAS (std.) 0.014 0.029 0.019 0.024 0.020 
 (0.06) (0.06) (0.06) (0.06) (0.06) 
Mother’s age (std.) 0.101* 0.041 0.092 0.048 0.037 
 (0.06) (0.07) (0.06) (0.07) (0.07) 
No. of Siblings 0.100 0.129 0.138 0.090 0.090 
 (0.16) (0.15) (0.16) (0.15) (0.15) 
Spacing -0.047* -0.051* -0.053* -0.053* -0.052* 
 (0.03) (0.03) (0.03) (0.03) (0.03) 
Constant 1.387*** 1.366*** 1.437*** 1.242*** 1.290*** 
 (0.20) (0.20) (0.21) (0.20) (0.20) 
Sigma constant 0.884*** 0.885*** 0.890*** 0.876*** 0.873*** 
 (0.06) (0.06) (0.06) (0.06) (0.06) 
No. of Obs. 311 311 311 311 311 
Pseudo R2 0.028 0.027 0.024 0.036 0.039 
Prob > chi2/F 0.000 0.000 0.004 0.000 0.000 

Wald tests for joint effects (p-values)    
    𝐻଴: no birth order effect in mixed sex families (𝛽ଶ௡ௗ ൅ 𝛽௜௡௧௘௥௔௖௧௜௢௡ଵ ൌ 0) 0.223 

𝐻଴: no gender effect in mixed sex families (𝛽௚௘௡ௗ௘௥ ൅ 𝛽௜௡௧௘௥௔௖௧௜௢௡ଶ ൌ 0) 0.009 
Notes: Dependent variable is the amount send (trust). Control variables are spacing, number of siblings, monthly pocket money, cognitive reflection 
(raven), socio-economic background (FAS), risk preferences and age of mother. Risk preferences, monthly pocket money, cognitive reflection (raven), 
socio-economic background (FAS) and age of mother are standardized (std.). Robust standard errors clustered at the classroom level are given below 
the coefficient in parentheses.  
*** Significant at the 1 percent level. 
** Significant at the 5 percent level. 
* Significant at the 10 percent level. 
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The data about trustworthiness, here the share returned, is given in Table 9. The average share 

returned is 67.8 percent (respectively 69.6 percent in the complete sample of 525 students).8 We find 

no significant differences between boys (69.4 percent) and girls (66.2 percent; Wilcoxon ranksum 

test: z = -0.368, Prob > |z| = 0.7132). Comparing first born children (67.9 percent) and second born 

children (67.8 percent) also reveals no significant difference (z = 0.334, Prob > |z| = 0.7384). The 

Tobit regression analysis in Table 10 yields the same findings and we cannot confirm Hypothesis 5 

with regard to trustworthiness. 

 

 

TABLE 9: TRUSTWORTHINESS (SHARE RETURNED TO SENDER) 

   All Boys  Girls 
  Single sex Mixed sex  Single sex Mixed sex 
1st  born 0.679 0.694 0.629  0.720 0.600 
2nd  born 0.678 0.676 0.774  0.653 0.633 
All 

(mixed/single) 
 0.6856 0.714    0.687 0.618 

All 0.678 0.694  0.662 
 

 

In the next step, we check again whether the siblings’ sex composition interacts with gender and 

birth order. Model 5 of Table 10 reveals that there are differences between mixed sex and single sex 

families. We find a significant gender effect for mixed sex families, with girls returning less money 

and boys returning more money in mixed sex families. This confirms the additional part of Hypothesis 

6, such that boys are also more trustworthy if they have sisters, and girls are less trustworthy if they 

have brothers. There are no further significant background variables.  

 

  

 
8 Recall that the receiver had gotten the same endowment as the sender. Hence, if receivers return an amount that 

equalizes payoffs between sender and receiver (in case the initial transfer is larger than zero), then the share returned is 
66.6 percent. 
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TABLE 10 RESULTS: TRUSTWORTHINESS 

 (1) (2) (3) (4) (5) 
Male 0.016   0.015 -0.031 

 (0.03)   (0.03) (0.05) 
2nd born  0.018  0.019 -0.019 

  (0.05)  (0.05) (0.05) 
Mixed sex   -0.014 -0.014 -0.146** 

   (0.04) (0.04) (0.07) 
2nd born*Mixed sex     0.123 
     (0.09) 
Male*Mixed sex     0.138* 
     (0.07) 
Risk (std.) 0.018 0.019 0.020 0.018 0.018 

 (0.02) (0.02) (0.02) (0.02) (0.02) 
Raven (std.) 0.022 0.022 0.021 0.022 0.027* 

 (0.02) (0.02) (0.02) (0.02) (0.02) 
Pocket money (std.) -0.020 -0.020 -0.020 -0.020 -0.022 

 (0.02) (0.02) (0.02) (0.02) (0.02) 
FAS (std.) -0.009 -0.008 -0.009 -0.008 -0.011 

 (0.02) (0.02) (0.02) (0.02) (0.02) 
Mother’s age (std.) -0.013 -0.018 -0.014 -0.018 -0.023 

 (0.03) (0.03) (0.03) (0.03) (0.03) 
No. of Siblings 0.024 0.026 0.026 0.024 0.019 

 (0.06) (0.06) (0.06) (0.06) (0.06) 
Spacing -0.013 -0.013 -0.012 -0.012 -0.010 

 (0.01) (0.01) (0.01) (0.01) (0.01) 
Constant 0.673*** 0.670*** 0.682*** 0.667*** 0.707*** 

 (0.08) (0.09) (0.09) (0.10) (0.09) 
Sigma constant 0.391*** 0.391*** 0.391*** 0.391*** 0.388*** 

 (0.03) (0.03) (0.03) (0.03) (0.03) 
No. of Obs. 311 311 311 311 311 
Pseudo R2 0.015 0.015 0.015 0.016 0.027 
Prob > chi2/F 0.387 0.389 0.365 0.529 0.011 

 Wald tests for joint effects (p-values)   
  : no birth order effect in mixed sex families ( ) 0.2001 

  : no gender effect in mixed sex families ( ) 0.0329 
Notes: Dependent variable is the trustworthiness=amount returned/max amount possible to return. Control variables are spacing, number of siblings, 

monthly pocket money, cognitive reflection (raven), socio-economic background (FAS), risk preferences and age of mother. Risk preferences, monthly 
pocket money, cognitive reflection (raven), socio-economic background (FAS) and age of mother are standardized (std.).Robust standard errors 
clustered at the classroom level are given below the coefficient in parentheses.  
*** Significant at the 1 percent level. 
** Significant at the 5 percent level. 
* Significant at the 10 percent level. 
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V. Discussion 

Our general results for time, risk and trust preferences match the typical patterns observed in other 

studies. On average, our students are risk averse and impatient – like, e.g., in studies with children 

and teenagers of Bettinger and Slonim (2007), Castillo et al. (2011) or Sutter et al. (2013) – and send 

more than half of their endowment in the trust game – like the adolescents in the study of Sutter and 

Kocher (2007). Our findings on gender also resemble earlier results. We find boys to be more risk 

taking than girls, which is a common finding in the literature (see, e.g., Croson and Gneezy, 2009; 

Cárdenas et al. 2012; Deckers et al., 2017). In the trust game, boys are more trusting than girls and 

show differences with regard to trustworthiness, results that are in line with data in Sutter and Kocher 

(2007). With respect to time preferences, we do not observe gender differences in our sample. In this 

preference domain, results vary a lot, however. For instance, Dohmen et al. (2010) and Deckers et al. 

(2017) report boys to be more patient than girls, while Bettinger and Slonim (2007) and Castillo et 

al. (2011) present the opposite result. So it seems that there is not yet any consensus on whether 

gender differences in time preferences existent, and if so, in which direction. However, gender per se 

has not been the main issue of our project. 

Rather, the main focus of this paper is to examine the impact of birth order position and of siblings’ 

sex composition on economic preferences. Previous studies have mainly focused on birth order only 

(Yiannakis, 1976; Courtiol et al., 2009; Sulloway and Zweigenhaft, 2010; Lampi and Nordblom, 

2011; Dohmen et al., 2012) and disregarded the siblings’ sex composition. According to evidence 

from developmental psychology – as discussed in section II – both birth order and siblings’ sex 

composition can have a major influence on the development of preferences and the impact might be 

different for each. We therefore add to the existing literature by jointly analyzing the influence of 

birth order and siblings’ sex composition as well as extending the analysis to adolescents and we 

improve internal validity by using incentivized experiments. 

Regarding time preferences, we find that second born children are less patient than first born 

children. This is in line with Hypothesis 1 a) and gives support for the de-identification theory, where 

siblings tend to develop different behaviors in order to be distinguishable for the parents and so get 

more attention and resources from them. Our finding mirrors one particular result by Lampi and 

Nordblom (2011) who found in their survey study with adults that middle born children – in their 

study typically the second born children – are the least patient ones. In line with Hypothesis 2 the 

birth order effects do not depend on the siblings’ sex composition and remain significant when 

controlling for the latter. 

Regarding risk preferences, we find no significant birth order effect between first and second born 

children. Therefore, we have to reject Hypothesis 3 a), which postulated that first born children are 
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more risk averse. At first sight, our result seems to stand in contrast to other studies that have reported 

a birth order effect on risk taking (Sulloway and Zweigenhaft, 2010; Lampi and Nordblom, 2011). 

Yet, when we add the siblings’ sex composition to our analysis, we see that the effect of birth order 

is considerably more differentiated than postulated in previous studies (see Hypothesis 4). Our results 

show that birth order effects are only visible when siblings have the same sex. In such a single sex 

environment, we confirm that second born children are less risk averse than first born children. In 

families with both girls and boys, children seem to distinguish themselves from their siblings rather 

via their gender than via their birth order position. Here we find de-identification through gender, and 

not through birth order. Boys with sisters are more risk taking than girls with brothers, regardless of 

their birth order. Our study therefore substantiates the finding that children are more likely to follow 

gender-specific stereotypes in mixed sex environments than in single sex ones (Lawson et al., 2015). 

Both effects, birth order for single sex environment and gender for mixed sex environment are 

compatible with the theory of de-identification among siblings. 

Regarding trust preferences, we find that second born children send more money in the trust game 

than first born children, but return equal shares. This is in line with the first part of Hypothesis 5 and 

confirms the findings for trust by Courtiol et al. (2009) who studied students around the age of 20. 

We additionally show that the results are also significant when risk preferences are included as control 

variable and when the siblings’ sex composition is taken into account. As discussed above, we find 

gender differences in trust, with boys trusting more than girls. When we add the siblings’ sex 

composition to our analysis, we find that gender differences in trust levels are larger (and significant) 

in mixed sex environments than in single sex environments. Boys and girls with same sex siblings 

send the same amount on average while boys with sisters send more than girls with brothers. With 

regard to trustworthiness we do not find a general birth order effect. Yet, including the sibling’s sex 

composition reveals the same pattern as for trust, with boys (girls) returning more (less) money 

coming from mixed sex families compared to single sex families. This means that the development 

of trust and trustworthiness depends on the environment, in our case the birth order position and the 

siblings’ gender. This finding is in line with Hypothesis 6 and lends support to social learning theory 

in the domain of trust and trustworthiness, with the underlying mechanism that boys with sisters learn 

that they can trust (their sisters), while girls with brothers learn the opposite. 
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VI. Conclusion 

In our paper we focused on two aspects within the family context which can help to explain 

differences in economic preferences between children: birth order and siblings’ sex composition. We 

ran incentivized experiments with several hundreds of 16 year old tenth graders. To the best of our 

knowledge, our study is the first looking at birth order and siblings’ sex composition together in a 

large set of economic preferences (of risk, time and trust preferences) and investigating humans in a 

particularly interesting period of development, i.e., in adolescence. 

We find that both aspects, birth order and siblings’ sex composition, matter. However, it depends 

on the preference which aspect is of particular importance. Starting with time preferences, we find 

strong birth order effects, such that second born children are less patient than first born children. This 

effect is independent of the gender of the siblings, so it does not matter whether siblings have the 

same sex or not. For risk and trust preferences, however, the siblings’ sex composition does make a 

difference, and for these two types of economic preferences it would be misleading to only look at 

birth order, but disregard sex composition. Regarding risk preferences, children identify with the 

gender stereotype in mixed sex environments where boys are much more willing to take risks than 

girls, irrespective of birth order. In a single sex environment, this is not the case, and there birth order 

generates de-identification of (same sex) siblings. Concerning trust preferences, we find that second 

born children send more money in the trust game than first born children in both types of siblings’ 

sex composition and that the gender differences in trust and trustworthiness are larger in mixed sex 

than in single sex environments. 

Our results are important in three different ways. First, we show that time preferences vary with 

regard to birth order, with first born children being more patient. Since studies show that time 

preferences are a good predictor for important life-time outcomes (Khwaja et al., 2006; Chabris et 

al., 2008; Castillo et al., 2011; 2018; Sutter et al., 2013; Golsteyn et al., 2014), these differences may 

be one explanation why birth order effects have been found in field behavior related to education 

(Black et al., 2005; Booth and Kee, 2008; Härkönen, 2014), earnings (Behrman and Taubman, 1986; 

Björklund and Jäntti, 2012), or health (Black et al., 2016). 

Second we contribute to the discussion about de-identification within a family. In case of time 

preferences where no gender differences are visible, de-identification by birth order is important. We 

show, however, that in the case of risk preferences where we find strong gender differences, de-

identification by birth order is only visible in single sex environments. When siblings have different 

sexes, de-identification by gender seems to be more important. So far, de-identification by birth order 

has been discussed exclusively for risk preferences and sex composition has not been taken into 

account (e.g., Sulloway and Zweigenhaft, 2010). Our results highlight that in case of the availability 
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of gender specific stereotypes (e.g., Siegrist et al., 2002; Eckel and Grossman, 2002, 2008) siblings’ 

sex composition might have a larger impact than the birth order position. This result is important as 

Lampi and Nordblom (2011) have shown that risk preferences can explain parts of the earnings 

differences between siblings and our results also relate to a recent study by Cools and Patacchini 

(2017) who report that women with brothers earn less than women with sisters. 

Third, we show that in case of trust social learning is important. Sutter and Kocher (2007) have 

shown that trust increases for children with age and is relatively stable during adulthood. Our results 

show that the family context works as one important environment to form trust behavior of children 

and it highlights that it matters with whom children interact in their families for how much they trust 

in others and how trustworthy they are. 

Overall, therefore, the family context with respect to birth order and the sex composition of children 

has an important influence on the shape of children’s economic preferences and can help explain the 

large heterogeneity in these preferences across subjects. Given that risk, time and trust preferences 

are so important for lifetime outcomes, we consider our project as one further step to improve our 

understanding of how family composition matters for the formation of economic preferences. 
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Appendix (for online use) 

A. Experimental instructions 

 

In the following we will conduct five experiments. In each experiment you have to make an 

economic decision. At the end of the five experiments the computer will determine by chance which 

one out of the five experiments will be relevant for your payment. If you have made multiple decisions 

in the respective experiment, the computer will choose one of the decisions. This means that you will 

receive the payment of one of the decisions in one of the experiments. Since you don’t know which 

decision will be relevant later on, you should treat each decision as if it was the relevant one.  As you 

will see, the sums paid are notable. Please consider your decision with care. There is no right or 

wrong, we are interested in your personal opinion. Please do not talk to your fellow students 

throughout the entire experiment. Should you have a question at any point, please don’t hesitate to 

raise your finger. One of the conductors of the experiment will come to you and answer your question. 
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Decision sheet Z 

 

As in the example below, in this situation you have to decide between column A or B. 

Example: 

 
Column A                            Column B  

1) 4,00€ today             or      4,90€ in 3 weeks  

 

Payment „today“ means that you will receive the money today at the end of the experiment. 

Payment “in 3 weeks” means that you will receive the money in exactly 3 weeks. 

Payment “in 6 weeks” means that you will receive the money in exactly 6 weeks. 

 

There are 2 pages with 20 rows each. You start with the first row and work your way down answering 

row by row. For each row you choose between 4 Euros (column A) and a different amount 3 weeks 

later (column B). Please consider the date of payment. The amount in column A remains the same for 

each row. The amount in column B rises constantly with each row. Once you have chosen column B 

once, you should not switch back to column A. 
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Situation 1 

 

For each row, please choose between 4 Euros today and the rising amount in 3 weeks. 

Once you have chosen column B for the first time, you should not switch to column A anymore. 

 

 Column A                             Column B  

1) 4€ today                  or    4,00€ in 3 weeks  

2)  4€ today                  or    4,10€ in 3 weeks  

3)  4€ today                  or    4,20€ in 3 weeks   

4)  4€ today                  or    4,30€ in 3 weeks  

5)  4€ today                  or    4,40€  in 3 weeks  

6)  4€ today                  or    4,50€  in 3 weeks  

7)  4€ today                  or    4,60€  in 3 weeks  

8)  4€ today                  or    4,70€  in 3 weeks  

9)  4€ today                  or    4,80€  in 3 weeks  

10)  4€ today                  or    4,90€  in 3 weeks  

11)  4€ today                  or    5,00€  in 3 weeks  

12)  4€ today                  or    5,10€  in 3 weeks  

13)  4€ today                  or    5,20€  in 3 weeks  

14)  4€ today                  or    5,30€  in 3 weeks  

15)  4€ today                  or    5,40€  in 3 weeks  

16)  4€ today                  or    5,50€  in 3 weeks  

17)  4€ today                  or    5,60€  in 3 weeks  

18)  4€ today                  or    5,70€  in 3 weeks  

19)  4€ today                  or    5,80€  in 3 weeks  

20)  4€ today                  or    5,90€  in 3 weeks  
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Situation 2 

 

For each row, please choose between 4 Euros in 3 weeks and the rising amount in 6 weeks. 

Once you have chosen column B for the first time, you should not switch to column A anymore. 

 

 Column A                        Column B  

21) 4€ in 3 weeks          or    4,00€ in 6 weeks  

22)  4€ in 3 weeks          or    4,10€ in 6 weeks  

23)  4€ in 3 weeks          or    4,20€ in 6 weeks  

24)  4€ in 3 weeks          or    4,30€ in 6 weeks  

25)  4€ in 3 weeks          or    4,40€ in 6 weeks  

26)  4€ in 3 weeks          or    4,50€ in 6 weeks  

27)  4€ in 3 weeks          or    4,60€ in 6 weeks 

28)  4€ in 3 weeks          or    4,70€ in 6 weeks 

29)  4€ in 3 weeks          or    4,80€ in 6 weeks 

30)  4€ in 3 weeks          or    4,90€ in 6 weeks  

31)  4€ in 3 weeks          or    5,00€ in 6 weeks  

32)  4€ in 3 weeks          or    5,10€ in 6 weeks 

33)  4€ in 3 weeks          or    5,20€ in 6 weeks 

34)  4€ in 3 weeks          or    5,30€ in 6 weeks 

35)  4€ in 3 weeks          or    5,40€ in 6 weeks 

36)  4€ in 3 weeks          or    5,50€ in 6 weeks  

37)  4€ in 3 weeks          or    5,60€ in 6 weeks  

38)  4€ in 3 weeks          or    5,70€ in 6 weeks  

39)  4€ in 3 weeks          or    5,80€ in 6 weeks  

40)  4€ in 3 weeks          or    5,90€ in 6 weeks  
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Decision sheet R 

 

In this situation, you have to choose one out of six coins. Each coin has two sides – orange and pink – showing 

amounts in Euro. For the coin you choose – no matter which one it is – you have a 50% chance to be paid out 

the orange side and a 50% chance to be paid out the pink side. Depending on which side faces up, you will 

receive the amount indicated on the coin (in Euro). 

Please choose the coin that appeals best to you. 

 

 

  

4.00 4.00 

3.50 5.00 

3.00 6.00 

2.50 7.00 

2.00 8.00 

1.00 9.00 
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Decision sheet T 

 

In this situation you do not only make a decision for yourself but also for another person from this class. For 

that purpose, the computer will assign you to a person from this class. You will be shown two situations in 

which you have to make a decision. The computer will determine your role and the role of your partner at the 

end of the experiment at random. 

 

Situation 1 

Initially, you and the other person receive 2.00 € each. You now have the opportunity to send to your partner 

between 0€ and 2.00€. 

The money sent will be tripled by the organizer. The other person thus receives 3 times as much as you sent. 

The other person then sends back to you any amount he or she desires. This amount can be between 0€ and 

8.00€ (2.00€*3 + 2.00€ = 8.00€) and will not be tripled. 

 

 

 

Your payment amounts to= 

2€ – transfer to the other person + transfer from the other person to you 

 

The other person’s payment amounts to= 

2€ + transfer from you – transfer to you 

 

How much money do you wish to send to the other person? ____________ 

  

You Other person 

The other person send you 0€ 

to 2€. The amount is tripled. 

You send back any 

amount that you desire 
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Situation 2 

Initially, you and the other person receive 2.00€ each. The other person now has the opportunity to send to 

you between 0€ and 2.00€. The money sent is tripled by the organizer. You thus receive 3 times as much as 

the other person sent to you. 

You send back any amount that you desire. This amount can be between 0€ and 8.00€ (2.00€*3 + 2.00€ = 

8.00€) and will not be tripled. 

 

 
Your payment amounts to= 

2€ + transfer from the other person to you - transfer to the other person from you 

 

The other person’s payment amounts to= 

2€ - transfer to you + transfer from you 

 
Please choose how much you wish to send back. 
 

a) The other person sends you 0€.  

How much money do you wish to send back? _______________________ 

b) The other person sends you 0.50€. Hence, you receive 1.50€ (after tripling). 

How much money do you wish to send back? _______________________ 

c) The other person sends you 1.00€. Hence, you receive 3.00€ (after tripling). 

How much money do you wish to send back? _______________________ 

d) The other person sends you 1.50€. Hence, you receive 4.50€ (after tripling). 

How much money do you wish to send back? _______________________ 

e) The other person sends you 2.00€. Hence, you receive 6.00€ (after tripling). 

How much money do you wish to send back? _______________________  

Other person You 

 The other person send you 0€ 

to 2€. The amount is tripled. 

You send back any 

amount that you desire 
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Decision sheet L 

 

Depending on the role of the dice you can now receive different amounts. 

If you  

 role a 1 you receive 1€ 

 role a 2 you receive 2€ 

 role a 3 you receive 3€ 

 role a 4 you receive 4€ 

 role a 5 you receive 5€ 

 role a 6/ a star you receive 0€ 

Please roll the dice in a manner that ensures only you can see the result (e.g. cover the dice with your 

hand). Remember the number rolled, and then turn the dice on the star (6). 

Now fill in the number you rolled. 

 

Which number did you roll? ___ 
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General questionnaire 

1.) Gender:  □ male □ female 

2.) How old are you?  ________ 

3.) How tall are you? __________ 

4.) What’s your weight? _________ 

5.) In your last report, which grade did you receive in mathematics? ________ 

6.) In your last report, which grade did you receive in German? ________   

7.) In your last report, which grade did you receive in biology? ________  □ not chosen 

8.) In your last report, which grade did you receive in physics? ________ □ not chosen 

9.) Do you have siblings you grew up with?  

□ no siblings □ no siblings I grew up with □ only younger siblings □ older and younger 
siblings 

□ only older siblings 

10.)  If you have siblings, please note for each sibling age, gender, and your family relation to 
them, even if you didn’t grow up together. 

1. Age: ____ Gender: □ male    family relation:  □ natural sibling 

      □ female    □ half sibling 

         □ stepsibling 

2. Age: ____ Gender: □ male    family relation:  □ natural sibling 

      □ female    □ half sibling 

         □ stepsibling 

3. Age: ____ Gender: □ male    family relation:  □ natural sibling 

      □ female    □ half sibling 

         □ stepsibling 

4. Age: ____ Gender: □ male    family relation:  □ natural sibling 

      □ female    □ half sibling 

         □ stepsibling 

5. Age: ____ Gender: □ male    family relation:  □ natural sibling 

      □ female    □ half sibling 

         □ stepsibling 

11.)  Do your parents live together?   □ Yes   □ No 

12.)  How old is your mother?   __________ 

13.)  How old is your father? __________  

14.)  Does your mother work?   □ Yes   □ No   □ I don’t know 

15.)  Does your father work?   □ Yes   □ No   □ I don’t know 

16.)  Does your family have a migrant background?   □ Yes   □ No   □ I don’t know   
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17.) How would you rate the financial situation of your family relative to your fellow students’?  

□ much worse    □ worse    □ equal    □ better    □ much better 

18.)  How many cars does your family possess?  

□ 0    □ 1    □ 2     □ 3 or more 

19.)  How many computers (tablets, laptops included) does your family possess? 

□ 0    □ 1    □ 2    □ 3 or more 

20.)  How many books does your family possess? 

□ 0-10 □ 11-25 □ 26-100 □ 101-200 □ 201-500 □ more than 500 

21.)  Do you have an own room? □ yes □ no 

22.)  How often have you traveled as a family during the last two months? 

□ 0    □ 1    □ 2    □ 3 or more 

23.)  Do you smoke?  □ never   □ rarely    □ sometimes    □ regularly  

24.)  Do you drink alcohol?  □ never   □ rarely    □ sometimes    □ regularly 

25.)  How much pocket money do you get each month? ________ 

26.)  Do you work?  □ Yes   □ No 

27.)  If yes, how much do you earn each month?  

□ 0€-10€ □ 10€-50€   □ 50€-100€   □ more than 100€ 

28.)  What do you spend most of your pocket money on?  

□ mobile phone bills  □ video games  □ clothes 

□ magazines   □ cinema  □ going out 

□ food and beverages  □ sweets  □ beauty products 

□ music   □ sports  □ concerts 

□ cigarettes    □ alcohol  □ toys 

□ saving   □ other: _____________  
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B. Robustness Checks 

Regression models 

  To check whether our results are robust to the use of alternative regression models we re-do 

our regression analysis for risk preferences and trust. We use an ordered Probit regression since 

the lottery number as well as the amount send in the trust game is an ordinal variable. Table 

B.1 shows the results for risk preferences, while Table B.2 shows the results for trust. In both 

cases we can confirm the results found in our previous analysis.  
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TABLE B.1: ROBUSTNESS CHECK: RISK PREFERENCES (ORDERED PROBIT) 

 (1) (2) (3) (4) (5) 
Male 0.531***   0.555*** 0.392** 
 (0.17)   (0.17) (0.19) 
2nd born  0.212  0.188 0.384** 
  (0.14)  (0.14) (0.15) 
Mixed sex   0.221* 0.263* 0.315 
   (0.12) (0.14) (0.22) 
Interaction      -0.615** 
2nd born*Mixed sex     (0.25) 
Interaction      0.568** 
Men * Mixed sex     (0.22) 
Raven (std.) 0.160** 0.151** 0.156** 0.168*** 0.172** 
 (0.06) (0.06) (0.06) (0.07) (0.07) 
Pocket money (std.) 0.158* 0.166* 0.171* 0.148* 0.113 
 (0.09) (0.09) (0.10) (0.09) (0.09) 
FAS (std.) 0.133** 0.149*** 0.139*** 0.136*** 0.135** 
 (0.06) (0.06) (0.05) (0.05) (0.06) 
Mother’s age (std.) -0.019 -0.088 -0.040 -0.065 -0.080 
 (0.07) (0.07) (0.07) (0.08) (0.08) 
No. of Siblings -0.066 0.013 0.016 -0.068 -0.058 
 (0.16) (0.15) (0.15) (0.16) (0.15) 
Spacing -0.058** -0.064** -0.069** -0.066** -0.073*** 
 (0.03) (0.03) (0.03) (0.03) (0.03) 
Cut 1constant -0.410** -0.485** -0.538*** -0.247 -0.260 
 (0.17) (0.19) (0.18) (0.18) (0.20) 
Cut 2constant 0.059 -0.029 -0.083 0.227 0.220 
 (0.17) (0.20) (0.18) (0.18) (0.20) 
Cut 3constant 0.730*** 0.623*** 0.569*** 0.907*** 0.908*** 
 (0.17) (0.20) (0.18) (0.19) (0.20) 
 Cut 4constant 0.880*** 0.768*** 0.714*** 1.058*** 1.062*** 
 (0.19) (0.22) (0.20) (0.20) (0.22) 
constant 1.282*** 1.160*** 1.106*** 1.467*** 1.483*** 
 (0.22) (0.24) (0.21) (0.23) (0.24) 
No. of Obs. 311 311 311 311 311 
Pseudo R2 0.040 0.025 0.025 0.047 0.056 
Prob > chi2/F 0.000 0.000 0.000 0.000 0.000 
Wald tests for joint effects (p-values)    
𝐻଴: no birth order effect in mixed sex families (𝛽ଶ௡ௗ ൅ 𝛽௜௡௧௘௥௔௖௧௜௢௡ଵ ൌ 0) 0.280 
𝐻଴ : no gender effect in mixed sex families (𝛽௚௘௡ௗ௘௥ ൅ 𝛽௜௡௧௘௥௔௖௧௜௢௡ଶ ൌ 0) 0.000 

 
Notes: Dependent variable is the risk level. Control variables are spacing, number of siblings, monthly pocket money, cognitive reflection 

(raven), socio-economic background (FAS and age of mother. Monthly pocket money, cognitive reflection (raven), socio-economic 
background (FAS) and age of mother are standardized (std.).Robust standard errors clustered at the classroom level are given below 
the coefficient in parentheses.  

*** Significant at the 1 percent level. 

** Significant at the 5 percent level. 

* Significant at the 10 percent level. 
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TABLE B.2: ROBUSTNESS CHECK: TRUST (ORDERED PROBIT) 

 (1) (2) (3) (4) (5) 
Male 0.264**   0.290** 0.168 
 (0.13)   (0.13) (0.14) 
2nd born  0.264**  0.260** 0.245** 
  (0.13)  (0.13) (0.12) 
Mixed sex   0.137 0.156 -0.062 
   (0.12) (0.13) (0.18) 
Interaction      0.060 
2nd born*Mixed sex     (0.20) 
Interaction      0.417* 
Men * Mixed sex     (0.24) 
Risk (std.) 0.088 0.107 0.112 0.067 0.058 
 (0.07) (0.07) (0.07) (0.06) (0.07) 
Raven (std.) 0.101* 0.099** 0.096* 0.110** 0.121** 
 (0.05) (0.05) (0.05) (0.06) (0.06) 
Pocket money (std.) -0.003 0.003 -0.002 -0.004 -0.018 
 (0.05) (0.04) (0.05) (0.04) (0.04) 
FAS (std.) 0.011 0.027 0.016 0.023 0.017 
 (0.07) (0.07) (0.07) (0.07) (0.07) 
Mother’s age (std.) 0.123* 0.053 0.112 0.060 0.048 
 (0.07) (0.08) (0.07) (0.08) (0.08) 
No. of Siblings 0.098 0.128 0.138 0.086 0.085 
 (0.19) (0.18) (0.19) (0.18) (0.18) 
Spacing -0.054* -0.058* -0.059* -0.060* -0.058* 
 (0.03) (0.03) (0.03) (0.03) (0.03) 
Cut 1 constant -1.605*** -1.581*** -1.659*** -1.456*** -1.523*** 
 (0.23) (0.23) (0.23) (0.24) (0.24) 
Cut 2 constant -0.987*** -0.956*** -1.037*** -0.832*** -0.902*** 
 (0.24) (0.24) (0.25) (0.25) (0.25) 
Cut 3 constant 0.149 0.180 0.092 0.313 0.248 
 (0.23) (0.24) (0.24) (0.25) (0.24) 
Cut 4 constant 0.509** 0.538** 0.448* 0.677*** 0.615** 
 (0.25) (0.25) (0.26) (0.26) (0.26) 
No. of Obs. 311 311 311 311 311 
Pseudo R2 0.022 0.022 0.018 0.028 0.031 
Prob > chi2/F 0.002 0.000 0.005 0.000 0.000 
Wald tests for joint effects (p-values)    
𝐻଴: no birth order effect in mixed sex families (𝛽ଶ௡ௗ ൅ 𝛽௜௡௧௘௥௔௖௧௜௢௡ଵ ൌ 0) 0.145 

𝐻଴ : no gender effect in mixed sex families (𝛽௚௘௡ௗ௘௥ ൅ 𝛽௜௡௧௘௥௔௖௧௜௢௡ଶ ൌ 0) 0.013 
 
Notes: Dependent variable is the amount send (trust).. Control variables are spacing, number of siblings, monthly pocket money, cognitive 

reflection (raven), socio-economic background (FAS), risk preferences and age of mother. Risk preferences, monthly pocket money, 
cognitive reflection (raven), socio-economic background (FAS) and age of mother are standardized (std.).Robust standard errors 
clustered at the classroom level are given below the coefficient in parentheses.  

*** Significant at the 1 percent level. 

** Significant at the 5 percent level. 

* Significant at the 10 percent level. 
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Sample specifications 

To check whether our results are robust to a more conservative splitting of the sample with 

respect to siblings’ sex composition, we define single sex as only those cases where all siblings 

have the same sex also in families with three children. Single sex is here more strictly defined 

in this setting compared to the sample used in our main analysis. We re-do the analysis for all 

variables, time preferences, risk preferences and trust in Tables B.3 to B.5 and we can confirm 

our main results. 
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TABLE B.3: ROBUSTNESS CHECK: TIME PREFERENCES 

 (1) (2) (3) (4) (5) 
Male -0.045   -0.037 -0.115 
 (0.07)   (0.07) (0.08) 
2nd born  0.218***  0.214*** 0.213** 
  (0.07)  (0.07) (0.10) 
Mixed sex   0.060 0.029 -0.080 
   (0.10) (0.09) (0.16) 
Interaction      0.021 
2nd born*Mixed sex     (0.17) 
Interaction      0.196 
Men * Mixed sex     (0.15) 
Risk (std.) -0.008 -0.023 -0.015 -0.020 -0.024 
 (0.06) (0.06) (0.05) (0.06) (0.06) 
Raven (std.) 0.025 0.029 0.027 0.029 0.033 
 (0.05) (0.05) (0.05) (0.05) (0.05) 
Pocket money (std.) 0.070* 0.071* 0.069* 0.071* 0.065* 
 (0.04) (0.04) (0.04) (0.04) (0.04) 
FAS (std.) -0.173*** -0.165*** -0.174*** -0.165*** -0.165*** 
 (0.05) (0.05) (0.05) (0.05) (0.05) 
Mother’s age (std.) 0.064 0.013 0.064 0.013 0.005 
 (0.05) (0.05) (0.05) (0.05) (0.05) 
No. of Siblings 0.201* 0.188* 0.165 0.180 0.171 
 (0.10) (0.10) (0.11) (0.11) (0.11) 
Spacing 0.009 0.008 0.008 0.007 0.009 
 (0.03) (0.03) (0.03) (0.03) (0.03) 
constant 4.669*** 4.551*** 4.667*** 4.573*** 4.618*** 
 (0.15) (0.15) (0.16) (0.15) (0.14) 
Sigma constant 0.663*** 0.657*** 0.663*** 0.656*** 0.655*** 
 (0.03) (0.03) (0.04) (0.03) (0.03) 
No. of Obs. 311 311 311 311 311 
Pseudo R2 0.037 0.047 0.037 0.047 0.050 
Prob > chi2/F 0.002 0.000 0.002 0.000 0.000 
Wald tests for joint effects (p-values)    
𝐻଴: no birth order effect in mixed sex families (𝛽ଶ௡ௗ ൅ 𝛽௜௡௧௘௥௔௖௧௜௢௡ଵ ൌ 0) 0.049 

𝐻଴ : no gender effect in mixed sex families (𝛽௚௘௡ௗ௘௥ ൅ 𝛽௜௡௧௘௥௔௖௧௜௢௡ଶ ൌ 0) 0.535 
 
Notes: Dependent variable is the future equivalent. Control variables are spacing, number of siblings, monthly pocket money, cognitive 

reflection (raven), socio-economic background (FAS) and age of mother. Risk preferences, monthly pocket money, cognitive reflection 
(raven), socio-economic background (FAS) and age of mother are standardized (std.). Robust standard errors clustered at the 
classroom level are given below the coefficient in parentheses.  

*** Significant at the 1 percent level. 

** Significant at the 5 percent level. 

* Significant at the 10 percent level. 
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TABLE B.4: ROBUSTNESS CHECK: RISK PREFERENCES 

 (1) (2) (3) (4) (5) 
Male 1.444***   1.503*** 1.080** 
 (0.42)   (0.43) (0.50) 
2nd born  0.583  0.477 0.827** 
  (0.39)  (0.39) (0.41) 
Mixed sex   0.529 0.654* 0.520 
   (0.33) (0.38) (0.60) 
Interaction      -0.752 
2nd born*Mixed sex     (0.49) 
Interaction      0.982 
Men * Mixed sex     (0.63) 
Raven (std.) 0.428** 0.414** 0.416** 0.431** 0.423** 
 (0.18) (0.18) (0.18) (0.18) (0.18) 
Pocket money (std.) 0.452* 0.487* 0.505* 0.427* 0.369 
 (0.26) (0.27) (0.28) (0.24) (0.22) 
FAS (std.) 0.333** 0.390** 0.362** 0.337** 0.335** 
 (0.16) (0.16) (0.15) (0.15) (0.15) 
Mother’s age (std.) -0.037 -0.230 -0.103 -0.159 -0.196 
 (0.20) (0.20) (0.20) (0.20) (0.21) 
No. of Siblings -0.156 0.059 -0.193 -0.483 -0.485 
 (0.44) (0.43) (0.45) (0.49) (0.48) 
Spacing -0.159** -0.178** -0.186** -0.170** -0.167** 
 (0.08) (0.08) (0.08) (0.07) (0.07) 
constant 2.137*** 2.383*** 2.799*** 2.013*** 2.079*** 
 (0.47) (0.57) (0.53) (0.56) (0.60) 
Sigma constant 2.760*** 2.839*** 2.843*** 2.729*** 2.713*** 
 (0.19) (0.17) (0.17) (0.19) (0.19) 
No. of Obs. 311 311 311 311 311 
Pseudo R2 0.036 0.022 0.022 0.041 0.044 
Prob > chi2/F 0.000 0.000 0.000 0.000 0.000 
Wald tests for joint effects (p-values)    
𝐻଴: no birth order effect in mixed sex families (𝛽ଶ௡ௗ ൅ 𝛽௜௡௧௘௥௔௖௧௜௢௡ଵ ൌ 0) 0.88 

𝐻଴ : no gender effect in mixed sex families (𝛽௚௘௡ௗ௘௥ ൅ 𝛽௜௡௧௘௥௔௖௧௜௢௡ଶ ൌ 0) 0.000 
 
Notes: Dependent variable is the risk level. Control variables are spacing, number of siblings, monthly pocket money, cognitive reflection 

(raven), socio-economic background (FAS and age of mother. Monthly pocket money, cognitive reflection (raven), socio-economic 
background (FAS) and age of mother are standardized (std.).Robust standard errors clustered at the classroom level are given below 
the coefficient in parentheses.  

*** Significant at the 1 percent level. 

** Significant at the 5 percent level. 

* Significant at the 10 percent level. 
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TABLE B.5: PANEL A – ROBUSTNESS CHECK: TRUST 

 (1) (2) (3) (4) (5) 
Male 0.240**   0.269** 0.116 
 (0.11)   (0.12) (0.15) 
2nd born  0.226**  0.211* 0.301** 
  (0.11)  (0.11) (0.12) 
Mixed sex   0.158 0.175 0.083 
   (0.11) (0.11) (0.16) 
Interaction      -0.180 
2nd born*Mixed sex     (0.19) 
Interaction      0.380* 
Men * Mixed sex     (0.22) 
Risk (std.) 0.091* 0.108* 0.113* 0.072 0.062 
 (0.05) (0.06) (0.06) (0.05) (0.05) 
Raven (std.) 0.084* 0.081* 0.078* 0.089* 0.092** 
 (0.05) (0.04) (0.04) (0.05) (0.05) 
Pocket money (std.) -0.005 0.001 -0.003 -0.005 -0.021 
 (0.04) (0.04) (0.04) (0.04) (0.04) 
FAS (std.) 0.014 0.029 0.019 0.023 0.025 
 (0.06) (0.06) (0.06) (0.05) (0.06) 
Mother’s age (std.) 0.101* 0.041 0.090 0.048 0.034 
 (0.06) (0.07) (0.06) (0.07) (0.07) 
No. of Siblings 0.100 0.129 0.059 0.002 0.001 
 (0.16) (0.15) (0.15) (0.15) (0.16) 
Spacing -0.047* -0.051* -0.052* -0.052* -0.051* 
 (0.03) (0.03) (0.03) (0.03) (0.03) 
constant 1.387*** 1.366*** 1.506*** 1.321*** 1.355*** 
 (0.20) (0.20) (0.20) (0.20) (0.20) 
Sigma constant 0.884*** 0.885*** 0.889*** 0.875*** 0.870*** 
 (0.06) (0.06) (0.06) (0.06) (0.06) 
No. of Obs. 311 311 311 311 311 
Pseudo R2 0.028 0.027 0.024 0.037 0.042 
Prob > chi2/F 0.000 0.000 0.002 0.000 0.000 
Wald tests for joint effects (p-values)    
𝐻଴: no birth order effect in mixed sex families (𝛽ଶ௡ௗ ൅ 𝛽௜௡௧௘௥௔௖௧௜௢௡ଵ ൌ 0) 0.484 
𝐻଴ : no gender effect in mixed sex families (𝛽௚௘௡ௗ௘௥ ൅ 𝛽௜௡௧௘௥௔௖௧௜௢௡ଶ ൌ 0) 0.003 

 
Notes: Dependent variable is the amount send (trust).. Control variables are number of siblings, monthly pocket money, cognitive reflection 

(raven), socio-economic background (FAS), risk preferences and age of mother. Risk preferences, monthly pocket money, cognitive 
reflection (raven), socio-economic background (FAS) and age of mother are standardized (std.). Robust standard errors clustered 
at the classroom level are given below the coefficient in parentheses.  

*** Significant at the 1 percent level. 

** Significant at the 5 percent level. 

* Significant at the 10 percent level. 
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TABLE B.5: PANEL B – ROBUSTNESS CHECK: TRUSTWORTHINESS 

 (1) (2) (3) (4) (5) 
Male 0.016   0.011 0.008 
 (0.03)   (0.03) (0.05) 
born_2  0.018  0.023 -0.031 
  (0.05)  (0.05) (0.05) 
mixedsex   -0.040 -0.041 -0.111 
   (0.05) (0.04) (0.07) 
Interaction 2nd born * 
Mixed sex 

    0.129 
    (0.09) 

Interaction Men * 
Mixed sex 

    0.010 
    (0.09) 

Risk (std.) 0.018 0.019 0.021 0.019 0.021 
 (0.02) (0.02) (0.02) (0.02) (0.02) 
Raven (std.) 0.022 0.022 0.021 0.022 0.025 
 (0.02) (0.02) (0.02) (0.02) (0.02) 
Pocket money (std.) -0.020 -0.020 -0.020 -0.020 -0.018 
 (0.02) (0.02) (0.02) (0.02) (0.02) 
FAS (std.) -0.009 -0.008 -0.008 -0.008 -0.008 
 (0.02) (0.02) (0.02) (0.02) (0.02) 
Mother’s age (std.) -0.013 -0.018 -0.013 -0.018 -0.019 
 (0.03) (0.03) (0.03) (0.03) (0.03) 
No. of Siblings 0.024 0.026 0.046 0.044 0.036 
 (0.06) (0.06) (0.06) (0.06) (0.05) 
Spacing -0.013 -0.013 -0.012 -0.012 -0.011 
 (0.01) (0.01) (0.01) (0.01) (0.01) 
constant 0.673*** 0.670*** 0.670*** 0.655*** 0.685*** 
 (0.08) (0.09) (0.08) (0.09) (0.09) 
Sigma constant 0.391*** 0.391*** 0.390*** 0.390*** 0.389*** 
 (0.03) (0.03) (0.03) (0.03) (0.03) 
No. of Obs. 311 311 311 311 311 
Pseudo R2 0.015 0.015 0.017 0.018 0.024 
Prob > chi2/F 0.387 0.389 0.293 0.301 0.298 
Wald tests for joint effects (p-values)   
𝐻଴: no birth order effect in mixed sex families (𝛽ଶ௡ௗ ൅ 𝛽௜௡௧௘௥௔௖௧௜௢௡ଵ ൌ 0) 0.1994 
𝐻଴ : no gender effect in mixed sex families (𝛽௚௘௡ௗ௘௥ ൅ 𝛽௜௡௧௘௥௔௖௧௜௢௡ଶ ൌ 0) 0.7532 

Notes: Dependent variable is the trustworthiness=amount returned/max amount possible to return. Control variables are spacing, number of 
siblings, monthly pocket money, cognitive reflection (raven), socio-economic background (FAS), risk preferences and age of mother. Risk 
preferences, monthly pocket money, cognitive reflection (raven), socio-economic background (FAS) and age of mother are 
standardized (std.). Robust standard errors clustered at the classroom level are given below the coefficient in parentheses.  
*** Significant at the 1 percent level. 
** Significant at the 5 percent level. 
* Significant at the 10 percent level. 

 


