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Children's socio-emotional skills: Is there a quantity-quality trade-off?

Introduction

It is now broadly recognized that non-cognitive skills are key determinants of adult outcomes. Over the last 15 years, several studies have shown that they are as important as cognitive skills in determining a variety of outcomes, including educational attainment, labour market outcomes, crime rates, and health outcomes [START_REF] Nyhus | The effects of personality on earnings[END_REF][START_REF] Heckman | The effects of cognitive and noncognitive abilities on labor market outcomes and social behavior[END_REF][START_REF] Conti | The education-health gradient[END_REF][START_REF] Lindqvist | The Labor Market Returns to Cognitive and Noncognitive Ability: Evidence from the Swedish Enlistment[END_REF][START_REF] Cobb-Clark | Noncognitive skills, occupational attainment, and relative wages[END_REF][START_REF] Fletcher | The effects of personality traits on adult labor market outcomes: Evidence from siblings[END_REF]. A recent study by [START_REF] Deming | The growing importance of social skills in the labor market[END_REF] showed that the returns of non-cognitive skills in the labour market are even greater for newer cohorts.

Childhood is generally considered to be a critical period in the acquisition of non-cognitive skills. Due to complementarities across periods, high levels of skills early in childhood lead to greater productivity of investments later in childhood [START_REF] Cunha | The technology of skill formation[END_REF]. While the literature has extensively explored the childhood determinants of cognitive skills, comparatively little is known about the determinants of the formation of non-cognitive skills. We already know that the latter are influenced by maternal time [START_REF] Bono | Early maternal time investment and early child outcomes[END_REF], parenting style [START_REF] Fiorini | How the allocation of children's time affects cognitive and noncognitive development[END_REF], maternal education [START_REF] Carneiro | Maternal Education, Home Environments, and the Development of Children and Adolescents[END_REF], and family income [START_REF] Fletcher | The importance of family income in the formation and evolution of non-cognitive skills in childhood[END_REF]. [START_REF] Björklund | How important is family background for labor-economic outcomes?[END_REF] and [START_REF] Grönqvist | The intergenerational transmission of cognitive and noncognitive abilities[END_REF] found evidence supporting the existence of an intergenerational transmission of non-cognitive skills, while [START_REF] Black | Born to lead? The effect of birth order on non-cognitive abilities[END_REF] showed that birth order predicts socio-emotional skills and occupational choices.

We complement these studies by asking whether family size influences the formation of children's socio-emotional skills. The popular quantity-quality model [START_REF] Becker | An economic analysis of fertility[END_REF][START_REF] Becker | On the Interaction between the Quantity and Quality of Children[END_REF][START_REF] Becker | Child endowments and the quantity and quality of children[END_REF]) and resource-dilution theory are often used in the literature to explain the negative correlation between family size and individual's outcomes [START_REF] Björklund | Chapter 3 -Education and Family Background: Mechanisms and Policies[END_REF]. However, the number of studies rejecting a quantityquality trade-off regarding the formation of cognitive skills based on quasi-experimental variations is growing [START_REF] Black | The More the Merrier ? The Effect of Family Size and Birth Order on Children s Education[END_REF][START_REF] Cáceras-Delpiano | The Impact of Family Size on Investment in Child Quality[END_REF][START_REF] Angrist | Multiple Experiments for the Causal Link between the Quantity and Quality of Children[END_REF][START_REF] Aslund | Family size and child outcomes: Is there really no trade-off?[END_REF][START_REF] Angrist | Multiple Experiments for the Causal Link between the Quantity and Quality of Children[END_REF][START_REF] Black | Small Family, Smart Family?: Family Size and the IQ Scores of Young Men[END_REF]. [START_REF] Black | Small Family, Smart Family?: Family Size and the IQ Scores of Young Men[END_REF] found a negative effect of an increase in family size instrumented by twin birth, while [START_REF] Aslund | Family size and child outcomes: Is there really no trade-off?[END_REF] found a small negative impact on children's grades in compulsory and secondary school, but only for vulnerable children, as defined by low parental education, large sibships, and high birth order.

Here, we investigate whether an increase in family size has a negative impact on the accumulation of non-cognitive skills, as predicted by the Beckerian quantity-quality model and resource-dilution theory. The net effect of an increase in family size is ambiguous because we may also expect social interactions between siblings to affect the acquisition of non-cognitive skills. An extensive literature in psychology demonstrates that sibling relationships can, depending on the context, lead to either more aggressive behaviours [START_REF] Slomkowski | Sisters, brothers, and delinquency: Evaluating social influence during early and middle adolescence[END_REF][START_REF] Stauffacher | Crossing social contexts: Relational aggression between siblings and friends during early and middle childhood[END_REF] or warmer attitudes that foster the development of social skills [START_REF] Volling | The contribution of mother-child and fatherchild relationships to the quality of sibling interaction: A longitudinal study[END_REF][START_REF] Stormshak | The quality of sibling relationships and the development of social competence and behavioral control in aggressive children[END_REF].

We empirically address this question by using a longitudinal dataset of children born in the UK in 2000-2001, namely the Millennium Cohort Study (MCS) by the Centre for Longitudinal Studies at the University of London, to study the effect of an increase in family size on the formation of socio-emotional skills. The main identification challenge is that fertility decisions are unlikely to be randomly distributed across families. Indeed, these decisions depend on both observable and unobservable family characteristics, such as parents' socio-economic status, their life satisfaction, their own non-cognitive skills, and their parenting style, that are likely to be correlated with the formation of socio-emotional skills during childhood. To account for the endogeneity of fertility decisions, we use a well-known instrumental approach developed by [START_REF] Angrist | Children and Their Parents' Labor Supply: Evidence from Exogenous Variation in Family Size[END_REF], which exploits the fact that parents whose first two children are of the same sex are more likely to have an additional child than parents whose children are of opposite sex. Contrary to most of the studies using this instrumental approach, we are able to follow children over time and observe how they behave before and after an increase in family size. The richness of this cohort study data enables us to confirm that there are no pre-existing differences between children from families whose first two children are of the same sex and children from families whose first two children are of opposite sex. Finally, we provide evidence that there is no parental preference for one gender as regards fertility decisions in our data.

Using the parental preferences for child sex variety as a natural source of variation in fertility decisions, we show that the birth of a third child negatively affects the formation of socio-emotional skills for both the first-and the second-born. In particular, we find that this effect is stronger if the birth occurs when the children are young (under six years old). More surprisingly, we find no effect of the birth of a third child for boys: The negative effect of the birth of a third child is entirely driven by girls. Investigating the potential mechanisms at play, we provide evidence that this differential effect across gender is partly driven by an unequal response of parents' time investment in favour of boys and, to a lesser extent, to an increase in the demand for household chores for girls. We also show that the negative effects of family size persist even 11 years after the event.

To the best of our knowledge, only two previous studies are similar to ours. Using different methods and, respectively, UK and US data, [START_REF] Silles | The implications of family size and birth order for test scores and behavioral development[END_REF] and [START_REF] Juhn | The quantityquality trade-off and the formation of cognitive and non-cognitive skills[END_REF] found negative associations between family size and the development of non-cognitive skills of children, as measured by the British Social Adjustment Guide and the Rutter B scale in the former, and by the National Longitudinal Study of Youth's Behavior Problem Index in the latter. Our paper contributes to the literature in several key aspects. First, we make use of the Strengths and Difficulties Questionnaire (SDQ), a well-established measure in psychology, to study the impact of an increase in family size not only on behavioural and emotional skills but also on pro-social behaviour. As shown in [START_REF] Layard | What predicts a successful life? A life-course model of wellbeing[END_REF] and [START_REF] Clark | The Causes and Consequences of Early-Adult Unemployment: Evidence from Cohort Data[END_REF], behavioural and emotional skills have different influences on future adult outcomes (e.g., unemployment experience, educational attainment, well-being). Second, we use an instrumental variables approach to estimate the causal impact of family size on the different dimensions of the SDQ and provide a thorough examination of the potential sources of heterogeneity and channels. More specifically, we are the first to show that there is a family-size penalty for girls regarding the development of behavioural, emotional and pro-social skills. We explain this penalty by exploring channels already investigated in [START_REF] Juhn | The quantityquality trade-off and the formation of cognitive and non-cognitive skills[END_REF], that is, parental investment, but we also provide evidence of a new channel: As family size increases, girls tend to be more likely than boys to perform household chores. [START_REF] Silles | The implications of family size and birth order for test scores and behavioral development[END_REF] and [START_REF] Juhn | The quantityquality trade-off and the formation of cognitive and non-cognitive skills[END_REF], respectively, rely on generations born in 1958 and at the end of the 1980s. We provide evidence for a much younger cohort, the MCS cohort, born in 2000-2001, for whom the acquisition of non-cognitive skills is of higher importance than previous generations [START_REF] Deming | The growing importance of social skills in the labor market[END_REF].

The remainder of this paper is organized as follows. Section 2 describes the dataset and the main measure of socio-emotional skills exploited in this paper. Section 3 presents our instrumental approach and provides evidence on the validity of the identifying assumption.

Section 4 shows the effect of an increase in family size on children's non-cognitive skills, and Section 5 concludes.

2 Data and the measurement of socio-emotional skills

The MCS

The estimation sample used in this paper is based on the MCS. This longitudinal birth cohort study tracks the lives of 19,517 children born in the UK in 2000-2001. One of the main advantages of the MCS is that it covers children from across the UK. The sample was designed to be representative of the total population of all regions of the UK, but also to provide sufficient observations to study ethnic minorities and areas of high child poverty.

Since the beginning of the survey, the cohort members have been surveyed six times: at age 9 months and 3, 5, 7, 11, and 14 years old. Interviewers visited the cohort members' homes and conducted face-to-face interviews with resident parents. Parents also answered some questions via self-completion. The survey has collected rich information on family background (parental education, parental health, parenting activities), family structure (family composition, employment and income), and diverse aspects of the lives of the cohort members (health, schooling, well-being, cognitive and non-cognitive development).

Measuring socio-emotional skills

Our measures of socio-emotional skills come from the SDQ, which is a behaviouralscreening questionnaire for children about 3 to 16 years old and consists of 25 questions that are answered by an adult regarding the child's concentration span, temper tantrums, happiness, and worries and fears, and whether the child is obedient, often lies or cheats, is kind to younger children, and so on.

The answers to these questions can be used to produce five sub-scales (each consisting of five items) relating to emotional health, behavioural problems, hyperactivity/inattention, peer-relationship problems, and pro-social behaviour. Following [START_REF] Goodman | When to use broader internalising and externalising subscales instead of the hypothesised five subscales on the Strengths and Difficulties Questionnaire (SDQ): data from British parents, teachers and children[END_REF], we first use two broader sub-scales that can be summed up to form the total SDQ: externalizing and internalizing behaviour. The internalizing behaviour score is the sum of the emotional and peer sub-scales and can be used to measure emotional health, while externalizing behaviour is made up of the behavioural problems and hyperactivity sub-scales and relates to behaviour (see Table OA.1 in the Online Appendix for a complete description of the questionnaire).

Both internalizing and externalizing SDQ answers are scored on a 0-20 scale; we reversed the scales so that higher values indicate better outcomes. We also use the score for prosocial behaviours as an additional outcome of interest. This score is from 0 to 10, where the larger the score, the better the behaviour of the cohort member. All of the outcomes are standardized by age for a mean of zero and a standard deviation of one. 1 The SDQ in the MCS is reported by the primary care giver in waves 2 to 6 (age 3 to 15 years). 2

The SDQ, developed by psychologists, is a popular measure of socio-emotional skills.

An extensive literature in psychology supports its validity and predictive power. 3 The SDQ reported by the primary care giver is highly correlated with different measures of non-cognitive skills, such as the Rutter questionnaires [START_REF] Goodman | The Strengths and Difficulties Questionnaire: a research note[END_REF], the Child Behaviour Checklist [START_REF] Goodman | Comparing the Strengths and Difficulties Questionnaire and the Child Behavior Checklist: is small beautiful?[END_REF], and the clinician-rated Health of the Nation Outcome Scales for Children and Adolescents [START_REF] Mathai | Use of the Strengths and Difficulties Questionnaire as an outcome measure in a child and adolescent mental health service[END_REF]. Here, we follow Clark et al. (2019) and interpret the externalizing SDQ and the internalizing SDQ as a measure of behavioural skills and emotional skills, respectively.

In recent years, economists have widely exploited the different dimensions of the SDQ as measures of non-cognitive skills [START_REF] Gupta | Non-cognitive child outcomes and universal high quality child care[END_REF][START_REF] Nghiem | Does school type affect cognitive and non-cognitive development in children? Evidence from Australian primary schools[END_REF][START_REF] Fleche | Teacher quality, test scores and non-cognitive skills: Evidence from primary school teachers in the UK[END_REF][START_REF] Kuehnle | Does early child care attendance influence children's cognitive and non-cognitive skill development?[END_REF][START_REF] Attanasio | Inequality in socioemotional skills: a cross-cohort comparison[END_REF][START_REF] Cornelissen | Early school exposure, test scores, and non-cognitive outcomes[END_REF]. Using the socio-emotional skills reported by the mother during childhood, based on the SDQ, recent studies have shown that socio-emotional skills are the most important predictors of adulthood life satisfaction [START_REF] Layard | What predicts a successful life? A life-course model of wellbeing[END_REF]Clark et al., 2019) and labour market outcomes: [START_REF] Clark | The Causes and Consequences of Early-Adult Unemployment: Evidence from Cohort Data[END_REF] demonstrated that better socio-emotional skills in childhood significantly reduce time spent unemployed during active life.

1 We replicated our analysis with the raw score of the SDQ and found no difference from the estimates provided in this paper. Results are available upon request.

2 Non-cognitive skills are also measured by teachers, but are provided only for the fourth wave. Moreover, parents had to give their consent, which drastically reduces the sample size and raises concerns of selection regarding the remaining observations (see [START_REF] Cornelissen | Early school exposure, test scores, and non-cognitive outcomes[END_REF].

3 See [START_REF] Pike | Environmental risk and young children's cognitive and behavioral development[END_REF] and [START_REF] Hartas | Families' social backgrounds matter: Socio-economic factors, home learning and young children's language, literacy and social outcomes[END_REF] for a longer discussion.

3 Empirical strategy 3.1 Instrumental strategy: Parents' preference for children's sex diversity

Our objective is to estimate the impact of an increase in family size on the development of children's socio-emotional skills between 3 and 15 years of age. The main identification challenge is that fertility decisions are unlikely to be randomly distributed across families. Indeed, these decisions depend on both observable and unobservable family characteristics (parents' socio-economic status, parenting style, parents' life satisfaction, parents' non-cognitive skills)

that are likely to be correlated with the formation of socio-emotional skills during childhood.

To account for the endogeneity of fertility decisions, we use an instrumental variables approach developed by [START_REF] Angrist | Children and Their Parents' Labor Supply: Evidence from Exogenous Variation in Family Size[END_REF]. Under the assumption of parental preferences for children's sex diversity, parents whose first two children are of the same sex are more likely to have an additional child than parents whose two children are of opposite sex.

Since the sex of a child is random by nature, the sex composition of the first two children is arguably randomly distributed across families with two children. This instrument has been used extensively in the literature to assess the impact of family size on a variety of outcomes [START_REF] Angrist | Multiple Experiments for the Causal Link between the Quantity and Quality of Children[END_REF][START_REF] Black | Small Family, Smart Family?: Family Size and the IQ Scores of Young Men[END_REF][START_REF] Cools | The effect of childhood family size on fertility in adulthood: New evidence from IV estimation[END_REF], and we provide additional evidence on the validity of this instrument in Section 3.3.

Here, we consider families with two children in wave 2, and we instrument an increase in family size (i.e., the birth of a third child) in waves 3-6 by the sex composition of the first two children. We first note our initial period of observation, t 0 (i.e., wave 2). Given our instrumental approach, we restrict our initial sample to families with two children in t 0 , and we construct an instrumental variable, same sex i0 , which equals one if the first two children in the family are of the same sex and zero if they are of opposite sex. Note that same sex i0 is time invariant; hence, we cannot use individual or family fixed effects. We then use same sex i0 as an instrument for an increase in family size in subsequent waves. We use wave 2 only to construct our instrument, and all regressions are estimated using waves 3-6.

Wave 2 can here be seen as a "pre-treatment" period. Formally, we estimate the following model using a two-stage least-squares procedure:

T hird Child it = α 1 same sex i0 + γ 1 X it + δ t + β 1 Y i0 + it Y it = α 2 T hird Child it + γ 2 X it + δ t + β 2 Y i0 + µ it (1)
where T hird Child it is a dummy equal to one if there is a third child in the family, that is, if the birth of a third child took place in child i's family between t 0 and t, with t > t 0 ;4 Y it represents the socio-emotional skills of child i in period t; X it is a vector of controls, including the child's individual characteristics (sex, age, birth order, month of birth, age of mother at birth) and family characteristics (income, marital status, presence of father, age of mother at first birth);5 and δ t is the full set of wave dummies.

Since our measures of children's socio-emotional skills are reported by the mother, there may be the possibility of reporting biases correlated with the decision to have a third child.

To tackle this issue, we control for children's socio-emotional skills in t 0 in both equations.

The introduction of this term, Y i0 , is sufficient to neutralize mothers' reporting bias, under the assumption that this bias is constant over time. Note that we replicated our empirical analysis without including Y i0 , and the results, available upon request, are similar.

Estimation sample

Given that our instrumental variables strategy is based on the sex composition of the first two children, we restrict the analysis to children from families with two children in our initial period of observation (t 0 ). We then keep all observations from this sample for which the dependent variables, the sex composition of the first two siblings and the set of controls are not missing between the third and the sixth wave.

This produces a sample of 5,983 children from 5,907 families in t 0 . Table OA We then track all of the cohort members from our sample in wave 2 to create our estimation sample. 7 This produces an estimation sample of 20,131 observations. Table 1 reports descriptive statistics on children's and family characteristics for all cohort members in this estimation sample. The average (reversed) total SDQ score is now 32.08. This is, unsurprisingly, slightly higher than in wave 2 since the SDQ score improves as children grow up [START_REF] Meltzer | Mental health of children and adolescents in Great Britain[END_REF]. This is mostly explained by a drop in behavioural issues, as revealed by the increase in the behavioural skills score (see Table OA.2 in the Online Appendix and Table 1). Consistent with the drop in behavioural issues due to age, the average score for pro-social behaviour is also slightly higher. Figures 1 and2 show the distribution of total SDQ score of the estimation sample and the distribution of internalizing and externalizing SDQ scores, respectively. The different types of SDQ are skewed towards high values, indicating that primary care givers report on average a limited number of behavioural and emotional problems.

Figure 3 shows the distribution of the pro-social behaviour score. The distributions of total SDQ, internalizing SDQ, externalizing SDQ, and pro-social behaviour scores are consistent with previous findings from the psychology literature [START_REF] Meltzer | Mental health of children and adolescents in Great Britain[END_REF].

Note that 4,439 cohort members are left in our estimation sample in wave 6. This implies that we lose about a quarter of the initial individuals by the end of the period of observation.

This may look like a large attrition rate, but it is standard with cohort studies (see Mostafa and Ploubidis, 2017, for technical details regarding attrition in the MCS). We address concerns due to attrition by taking two different approaches. First, we replicated our analysis using an inverse probability weighting procedure that accounts for the initial level of SDQ scores and family characteristics as well as the probability that the first two children are of the same sex.

Our results are shown in panel A of Table OA.3 in the Online Appendix and are consistent with our baseline estimates. We report in Table OA.4 in the Online Appendix the probit we used to build our attrition weights. Note that we used different sets of controls to build the weights in alternative specifications, and the results remain the same. Second, we used only those children who were observed in every wave. Our findings always remain the same and lead us to conclude that attrition has little to do with our results (see panel B of Table OA.3 in the Online Appendix for detailed results).

It may be argued that our T hirdChild dummy confounds the effect of the birth of a third child and the effect of the birth of children of higher birth order. We should stress that only 3.25% of the families in our estimation sample experienced the birth of a fourth child.

Excluding families with four children or more, the results remain strictly unchanged.

Instrument validity

Our instrumental approach relies on the assumption that parents of two children of the same sex are more likely to have a third child than parents of two children of different sex [START_REF] Angrist | Children and Their Parents' Labor Supply: Evidence from Exogenous Variation in Family Size[END_REF]. The key identification assumption here is that having a sibling of the same sex or having a sibling of the opposite sex has no direct effect on children's socio-emotional development. Although we cannot directly test our exclusion restriction, we provide evidence that there is no pre-existing difference between children from families with two children of the same sex and children from families with children of opposite sex. To do so, we check that there is no imbalance between the two kinds of families in terms of individual and family characteristics in t 0 , before any potential birth has occurred in subsequent periods. According to Table A.1, there is no significant difference between the two types of families regarding both a child's socio-emotional skills and a large set of characteristics. These balancing tests suggest that growing up with a sibling of the same sex or with a sibling of a different sex is orthogonal to the development of a child's non-cognitive skills and to other family characteristics potentially influencing these skills.8 

To make sure that our instrument reflects parental taste only for diversity in the gender composition of children and not an absolute taste for a specific gender, we regress the proba-bility of having a second child in t ≥ t 0 on a dummy that equals one if the first child is female in the sample of families with one child in wave 2. The estimate in Table A.3 shows that the sex of the first child has no effect on the probability of having a second child. In line with this result, we further show that the probability of having a third child is similar in families whose first two children are girls and families whose first two children are boys (cf. Table A .4). In summary, we find no evidence of parental absolute preference for one gender in our data. We provide further discussion of possible differences across same-sex families and opposite-sex families in terms of gender attitudes in Section 4.2.3.9 

4 The effect of the birth of a third child on children's socioemotional skills

Main results

Before discussing the effect of the birth of a third child on children's socio-emotional skills, we first ask whether our instrument produces sufficient exogenous variation in fertility decisions. To address this issue, we look at the estimate of the first stage, in the top panel of Table 2. Consistent with previous findings from the literature, our instrument same sex i0 predicts a statistically significant increase in the probability of having a third child. Note that we also show the Cragg-Donald Wald F -statistics at the bottom of Table 2, and they are always approximately 80, much greater than 10, which is usually considered a rule of thumb for discarding concerns about weak instruments.

Table 2 shows the effect of the birth of a third child on children's socio-emotional skills based on the estimation of Eq. (1) using our estimation sample. As can be seen in column

(1), this produces a decrease in the total SDQ score of 0.650 standard deviations, statistically significant at the 6% level. This is equivalent to twice the estimate we found for the dummy "not having the natural father in the household anymore" or to 10 times the effect of a 1 standard deviation increase in time spent with the mother on educational activities or on recreational activities at age 7 years (Del [START_REF] Bono | Early maternal time investment and early child outcomes[END_REF].

Another question that may arise is whether the internalizing and externalizing SDQ respond differently to a change in family size. Columns ( 2) and (3) of Table 2 address this concern by reporting the effect of an increase in family size separately on behavioural skills and emotional skills. Column (4) shows the effect of the birth of a third child on the pro-social behaviour score. While the estimate only on emotional skills is statistically different from zero at the 10% level, the estimates on behavioural skills and pro-social skills are smaller, but still negative. 10 We also look at the impact of having a third child on each sub-component of SDQ in Table OA.7 in the Online Appendix. The dimensions "hyperactivity" and "emotion" are the ones that are significantly affected by the birth of a third child. The other estimates are also negative, but not significantly different from zero at conventional levels.

The negative effects of an increase in family size on children's non-cognitive development outlined in this paper are consistent with the idea that parents have a limited amount of resources (time and money) to invest in their children [START_REF] Becker | An economic analysis of fertility[END_REF][START_REF] Becker | On the Interaction between the Quantity and Quality of Children[END_REF][START_REF] Becker | Child endowments and the quantity and quality of children[END_REF]. The birth of a new child in the family may remove some parental resources from previous children, who may, consequently, end up with lower socio-emotional skills than they would otherwise.

Heterogeneity analysis

The average causal effect of the birth of a third child is significantly different from zero at the 10% level. This is a conventional level, but it may also mix groups of children whose accumulation of non-cognitive skills is more sensitive to changes in family size than others. In this section, therefore, we ask whether the effect of an additional child differs across different groups. We define T as a dummy equal to one if the child belongs to a sub-group of interest, zero otherwise. Following the method described in chapter 6 of [START_REF] Wooldridge | Econometric Analysis of Cross Section and Panel Data[END_REF], we use an interaction term, instrumented itself by the interaction of the instruments same sex and T .

We estimate this model formally as follows:

T hird Child it = α 1 same sex i0 + γ 1 X it + δ t + β 1 Y i0 + it T hird Child it × T it = α 2 same sex i0 × T it + γ 2 X it + δ t + β 2 Y i0 + it Y it = α 3 T hird Child it + α 3 T hird Child it × T it + γ 3 X it + δ t + β 3 Y i0 + µ it (2)
Note that, again, the F -statistics are greater than 20 and remain larger than the standard threshold of 10 in every case (see the bottom of each panel in Table 3), confirming that our identification strategy is not subject to weak instrument concerns. 11 Finally, we report the main estimates per sub-scale of SDQ in Table OA.8 in the Online Appendix.

The effect of the birth of a third child by birth spacing

Here, we ask whether our main results depend on the age of the cohort member at the time of the third child's birth. In this section, T is a dummy equal to one if the child is at least six years old at the time of the birth of the third child. T can be seen as birth spacing.

As parental resources are limited, an increase in family size is likely to reduce the amount of resources per child and, as such, limit the development of non-cognitive skills. However, the effect of limited parental resources could differ at different stages of childhood. Several studies have highlighted the importance of parental time in early childhood (see Del Bono The first column of panel A in Table 3 shows that the birth of a third child has a much stronger-and negative-effect for cohort members under six years of age at the time of the birth. The total SDQ score decreases by approximately 0.8 standard deviations. The interaction term attracts a positive and significant estimate. This means that cohort members who were more than six years old at the time of the birth are significantly less affected than 11 We also used a sample-split approach and found consistent results (available upon request).

cohort members who were younger. The sum of the two estimates is reported at the bottom of panel A. While the effect of a birth is statistically lower for cohort members who were at least six years old at the birth of their new sibling, the net effect of the birth on the total SDQ score remains negative and significant at the 10% level. We observe a similar pattern in columns (2), ( 3) and ( 4) when we separately consider behavioural, emotional skills and social skills. To better understand this differential effect, we decompose the SDQ into its four original sub-scales of "conduct", "hyperactivity", "emotion", and "peer" and re-run our main regression. The results, in panel A of Table OA.8 in the Online Appendix, show that this effect is mainly driven by hyperactivity and emotional issues.12 These results are in line with the literature showing that early childhood is a key period in the development of socio-emotional skills.

The effect of the birth of a third child by birth order

We know that first-born children have, on average, better educational attainments [START_REF] Black | The More the Merrier ? The Effect of Family Size and Birth Order on Children s Education[END_REF]. 13 Moreover, the main results outlined in Section 4.1 might confound heterogeneous responses due to birth order. For this reason, here, we ask whether the effect of the birth of a third child is the same for the first-and second-born, with T as a dummy equal to one if the child is a second-born and zero otherwise.

As shown in panel B of Table 3, although having a third child negatively affects both the total SDQ score and the two SDQ sub-scales of the first two children, the interaction term does not attract a significant estimate. Therefore, there is no difference in terms of birth order, and our results above most likely reflect an age-at-birth effect. 14 The absence of heterogeneity regarding birth order is also in line with the findings of [START_REF] Price | Parent-child quality time does birth order matter?[END_REF]. Parents allocate the same amount of time to each child at any point in time; therefore, the first-born and second-born will have the same amount of time and consequently face the same decrease in parental time. Looking more closely at behavioural skills and emotional skills in columns

(2) and (3), it seems that first-borns suffer more from a birth in terms of their emotional skills, but less in terms of their behavioural skills. Considering the four original sub-scales ("conduct", "hyperactivity", "emotion", and "peer"), the results in panel B of Table OA.8 in the Online Appendix suggest that the larger effect on the behavioural skills of second-borns is largely driven by hyperactivity issues, while first-borns are more affected in terms of both emotional and peer problems. Note that we find no significant difference when we consider pro-social skills.

4.2.3

The effect of the birth of a third child by child's gender

We now ask whether the birth of a third child affects the accumulation of non-cognitive skills of boys and girls differently. To do so, we assign a value of one to T if the cohort member is a girl and zero if the cohort member is a boy.

The heterogeneous effects of the birth of a third child on boys and girls are presented in panel C of Table 3. We find negative and statistically significant estimates only for girls for every dimension of the SDQ. The effect of the birth of a third child is positive but not statistically different from zero for boys. Looking at the four original sub-scales ("conduct", "hyperactivity", "emotion", and "peer"), the results in panel C of Table OA.8 in the Online Appendix show that the difference between girls and boys is mostly driven by a higher sensitivity of "hyperactivity" and "peer" issues of girls to increases in family size. Note that we also find a positive and significant effect for boys on the "peer" scale, which supports the idea that boys have better relationships with children of the same age when they have a new sibling.

In this section, we estimate the effect of the birth of a third child differentially on families with two girls and families with two boys. One concern may be that differential effects between two-girl and two-boy families may reflect differences in the composition or preferences of the compliers in these two sub-groups of families. In particular, compliers in two-girl families are, by definition, parents who want to have at least one son and who may favour more traditional gender roles. Although we cannot identify individually the compliers of each sub-group of families, we provide some evidence that they are unlikely to differ greatly.

First, as highlighted in Section 3.3, we find no evidence of parental preference for sons (or daughters), in line with the recent literature on this topic in developed countries. 15 In particular, the fact that our first stage is identical for two-girl and two-boy families suggests that these two types of family do not comply differently to the instrument. Second, we find no difference in socio-economic background or gender attitudes across family types (two-girl, two-boy, and mixed-gender) before the arrival of a third child (cf. Table A .5). Third, we might think that with the arrival of a son, parents with two girls might change their behaviour and adopt parenting attitudes in favour of this new son, which would be detrimental for their daughters. However, again, Table OA.9 in the Online Appendix does not show any evidence of such an effect. Families with two girls with a third child differ, on average, from families with no third child, but no difference emerges according to the sex of the third child. This is consistent with the idea that it is indeed the arrival of the child that affects girls more than boys, and not the arrival of a desired son. Ultimately, using an individual fixed-effect model gives estimates that are consistent with our instrumental variables model: Girls' emotional and social skills are more affected by the birth of a third child. 16 This is the first piece of evidence of a gendered effect of family size on the development of socio-emotional skills. 17 In the next section, we investigate two potential mechanisms that may drive this heterogeneous effect: unequal parental times and unequal demand for participation in household chores.

Potential mechanisms explaining the gender effect

In this section, we investigate potential mechanisms explaining why boys and girls are differentially affected by the birth of a third child in their family. Specifically, we ask whether differential parental behaviours may be the source of such heterogeneity. From a theoretical perspective, we may expect differential parental behaviour for at least two reasons. 18 First, 15 For example, [START_REF] Blau | Is there still son preference in the United States?[END_REF] showed that in spite of a strong stated preference in the USA for sons, there is no effect of child gender on fertility decisions for recent cohorts. This result is mirrored in related studies of developed countries, including the UK [START_REF] Andersson | Gendering family composition: Sex preferences for children and childbearing behavior in the Nordic countries[END_REF][START_REF] Ichino | Hidden consequences of a first-born boy for mothers[END_REF][START_REF] Choi | Child gender and parental inputs: No more son preference in Korea?[END_REF].

16 Results are available upon request. 17 [START_REF] Juhn | The quantityquality trade-off and the formation of cognitive and non-cognitive skills[END_REF] also investigated whether family size has a different effect on boys and girls and found no significant differences in the effect of family size on children's behavioural skills. This might seem at odds with our results, but note that our analysis differs in several key aspects. First, [START_REF] Juhn | The quantityquality trade-off and the formation of cognitive and non-cognitive skills[END_REF] did not use an instrumental variables approach to study the gender differences as we do. Second, the population under study is different as [START_REF] Juhn | The quantityquality trade-off and the formation of cognitive and non-cognitive skills[END_REF] looked at children born in the late 1980s in the USA, while we look at children born between 2000 and 2002 in the UK.

18 See [START_REF] Lundberg | Sons, daughters, and parental behaviour[END_REF] and [START_REF] Baker | Boy-girl differences in parental time investments: Evidence from three countries[END_REF] for an extended discussion.

parents may have a preference for sons over daughters regarding the allocation of resources within the family, even in the absence of parental preference for sons as regards fertility decisions. 19 Second, girls and boys may be unequally endowed to face the arrival of a new child in the family. Indeed, compared with boys, girls tend to develop both cognitive [START_REF] Halpern | Sex Differences in Cognitive Abilities[END_REF] and non-cognitive skills [START_REF] Duckworth | Self-discipline gives girls the edge: Gender in self-discipline, grades, and achievement test scores[END_REF][START_REF] Bertrand | The trouble with boys: Social influences and the gender gap in disruptive behavior[END_REF][START_REF] Cornwell | Noncognitive skills and the gender disparities in test scores and teacher assessments: Evidence from primary school[END_REF] at earlier stages of their life. As a consequence, even in the absence of parental preference for sons, parents may adopt compensating behaviours in favour of boys after the birth of a new child, particularly if they want to equalize outcomes as much as possible across their children [START_REF] Price | The effect of parental time investments: Evidence from natural withinfamily variation[END_REF]. To empirically assess the prevalence of such mechanisms, we focus on two kinds of parental behaviour: the allocation of parental time and the demand for household chores.

First, parents may spend relatively more time with their sons than with their daughters after the birth of a new child in the family, particularly if they anticipate stronger detrimental effects on boys. Such compensating behaviours could explain why we observe negative effects among only girls. We test this hypothesis by measuring the extent to which an increase in family size affects parental time in our estimation sample. Following Del [START_REF] Bono | Early maternal time investment and early child outcomes[END_REF], we look at educational and recreational time with the primary care giver (usually the mother). 20

These variables are available in only waves 2, 3, and 4. Table 4 reports the effect of the birth of a third child on parental time and the differences between boys and girls in columns

(1) and ( 2). The results suggest that the primary care giver spends relatively more time in educational activities with their sons when there is a third child, but this compensation effect is not observed for daughters. The primary care giver spends more time with their children in recreational activities, but again, girls benefit less from this increase. On average, girls do not benefit from compensations as boys do after the birth of a third child. Since maternal time has a large and long-term impact on non-cognitive skills, particularly in early childhood [START_REF] Bono | Early maternal time investment and early child outcomes[END_REF], this may partly explain the heterogeneous effects by children's gender outlined in the previous section .

19 See, for example, [START_REF] Choi | Child gender and parental inputs: No more son preference in Korea?[END_REF]. 20 Following Del [START_REF] Bono | Early maternal time investment and early child outcomes[END_REF], we use a principal component analysis to build two measures of maternal time, one picking up educational activities such as reading to the child or helping them with homework; the second one catching recreational activities such as outdoor recreation, drawing, or playing games. We must note that in the second wave, the questions related to time spent with the primary care giver or other household members. Del [START_REF] Bono | Early maternal time investment and early child outcomes[END_REF] provide some validity of these measures. They also show that these two measures are determinants of a child's socio-emotional skills.

A second possible explanation relates to gender norms and the intra-household allocation of housework and care-giving activities. Previous studies have shown that female children spend more time than male children doing housework or taking care of other members of the family, and tend to reproduce their parents' household chores division [START_REF] Raley | Sons, daughters, and family processes: Does gender of children matter?[END_REF][START_REF] Solaz | Intergenerational correlation of domestic work: does gender matter?[END_REF]. Doing more household tasks may distract children from activities that are more productive for the formation of socio-emotional skills, such as educational activities or parental quality time [START_REF] Price | Parent-child quality time does birth order matter?[END_REF].

We explore this hypothesis in our estimation sample by checking whether the birth of a third child affects children's contribution to household tasks. From wave 5 onwards, parents are asked the extent to which cohort members are involved in household chores. The results in the last column of Table 4 suggest that an increase in family size increases the probability of contributing to household tasks only for girls. Although the coefficient for girls is not significantly different from zero at the conventional level, the sign of the estimate is consistent with our predictions. Using more complete time-use surveys, such as time-use diaries, would arguably increase the precision of our estimates.

Overall, our findings suggest that parents try to compensate for the detrimental effects of a birth in the family only for their sons. These compensating behaviours are consistent with a large body of evidence showing gender discrimination within families in developed countries in favour of boys (see [START_REF] Bharadwaj | Gender discrimination in the family[END_REF], for a review).

Persistence of the effect

In this section, we ask whether the negative effects of the birth of a third child persist after the time of the shock. Following [START_REF] Jacobson | Earnings losses of displaced workers[END_REF], we estimate the following model:

Y it = α 0 + -1 k≥-3 birth k it θ k + γX it + δ t + βY i0 + µ it (3)
where birth k it indicates that the child had a sibling k periods earlier. We estimate this model only on children from families with a third child, that is, the birth has occurred. Having a sibling in period k = 0 is the benchmark. Here, θ k measures the difference in the effect of the birth on a child's non-cognitive skills k periods following this event, compared with just after the event. To account for the endogeneity of the event, we treat the selection bias through the Heckman selection model. This model assumes an underlying relationship between two regressions: the outcome equation ( 3) and the following selection equation. Individuals are selected only if there was a birth in their family, that is, under the following condition (the selection equation):

T hird * it = b 0 + b 1 same sex i0 + it , T hird it = ⎧ ⎪ ⎪ ⎪ ⎨ ⎪ ⎪ ⎪ ⎩ 1 if T hird * it > 0 0 if T hird * it ≤ 0
Table 5 shows the results. None of the estimates is statistically different from zero, which suggests that an increase in family size is a shock whose negative effects persist over time, even 11 years after the event.

Conclusion

This paper has evaluated the effect of the birth of a third child on the development of children's socio-emotional skills on a recent cohort of first-and second-born children from the MCS. To account for the endogeneity of fertility decisions, we used a well-known instrumental approach that exploits parents' preferences for gender diversity in their children, which consists of using the sex composition of the first two children as an instrument for an increase in family size.

We find that having a third child has a significant and negative effect on the formation of both behavioural and emotional skills for the first-and second-born. Further, the birth of a third child has a much larger impact when the siblings are under six years of age. We also find that the birth of a third child negatively affects the development of non-cognitive skills only for girls. An investigation of the potential mechanisms suggests that this negative effect observed only for girls may be explained by both the compensating behaviours of parents and the gendered allocation of housework and care-giving activities within the family. Finally, we find no evidence of significant recovery across periods following the increase in family size, suggesting that the negative effects on child's non-cognitive skills persist over time.

The negative effects of family size on children's non-cognitive skills observed in this paper may translate into worse adult outcomes. From previous studies, we can estimate the negative effects on girls' behavioural and emotional skills to translate into decreases of 0.12 and 0.25 standard deviations, respectively, in their life satisfaction [START_REF] Layard | What predicts a successful life? A life-course model of wellbeing[END_REF]. Looking at labour market outcomes, these effects may translate into a 15% decrease in earnings for women [START_REF] Lundborg | Height and Earnings: The Role of Cognitive and Noncognitive Skills[END_REF][START_REF] Lindqvist | The Labor Market Returns to Cognitive and Noncognitive Ability: Evidence from the Swedish Enlistment[END_REF], while the effect on girls' social skills may decrease their wages by 7.5% [START_REF] Deming | The growing importance of social skills in the labor market[END_REF]. Finally, the decreases observed in girls' behavioural and emotional skills may result in 1.1% and 0.7% decreases, respectively, in their probability of employment [START_REF] Clark | The Causes and Consequences of Early-Adult Unemployment: Evidence from Cohort Data[END_REF].

Our findings may aid understanding of the negative gradient between family size in childhood and adult outcomes. Although only a small number of studies support the quantityquality trade-off argument based on quasi-experimental variations in terms of cognitive skills, our finding of a negative effect of family size on children's socio-emotional skills may partially explain the negative correlation observed between family size and adult outcomes.

Moreover, given the crucial role that non-cognitive skills play in determining labour market outcomes, one implication of our findings is that the discriminatory behaviours adopted by parents after the birth of a third child may contribute to gender inequalities in the labour market. Indeed, the detrimental effects of the birth of a third child on girls' non-cognitive skills may translate into worse schooling choices or occupational choices in adulthood [START_REF] Heckman | The effects of cognitive and noncognitive abilities on labor market outcomes and social behavior[END_REF], which may in turn reduce their labour market opportunities. However, recent studies by [START_REF] Gelber | Children's schooling and parents' behavior: Evidence from the Head Start Impact Study[END_REF] and [START_REF] Attanasio | Estimating the production function for human capital: results from a randomized controlled trial in Colombia[END_REF] show that well-designed childhood interventions based on psychosocial stimulation via regular home visits or pre-school attendance can lead to increased parental investments and better socio-emotional skills in children. Together with our results, these studies stress the importance of designing similar policies with a higher focus on girls, especially in large families. Notes: The scales of the SDQ variables have been reversed such that the higher the SDQ, the better the non-cognitive skills of the cohort member. Note that there are 20,131 observations for 5,983 individuals in 5,907 families. Notes: The dependent variables are reported by the primary care giver and have been standardized by age group (mean of 0 and standard deviation of 1). The scale of the dependent variables has been reversed to ease the interpretation. The standard errors in parentheses are clustered at the family level. Third Child is a dummy equal to one if a birth of a third child happens between t0 and t. The controls include individual characteristics (sex, age, birth order, month of birth, the age of the mother at birth), family background (income, marital status of the parents, the presence of the natural father, the age of mother at first birth) and wave fixed-effects. We also control for the dependent variable in wave 2. *, **, *** indicate significance at the 10%, 5% and 1% levels respectively. Notes: The dependent variables are reported by the primary care giver and have been standardized by age group (mean of 0 and standard deviation of 1). The scale of the dependent variables has been reversed to ease the interpretation. The standard errors in parentheses are clustered at the family level. Third Child is a dummy equal to one if a birth of a third child happens between t0 and t.
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The controls include individual characteristics (sex, age, birth order, month of birth, the age of the mother at birth), family background (income, marital status of the parents, the presence of the natural father, the age of mother at first birth) and wave fixed-effects. We also control for the dependent variable in wave 2. *, **, *** indicate significance at the 10%, 5% and 1% levels respectively. Notes: The dependent variables are reported by the primary care giver and have been standardized by age group (mean of 0 and standard deviation of 1). The scale of the dependent variables has been reversed to ease the interpretation. The standard errors in parentheses are clustered at the family level. Third Child is a dummy equal to one if a birth of a third child happens between t0 and t. The controls include individual characteristics (sex, age, birth order, month of birth, the age of the mother at birth), family background (income, marital status of the parents, the presence of the natural father, the age of mother at first birth) and wave fixed-effects. We also control for the dependent variable in wave 2. *, **, *** indicate significance at the 10%, 5% and 1% levels respectively. Notes: Dependent variables are reported by the primary care giver and have been standardized by age group (mean of 0 and standard deviation of 1). The scale of the dependent variables has been reversed to ease the interpretation. Standard errors in parentheses are clustered at the family level. Third Child is a dummy equal to 1 if a birth of a third child happens between t0 and t. We control for individual characteristics (sex, age, birth order, month of birth, the age of the mother at birth), family background (income, parents' marital status, and the presence of a father, the age of mother at first birth) and include wave fixed-effects. We also control for the non-cognitive skill in wave 2 to account for the measurement error of the mother. *, **, *** indicate significance at the 10%, 5% and 1% levels respectively. Notes: The scales of the SDQ variables have been reversed such that the higher the SDQ, the better the non-cognitive skills of the cohort member. Notes: The dependent variables are reported by the primary care giver and have been standardized by age group (mean of 0 and standard deviation of 1). The scale of the dependent variables has been reversed to ease the interpretation. The standard errors in parentheses are clustered at the family level. Third Child is a dummy equal to one if a birth of a third child happens between t0 and t. The controls include individual characteristics (sex, age, birth order, month of birth, the age of the mother at birth), family background (income, marital status of the parents, the presence of the natural father, the age of mother at first birth) and wave fixed-effects. We also control for the dependent variable in wave 2. *, **, *** indicate significance at the 10%, 5% and 1% levels respectively. Notes: The dependent variables are reported by the primary care giver and have been standardized by age group (mean of 0 and standard deviation of 1). The scale of the dependent variables has been reversed to ease the interpretation. The standard errors in parentheses are clustered at the family level. Third Child is a dummy equal to one if a birth of a third child happens between t0 and t. The controls include individual characteristics (sex, age, birth order, month of birth, the age of the mother at birth), family background (income, marital status of the parents, the presence of the natural father, the age of mother at first birth) and wave fixed-effects. We also control for the dependent variable in wave 2. *, **, *** indicate significance at the 10%, 5% and 1% levels respectively. Notes: The dependent variables are reported by the primary care giver and have been standardized by age group (mean of 0 and standard deviation of 1). The scale of the dependent variables has been reversed to ease the interpretation. The standard errors in parentheses are clustered at the family level. Third Child is a dummy equal to one if a birth of a third child happens between t0 and t. The controls include individual characteristics (sex, age, birth order, month of birth, the age of the mother at birth), family background (income, marital status of the parents, the presence of the natural father, the age of mother at first birth) and wave fixed-effects. We also control for the dependent variable in wave 2. *, **, *** indicate significance at the 10%, 5% and 1% levels respectively.

A. Appendix

  et al., 2016;[START_REF] Boca | Parental and Child Time Investments and the Cognitive Development of Adolescents[END_REF][START_REF] Cunha | Formulating, Identifying and Estimating the Technology of Cognitive and Noncognitive Skill Formation[END_REF], and[START_REF] Cunha | Estimating the Technology of Cognitive and Noncognitive Skill Formation[END_REF] emphasized the existence of sensitive periods in the formation of non-cognitive skills.

Figure 1 :
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Table 1 :

 1 Descriptive Statistics: Estimation Sample

	Mean SD Min Max

Source: Estimation Sample drawn from the Millennium Cohort Study.

Table 2 :

 2 Family Size and Non-cognitive skills: 2SLS Results

	First Stage:	Third Child	Third Child	Third Child	Third Child
		(1)	(2)	(3)	(4)
	Same Sex	0.051 * * *	0.051 * * *	0.051 * * *	0.051 * * *
		(0.009)	(0.009)	(0.009)	(0.009)
	Second Stage: Total SDQ Behaviour Skills Emotional Skills Pro-Social Behaviour
		(1)	(2)	(3)	(4)
	Third Child	-0.650 *	-0.496	-0.627 *	-0.360
		(0.342)	(0.340)	(0.354)	(0.347)
	Observations	20131	20131	20131	20131
	F-Statistics	88.765	89.910	87.896	88.332

Source: Estimation Sample drawn from the Millennium Cohort Study.

Table 3 :

 3 Family Size and Non-cognitive skills: 2SLS Results -Heterogeneity Analysis

	Panel A: Age at Birth	Total SDQ Behaviour Skills Emotional Skills Pro-Social Behaviour
		(1)	(2)	(3)	(4)
	Third Child	-0.799 *	-0.601	-0.780 *	-0.424
		(0.428)	(0.421)	(0.443)	(0.429)
	Third Child X Age 6 at birth or older	0.591 *	0.420	0.602 *	0.254
		(0.320)	(0.314)	(0.332)	(0.321)
	Observations	20131	20131	20131	20131
	F-statistic	37.529	38.149	36.947	37.254
	Total effect for children:				
	Before age 6 at birth	-0.799 *	-0.601	-0.780 *	-0.424
		(0.428)	(0.421)	(0.443)	(0.429)
	After age 6 at birth or older	-0.208 *	-0.181	-0.178	-0.170
		(0.121)	(0.120)	(0.125)	(0.120)
	Panel B: Birth Order	Total SDQ Behaviour Skills Emotional Skills Pro-Social Behaviour
		(1)	(2)	(3)	(4)
	Third Child	-0.688 *	-0.329	-0.837 * *	-0.335
		(0.359)	(0.330)	(0.393)	(0.366)
	Third Child X Second Born	0.106	-0.468	0.591	-0.072
		(0.718)	(0.751)	(0.731)	(0.733)
	Observations	20131	20131	20131	20131
	F-statistic	22.336	22.343	21.995	21.864
	Total effect for:				
	First-Born	-0.688 *	-0.329	-0.837 * *	-0.335
		(0.359)	(0.330)	(0.393)	(0.366)
	Second Born	-0.582	-0.797	-0.246	-0.406
		(0.653)	(0.707)	(0.646)	(0.666)
	Panel C: Gender	Total SDQ Behaviour Skills Emotional Skills Pro-Social Behaviour
		(1)	(2)	(3)	(4)
	Third Child	0.343	0.451	0.195	0.469
		(0.473)	(0.489)	(0.468)	(0.526)
	Third Child X Female	-2.040 * * *	-1.945 * *	-1.687 * *	-1.705 * *
		(0.775)	(0.764)	(0.759)	(0.739)
	Observations	20131	20131	20131	20131
	F-statistic	40.153	40.164	39.588	39.493
	Total effect for:				
	Boys	0.343	0.451	0.195	0.469
		(0.473)	(0.489)	(0.468)	(0.526)
	Girls	-1.696 * * *	-1.494 * *	-1.491 * *	-1.236 * *
		(0.631)	(0.602)	(0.615)	(0.546)
	Source: Estimation Sample drawn from the Millennium Cohort Study.		

Table 4 :

 4 Family Size and Mechanisms: 2SLS ResultsSource: Estimation Sample drawn from the Millennium Cohort Study. Notes: The standard errors in parentheses are clustered at the family level. Third Child is a dummy equal to one if a birth of a third child happens between t0 and t. The controls include individual characteristics (sex, age, birth order, month of birth, the age of the mother at birth), family background (income, marital status of the parents, the presence of the natural father, the age of mother at first birth) and wave fixedeffects. We also control for the dependent variable in wave 2. *, **, *** indicate significance at the 10%, 5% and 1% levels respectively. "Education Time" and "Recreational Time" are computed following Del[START_REF] Bono | Early maternal time investment and early child outcomes[END_REF]. "Household Tasks contribution" is a dummy equal one if the cohort member is contributing to chores at least once per week.

		Maternal	Maternal	Household
		Educational Time Recreational Time Tasks Contribution
		(1)	(2)	(3)
	Third Child	1.911 * *	0.949	-0.005
		(0.953)	(0.717)	(0.236)
	Third Child X Female	-2.041 *	-0.450	0.368
		(1.237)	(1.071)	(0.335)
	Observations	10657	10657	14470
	F-statistic	12.395	13.395	36.175

Table 5 :

 5 Persistence of the Effect of Family Size on Non-Cognitive skills

		Total SDQ Behaviour Skills Emotional Skills Social Skills
		(1)	(2)	(3)	(4)
	Birth (-1)	0.052	0.049	0.051	-0.025
		(0.037)	(0.038)	(0.041)	(0.045)
	Birth (-2)	0.033	0.065	0.010	0.024
		(0.059)	(0.062)	(0.061)	(0.064)
	Birth (-3)	0.079	0.077	0.088	0.104
		(0.089)	(0.092)	(0.089)	(0.091)
	Third Child				
	Same sex	0.187 * * *	0.189 * * *	0.184 * * *	0.184 * * *
		(0.036)	(0.036)	(0.037)	(0.037)
	Constant	-1.002 * * *	-1.003 * * *	-1.000 * * *	-1.000 * * *
		(0.026)	(0.026)	(0.026)	(0.026)
	Observations	19479	19479	19479	19478
	Source: Estimation Sample drawn from the Millennium Cohort Study.	

Table A

 A 

		.2: Instrument Validity: Any own gender effect?	
			Boys		
		Total SDQ Behaviour Skills Emotional Skills Social Skills
	Same sex 3rd child	-0.174 *	-0.132	-0.170 *	-0.231 * *
		(0.098)	(0.100)	(0.099)	(0.110)
	Observations	930	930	930	929
	Nb of clusters	344	344	344	343
			Girls		
		Total SDQ Behaviour Skills Emotional Skills Social Skills
	Same sex 3rd child	0.047	0.091	-0.016	-0.037
		(0.077)	(0.077)	(0.078)	(0.068)
	Observations	927	927	927	927
	Nb of clusters	326	326	326	326

Source: Estimation Sample drawn from the Millennium Cohort Study, focusing on families with two children of opposite sex in the second wave (t0).

Table A .

 A 3: Probability to have a second child and the sex of the first-born: OLS results

		Having a second child
		(1)
	First child is a girl	0.012
		(0.018)
	Observations	3134
	Source: Families with only one child in t0 from the
	Millennium Cohort Study.	
	Notes: The dependent variable is a dummy equal
	one if the family had at least a second child between
	the wave 2 and wave 6. The standard errors in
	parentheses are clustered at the family level. No
	controls are added.	

*, **, *** indicate significance at the 10%, 5% and 1% levels respectively.

Table A

 A 

	.4: Probability to have a third child and the sex of the first-two born: First-stage
	results		
		Having a third child
		(1)	(2)
	Same sex	0.051 * * *	
		(0.009)	
	Two boys		0.054 * * *
			(0.013)
	Two girls		0.048 * * *
			(0.013)
	Observations	20131	20131
	Source: Estimation Sample drawn from the
	Millennium Cohort Study.	
	Notes: The standard errors in parentheses
	are clustered at the family level. The controls
	include individual characteristics (sex, age,
	birth order, month of birth, the age of
	the mother at birth), family background
	(income, marital status of the parents, the
	presence of the natural father, the age of
	mother at first birth) and wave fixed-effects.
	We also control for the total SDQ in wave 2.
	*, **, *** indicate significance at the 10%,
	5% and 1% levels respectively.	

  Table OA.2: Descriptive Statistics: Estimation Sample in t 0

		Mean SD Min Max
	Cohort Member Characteristics:			
	Non Cognitive Skills (Total SDQ)	30.77 5.10	8	40
	Behaviour Skills (Externalising SDQ) 13.46 3.74	0	20
	Emotional Skills (Internalising SDQ) 17.31 2.38	5	20
	Pro-social Behaviour	7.30 1.85	0	10
	Female	0.49	0	1
	Age	3.15 0.37	2	5
	Age of Mother	29.55 5.41 15	52
	1st born	0.40	0	1
	2nd born	0.60	0	1
	Observations	5983		
	Family Characteristics:			
	Age of Mother at first birth	29.55 5.40 15	52
	Family Size	2.00	2	2
	Household Income (in logs)	5.71 0.70	3	7
	Natural Father in Household	0.88	0	1
	Parents are Married	0.73	0	1
	Same Sex	0.49	0	1
	Same Sex : girls	0.24	0	1
	Same Sex : boys	0.25	0	1
	Observations	5907		

Source: Estimation Sample drawn from the Millennium Cohort Study.

  Table OA.4: Inverse Probability Weights for Attrition: Probit results

			Probability to be in the survey in the next sweep
		Total SDQ Behaviour Skills Emotional Skills Pro-social Behaviour
		(1)	(2)	(3)	(4)
	Same Sex	-0.017	-0.016	-0.017	-0.017
		(0.021)	(0.021)	(0.021)	(0.021)
	Female	0.029	0.025	0.038 *	0.044 * *
		(0.022)	(0.022)	(0.021)	(0.022)
	2nd born	-0.091 * * *	-0.086 * * *	-0.088 * * *	-0.087 * * *
		(0.031)	(0.031)	(0.031)	(0.031)
	Age of Mother at first birth	0.023 * * *	0.023 * * *	0.022 * * *	0.025 * * *
		(0.006)	(0.006)	(0.006)	(0.006)
	Age of Mother at birth	0.002	0.002	0.003	0.002
		(0.006)	(0.006)	(0.006)	(0.006)
	Initial Total SDQ	0.043 * * *			
		(0.011)			
	Initial Externalising SDQ		0.051 * * *		
			(0.011)		
	Initial Internalising SDQ			0.009	
				(0.011)	
	Initial Pro-social behaviour score				0.023 * *
					(0.011)
	Observations	20131	20131	20131	20131

Source: Estimation Sample drawn from the Millennium Cohort Study. Notes: The dependent variable is a dummy indicating if the cohort member is still in the survey in the next sweep. The standard errors in parentheses are clustered at the family level. The controls also include month of birth and wave dummies. *, **, *** indicate significance at the 10%, 5% and 1% levels respectively.

Table OA

 OA 

		.5: Family Size and Non-cognitive skills: OLS Results
		Total SDQ Behaviour Skills Emotional Skills Pro-social Behaviour
		(1)	(2)	(3)	(4)
	Third Child	-0.044 * *	-0.043 * *	-0.022	-0.111 * * *
		(0.021)	(0.022)	(0.022)	(0.022)
	Observations	20131	20131	20131	20131
	Adjusted R 2	0.296	0.306	0.162	0.137
	Source: Estimation Sample drawn from the Millennium Cohort Study.	

  Table OA.6: Family Size and Non-cognitive skills: OLS Results -Whole MCS Sample Source: Estimation Sample drawn from the whole universe of Millennium Cohort Study.Notes: The dependent variables are reported by the primary care giver and have been standardized by age group (mean of 0 and standard deviation of 1). The scale of the dependent variables has been reversed to ease the interpretation. The standard errors in parentheses are clustered at the family level. Third Child is a dummy equal to one if a birth of a third child happens between t0 and t. The controls include individual characteristics (sex, age, birth order, month of birth, the age of the mother at birth), family background (income, marital status of the parents, the presence of the natural father, the age of mother at first birth) and wave fixed-effects. We also control for the dependent variable in wave 2. *, **, *** indicate significance at the 10%, 5% and 1% levels respectively.

		Total SDQ Behaviour Skills Emotional Skills Pro-social Behaviour
		(1)	(2)	(3)	(4)
	Family Size	-0.084 * * *	-0.097 * * *	0.014	-0.072 * * *
		(0.023)	(0.015)	(0.012)	(0.007)
	First Born	0.505 * * *	-0.035	0.540 * * *	0.019
		(0.060)	(0.039)	(0.032)	(0.020)
	Observations	61655	61655	61655	61655
	Adjusted R 2	0.125	0.157	0.073	0.109

  Table OA.7: Family Size and SDQ Subscales: 2SLS Results -Main Results

		Behavioural Skills	Emotional Skills
		Conduct Hyperactivity Emotion	Peer
		(1)	(2)	(3)	(4)
	Third Child	-0.077	-0.757 * *	-0.729 * * -0.266
		(0.327)	(0.375)	(0.371) (0.337)
	Observations	20131	20131	20131	20131
	F-statistic	90.255	88.545	87.978	87.549

Source: Estimation Sample drawn from the Millennium Cohort Study.

  Table OA.8: Family Size and SDQ Subscales: 2SLS Results -Heterogeneity Analysis Source: Estimation Sample drawn from the Millennium Cohort Study.

		Behavioural Skills	Emotional Skills
	Panel A: Age at Birth	Conduct Hyperactivity Emotion	Peer
		(1)	(2)	(3)	(4)
	Third Child	-0.075	-0.932 * *	-0.906 *	0.327
		(0.401)	(0.472)	(0.467)	(0.416)
	Third Child X Age 6 at birth	-0.006	0.693 * *	0.702 * *	0.242
		(0.299)	(0.353)	(0.349)	(0.310)
	Observations	20131	20131	20131	20131
	F-statistic	38.394	37.367	37.079	36.825
	Total effect for:				
	Before age 6 at birth	-0.028	-0.932 * *	-0.906 *	0.327
		(0.456)	(0.472)	(0.467)	(0.416)
	After age 6 at birth or older	-0.081	-0.240 *	-0.204	-0.085
		(0.115)	(0.132)	(0.131)	(0.119)
	Panel B: Birth Order	Conduct Hyperactivity Emotion	Peer
		(1)	(2)	(3)	(4)
	Third Child	-0.042	-0.438	-0.869 * *	-0.439
		(0.327)	(0.354)	(0.408)	(0.365)
	Third Child X Second Born	-0.095	-0.898	0.395	0.486
		(697)	(0.866)	(0.765)	(0.704)
	Observations	20131	20131	20131	20131
	F-statistic	22.854	21.792	22.007	21.954
	Total effect for:				
	First-Born	-0.042	-0.438	-0.869 * *	-0.439
		(0.327)	(0.354)	(0.408)	(0.365)
	Second Born	-0.137	-1.335	-0.475	0.046
		(0.647)	(0.832)	(0.681)	(0.632)
	Panel C: Gender	Conduct Hyperactivity Emotion	Peer
		(1)	(2)	(3)	(4)
	Third Child	-0.028	0.442	-0.520	1.069 *
		(0.456)	(0.522)	(0.481)	(0.550)
	Third Child X Female	-0.099	-2.463 * * *	-0.429	-2.741 * * *
		(0.632)	(0.891)	(0.724)	(0.843)
	Observations	20131	20131	20131	20131
	F-statistic	39.211	40.181	39.315	39.507
	Total effect for:				
	Boys	-0.028	0.442	-0.520	1.069 *
		(0.456)	(0.522)	(0.481)	(0.550)
	Girls	-0.127	-2.021 * * *	-0.948 *	-1.672 * *
		(0.453)	(0.732)	(0.558)	(0.657)

Alternatively, rather than using a dummy "Third Child", we also decided to instrument the size of the family (as measured by the size of the sibship) and found results that are qualitatively similar to our baseline estimates (available upon request).

The question may arise: Why do we not control for the birth spacing between the first two children? The reason is that as we already control for the age of the mother at the birth of the cohort member and the age of the mother at the first birth, the birth spacing is a linear combination of these two variables for the second-born (60% of our estimation sample). Note that we also replicated our results controlling for the birth spacing, and the results remain the same.

We constructed an additional test to provide further evidence on the absence of a direct effect of growing up with a sibling of the same sex on children's non-cognitive development. To construct this test, we restricted our sample to families with two children of opposite sex in t0 who will have a third child in subsequent waves, and we looked at the effect of having a third sibling of the same sex (compared with having a third sibling of the opposite sex) on children's socio-emotional skills, exploiting the fact that the sex of the third child is random. This allowed us to capture the effect of having a sibling of the same sex while keeping the family size constant. The results, available in TableA.2, indicate that children in families with two children of opposite sex in t0 and who experience an increase in family size in subsequent periods are not affected by the sex of the third child. Again, this suggests that the gender composition of the siblings has no direct impact on children's non-cognitive development. Having a brother might have a negative effect for boys; in that case, we would overestimate the effect of family size on boys.

Another way of instrumenting the family size, suggested by[START_REF] Angrist | Children and Their Parents' Labor Supply: Evidence from Exogenous Variation in Family Size[END_REF], is to use twin birth. When implementing this instrumentation strategy, the F -statistic is approximately two. Indeed, the limited number of multiple births reduces our statistical power (we observed fewer than 1,000 twins). The instrument is therefore too weak to be able to draw any strong conclusions from it. For reasons of comparison, this method has been used in[START_REF] Black | The More the Merrier ? The Effect of Family Size and Birth Order on Children s Education[END_REF]; Cáceras-Delpiano (2006), and[START_REF] Aslund | Family size and child outcomes: Is there really no trade-off?[END_REF] with estimation samples 16 to 40 times larger.Note that we also investigated the possibility of using in vitro fertilization treatment as in[START_REF] Lundborg | Can women have children and a career? IV evidence from IVF treatments[END_REF]. However, we could observe only whether the mother "already received a fertility treatment" before the birth of the cohort member. In line with our suspicions, this measure is not precise enough to capture a significant variation in the probability of having a third child. We do not find a significant correlation between the probability of having a third child and the exposure to past fertility treatment, and the F -statistic is roughly equal to 0.7. All of our results from using the different instrumental variables are available upon request.

We report the ordinary least-squares (OLS) estimates for the same estimation sample in TableOA.5 in the Online Appendix. While the estimates are qualitatively consistent with those in Table2, the OLS coefficients are much smaller. This suggests a positive selection on unobserved characteristics, consistent with Silles (2010) and[START_REF] Juhn | The quantityquality trade-off and the formation of cognitive and non-cognitive skills[END_REF] and with the assumption that having more children might be correlated with unobserved characteristics that vary over time, such as better mental health, a higher life satisfaction, or higher non-cognitive skills, that are positively correlated with a child's non-cognitive skills. In addition, note that we find consistent results when we consider the whole sample of MCS cohort members and estimate the linear effect of family size on non-cognitive skills (including all possible values of family size, rather than only two versus three), using an OLS approach (see TableOA.6 in the Online Appendix).

In addition, we consider birth spacing as a continuous variable. We find similar results, suggesting no effect of having a third child in the household for children above the age of six years.

Reassuringly, we find that first-born children in our sample exhibit much higher levels of non-cognitive skills (see TableOA.6 in the Online Appendix).

However, it should be noted that even though we conclude that there are no large differences in the effect of the birth of a third child between first-and second-born children, this result must be interpreted with caution. In particular, as previously mentioned, our estimation sample includes a selected sub-sample of first-born children whose parents had two children in a short period of time (i.e., three years), while there is no such selection for second-born children.
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B. Online Appendix

Notes: The dependent variables are reported by the primary care giver and have been standardized by age group (mean of 0 and standard deviation of 1). The scale of the dependent variables has been reversed to ease the interpretation. The standard errors in parentheses are clustered at the family level. Third Child is a dummy equal to one if a birth of a third child happens between t0 and t. The controls include individual characteristics (sex, age, birth order, month of birth, the age of the mother at birth), family background (income, marital status of the parents, the presence of the natural father, the age of mother at first birth) and wave fixed-effects. We also control for the dependent variable in wave 2. *, **, *** indicate significance at the 10%, 5% and 1% levels respectively. Panel A uses weights estimated from a probit regression for which the results are available in Table OA.4.