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I. Introduction

Whereas much is known about income and family structure as factors that influence child skill
formation—with children of more affluent and married families outperforming children of less
affluent and non-married families (e.g., Dahl and Lochner 2012; Hill, Yeung and Duncan
2001)—Iless is known about the role of happiness. Maternal happiness is important for child
development not only because it affects parenting preferences, but because it can also affect
the choice of spouses, both of which subsequently determine childhood investments. Because
happiness is entwined with family structure—marriage potentially increases happiness and
happiness increases the probability of marriage—the effects of family structure on child skill
formation should be separated from the effects of happiness. This distinction is crucial on the
grounds that part of the beneficial effects of marriage on child development may be driven
by maternal happiness. Hence, in the current paper, I ask if maternal happiness leads to
improved child cognitive and noncognitive test scores, and if this is a distinct effect from a
marital status effect.

Happiness, which I define as self-reported overall satisfaction, can be viewed as an input
in the production of child cognitive and noncognitive skills. For example, happier mothers
may increase the quantity and quality of child investments or may avoid conflict ridden re-
lationships to ensure child exposure to a constructive familial environment. This suggests
that happier mothers may be more likely to choose and marry partners who will positively
contribute to the production of child skills. This positive selection into a marital status will
further enhance maternal happiness, which will, subsequently, have a positive effect on child
investments. Therefore, apart from the link between marital status and child skills, there
are two other links worth incorporating in analyzing child skill formation; first, happiness
may lead to marriage which can further boost happiness and, second, happiness may lead to
production of highly skilled children due partly to the attachment of the mother to her child.
These links lead to the following question: is the marriage effect in existing work, in fact, a
happiness effect?

To answer this question, I use data for U.K. children ages 3-7 from the Millennium Cohort
Study. I estimate a three-equation model for maternal happiness, marital status and a value-
added, child skill production function to identify the causal effect of maternal life satisfaction
and marital status on child outcomes. As alternative child outcomes, I use a cognitive test
score and a battery of six behavioral scores: conduct problems, emotional symptoms, hy-
peractivity /inattention, peer problems, independence/self-regulation and prosocial behaviors.
Because maternal happiness is affected by unobserved characteristics that may also affect
child outcomes—for example, changes in maternal moods are related to her happiness and
the child is directly exposed to these moods—maternal happiness is endogenous. I use lagged

weather conditions and lagged life satisfaction as exclusion restrictions in the life satisfaction



model to provide exogenous variation in contemporaneous life satisfaction. Similarly, because
mothers select into a marital status based on unobserved preferences—mothers have certain
preferences about the characteristics of their future spouses—marital status is also endoge-
nous. Exogenous variation in marital status comes from region-year-age variation in male
incarceration rates at the time period the mother started her relationship with the father of
the child, and the previous marital status of the mother.

As an extension, I examine a subset of households with the father present (married and
cohabiting couples). Fathers may have a beneficial impact on child skill formation because
they increase discipline and time investments, and expose the child to distinct gender roles. I
use these specifications to evaluate the role of paternal life satisfaction on child skill formation
and to examine whether the marriage effect reflects a paternal presence effect.

My paper builds on the family structure literature that documents a positive association
between marriage and child outcomes (e.g., Crawford et al. 2011; McLanahan and Sandefur
1994; Ribar 2004) and, in particular, on existing research that asks whether marriage has a
causal effect on child outcomes (e.g., Francesconi, Jenkins and Siedler 2010). I incorporate
three innovations in my analysis. First, I explicitly include life satisfaction as an input in
child skill production functions to account for the effect of happiness on child skill formation.
Evidence about the effects of life satisfaction on child outcomes is scarce.! The only study
addressing the causal effect of interest is Berger and Spiess (2011) who show that maternal life
satisfaction leads to decreases in behavioral problems and increases in cognitive performance
of young children in Germany. However, they do not take into account marital status, so
their estimates may reflect positive marriage effects. Second, because happiness and marital
status are entwined, I model them as a system of simultaneous equations. Although some prior
studies examine the relationship between marriage and life satisfaction (e.g., Stutzer and Frey
2006; Zimmerman and Easterlin 2006), they do not address their simultaneous determination.
Accounting for endogeneity of maternal happiness and marital status enables me to identify
separate causal effects of both on child cognitive and noncognitive test scores. Third, I
use narrowly defined child behaviors which distinguishes my analysis from previous studies
that rely on an aggregated measure of child behaviors, a behavioral problem index based
on combinations of the six components that I use separately. Also, in contrast to previous
studies that use summed scores of individual responses on cognitive and noncognitive tests
to measure child skills, I take into account the latent nature of such skills and uncover their
underlying distribution using item response theory. To my knowledge there is no prior study
that incorporates within the same framework these three links—marital status affects child

outcomes, marital status affects life satisfaction and vice versa, and life satisfaction affects

!Some evidence comes from studies on maternal depression which treat depression as an extremely low
level of happiness. These studies document that children of depressed mothers are disadvantaged compared
to children raised by non-depressed mothers (e.g., Downey and Coyne 1990; Friedlander, Weiss and Traylor
1986). As I explain later in the paper, I treat happiness and depression as distinct traits.



child skill formation—to identify the causal effect of life satisfaction and marital status on
latent child skills.

I estimate distinct happiness and marriage effects that differ by child outcome. Maternal
happiness promotes only noncognitive skills. For example, a 10% increase in maternal life
satisfaction is predicted to increase social and self-regulation skills by an amount equivalent to
increasing average annual household income by £38,000 and £33,000, respectively. Marriage
promotes cognitive skills and select noncognitive skills. A change from single-parenthood
to marriage is predicted to increase cognitive skills and non-conduct problems by the same
amount as £25,000 and £51,000 in annual income; however, marriage is predicted to lower
self-regulation skills by the same amount as an income reduction of £24,000. This asymmetry
in the estimated effects of interest suggests that promoting only marriage or only maternal
happiness will lead to shortages in the accumulation of different types of skill. My finding
that marriage has a significant effect on child skills suggests that pro-marriage policies have
merit. But because life satisfaction is also independently important for child development, I
conclude that a happy and healthy marriage is important, and that life satisfaction is one of
the main avenues through which non-married mothers can produce good quality children. I
also compare children only of married and cohabiting couples to assess the role of paternal life
satisfaction on child outcomes. I find that paternal life satisfaction has neither a statistically
nor an economically significant relationship with child skills, but marriage still increases child
skills relative to cohabitation. This suggests that marriage is inherently beneficial, due perhaps
to higher spousal commitment.

My findings can inform policy discussions on the role of marriage in child development.
In the last decade, such discussions have been revived partly because of the concern that
the higher benefits the married couples enjoy may contribute to maintaining low quality
marriages. For example, in the U.K., inheritance tax, transferable allowances and pension
rights are available only for legally married couples (see report on Breakthrough Britain
2009). In 2010 the U.K. Marriage Foundation set marriage as the “gold standard” with the
goal of forging strong parental relationships and reducing relationship breakdowns, similar to
the spirit of the U.S. Healthy Marriage Initiative.? Hence, pro-marriage policies should be

complemented with policies promoting healthy and happy marriages.

2Marriage policies in the U.K. aim at supporting strong families and lasting relationships through marriage
preparation (1998 Supporting Families report); reducing conflict and providing marriage support to save mar-
riages (Hart Review 1999); extending governmental support to marital and non-marital relationships (Moving
Forward Together: A Proposed Strategy for Marriage and Relationship Support for 2002 and Beyond); and
providing equal access to counseling services and tax breaks (2004 Married Couples Allowance) for couples
identified as “married” or “living together as if married” (see report on Breakthrough Britain 2009). For more
information on U.S. healthy marriage policies see Hsueh et al. (2012).



II. Conceptual Framework

A. Link I: Marital Status and Production of Child Skills

In the literature, three main benefits have been associated with marriage over other family
structures for the production of child skills. First, marriage involves increasing returns to scale
in household production (e.g., Becker 1973), and this pooling of financial and time resources
increases the production of household goods including the production of child skills. Also, the
lower likelihood of economic hardship increases the probability of married families residing in
more desirable neighborhoods (i.e., higher quality schools or lower crime rates) which exerts a
positive effect on child skill formation (e.g., Furstenberg et al. 1999). Second, it is potentially
beneficial to have a father present in the household because he acts as a role model (e.g.,
Ginther and Pollak 2004), because he contributes to consistent parenting through increased
monitoring and discipline (e.g., McLanahan and Sandefur 1994), or because of the time he
devotes to the child (e.g., Neidell 2000). Third, divorce affects child emotional development
due to stress experienced when the parental relationship ends (Amato 2005).

Within this literature, non-causal studies dominate documenting a positive correlation
between marriage and child outcomes (see Hill et al. 2001 for a review) with children from
married families having higher educational attainment (e.g., Ginther and Pollak 2004) and
less behavioral problems (e.g., Ermisch and Francesconi 2001; Hofferth 2006), followed by
children from cohabiting, and single-parent families (e.g., Crawford et al. 2011; McLanahan
and Sandefur 1994).3 These positive marriage effects may simply reflect the positive traits of
parents who end up marrying which, in turn, exert a positive effect on the production of child
skills due to positive selection into marriage (e.g., Bjorklund, Lindahl and Lindquist 2010;
Hofferth 2006; Ribar 2004). This selection argument suggests that the worse cognitive and
behavioral outcomes of divorced parent children (e.g., Hoekstra 2009) are due to preexisting
conditions that lead the parents to divorce—in particular, child exposure to parental conflict
(Tartari 2006).

However, results from studies on causal effects of marriage are inconclusive as some find
that marriage benefits children (e.g., Lang and Zagorsky 2001), while others report no mar-
riage effect on child outcomes (e.g., Finlay and Neumark 2010; Francesconi et al. 2010).*
My paper naturally belongs to this subset of the family structure literature as I treat marital

status as endogenous with respect to child outcomes in order to identify the causal effect of

3There is also evidence of insignificant effects of single-parenthood on child outcomes (e.g., Bjorklund and
Sundstrom 2006) and that children born to or living with cohabiting parents perform worse academically and
behaviorally (e.g., Brown 2004).

4Single-parent families cause worse educational outcomes (e.g., Ermisch and Francesconi 2001; Lang and
Zagorsky 2001) and lower performance in cognitive tests (e.g., Liu and Heiland 2010) but they do not cause
differences in emotional distress (e.g., Ermisch and Francesconi 2001) or behavioral outcomes (e.g., Liu and
Heiland 2010) compared to two-parent families.



marriage on child skill formation.

B. Link II: Marital Status and Maternal Happiness

Most studies on the determinants of life satisfaction document that marriage and cohabitation
have a positive effect on life satisfaction, while divorce and separation usually exert a negative
impact on happiness (e.g., Argyle 1999; Blanchflower and Oswald 2004; Diener et al. 19909;
Stutzer and Frey 2006; Waite and Gallagher 2000). This positive relationship reflects potential
benefits of the chosen marital status. For example, marriage offers protective effects on spouses
due to financial benefits as it allows gains from economies of scale and specialization within
the family (Becker 1981), which, in turn, enable spouses to fulfill their needs leading to an
increase in satisfaction (Diener, Smith and Fujita 1995). Marriage may also affect happiness
because it shields individuals from loneliness (e.g., Waite and Gallagher 2000) due to social
integration and social support networks (e.g., Argyle 1999).°

Even though some empirical longitudinal studies suggest that marriage is positively related
to happiness (e.g., Zimmerman and Easterlin 2006), there is no consensus that this relationship
represents causal effects. Because individuals with happier personalities are more likely to
marry and because they select mates to match their personality traits (that are largely stable),
the marriage effect will simply capture the selection of happier parents into marriages. There
is empirical support for this selection argument; those to be married are already happier than
those who remain single (Stutzer and Frey 2006) and those who divorce are less happy even
before they enter into marriage (e.g., Gardner and Oswald 2006; Stutzer and Frey 2006).

Despite that marriage and life satisfaction can positively contribute to each other with
potential bidirectional causal effects, few studies examine their simultaneous determination.
Binder and Coad (2010) and Binder and Ward (2011) adopt a vector autoregressive model
and data from the German Socioeconomic Panel and the British Household Panel Study, re-
spectively, to show that increases in happiness are associated with increases in the probability
of marriage, while entering into marriage is associated with subsequent decreases in life satis-
faction. Although they interpret this finding as evidence of adaptation of life satisfaction, this
finding also suggests that there is a reverse causal link between life satisfaction and marital
status. This is central for my study, as I show that once endogeneity of marital status and
life satisfaction is accounted for, both a marriage and a happiness effect remains; the main

implication is that marriage and happiness both matter when it comes to child skill formation.

SFor mechanisms through which marriage may cause happiness see Waite and Lehrer (2003); for mechanisms
on how life satisfaction can lead to marriage see Veenhoven (1997); and for mechanisms on how marriage can
affect child outcomes see Weiss (1997).

Frey and Stutzer (2002) find evidence in favor of a causal effect of marriage on life satisfaction as marriage
permanently increases happiness, while Easterlin (2003) concludes that there is only partial evidence of a causal
effect as marriage only slightly increases happiness.



C. Link IIT: Maternal Happiness and Production of Child Skills

There are several channels through which maternal satisfaction may affect child skill forma-
tion. First, happier mothers are more productive in the labor market (e.g., Ferrer-i-Carbonell
and Frijters 2004) allowing them to increase the quantity of monetary investments to children.
In combination with the higher probability of increasing quality of investments (e.g., Felfe and
Hsin 2009), child skills will increase in the presence of more satisfied mothers.

The quality of the interaction between mother and child is also pivotal to early child
development. A happier mother is expected to be more responsive and sensitive towards her
child’s needs (e.g., Belsky 1997). Because child attachment develops at young ages, child skills
will be affected by specific events that temporarily affect maternal happiness (the proximal
factors), and by non-context specific events that have occurred in the past which may exert a
more permanent effect on maternal happiness (the distal factors) and subsequently child skills.
This idea relates to findings within the economics literature that early child development is
contingent on the amount of the investments and the timing when these investments are
realized (e.g., Cunha and Heckman 2008).

Similarly, the quality of spousal relationship determines the degree of child exposure to
a non-constructive familial environment. Just by observing how parents interact with each
other, children learn behaviors like communication, resolving disputes, or showing respect
(e.g., Amato 2005). A happier mother within a given marital status is more likely to resolve
disputes in a more constructive way and the child benefits directly from observing the maternal
behavior (Emery and O’Leary 1982). Respectively, under lower marital satisfaction, there
will be higher tension between parents with deleterious effects on child outcomes due to the
prevalence of a destructive environment (e.g., Amato 2005). Overall, maternal satisfaction
will benefit child development because a more satisfied mother will have a more positive
outlook on life.

Even if these mechanisms can be perfectly accounted for, maternal happiness may still
affect child skill formation because of happiness genes that mothers transmit to their children.
Evidence from twin studies (e.g., Bartels and Boomsma 2009; Stubbe et al. 2005) suggest
that happiness is to a large extent predetermined by personality and genetic make-up (e.g.,
Lykken and Tellegen 1996) and it fluctuates around a fixed point over the lifetime only due
to transitory life events.”

Though such mechanisms have been provided in the literature few studies have empirically
explored if maternal happiness affects child skill formation (Berger and Spiess 2011; Proto,
Sgroi and Oswald 2011). Among these only Berger and Spiess (2011) has addressed the endo-

"Life events such as unemployment (e.g., Clark, Frijters and Shields 2008; Lucas et al. 2003) have long-
lasting effects, while changes in marital status have ambiguous effects because marriage can have temporary
(e.g., Clark et al. 2008; Lucas et al. 2003) or more permanent positive effects on life satisfaction (e.g.,
Zimmermann and Easterlin 2006).



geneity of maternal happiness with respect to child outcomes. Using data from the German
Socioeconomic Panel and instrumenting current life satisfaction with lagged life satisfaction,
they show that more satisfied mothers are more likely to have better behaving, and more cog-
nitively able children. Although their study examines the causal relationship between child
skills and maternal satisfaction, they do not address the two links described above and they

do not condition on marital status.®

D. Content of Happiness

Before I describe the empirical strategy, I put happiness into its theoretical context. Happiness
is characterized by frequent positive feelings, infrequent negative feelings and high satisfaction
with life conditions (Diener 1984). This definition corresponds to psychologists distinguishing
among three components of subjective well-being: 1) affective well-being, which consists of
positive and negative affects; 2) cognitive well-being, which consists of judgments over global
life satisfaction; and 3) domain well-being, which consists of assessments over specific aspects
of life satisfaction such as work, family, health, self and finances (e.g., Diener et al. 1999).
Even though these three components are valid and reliable, the extent to which life satis-
faction is equivalent to happiness is an empirical issue (e.g., Diener 1984); life satisfaction
can be viewed as both an affective (hedonic) dimension (Veenhoven 1997), as it evaluates the
degree to which individuals experience pleasant events and how good they feel, and a purely
cognitive judgment of life events, as it evaluates the degree to which an individual perceives
his aspirations to have been met (e.g., Diener et al. 1999).° In conjunction with evidence that
happiness is more closely related to cognitive than to affective measures and that life satisfac-
tion exhibits significant correlation with happiness, life satisfaction is a good proxy for chronic
happiness when more direct measures of happiness do not exist (e.g., Lyubomirsky, King and
Diener 2005). For example, among individuals who have reported more than average levels
of life satisfaction with their overall lives, 85% of them report that they felt happy at least
half of the times (Lucas, Diener and Suh 1996). In my paper, I adopt the view that there is
a strong correlation between life satisfaction and happiness and use them interchangeably.

I also treat life satisfaction distinctly from depression. Depression may reflect high lev-

els of negative affect and low levels of positive affects (e.g., Watson and Clark 1995) since

8Proto et al. (2011) examine the relationship between happiness, marital status and child outcomes, but
without identifying causal effects. Using an experiment they show that parental divorce does not affect col-
lege students’ cognitive skills, and conclude that parental experiences do not pass on through genes to child
productivity.

9Life satisfaction constructs have satisfactory validity and reliability as they are strongly correlated with
more objective measures of well-being such as income, inflation, and unemployment (DiTella, MacCulloch
and Oswald 2003; Easterlin 2003), they are quantitatively consistent with revealed-preference measures of
consumption utility (Perez Truglia 2010), and they are strongly correlated with duration of authentic Duchenne
smiles, evaluations of an individual’s happiness by family, friends and spouses, and physiological measures such
as blood pressure and brain activity (Konow and Earley 2008).



individuals who feel depressed do not report high levels of happiness (e.g., Headey, Veen-
hoven and Wearing 1991). However, depression may also reflect extremely poor health (e.g.,
Koivumaa-Honkanen et al. 2005) since there is evidence that, even though women are on
average more depressed, they are also just as happy as men (Argyle 1987). For my sample,
factor analysis showed that life satisfaction and depression are two distinct traits, and so

depression corresponds to the left tail of the health distribution.

ITI. Empirical Framework and Estimation Strategy

A. Empirical Framework

My goal is to identify separate effects of maternal happiness and marital status on child
outcomes. I incorporate the three links described in the previous section into the same frame-
work using a three-equation model: a value-added skill production function, a life satisfaction
model, and a marital status choice model.

I model child skill formation using the following value-added, skill production function:
S]"Ct - B(])CS]’?,tfl + 51_k5j_,tk—1 + 5§szt + le’fMSjt + @’fth =+ €§t (1)

where S]’?t is skill k£ for child j at time ¢, S;-ft_l is the lagged skill, S;t]i 1 is a vector of
complementary skill measures, LS;; denotes maternal life satisfaction and M Sj; is a vector of
dummies identifying the marital status of the mother (married, cohabiting, divorced, single)
at time t. All other observable family inputs that contribute to the production of child skill
at time ¢ are included in the vector of explanatory variables X;; and e;?t represents omitted
factors that affect the skill formation process.

The vector S]]-“t includes proxies for k-specific latent child cognitive and noncognitive skills.
I take into account the latent nature of these skills while adjusting for measurement error
using item response theory, which I describe in the child outcome construction section IV.C.
I focus on cognitive and noncognitive skills because they are good predictors of educational
attainment, risky behaviors, longevity and future labor market productivity (see Almlund et
al. (2011) for a review on noncognitive skills, and Hanushek and Woessmann (2008) for a
review on cognitive skills), and because their formation can be affected at early stages (e.g.,
Heckman 2008) allowing for policy interventions to support child development.

This production function assumes that child skill at each period ¢ is a linear function
of all current and past parental and family inputs, innate heritable endowments that are
inherently unobservable, and shocks to the production of child skill. Because no dataset
contains complete histories of family inputs, acquired skills, and endowments, there is the
potential of omitting several inputs from the analysis. I proxy for unobserved past inputs and

endowments by including a lagged measure of the child outcome. The term S;-ft_l captures this



cumulative history of past inputs in the production function and is a sufficient statistic for all
inputs employed from ¢=0 until ¢-1. This value-added framework has been used extensively in
the education and skill formation literature (e.g., Cunha and Heckman 2008; Cunha, Heckman
and Schennach 2010; Todd and Wolpin 2007).10-11

Moreover, there is the possibility that cognitive and noncognitive skills are cross-productive
(e.g., Cunha, Heckman and Schennach 2010). Performance on a standardized test may relate
not only to the endowment of cognitive skill S]’i“’t_l, but also to accumulated noncognitive
skills Sj_,t]i 1- The reverse is also true as cognitive skill may affect noncognitive skill formation,
despite that the link from noncognitive to cognitive skill is usually stronger than the link from
cognitive to noncognitive skill (e.g., Borghans, Meijers and ter Weel 2008; Cunha and Heck-
man 2008; Cunha et al. 2010).'2 Therefore, each child skill is produced using the cumulative
capital of that same skill £ in previous time periods and the capital of its complementary
skills -&.

My goal is to identify the causal effect of life satisfaction (35) and marital status (%) on
each child outcome to determine if the marriage effect is fully caused by life satisfaction or
whether these effects are distinct. If there are no unobservable characteristics that affect child
skills and life satisfaction, ,8§ will capture the direct effect of maternal happiness on child
outcomes or what the psychologists call the “attachment” of the mother to the child (Belsky
1997). This effect would show how much better off a child would be if we could change a
mother’s self-evaluated happiness. 3% will capture the causal effect of marriage, which would
show how children of married mothers perform relative to children of mothers from other
family structures. These causal effects can be interpreted as the difference in average child
outcomes that children from one marital status would experience (i.e., married mothers) if
they were assigned to an alternative family structure (i.e., single mothers), and the difference
in average child outcomes that children of less happy mothers would experience if they were
assigned to happier mothers.

Because more able children may affect maternal satisfaction and marital status decisions,

LSj; and MSj; may be correlated with child endowments and family inputs in earlier time

0The value-added specification assumes that the marginal impact of previous inputs declines geometrically
overtime at the same rate (85 < 1). It allows for more flexibility compared to a gain-score production function
which assumes that previous inputs have a one-time, non-decaying effect on child outcomes, and since the
equality of 85 with the unity has been empirically rejected (e.g., Andrabi et al. 2011) I adopt the value-added
specification.

1With the value-added specification I use both within and between variation in life satisfaction to identify
its effect on child outcomes. I do not use child fixed-effects for two reasons: first, with child fixed effects all
the variation in child outcomes comes from changes within each child, that is, from children whose mothers’
life satisfaction varies overtime. Observations that are relatively stable within the examined time period are
dropped from the analysis. Second, under child fixed effects measurement error is exaggerated if mothers
report their life satisfaction differently overtime. This is not a concern for marital status as there is usually no
misreporting on if someone is married, cohabiting, divorced or single.

12For example, a highly motivated child will perform better on standardized tests compared to an equally
cognitive able child but with a lower level of motivation.



periods. Even though I include lagged skill measures Sjjtk_ 1 to capture cross-complementarities
of skills, by incorporating them in (1) I reduce the correlation between life satisfaction and
unobserved family inputs and skill. Therefore, even if the lagged measure of a child outcome
does not completely meet the criteria to be a sufficient statistic for past inputs, the vector of
these six additional lagged skill measures should be an adequate sufficient statistic for past
inputs and endowments.

The value-added production function controls for observed heterogeneity in child skills
by incorporating contemporaneous family inputs in X;;. However, if there are unobservable
contemporaneous characteristics that affect child outcomes, and life satisfaction and marital
status, the betas will be inconsistently estimated. For example, happiness is influenced from
positive and negative affects which cannot be measured. But, because they affect the attitude
of the mother towards her child, they will directly affect child outcomes. Then, if the error
term includes maternal pride, which is more positive for a child who is better behaved or for a
child who scores higher in standardized tests, and which is also correlated with maternal life
satisfaction, ,6’5‘ will be upward biased. Similarly, if between time period t and ¢-1 mothers
experience a sudden increase in their income due to an inheritance or a wage raise, and
because this additional amount of income affects both life satisfaction and child outcomes
(as it involves higher child investments) the coefficient of life satisfaction will be biased. In
order to identify the effect of life satisfaction independently of such unobserved traits I need
exogenous source of variation in life satisfaction.

To formally address this endogeneity problem I model life satisfaction as:
LSji = 70551 +nS; 1y + 72 MSj + 13X + 14 Zje—s + ujt (2)

where all the variables included in the right hand side in (1) are present in (2) and Zj;_ is
a vector of variables measured s time periods before child skill is formed.'® These exclusion
restrictions Z; ;s (lagged weather conditions and lagged maternal happiness) directly affect
the production of maternal happiness, but not the production of child skill, and will give a
source of exogenous variation in life satisfaction, necessary to identify the causal effect of life
satisfaction on child outcomes. Contemporaneous measures of Z;; are also included in Xj;. I

discuss more about these exclusions variables in section TV.C.1

BCurrent child skills may directly affect current maternal happiness because mothers derive utility from
high quality (skill) children. I assume that current maternal happiness is formed based on the accumulated
child skills up to period ¢-1 in order to match the structure of my data: the mothers first assess their life
satisfaction and then evaluate child behaviors or observe child performance in cognitive assessment tests.

11 do not adopt a fixed effects model of life satisfaction for two reasons. First, because identification of a
life satisfaction effect on child outcomes comes from between and within variation, I cannot purge the between
variation across mothers and use only the within mother variation in the life satisfaction model. Second, to
capture time-invariant traits that affect current life satisfaction I include lagged life satisfaction in (2). This is
corroborated empirically; a Hausman test, comparing the efficiency of an ordered logit model and an ordered
logit model with fixed effects, showed that the null hypothesis of equal coefficients in the two models cannot

10



Moreover, parents are not randomly assigned to their marital status, but they select the
marital status that will increase their expected benefits from entering a certain union. This
choice is largely determined by preferences over their partners in the marriage market which
are unobservable with more able women having the propensity to be attracted to more able

men. Because such maternal preferences affect child outcomes due to positive correlation
k

it
To address this endogeneity problem, I model the marital status choice as:

between S;-“t and €7, they will bias the effect of marital status on child outcomes.

MSj; = 6055, 1 + 6185 | + 02LSji + 03X + 0aRjy—s +vj (3)

where all variables are defined as above and R;;_, includes male incarceration rates s time
periods before child outcomes are observed when the mother started the relationship with her
partner, and the previous marital status of the mother. These exclusion restrictions will pro-
vide the necessary variation in marital status to identify the causal effect of marriage on child
outcomes. Similar to the life satisfaction model, contemporaneous measures of incarceration
rates are included in X;; with further justification given in section IV.C.

The identification of separate marital status and life satisfaction effects could be a potential
concern because marital status and life satisfaction are closely related. However, prior studies
have documented that there is sufficient variation between marital status and life satisfaction
as, on average, 40-50% of the variation in life satisfaction is explained by socioeconomic
characteristics (e.g., Lykken and Tellegen 1996). Even though marital status is one of the
factors that explain a significant portion of life satisfaction, it is also not the sole characteristic
that determines happiness (e.g., Dolan, Peasgood and White 2008). I provide empirical
evidence that life satisfaction and marital status are distinct, though related, variables for my

sample (section IV.C) so that I can isolate the life satisfaction and marital status effects.

B. Estimation Strategy

I estimate equations (1)-(3) using a two-stage least squares method. In the first stage, I si-
multaneously estimate the life satisfaction and marital status choice model. I treat marital
status as an unordered discrete choice because mothers’ choice set includes marriage, cohabi-
tation, single parenthood and divorce or separation. Because of the unordered nature of these
outcomes and the mutual excludability of the alternatives (a mother cannot be married and
single at the same time) the error terms in equation (3) are independently and identically
distributed with the extreme value distribution, and the marital status decision can be ap-
proximated through a multinomial logit estimation equation (Madalla 1983). Additionally,
life satisfaction is an ordered discrete choice. Under the assumption that the error terms in (2)

are i.i.d. with the Gumbel distribution, the conditional probability function for the ordered

be rejected.
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life satisfaction measure can be approximated with an ordered logit model. I maintain the
ordinal structure of life satisfaction despite evidence in the literature that cardinality of life
satisfaction is valid and that life satisfaction models can be estimated by ordinary least squares
(Ferrer-i-Carbonell and Frijters 2004). I conducted a Hausman specification test to examine
if the estimated coefficients from an ordered logit and an ordinary least squares method are
similar. T reject the null hypothesis that both models are consistent at the 1% level of sig-
nificance. The marital status choice model and the life satisfaction model are simultaneously
estimated using maximum likelihood estimation. In the second stage, I use these parameters
of the simultaneous model to jointly estimate the effect of life satisfaction and marital status
on the skill production function (1) for each of the seven child skill measures. Because I
observe the same children at least two times during the time period, I cluster the standard
errors at the child level.

As an extension, to assess the role of fathers in child skill formation, I examine specifica-
tions where both parents are present. Because this corresponds to being married or cohabiting,
the choice set for the marital status model is restricted to two alternatives. In the first stage
I simultaneously estimate a binary choice marital status model (logit model) and an ordered
logit life satisfaction model. In the second stage, the estimates from the simultaneous model
are used to estimate the effects of marriage (versus cohabitation) and life satisfaction on child
skills.

IV. Data

A. Millennium Cohort Study Data

The primary data are from the Millennium Cohort Study (MCS), a longitudinal cohort study
that follows children born between September 2000 and August 2001 in England and Wales,
and November 2000 and January 2002 in Scotland and Northern Ireland. The MCS is designed
to monitor such key domains as cognitive skills, noncognitive skills, and health formation, as
well as the socioeconomic status of the children’s families. Information has been collected in
2001/2002, 2004 /2005, 2006 and 2008 when the cohort members were nine months, three years,
five years and seven years old, respectively. Information was reported by the caregiver of the
household (typically the mother figure) for the first three rounds. Partners were interviewed
if they lived in the same household as the primary caregiver, and teachers were interviewed
during the last two rounds of the survey; cohort members were first interviewed at age 7.

I use data from all four rounds of the MCS. A unique feature of the MCS is that it directly
interviews the fathers of the cohort members which I use to evaluate the role of the fathers
in childhood skill formation in addition to the role of the mothers. The MCS further facili-
tates the implementation of the value-added production function because it includes repeated

measures on child cognitive and noncognitive skills, and the implementation of the item re-

12



sponse theory method because it includes detailed information on each of these cognitive and

noncognitive assessments.

B. Sample Selection Criteria

From the original sample of 18,818 children, I exclude 4,189 children who did not have complete
information on the behavioral and cognitive assessment tests or who participated in only one
round of the MCS. The remaining children contribute at least two behavioral scores and two
cognitive test scores, which allows me to estimate the value-added model in equation (1). I
eliminate 130 children for whom the primary respondent was not the mother figure of the
household (i.e., father, grandmother, other male or female non-relative figure). I exclude
an additional 193 children with insufficient information on maternal life satisfaction (non-
response or inability to assess their life satisfaction) because my focus is on the effects of
maternal happiness on child outcomes. Next, I eliminate 56 children because the mothers
did not clearly indicate their marital status, and 704 cases because of missing values for
the instruments. I do not exclude from my analysis children with incomplete information
on other explanatory variables but I impute their missing values and create an indicator
variable to identify these imputed cases. These criteria leave me with a sample of 13,546
children—a total of 33,397 child-year observations with an average participation of 2.5 years—
for which complete information was available on their behavioral and cognitive outcomes and
on maternal life satisfaction and marital status.

I create a paternal subsample with the following additional deletions. I exclude 2,900
children because the fathers were not present in the household or they did not assess their level
of life satisfaction. I also drop 216 children to restrict my analysis to married and cohabiting
couples to focus on whether it is paternal presence or marriage per se that influences child
outcomes. This subsample consists of 10,430 children or 23,254 child-year observations for
which both mothers and fathers provided complete information. Table 1 includes summary

statistics for all the variables included in the analysis.

C. Variables
Child Outcome Variables

I measure child outcomes with standardized cognitive test scores of the British Ability Scale
(BAS) that vary based on the age of the child, and with maternal behavioral assessments
based on the generalized Strength and Difficulties Questionnaire. For example, at age 3,
children complete one test to assess their verbal skills and one test with six subscales to
evaluate their cognitive development; at age 5, they complete three tests to assess their
vocabulary, nonverbal reasoning and spatial skills; and at age 7 they complete three tests to

assess their verbal, mathematical and spatial skills. For child behaviors, the mothers respond
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whether certain behaviors that range from social interactions with other children and adults
to obedience and emotional stability are not true, somewhat true or certainly true. I give more
information on the content of these cognitive and noncognitive skill measures in appendix A.

Because of the multitude of questions and the different degree of information each question
conveys about child skills, I do not use raw, summed (classical) test scores in my analysis,
but I use Item Response Theory (IRT) models to construct my child outcome measures.!®
The idea is that the response pattern r;; of individual j to a test item ¢ is affected not only
by innate ability but also from extraneous conditions during the day of the interview. By
modeling these response patterns, I uncover the true underlying skill that each question in
the MCS is intended to proxy. The estimated ability scores from the IRT, also known as
theta ability scores, represent the distribution of underlying child skill and allow comparing
the position of each child along the same skill distribution.

I choose the appropriate number of child outcomes to include as my S;-“t dependent vari-
ables by applying exploratory factor analysis (Hays, Morales and Reise 2000) on the thirty
questions mothers assess child behavior, and on cognitive tests the children participate in.
The four criteria I use to determine if certain questions pertain to the same underlying
skill (Kaiser’s criterion, Cattell’s Scree plot, Horn’s Parallel Analysis, Velicer’s Minimum
Average Partial Correlation), suggest that I should retain six child behaviors: conduct prob-
lems, emotional symptoms, hyperactivity /inattention, peer problems, prosocial behaviors and
independence/self-regulation. For cognitive skills, I extract only one factor which captures
performance in cognitive tests.

The second step is to combine questions, or items, that represent the same outcome into
an aggregate measure. The majority of the responses on the standardized cognitive test scores
(i.e., vocabulary, arithmetic and picture recognition tests) are dichotomous, coded as either
correct or incorrect. I model the probability of giving the correct answer to a question with

the three parameter logistic (3-PL) model:

exp(Bi + Niblj + mW;)
1+ exp(B; + it + Wjo)

Pr(ri =1|0;) = ci + (1 — &) (4)
where 7;; is the response of child j = 1,2..n to item ¢ = 1,2..m, and 6, is the latent
cognitive ability of each child. B; captures the difficulty level of each question included in the
standardized tests (difficulty parameter). \; captures how heavily each question is weighted
in determining the underlying child skill (discrimination parameter). For example, answering
correctly a more difficult math question has a higher weight on scoring child cognitive ability.
¢; captures the likelihood that even a low-ability child may answer correctly a more difficult

question just by guessing (guessing parameter). W; controls for external conditions during the

15Summed scores assign the same weight to all items and do not control for the possibility that questions
may have been designed to capture different levels of information.

14



day of the exam that may affect child performance but which are unrelated to the underlying
ability level. I net out effects of external conditions on child cognitive performance by including
in W; controls for presence of other individuals, the level of noise and/or the degree of child
energy during the exam.

Because other cognitive tests in the MCS (i.e., pattern construction tests) are not marked
simply correct or incorrect, I model the probability of giving a correct answer, a partially
correct answer and an incorrect answer with the graded response model (GRM) by Samejima

(1969):16
_eap(rs = (Bi + N + W)
1+ exp(ts — (Bi + Nibj + m;W5))

Pr(riyj < ag) = Pr(rj; <Ts)

()

where oy denotes the S observed answer category and 75 is a set of s-1 threshold parameters.
The probability of choosing a score category s is described by the difference in probabilities
for the person having scored greater or equal to s and having scored greater of equal to s+1.
Everything else is as defined in (4).

The six child behavioral outcomes are evaluated on a Likert-scale ranging from one to
three. Due to the ordered categorical nature of these responses, I approximate their proba-
bility distribution with the graded response model given in (5). 3; captures how difficult it
is for a mother to endorse the answer s-1 instead of the answer s, and \; is defined as be-
fore. Because child behaviors are reported by the mothers, the child behavioral measures may
reflect maternal moods and not child behaviors. Even though there is evidence that mater-
nal assessments can reliably measure child behaviors (e.g., Ferguson, Lynskey and Horwood
1993; Sawyer, Streiner and Baghurst 1998), which also holds for the Strength and Difficul-
ties Questionnaire (Goodman 2001), maternal psychopathology may be correlated with child
behavioral assessments (e.g., Ferguson et al. 1993; Kim-Cohen et al. 2005). Since the as-
sumption of local independence is violated if this is true—rendering implementation of IRT
models problematic—I net out potential effects of maternal moods from the response patterns
to child behaviors by controlling for maternal depression in Wj.”

In Table 2, I examine if this local independence assumption is satisfied. I compare raw
scores in five measures on which both mothers and teachers assess child behaviors at age 7 to
evaluate if mothers report child behaviors differently than the teachers. These scores range
from zero to ten, where zero means the described behavior is absent and ten that the behavior
is strongly present. Cronbach’s alpha reliability coefficients (column 1) show that there is good
internal consistency of the behavioral scales, with the coefficients ranging from 0.70 to 0.87.

Pearson correlations (column 2) show that there is moderate to strong positive relationship

16The estimated theta scores for these pattern construction tests were very close to the case when I used the
generalized partial credit model by Muraki (1992). See van der Linden and Hambleton (1997) for a review of
IRT models.

17T do not control for maternal depression in (4) because cognitive skills are evaluated through standardized
test scores and not by the mothers.
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in the reports of mothers and teachers. These alpha and correlation coefficients verify that
mothers and teachers evaluate the same underlying child behavior. However, mothers tend to
give responses higher on the scale compared to teachers, with the differences being larger for
the domains of conduct problems and prosocial behaviors (columns 3 and 4). Because paired
sample tests are statistically significant (column 5), it is possible that mothers and teachers
observe slightly different aspects of a child’s life, and so assess child behavior differently.'®
These discrepancies may reflect current maternal mood and affect.

In Table 3, I explore if the pattern of maternal responses to child behaviors differs by
depression level (differential item functioning, DIF). That is, I show if there are statistically
significant differences in the response patterns of depressed mothers (diagnosed and treated
for depression) compared to mothers without depression, and of mothers with some depression
(diagnosed but not treated) compared to non-depressed mothers. Chi-square statistics from
Wald tests show that depressed mothers tend to respond differently, mainly in the emotional
symptom and conduct problem questions and, hence, it is necessary to purge such maternal
moods from responses on child behaviors.

The local independence assumption is satisfied when I include W; in (4) and (5) since
the response patterns are purified from the effects of external exam conditions and maternal
moods. I estimate the previous models through marginal maximum likelihood (MML) via
the expected-maximization (EM) algorithm (Bock and Aitkin 1981), and then apply Bayes’
rule to uncover the expected posterior distribution of the latent outcomes 9]-.19 This esti-
mation process yields the seven theta-IRT scores for child outcomes—one cognitive and six

noncognitive skill measures—that I use in my empirical analysis.

Life Satisfaction and Marital Status Variables

The remaining two endogenous variables in equation (1) are maternal life satisfaction (LS) and
marital status (MS). I proxy LS with maternal responses (on a ten-point scale) to “how satis-
fied are you about the way your life has turned out so far?”; one means completely dissatisfied
and ten corresponds to completely satisfied.

The mothers also completed their relationship history from which I create the marital
status measure. I use four indicator variables on whether the mother is currently married,
currently cohabiting, never-married, or divorced, separated or widowed (referred to as divorced
for brevity).

To determine if there is sufficient independent variation in maternal life satisfaction and

marital status so as to identify their separate effects on child outcomes, I conducted an

8For example, mothers are more likely to observe how the child behaves towards her close friends and
familial associates. Teachers, on the other hand, may report child behavior in terms of behavior towards other
children at school or other parents and teachers at school. This could explain different reports in maternal and
teacher responses for the construct of prosocial behaviors.

9For further details in the estimation method refer to Sijtsma and Junker (2006).
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analysis of variance (not shown here). The between marital-status group variation showed
that marital status explains only 8% of the total variation in life satisfaction. I also reject
the null hypothesis of equal life satisfaction across marital status categories at the 1% level
of significance (F'=1,095). The variation of life satisfaction within marital status is more
evident in Table 4 where I show cross-tabulations of life satisfaction and marital status. It is
clear from these distributions that life satisfaction varies considerably within marital status
category. A comparison of the coefficient of variation across columns reveals that maternal life
satisfaction varies more within single-parent family structures (single or divorced) than within
two-parent family structures (married or cohabiting). For example, more of the divorced and
single mothers report low levels of happiness (scores less than five) while more of the married
and cohabiting mothers believe they are very happy (scores more than eight). These patterns
suggest that there is sufficient variation with which to identify independent life satisfaction

effects on child outcomes for mothers of different marital status.

Other Variables in the Child Outcome Production Functions

The vector Xj; in equations (1)-(3) consists of the following controls shown in Table 1: As
measures of other maternal inputs (other than life satisfaction), I construct an index on
cognitive investments (i.e., whether and how often the mother teaches her child math, reading,
or writing), noncognitive investments (i.e., frequency the mother does activities such as play
games or visit the library with her child) and child activities investments (i.e., frequency the
child does activities on her own). I control for the time the mother spends with her child to
represent time investments, while for the quality of mother-child relationship I create an index
by combining information on how the mother behaves towards her child (i.e., listens to the
child, smacks the child). To construct each of these maternal investment indices I employ the
graded response model (see section IV.C) without covariates. More information on variable
construction is given in the appendix section B. I also control for indicators on whether the
mother smokes when the child is present, and for the frequency she enforces regular bed time
hours.

Maternal characteristics include educational level, health conditions as measured by long-
lasting limiting health conditions, smoking habits, change in health status and diagnosis of
depression, maternal age in quadratic form and current employment status. For maternal
skills, I use maternal responses on self-assessed behavioral and cognitive skill questions; locus
of control, self-esteem, neuroticism and extraversion measure maternal noncognitive skills,
and self-assessed ability on math, reading and writing measures maternal cognitive skills.
Similar to child outcomes, I extract the theta-scores for these traits by applying models (4)
and (5) but without the W; covariates.

Household characteristics include the number of siblings, CPI-deflated net annual house-

17



hold income, language spoken at home, and whether the mother is currently pregnant. Birth
characteristics such as birth weight and gestation are included to capture the initial endow-
ment of the child which can have a long-term effect on future outcomes (e.g., Black, Devereux
and Salvanes 2007), and investments during (or just after) pregnancy such as breastfeeding,
antenatal care, smoking or working during pregnancy are included to proxy for early maternal
preferences over child quality. Child characteristics control for gender, age in months, health
status and an indicator for being white versus non-white.

Health and educational deciles proxy for neighborhood characteristics. I choose these
deciles over constructing region-specific average rates of income, health or education, because
they correspond to a finer geographical classification compared to the twelve Government
Office Regions (GORs) I have access to.2° I also distinguish among rural, urban and suburban
areas based on the population density in the area of residence. Additionally, peers may
influence child behaviors—conduct and peer problems in particular. I capture such peer
effects with the amount of time the child spends with friends through four indicator variables.

When I use the paternal sample, I augment X; with controls for paternal life satisfaction,
age and its square, educational level, race, cognitive and noncognitive skills, long-lasting
health conditions, smoking, depression level, and amount of time the father spends with the
child. These father-specific characteristics are measured and constructed in the same manner
as the maternal characteristics. To proxy for quality of mother-father relationship, I include
an indicator variable on whether the partner has used force in the relationship (i.e., hit, kick,

shout at the mother) and the frequency the parents go out as a couple.

Variables Used as Instruments

Some region-varying controls in X; are taken from other sources with more information on
the auxiliary data sources given in the appendix section C. I include measures of current
weather conditions—hours of sunshine, precipitation and average temperature—in each of
the GORs at the time of the interview using data from the British Atmospheric Data Centre
(BADC). Weather conditions can have a direct effect on child happiness, as happier children
tend to be more cooperative, sociable and exhibit less behavioral problems. I also include
the deviation of each weather condition from its historical mean (between 1970 and 1999) to
account for the possibility that some families may self-select into regions based on current
weather—which can directly affect child outcomes—but not based on weather deviations.

I use lagged region-month specific weather conditions as exclusion restrictions in the ma-
ternal life satisfaction model. The construction of weather conditions is a three-step process;
First, I use station identifiers from the BADC to identify the location of each weather station,

and, based on their location, I match these stations to the respective U.K. counties. Then, I

20Northeast, Northwest, Yorkshire and Humber, East Midlands, West Midlands, East of Anglia, London,
Southeast, Southwest, Wales, Scotland and Northern Ireland.
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use the ONS classification to match counties with geographic regions, and calculate the av-
erage monthly weather conditions for each region-year cell. Finally, I combine these regional
weather conditions with the MCS using region and time (year and month) of the interview as
the unique identifier combination for each cohort member.

The main assumption justifying the restriction is that, conditional on current weather
conditions, weather conditions at previous time periods are uncorrelated to the error term e;?t
in (1). By including in Xj; current weather conditions to account for potential direct effects
of weather on child outcomes and on other individuals who contribute to child development
(i.e., fathers or teachers), deviations from historical means to account for selection into region
of residence, and birth weight to account for long-run effects of weather conditions on child
development while in utero, I guarantee that the orthogonality condition in (1) is not violated.
Moreover, any effects of lagged weather conditions on other variables that may affect current
child outcomes will be captured in the lagged child outcome terms S; ;1.

The effect of weather on maternal life satisfaction can be explained by chemical reactions
in the brain as higher amount of sunlight induces an increase in the hormone serotonin (e.g.,
DeNeve et al. 2010), while precipitation is linked to secretion of the hormone melanin that
causes production of serotonin to subside (Canli and Lesch 2007). Prior studies on the deter-
minants of subjective well-being have used weather conditions as instruments (see Keller et
al. 2005) documenting that sunshine increases life satisfaction, and decreases negative affects
(e.g., Denissen et al. 2008), while rainy days exert a negative effect on life satisfaction (e.g.,
Denissen et al. 2008; Connolly 2013). Higher average temperatures in the winter months and
lower average temperatures during the summer months are also positively related to happiness
(e.g., Rehdanz and Maddison 2005; Connolly 2013). Given this evidence I expect that lagged
weather conditions will be a valid instrument for maternal life satisfaction.

I construct current incarceration rates as the ratio of the male prison population with
respect to the total male population in each country using information from Home Office and
the Departments of Justice. Because incarceration rates represent only a subset of crimes, I
complement them with victimization rates and police recorded crime rates. For the victimiza-
tion crime rates I utilize the British Crime Survey (BCS), the Scottish Crime Survey (SCS)
and the Northern Ireland Crime Survey (NICS). I calculate the victimization crime rate as
the ratio of the number of individuals who experienced a type of crime over the total number
of the respondents in each survey adjusted for ONS weights to calculate U.K. representative
crime rates. I include the number of crimes recorded by the police in order to capture crimes
that are not included in the crime surveys, that is, crimes that cannot be classified as vic-
timless (i.e., drug offenses or homicides). I construct these police recorded crime rates as the
ratio of the crimes reported to the police over the total number of the population in that
given geographical region.

I use lagged incarceration rates at the time period when the mother started the relationship
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with the father to identify the effect of marital status on child outcomes. Given the age group
of the incarcerated men, I match these incarceration rates with mothers who are in the same
decade of age as the incarcerated men, and then I match these rates with mothers residing in
the same region. For married mothers, I use the year when they got married with the father
of the child. For cohabiting mothers, I use the year when they started living together with
the father of the child or their current partner. For single mothers, I use the year when their
period of lone parenthood started.

Incarceration rates will affect maternal marital status because higher incarceration rates
affect the supply of men in the marriage market. Assuming that men who have committed
more serious crimes are removed from the market, the supply of good quality men increases
relative to the supply of lower quality men. Stated differently, even though the probability of
being in a non-married relationship increases, it is also more likely that high quality women
will be matched with the higher quality men, leading to higher quality marriages. Women
who are uncertain about the quality of the prospective partner will tend to cohabit instead
of marrying their partner. These rates will be a valid exclusion restriction as long as they
are caused by less lenient punishments or increased control of crimes. In the U.K. there is
evidence that the number of incarcerated men increased because legislative changes increased
the length of offenses, the supervision of those in custody and the probability of imprisonment
for those who break their non-custody sentences (Ministry of Justice 2013).2!

Previous studies show that these instruments are good predictors for low income level
mothers and for Blacks or Hispanics (e.g., Finlay and Neumark 2010). Studies on the ef-
fects of male-female ratios on the marriage market also document that lower supply of men
suggests lower quality partners or fewer overall marriages for women (e.g., Charles and Luoh
2010). One concern is that these instruments are not relevant for the larger part of the U.K.
population because incarceration rates may affect mothers from certain income and ethnicity
groups. For the U.K. over the period 1970-2010 approximately 96% of the male prisoners
belong to the white race. Even though I cannot exclude the scenario that the majority of
imprisoned men come from low income families, in the next section I provide evidence that

women of lower and higher income levels are not affected differently by incarceration rates.

211 include current crime rates to account for the possibility that incarceration rates may be due to a shift of
male preferences towards higher criminal behavior which directly exposes the children to crime in their area.
We do not know a priori if mothers will choose the high or low incarceration rate regions as they may choose
the amenity of low incarceration rates to have a safer environment for their children, or they may choose the
higher incarceration rate region to receive higher compensations for the undesirable unsafe environment.
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V. Results

A. OLS Estimates

In Table 5, I report OLS estimates for each child outcome. Column (1) shows the estimated
effects of marital status unconditional on life satisfaction, column (2) shows the effects of life
satisfaction unconditional on marital status, and column (3) shows their effects when jointly
included in the model. The OLS estimates (which treat marital status and life satisfaction as
exogenous) provide a useful benchmark for interactions between marital status and life satis-
faction. Regardless of whether marital status is included, maternal happiness is a significant
predictor of all child noncognitive outcomes. For example, life satisfaction is beneficial for
decreasing behavioral problems (conduct, emotional, hyperactivity, and peer problems) and
for increasing social (0.025) and self-regulation (0.020) skills. For marital status, the decline
in the estimated coefficient between columns (1) and (3) suggests that the marriage effect
captures partly a happiness effect. For instance, the positive association between marriage
and non-conduct problems is estimated to decrease from 0.065 to 0.050 points, while the
marriage effect on cognitive skills remains unchanged. There are two important take-away
messages from the OLS estimates: first, the simultaneous estimation of marital status and life
satisfaction has merit because the marriage estimates change when I condition on life satis-
faction. Second, life satisfaction is significant for noncognitive skill formation, while marriage
is primarily important for cognitive skill and some noncognitive skills (conduct problems and

self-regulation skills).

B. TSLS Estimates

Table 6 shows the estimates of the three-equation model when marital status and life satisfac-
tion are endogenous. Life satisfaction is a significant predictor only for noncognitive skills; it
increases social (0.022) and self-regulation (0.016) skills, and it decreases emotional problems
(-0.011). Marriage has a large beneficial effect on cognitive skills (0.093) and on non-conduct
problems (0.081), a beneficial (though imprecisely estimated) effect on hyperactivity and peer
problems, and a negative impact on self-regulation skills (-0.045). It is worth noting that
child skills caused by higher happiness are not affected by marriage and vice versa, with the
exception of self-regulation; this is the outcome that both marriage and life satisfaction can
significantly determine. Also, the cohabitation effects are consistent enough with the mar-
riage effects. The main conclusion is that life satisfaction promotes only noncognitive skills
(especially social skills) and marriage promotes cognitive skills and select noncognitive skills.

However, life satisfaction and marital status effects are not directly comparable because

they are measured on different scales. In Table 7, I predict income equivalent scores, that is,
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the change in annual household income that would keep constant the child outcomes when
either life satisfaction or marital status change. Take, for example, the case of social skills. If
we want to keep constant the child social skills when maternal life satisfaction decreases from
the mean (7.65) by one point (6.65), the amount of income we should give to the household to
compensate for this change in maternal happiness is equivalent to increasing annual household
income by £37,997. Stated differently, this income equivalent is calculated as the predicted
score of social skills estimated at mean maternal life satisfaction and the predicted score of
social skills estimated at the mean minus 10% of maternal life satisfaction, relative to the
marginal effect of average annual household income on social skills. The first row verifies the
TSLS estimates; life satisfaction has a beneficial impact on all noncognitive skills with the
highest effects being for social skills (£37,997), self-regulation skills (£32,663) and emotional
symptoms (£20,582). The next four rows show the income equivalents across the happiness
distribution. The income compensations that would counterbalance decreases in maternal
happiness monotonically decrease as we move from lower to higher happiness percentiles. For
example, if happiness decreases from the 50" to the 25" percentile, child social skills would
remain unchanged if we could increase household income by £37,253, while for a mother who
moves from the 90" to the 75" percentile the average compensation would be £23,002. All
these predicted changes in income are sizable considering that the average household income
for my sample is £29,692.

In the last row of Table 7, I show the equivalent income that would produce the same
amount of child outcomes if a single mother were to get married. These income equivalents
are calculated as the difference in the predicted value of each child outcome evaluated at
single parenthood equal to one and the predicted score of the same child outcome evaluated
at marriage equal to one relative to the marginal effect of income. Mothers would have to give
away £25,128 per year to maintain the same amount of child cognitive skills. Even though,
it may be odd that moving from single-parenthood to marriage is predicted to decrease self-
regulation skills by the same amount as £23,989 in income, this negative predicted effect is
intuitively valid. Under a single-parent family structure, the mother will rely to the child
to perform some tasks without the maternal supervision (i.e., complete homework or help
with the chores). Since the child is more likely to take care of tasks that would normally be
taken care of from the other parent under a two-parent family structure, single-motherhood
will have a positive effect on child self-regulation skills. A second interesting pattern is that
the income equivalents for conduct problems (£51,199) and hyperactivity (£36,285) are much
higher than the ones of cognitive skills. These higher compensations suggest that there is
something beneficial about marriage relative to single-parenthood. The beneficial effect of
marriage on dealing with conduct problems and hyperactivity may reflect a paternal presence
effect, because paternal presence increases monitoring of the child and disciplinary strategies.

The finding that marriage and cohabitation effects are close to each other (see Table 6) further
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supports a paternal presence argument.??

Tables 6 and 7 show distinct asymmetric marriage and happiness effects: when life satis-
faction is relatively insignificant (conduct problems and cognitive skills), marital status has
a significant effect on child outcomes; when life satisfaction is relatively important for child
skills (emotional symptoms and social skills) marriage does not have a significant effect. This
asymmetry suggests that marriage and life satisfaction have separable beneficial effects on
child skills, and so promoting only one of them will lead to shortages in the accumulation of
different types of skill. Hence, investing both in marriages and in happy mothers will boost
a wider range of child outcomes consistent with recent policies in the U.S. and the U.K. over
promoting healthy marriages.

I also predicted how much the happiness of a single mother would have to change to
counteract the effects of marriage on each child outcome. Happiness of single mothers would
have to increase by 36.1% to offset the beneficial impact of marriage on conduct problems,
while happiness would have to increase by 2668% to offset the positive effects of marriage
on cognitive skills. This last finding suggests that, since cognitive skills are to a large extent
genetically determined, improving maternal happiness would not be the best possible pathway

to tackle deficiencies in such skills.23

C. Paternal Sample Estimates

The positive effects of marriage on some child outcomes, along with the close effects of mar-
riage and cohabitation for cognitive skills, imply that these effects may reflect positive traits
of spouses. In Table 8, I examine if these marriage effects are driven by paternal presence by
focusing on a more homogeneous group of households where the fathers are present: married
and cohabiting couples. Similar to Tables 6 and 7, maternal life satisfaction exerts a positive
effect on social interaction (0.017) and self-regulation skills (0.017), but now it has an addi-
tional beneficial effect as it decreases peer problems (-0.009). Paternal life satisfaction has
only a detrimental effect, as it only marginally decreases conduct problems (-0.005). Despite
that in Table 8 I explicitly control for a number of paternal characteristics, children of married
families benefit relative to children of cohabiting families. Children of married couples have
less conduct problems (-0.049), hyperactivity (-0.032) and peer problems (-0.028) compared
to children of cohabiting couples. This difference implies that it is not just paternal presence
that matters for children but some other unobserved characteristics that render marriage
beneficial for children.

The increase in the marriage effect under TSLS suggests that there is selection into marital

status due to unobservables that leads to a positive correlation between marriage and child

221 examine explicitly the role of fathers in the following subsection using the paternal sample.
23The predicted change in happiness is 7.4% for emotional symptoms, 26.5% for hyperactivity, 49.8% for
peer problems, 1.2% for prosocial behaviors, and 5.6% for self-regulation skills.
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outcomes.?? Because this increase is present even after I focus on married and cohabiting
couples, it is something inherent about those who choose to marry. For instance, partners who
expect to get more benefits from marriage may also exert more effort to maintain marriages,
and so they may be more committed to having a successful marriage. This is consistent
with previous findings reporting that marriage is linked with more lifelong commitment, and
that married couples tend to invest more in their relationships than cohabiting couples (e.g.,
Waite and Gallagher 2000; Waite and Lehrer 2003). If such unobserved differences in parental
commitment are what drive the positive effects of marriage on child outcomes, then there
should be no differential effects on child outcomes based on the type of mother’s marriage.
I examined the effects of first marriages versus second marriages (available upon request) on
child outcomes, but I did not find significant differences for these two groups. Combined
with the Table 8 results that marriage causes less behavioral problems relative to cohabiting
couples, these findings suggest that the marriage effect may reflect commitment of parents to
the relationship, with the happiness effect still capturing the attachment of the mother to the
child.

In Table 9, I examine whether the timing of the investments has differential impacts
on child outcomes. Even after I examine the timing, paternal life satisfaction still has a
minimal impact on child outcomes. However, for mothers there is evidence that higher levels of
happiness at early stages of child development (age 3) lead to decreases in conduct problems (-
0.053) and hyperactivity (-0.021), two outcomes which appeared to be independent of maternal
happiness in Table 6. The importance of timing for inputs in the production of child skill is
even more evident at the bottom of the table where maternal investments decrease behavioral
problems and improve on their cognitive skills.2> This is in accordance with findings in the
skill formation literature that early investments are beneficial for child development because
they improve upon the developmental trajectory (e.g., Heckman 2008). It is also consistent
with neuropsychological evidence that the orbitofrontal cortex matures during the first years
of life, and that positive effects are experienced for children with higher attachment to their
mothers during this time period. Therefore, Table 9 shows that, at earlier ages, maternal
happiness is more important for tackling behavioral problems, while, at later ages, it matters

more for promoting social skills.?

24The overestimation of the life satisfaction effect and the underestimation of the marriage effect under OLS
holds for both the maternal and the paternal sample. Two other explanations are that TSLS exaggerates
measurement error problems, and it may reflect a local average treatment effect where identification comes
only from variation of a smaller subgroup of the population. The former is not very likely to happen as the
parents have a clear view about their marital status. The latter is not an explanation for my sample as mothers
are not affected differently by incarceration rates based on their education or income level (see appendix Table
Al).

251 found the same when I estimated timing effects for the full maternal sample.

26 Apart from age differences, I also found child gender differences of the effects of life satisfaction and marital
status. Maternal life satisfaction matters more for boys in decreasing their behavioral problems (conduct
problems, emotional symptoms, peer problems), while it benefits girls in terms of their social skills. The
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D. First Stage Estimates

Table 10 shows the first stage estimates of the marital status and life satisfaction equations.
Marginal effects are calculated conditional on all other variables at the sample mean. The
marginal effects show that happier mothers are more likely to select into marriages compared
to other family structures; the higher the happiness the more likely to be married (3.9%) and
the less likely to be cohabiting (1.7%) or divorced (2.0%). Similarly, marriage and cohabitation
enhance happiness (0.361 and 0.112 respectively), while divorce does not affect happiness.2”
Thus, there are positive effects from marital status to life satisfaction and vice versa.

The exclusion restrictions are jointly statistically significant for the two models (under-
identification tests). For the marital status choice model, lagged marital status increases the
probability of not transitioning to an alternative marital status (negative coefficients for the
off-diagonal elements). Higher incarceration rates decrease the probability of being married
by 1.2% suggesting that higher incarceration rates decrease the supply of men in the marriage
market.?® These rates also negatively affect cohabitation (10.0%). The positive marginal
effect on divorce (11.2%) suggests that, because low quality men are being removed from the
market, mothers who had formed relationships with lower quality partners will have a higher
probability of ending a relationship. The last column in Table 10 shows the estimates for
the happiness formation model. The positive coefficient for lagged life satisfaction suggests
that there is an autoregressive process in the formation of happiness with the happier the
mother in the previous time period the more likely to be at least as happy in the current
time period (0.494). Precipitation and average temperature decrease maternal happiness;
the higher the amount of precipitation the lower the maternal happiness and the higher the
average temperature the lower the happiness.??

A concern with these instruments is that the marriage effect may represent a local average

treatment effect if identification comes only from low income and low education level mothers

reverse holds when looking at the effects of marriage on child outcomes by gender. For both maternal life
satisfaction and marriage I did not find statistically significant differences between boys and girls for their
self-regulation and cognitive skills.

*"However, divorce has a positive sign (0.056) which is consistent with recent findings that divorce increases
personal well-being because it removes the individual from a stressful relationship.

Z8Though the marginal effect of incarceration rates on marriage is not statistically significant, this is partly
due to including lagged marital status as an instrument which captures all conditions up to time ¢t —1, including
the effects of incarceration rates at the beginning of the relationship. I re-estimated the model using only lagged
incarceration rates as an instrument and found that the marginal effects of incarceration rates are economically
and statistically significant for all marital groups (-1.769** for married, -1.295%* for cohabiting, and 0.165**
for divorced). However, since lagged incarceration rates and lagged marital status are jointly statistically
significant in the marital status choice model I chose to maintain both as instruments.

29The orthogonality condition is also satisfied as the instruments in the marital status choice and the life
satisfaction models are not predictive of the child outcomes. Wald x? tests of joint statistical significance of
the instruments in the child outcome models led to non-rejection of the null hypothesis. The statistics are 5.79
(4.76) for conduct problems, 6.23 (2.42) for emotional symptoms, 5.78 (7.79) for hyperactivity, 6.18 (7.69) for
peer problems, 5.16 (3.24) for prosocial behaviors, 5.77 (6.81) for self-regulation and 7.61 (8.10) for cognitive
skills for the instruments used in the life satisfaction (marital status choice) model.
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who are more prone to be affected by incarceration rates. I re-estimate the first stage sepa-
rately for mothers who dropped out of high school and mothers who did not drop out, and
examine if the estimated effects of incarceration rates differ for these two groups (results in
appendix Table A1). Incarceration rates do not have differential effects on the decision to
marry or cohabit based on the mother’s educational level. The same holds for mothers at the
lowest 10" percentile of the income distribution relative to mothers at higher income per-
centiles. Thus, the null hypothesis of equal incarceration rates effects for different education
and income levels cannot be rejected. These findings suggest that identification comes from
across the distribution of mothers, and so the marriage effects are relevant for all mothers in

my sample.

E. Robustness Analysis

In Table 11, T present robustness checks for the validity of my results under alternative def-
initions of maternal happiness and measures of child outcomes. Panel A is identical to the
method I used in Table 8 but I replace maternal life satisfaction with maternal happiness
in the current relationship. The findings differ from the ones reported in the main analysis;
happiness in the current relationship does not affect child outcomes corroborating that more
domain-specific measures of global life satisfaction are less strong predictors of child outcomes.
In Panel B, I create a happiness index using information on job satisfaction, satisfaction with
balancing work over family and satisfaction with current financial status using IRT. Maternal
happiness causes more social (0.061) and self-regulation (0.041) skills similar to the findings in
Table 6 for the maternal sample. Marriage is also significant as it decreases conduct problems
(-0.064) and improves performance in standardized tests (0.100). These first two panels show
that the definition of happiness can affect the findings. Consistent with studies on subjective
well-being (e.g., Diener et al. 1999) the broader the definition of happiness, the more infor-
mation it conveys about all aspects of one’s life that contribute to overall happiness. The
definition of happiness in Panel A induces the mothers to respond with the mother-father
relationship in mind, while the definition in Panel B accounts for more aspects of her life
coming closer to measuring overall happiness.

In Panel C, I show how the results compare to traditional approaches in the literature
measuring child outcomes as summed, total scores. That is, I replace the IRT-theta scores
with the sum of maternal responses in each of the child outcome. The results corroborate
that life satisfaction has a positive effect on social and self-regulation skills, but now the
life satisfaction effect is stronger compared to Table 6. The same holds for marriage as well,
whose effect on conduct problems is overestimated under summed skill measures. These higher
effects may reflect that summed scores do not account for either measurement error in the

response patterns or differential responses on child behaviors due to maternal moods. There
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is also a very large overestimation of the marriage effect on cognitive skills (0.640 versus
0.093 in the last column of Table 6). Since summed scores do not capture that different
questions on a test have lower difficulty than other items, and that some children may guess
when multiple choice questions are available, they put more weight on items that have less
information about child skill leading to overestimation of these effects. In Panel D, I use a
more aggregated measure of child behaviors that combines the six behavioral traits into one
cumulative measure of noncognitive skill. In other words, I use bifactor IRT analysis where, in
the first level, I combine the items into one measure for each of the six behavioral traits and, in
the second level, I use the potential interrelations among these six measures to construct one
common noncognitive measure. The results show that life satisfaction and marriage have two
distinct effects on child outcomes consistent with the findings in Table 6; maternal happiness
decreases behavioral problems, while marriage and cohabitation lead to higher performance in
standardized cognitive tests.>® These findings suggest that maternal happiness directly affects
child behavioral development, while marriage matters more for child cognitive development.
Thus, the pattern I found in Tables 5-8 is robust to alternative measures of child outcomes.
In Table 12 I explore different mechanisms through which maternal life satisfaction may
affect child development. I start with a baseline model where only lagged skills, maternal life
satisfaction, marital status, child and maternal demographic characteristics, and household
income are included. The baseline model shows that maternal life satisfaction improves upon
all noncognitive skills, but not cognitive skills similar to the OLS results. In the next rows
I control for mechanisms through which life satisfaction may affect child skill formation.
Maternal noncognitive skills may affect the behavior of the mother while the child is present
and/or how able she is to help the child develop her cognitive skills. Row (2) shows that life
satisfaction is still positive and statistically significant but much lower than the baseline model
suggesting that maternal skills are a major confounding factor when estimating the effect of
maternal life satisfaction on child skills. This finding is in contrast to Berger and Spiess (2011)
who report that maternal personality is not a confounding factor for most skills (apart from
social skills). The next two rows examine whether investments made to the child (row 3) and
parenting practices (row 4) are mechanisms that life satisfaction affects child outcomes. The
estimated coefficients related to life satisfaction are very similar to the baseline model. This
implies that the estimated effect of maternal life satisfaction on child outcomes is only slightly
due to the type of maternal investments, the amount of time the mother spends with her child

and parenting practices. Row (5) shows that maternal life satisfaction partly operates through

30T found the same pattern when I estimated a fully simultaneous model where life satisfaction, marital
status and child skill are contemporaneously determined. The results showed that life satisfaction has an
economically and statistically beneficial effect on all noncognitive child skills (-0.101 for conduct problems,
-0.054 for emotional symptoms, -0.073 for hyperactivity, -0.045 for peer problems, 0.146 for social skills and
0.095 for independence), while marriage and cohabitation improve upon the cognitive performance of their
children (0.138 and 0.104, respectively) and decrease their social and self-regulation skills.
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the quality of the mother-child relationship which may reflect the quality of the attachment
to the child. The life satisfaction effects decrease conditional on these mother-child quality
measures. A similar change is observed for the mother-father quality of relationship (row
6) which captures the quality of the familial environment. However, friend networks do not
depend on the life satisfaction of the mothers in such young ages as shown in row (7) where the
amount of time spent with friends is included. Therefore, Table 12 shows that life satisfaction
can affect the quality of the mother with the child and her partner both of which are potential
mechanisms. However, conditional on the quality of relationship measures, life satisfaction
exerts a positive and statistically significant effect on child outcomes as shown in the “full
model” row corresponding to the findings in Table 6.

Finally, in order to clarify whether a healthy and happy relationship is important for
early child development, in Table 13 I look at an interaction model where I use the method
of internal instrumental variables, and the interaction terms between marital status and life
satisfaction are proxied with the interaction among the exclusion restrictions in the life satis-
faction and the marital status models. Being a happier mother within a relationship decreases
child conduct problems and hyperactivity, and improves upon their social skills. The effects of
marriage and cohabitation are still close to each other consistent with my finding in Tables 6
and 8 that paternal presence is of importance for child development. The interaction between
life satisfaction and divorce is positive for performance in cognitive tests (0.010), and negative
for conduct problems (-0.021) and emotional symptoms (-0.013 albeit not statistically signif-
icant) suggesting that being a happy divorced mother may be beneficial to the child due to
higher emotional stability.

VI. Conclusions

In the current study, I claim that maternal happiness is a separate input in the skill pro-
duction process which is entwined with the choice of marital status, and I ask if the positive
association between marriage and child skill reflects a happiness effect. To accomplish the
goal of disentangling the happiness from the marriage effect, I specify a three-equation model
where, first, life satisfaction and marital status are simultaneously determined and, then, they
jointly affect child skill formation. Unlike many existing studies, I allow marital status and
life satisfaction to be endogenous, which enables me to identify causal effects of both on child
skills. Because child skill is latent, I use item response theory to uncover this underlying
skill, which I approximate through six noncognitive (conduct problems, emotional symptoms,
hyperactivity, peer problems, sociability, and self-regulation) and one cognitive skill measure
using information from the Millennium Cohort Study for young U.K. children.

I identify three key results. First, a separate happiness and marriage effect exist and they

significantly affect child skill formation. There is robust evidence that happiness increases
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social and self-regulation skills, and decreases emotional problems, effects that are equivalent
to increases up to £38,000 in family income. Marriage is beneficial for reducing conduct
problems and increasing cognitive test score while it decreases self-regulation skills. With
the exception of self-regulation skills, I find a significant asymmetry between marriage and
maternal life satisfaction, because certain skills that can be directly affected by happiness
they cannot be affected by marriage and vice versa. Given this finding, I conclude that
both happiness and marriage are significant for early childhood development, and that the
marriage effect does not reflect a happiness effect. Second, the maternal happiness effects are
more pronounced at early developmental stages (age 3). Third, paternal life satisfaction does
not significantly contribute to child skill formation, but paternal presence is beneficial to child
development due to increased discipline and supervision.

These findings suggest that policies should not overlook that there is something inherently
good about marriage that benefits children and which may represent the higher commitment
of married couples. At the same time, because happiness has a dual effect—increasing the
probability of marriage and directly improving child outcomes—maternal life satisfaction
is one alternative way to support early childhood skill development. This combination of
happy parents and marriage has been on the agenda of recent U.K. policies which aim at
strengthening spousal relationship (i.e., policies to educate parents on the benefits of marriage
and consult them over marital problems) in addition to giving incentives for parents to marry
(i.e., inheritance tax, transferable allowances, pension benefits).

Having developed an approach to identify separate marriage and happiness effects on child
outcomes, I conclude by suggesting three extensions of interest. First, because of the young
age of the children in my sample, child outcomes represent observed child behaviors by the
mothers. As more waves of the MCS become available and the children start assessing their
own behaviors, one could examine how the happiness of the mother, as the child experiences
it, contributes to shaping child self-assessed noncognitive skills. Second, some studies find that
there is intergenerational transmission of cognitive and noncognitive skills. It is intriguing to
assess if happiness also represents a skill that can be learned and the extent to which it can
be transmitted from one generation to the next. If such an intergenerational transmission is
present, then investing today in healthy marriages will improve not only the opportunities of
the current children but also of the generations to come. Third, because individuals derive
happiness from their education and labor force participation, and because a more satisfied
mother is more prone to participating in the market (e.g., Dolan et al. 2008), modeling
selection into education and employment would give a more complete image on the role
of maternal happiness and would allow identifying direct and indirect contributions of life

satisfaction on child skill formation.

29



References

Almlund, Mathilde, Angela L. Duckworth, James J. Heckman, and Tim Kautz. 2011. Per-
sonality psychology and economics. In Handbook of The Economics of Education, ed. Eric
A. Hanushek, Stephen Machin, and Ludger Woessmann. Volume 4. 1-181. Amsterdam:
Elsevier.

Amato, Paul R. 2005. The impact of family formation change on the cognitive, social and
emotional well-being of the next generation. The Future of Children 15, no. 2:75-92.

Andrabi, Tahir, Jishnu Das, Asim [jaz Khwaja, and Tristan Zajonc. 2011. Do value-added
estimates add value? Accounting for learning dynamics. American Economic Journal:
Applied Economics 3, no. 3:29-54.

Argyle, Michael. 1987. The psychology of happiness. London: Routledge.

Argyle, Michael. 1999. Causes and correlates of happiness. In Well-Being: The Foundations
of Hedonic Psychology, ed. Daniel Kahneman, Ed Diener and Norbert Schwarz. 173-187.
New York: Russell Stage.

Bartels, Meike, and Dorret I. Boomsma. 2009. Born to be happy? The etiology of subjective
well-being. Behavioral Genetics 39:605-15.

Becker, Gary S. 1973. A theory of marriage: part 1. Journal of Political Economy 81, no.
4:813-46.

Becker, Gary S. 1981. Altruism in the family and selfishness in the market place. Economica
48, no. 189:1-15.

Belsky, Jay. 1997. Classical and contextual determinants of attachment security. In Devel-
opment of Interaction and Attachment: Traditional and Non-Traditional Approaches, ed.
Willem Koops, Jan B. Joeksma and Dymph C. van den Boom. 39-58. Amsterdam: North
Holland.

Berger, Eva M., and Katharina K. Spiess. 2011. Maternal life satisfaction and child outcomes:
are they related? Journal of Economic Psychology 32:142-58.

Binder, Martin, and Alex Coad. 2010. An examination of the dynamics of well-being and
life events using vector autoregressions. Journal of Economic Behavior and Organization
76:352-71.

Binder, Martin, and Felix Ward. 2011. The structure of happiness: a vector autoregressive
approach. Papers on Economics and Evolution No.1108, Max Plank Institute of Economics.

Bjrklund, Anders, and Marriane Sundstrom. 2006. Parental separation and children’s educa-
tional attainment: a siblings analysis on Swedish register data. Economica 73:605-24.

Bjrklund, Anders, Lena Lindahl, and Matthew J. Lindquist. 2010. What more than parental
income? An exploration of what Swedish siblings get from their parents. IZA Discussion
Paper no. 3735, Institute for the Study of Labor (IZA).

Black, Sandra E., Paul J. Devereux, and Kjell Salvanes. 2007. From the cradle to the labor

30



market? The effect of birth weight on adult outcomes. The Quarterly Journal of Economics
122, no. 1:409-39.

Blanchflower, David G., and Andrew J. Oswald. 2004. Well-being over time in Britain and
the USA. Journal of Public Economics 88:1359-86.

Borghans, Lex, Huub Meijers, and Bas ter Weel. 2008. The role of noncognitive skills in
explaining cognitive test scores. Fconomic Inquiry 46, no. 1:2-12.

Breakthrough Britain. The Centre for Social Justice. 2009. Fwvery family matters. An in-
depth review of family law in Britain. A policy report by the family law review.

Brown, Susan L. 2004. Family structure and child well-being: the significance of parental
cohabitation. Journal of Marriage and Family 66:351-67.

Canli, Turhan, and Klaus-Peter Lesch. 2007. Long story short: the serotonin transporter in
emotion regulation and social cognition. Nature Neuroscience 10:1103-09.

Charles, Kerwin Kofi, and Ming Ching Luoh. 2010. Male incarceration, the marriage market
and female outcomes. Review of Fconomics and Statistics 92, no. 3:614-27.

Clark, Andrew E., Paul Frijters, and Michael A. Shields. 2008. Relative income, happi-
ness, and utility: an explanation for the Easterlin Paradox and other puzzles. Journal of
Economic Literature 46, no. 1:95-144.

Connolly, Marie. 2013. Some like it mild and not too wet: the influence of weather on
subjective well-being. Journal of Happiness Studies 14, no. 2:457-73.

Crawford, Claire, Alissa Goodman, Ellen Greaves, and Joyce Robert. 2011. Cohabitation,
marriage, relationship stability and child outcomes: an update. IFS Commentary C120,
Institute for Fiscal Studies: Nutfield Foundation.

Cunha, Flavio, and James J. Heckman. 2008. Formulating, identifying, and estimating the
technology of cognitive and noncognitive skills formation. Journal of Human Resources
43:738-82.

Cunha, Flavio, James J. Heckman, and Susanne M. Schennach. 2010. Estimating the tech-
nology of cognitive and noncognitive skill formation. Fconometrica 78, no. 3:883-931.

Dahl, Gordon, and Lance Lochner. 2012. The impact of family income on child achievement:
evidence from the earned income tax credit. American Economic Review 102, no. 5:1927-
56.

De Neve, Jan-Emmanuel, Nicholas A. Christakis, James H. Fowler, and Bruno S. Frey. 2010.
Genes, economics, and happiness. CESino Working Paper Series No. 2946, CESifo Group
Munich.

Denissen, Jaap J.A., Ligaya Butalid, Lars Penke, and Marcel A.G. van Aken. 2008. The
effects of weather on daily mood: a multilevel approach.” Emotion 8:662-67.

Di Tella, Rafael, Robert J. MacCulloch, and Andrew J. Oswald. 2003. The macroeconomics
of happiness. The Review of Economics and Statistics 85, no. 4:809-27.

Diener Ed. 1984. Subjective well-being. Psychological Bulletin 95:542-75.

31



Diener, Ed, Heidi L. Smith, and Frank Fujita. 1995. The personality structure of affect.
Journal of Personality and Social Psychology 69:130-41.

Diener, Ed, Eunkook M. Suh, Richard E. Lucas, and Heidi L. Smith. 1999. Subjective
well-being: three decades of progress. Psychological Bulletin 125, no. 2:276-302.

Dolan, Paul, Tessa Peasgood, and Matthew White. 2008. Do we really know what makes
us happy? A review of the economic literature on the factors associated with subjective
well-being. Journal of Economic Psychology 29:94-122.

Downey, Geraldine, and James C. Coyne. 1990. Children of depressed parents: an integrative
review. Psychological Bulletin 108:50-76.

Easterlin, Richard. A. 2003. Explaining happiness. Proceedings of the National Academy of
Sciences 100:11176-83.

Emery, Robert E., and Daniel K. O’Leary. 1982. Children’s perceptions of marital discord
and behavior problems of boys and girls. Journal of Abnormal Child Psychology 10:11-24.

Ermisch, John F., and Marco Fransesconi. 2001. Family structure and children’s achieve-
ments. Journal of Population Economics 14, no. 2:249-70.

Felfe, Christina, and Amy Hsin. 2009. The effect of maternal work conditions on child
development. Working Paper Series 2009-32. Department of Economics, University of St.
Gallen.

Fergusson, David M., Michael T. Lynskey, and John L. Horwood. 1993. The effect of maternal
depression on maternal ratings of child behavior. Journal of Abnormal Child Psychology
21, no. 3:245-69.

Ferrer-i-Carbonell, Ada, and Paul Frijters. 2004. How important is methodology for the
estimates of the determinants of happiness? The Fconomic Journal 114, no. 497:641-59.
Finlay, Keith, and David Neumark. 2010. Is marriage always good for children? Evidence
from families affected by incarceration. Journal of Human Resources 45, no. 4:1046-88.
Francesconi, Marco, Stephen P. Jenkins, and Thomas Siedler. 2010. Childhood family struc-
ture and schooling outcomes: evidence for Germany. Journal of Population Economics 23,

no. 3:1073-1103.

Frey, Bruno S., and Alois Stutzer. 2002. What can economics learn from happiness research?
Journal of Economic Literature 40, no. 2:402-35.

Friedlander, Steven, Daniel S. Weiss, and John Traylor. 1986. Assessing the influence of
maternal depression on the validity of the child behavior checklist. Journal of Abnormal
Psychology 14:123-33.

Furstenberg, Frank F., Thomas D. Cook, Jacquelynne Eccles, Glen H. Elder, Jr., and Arnold
Sameroff. 1999. Managing to make it: urban families and adolescent success. Chicago:
University of Chicago Press.

Gardner, Jonathan, and Andrew J. Oswald. 2006. Do divorcing couples become happier by
breaking up? Journal of the Royal Statistical Society Series A, Royal Statistical Society,

32



169, no. 2:319-36.

Ginther, Donna K., and Robert A. Pollak. 2004. Family structure and children’s educational
outcomes: blended families, stylized facts, and descriptive regressions. Demography 41, no.
4:671-96.

Goodman, Robert. 2001. Psychometric properties of the Strengths and Difficulties Ques-
tionnaire (SDQ). Journal of the American Academy of Child and Adolescent Psychiatry
40:1337-45.

Hanushek, Eric A., and Ludger Woessmann. 2008. The role of cognitive skills in economic
development. Journal of Economic Literature 46, no. 3:607-68.

Hays, Ron D., Leo S. Morales, and Steve P. Reise. 2000. Item response theory and health
outcomes measurement in the 21st century. Medical Care 38, suppl.11:528-S42.

Headey, Bruce, Ruut Veenhoven, and Alex Wearing. 1991. Top-down versus bottom-up
theories of subjective well-being. Social Indicators Research 24:81-100.

Heckman, James J. 2008. Schools, skills, and synapses. Economic Inquiry 46, no. 3:289-324.

Hill, Marta S., Wei-Jun J. Yeung, and Greg J. Duncan, 2001. Childhood family structure and
young adult behaviors. Journal of Population Economics 14, no. 2:271-99.

Hoekstra, Mark L. 2009. The effects of near and actual parental divorce on student achieve-
ment and misbehavior. Working Paper No. 305, Department of Economics, University of
Pittsburgh.

Hofferth, Sandra L. 2006. Residential father family type and child well-being: investment
versus selection. Demography 43, no. 1:53-77.

Hsueh, JoAnn, Principe Alderson, Desiree, Lundquist, Erika, Michalopoulos, Charles, Gubits,
Daniel, Fein, David and Knox, Virginia. 2012. The supporting healthy marriage evaluation:
early impacts on low-income families. OPRE Report 2012-11, New York, NY.

Keller, Matthew C., Barbara L. Fredrickson, Oscar Ybarra, Stephane Cote, Kareem Johnson,
Joe Mikels, Anne Conway, and Tor Wager. 2005. A warm heart and a clear head: the
contingent effects of weather on mood and cognition. Psychological Science 16:724-31.

Kim-Cohen, Julia, Terrie E. Moffitt, Alan Taylor, Susan J. Pawlby, and Avshalom Caspi.
2005. Maternal depression and children’s antisocial behavior: nature and nurture effects.
Archives of General Psychiatry 62, no. 2:173-81.

Koivumaa-Honkanen, Heli, Jaakko Kaprio, Risto J. Honkanen, Heimo Viinamaki, and Markku
Koskenvuo. 2005. The stability of life satisfaction in a 15-year follow up of adult Finns
healthy at baseline. BMC' Psychiatry 5:1-8.

Konow, James, and Joseph Earley. 2008. The hedonistic paradox: is homo-economicus
happier?. Journal of Public Economics 92:1-33.

Lang, Kevin, and Jay L. Zagorsky. 2001. Does growing up with a parent absent really hurt?.
The Journal of Human Resources 36, no. 2:253-73.

Liu, Shirley H., and Frank Heiland. 2010. Should we get married? The effect of parents’

33



marriage on out-of-wedlock children. Economic Inquiry 50, no. 1:17-38.

Lucas, Richard E., Andrew E. Clark, Yannis Georgelis, and Ed Diener. 2003. Re-examining
adaptation and the set-point model of happiness: reactions to changes in marital status.
Journal of Personality and Social Psychology 84, no. 3:527-39.

Lucas, Richard E., Ed Diener, and Eunkook Suh. 1996. Discriminant validity of well-being
measures. Journal of Personality and Social Psychology 71:616-28.

Lykken, David, and Auke Tellegen. 1996. Happiness is a stochastic phenomenon. Psycholog-
ical Science 7, no. 3:186-89.

Lyubomirsky, Sonya, Laura King, and Ed Diener. 2005. The benefits of frequent positive
affect: does happiness lead to success? Psychological Bulletin 131, no. 6:803-55.

Maddala, G.S. 1983. Limited dependent and qualitative variables in econometrics. Cambridge:
Cambridge University Press.

McLanahan, Sara, and Gary D. Sandefur. 1994. Growing up with a single parent: what hurts,
what helps. Harvard University Press, Cambridge.

Ministry of Justice. 2013. Story of the prison population 1993-2012. https://wuw.gov.uk/
government/publications/story-of-the-prison-population-1993-2012.

Neidell, Matthew J. 2000. Early parental time investments in children’s human capital devel-
opment: effects of time in the first year on cognitive and non-cognitive outcomes. Working
Paper No.806, UCLA Department of Economics.

Perez Truglia, Ricardo. 2010. A samuelsonian validation test for happiness data. Working
Paper, Harvard University. http://ssrn.com/abstract=1658747.

Proto, Eugenio, Daniel Sgroi, and Andrew J. Oswald. 2011. Are happiness and productivity
lower among university students with newly-divorced parents? An experimental approach.
IZA Discussion Paper No. 4755, Institute for the Study of Labor (IZA).

Rehdanz, Katrin, and David Maddison. 2005. Climate and happiness. Ecological Economics
52, no. 1:111-25.

Ribar, David C. 2004. What do social scientists know about the benefits of marriage? A
review of quantitative methodologies. IZA Discussion Paper No.998, Institute for the Study
of Labor (IZA).

Sawyer, Michael G., David L. Streiner, and Peter Baghurst. 1998. The influence of mothers’
and fathers’ reports on childhood emotional and behavioral problems. Journal of Abnormal
Child Psychology 26, no. 6:407-14.

Sijtsma Klaas, and Brian W. Junker. 2006. Item response theory: past performance, present
developments and future expectations. Behaviormetrika 33, no. 1:75-102.

Stubbe, J.H., Posthuma D., Boomsma D.I., and de Geus E.J. 2005. Heritability of life satis-
faction in adults: a twin-family study. Psychological Medicine 35, no. 11:1581-88.

Stutzer, Alois, and Bruno S. Frey. 2006. Does marriage make people happy, or do happy
people get married? The Journal of Socio-Economics 35:326-47.

34


https://www.gov.uk/government/publications/story-of-the-prison-population-1993-2012
https://www.gov.uk/government/publications/story-of-the-prison-population-1993-2012

Tartari, Melissa. 2006. Divorce and the cognitive achievement of children. PhD diss., Yale
University.

Todd, Petra E., and Kenneth I. Wolpin. 2007. The production of cognitive achievement
in children: home, school, and racial test score gaps. Journal of Human Capital 1, no.
1:91-136.

van der Linden, Wim J., and Ronald K. Hambleton. 1997. Handbook of modern item response
theory. Springer-Verlag: New York.

Veenhoven, Ruut 1997. Progre‘s dans la comprehension du Bonheur [Progress in Understand-
ing Happiness|. Revue Quebecoise de Psychologie 18:29-74.

Waite, Linda J., and Evelyn L. Lehrer. 2003. The benefits from marriage and religion in the
United States: a comparative analysis. Population and Development Review 29:255-75.
Waite, Linda, and Maggie Gallagher. 2000. The case for marriage: why married people are

happier, healthier and better off financially. New York: Double Day.

Watson, David, and Anna L. Clark. 1995. Depression and the melancholic temperament.
European Journal of Personality 9:351-66.

Weiss, Yoram. 1997. The formation and dissolution of families: why marry? Who mar-
ries whom? And what happens upon divorce?. In Handbook of Population and Family
Economics, ed. Mark R. Rosenzweig and Oded Stark, Elsevier Science.

Zimmermann, Anke C., and Richard A. Easterlin. 2006. Happily ever after? Cohabitation,
marriage, divorce, and happiness in Germany. Population and Development Review 32, no.
3:511-28.

A  Variables Appendix

1. Measurements of Traits

The MCS has rich information on cognitive test scores of the cohort members, and on behav-
ioral scores and personality traits of both the cohort members and their co-resident parents.
In the next paragraphs I describe the specific items included in the IRT models for the con-

struction of child cognitive and noncognitive test scores as described in Section IV.C.

2. British Ability Scales (BAS) test scores

The British Ability Scales is a battery of tests administered to children between the ages of
2 years 6 months and 7 years 11 months to measure cognitive skills and schooling achieve-
ment. During the 2004/2005 and 2006 rounds of the MCS the “Naming Vocabulary” test

was administered to cohort members to measure their verbal abilities with a focus on picture
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recognition and use of vocabulary. The administrator shows a series of colored pictures to
the child and asks the child to name the pictures. The main skills measured are vocabulary
knowledge of nouns, general language development and recalling words from the long-term
memory instead of assessing the understanding of the meaning of words or sentences. In the
2006 round (age 5), cohort members completed the “Picture Similarity” test to assess their
nonverbal reasoning. For this test the administrator shows a row of four pictures and also
gives a fifth card to the child. The child has to decide with which of the initial four cards the
fifth card represents a similar concept. At age 5, the cohort members are also evaluated in
their spatial skills through the “Pattern Construction” test to measure non-verbal reasoning
and spatial visualization. For this test both accuracy and speed of the response patterns
matter, with the child constructing a design by putting together squares or cubes with black
and yellow patterns on each side. The 2008 round (age 7) utilizes the “Pattern Construction”
test which is similar to the one just described. There is also a “Word Reading” test to assess
verbal skill and it is based on the child reading aloud a series of words presented on a card.

For the naming vocabulary (36 questions in each round) and the picture similarity (33
items) tests I apply the 3-PL model as the answers are coded as correct or incorrect. For
the pattern construction test there are 23 and 26 questions at ages 5 and 7 respectively, for
which the child can get partial credit and I estimate the theta-ability score using the graded
response model. For the word reading test at age 7 there are 90 questions available which
I combine with a 3-PL and a 2-PL model to estimate the theta-ability score; I use the 3-
PL model for the first 80 items and the 2-PL. model for the last 10 items. The 2-PL can
be derived from model (4) by imposing the constraint the there is no guessing taking place
(¢; = 0). The reason for not applying the 3-PL model in the last ten items is that convergence
could not be achieved. After examining my data, the reason was that children who continued
answering these last questions were also more likely to answer them correctly and so there was
no guessing. Children who did not do well in the previous questions just stopped responding
to the test.

3. Bracken School Readiness Assessment (BSRA)

The Bracken School Readiness Assessment is portion of the Bracken Basic Concept Scale -
Revised (BBCS-R) to assess the cognitive development of children in the 2004/2005 round of
the MCS. It captures how far into their cognitive development children are and the degree
of their readiness to continue into further education. This scale is constructed from six sub-
scales that assess 88 concepts relating to colors (primary and basic colors), letters (knowledge
of upper and lower case letters), numbers (recognition of single and double digit number or
ascribing a number to a set of values), sizes (describing one, two or three dimensions), com-

parisons (matching objects based on their characteristics) and shapes (distinguishing among
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linear shapes, circles, squares, triangles, cubes and pyramids). I use 11 items from the colors
test, 16 items from the letters test, 19 items from the numbers test, 12 items from the sizes
test, 10 items from the comparisons test and 20 items from the shapes test to estimate the

parameter for the 3-PL model.

4. Number Skills test scores

This test is included in the 2008 round when the cohort members were age 7. It is an
adaptation of the National Foundation for Education Research (NFER) Progress in math
tests to assess child knowledge in the topics of numbers, shapes, measures and data handling.
The underlying skill measured is knowledge of and problem solving of pre-numerical and
numerical concepts. There are 20 questions on this math test which I use to estimate the
3-PL model described in (4).

5. Strengths and Difficulties Questionnaire (SDQ)

The Strengths and Difficulties Questionnaire was collected in rounds 2004,/2005, 2006 and 2008
of the MCS. It is a 25-item forced choice questionnaire designed to measure the psychopathol-

ogy and social behaviors of young children. The SDQ taps into five distinct dimensions (e.g.,
Goodman 2001):

1. Conduct Problems Scale (often has temper tantrums, generally obedient™; fights with or
bullies other children; can be spiteful to others; often argumentative with adults).

2. Emotion Symptoms Scale (complains of headaches, stomachaches or sickness; often
seems worried; often unhappy; nervous or clingy in new situations; many fears or easily
scared).

3. Hyperactivity / Inattention Scale (restless, overactive, cannot stay still for long; con-
stantly fidgeting; easily distracted; can stop and think before acting™; sees tasks through
to the end®).

4. Peer Problems Scale (tends to play alone; has at least one good friend™; generally liked
by other children™; picked on or bullied by other children; gets on well with adults).

5. Prosocial Behavior Scale (considerate of others feelings; shares readily with others; help-
ful if someone is hurt, upset or ill; kind to younger children; often volunteers to help
others).

where responses with the superscript  have been reversed. In addition to the SDQ question-
naire, the mothers evaluated the level of independence/self-regulation shown by the cohort
member (likes to work things out for self; does not need much help with tasks; chooses ac-
tivities on their own; persists in face of difficult tasks; move to new activities after finishing

task) which is scored as the above measures.
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I proxy for parental noncognitive skills by using test scores on parental personality traits.
Because of the ordered categorical nature of these questions, I apply to each score the graded

response model.

6. Rotter scale of self-control

The Rotter locus of control was collected as part of the 2001/2002 round of the MCS. It is
a three-item abbreviated version adapted from the 60-item Rotter Adult scale developed by
Rotter (1966). The scale measures the extent to which the respondents have control over their
life (internal control) as opposed to the extent that fate or chance controls their life (external
control). Parents have to choose for each pair of statements the one that most accurately
describes their life, with higher values indicating individuals who are more in control of their

life (internal locus of control)

1. T never really seem to get what I want out of life / I usually get what I want out of life

2. I usually have a free choice and control over my life / Whatever I do has no real effect
on what happens to me®

3. Usually I can run my life more or less as I want to / I usually find life’s problems just

too much for mef

7. Rosenberg scale of self-esteem

The Rosenberg scale of self-esteem was administered in all four rounds of the MCS with
different items in each round. In the analysis I use the 2001/2002 round so as to avoid reverse
causality issues between parental self-esteem and child personality traits. It is a six-item
scale on which parents are asked to strongly agree (4), agree (3), disagree (2) or strongly (1)
disagree with the following: On the whole, I am satisfied with myself®, At times I think I am
no good at all, I am able to do things as well as most other people®™, I certainly feel useless at

times, All in all, I am inclined to feel I am a failure, I take a positive attitude toward myself .

8. Big Five Facets—Extraversion and Neuroticism

In 2008, the parents assessed responded on questions to assess their extraversion and neuroti-
cism, which are both parts of the Big Five taxonomy. Extraversion refers to the degree the
parent is sociable, gregarious or talkative and captures how individuals behave within groups
of people. Neuroticism characterizes how parents experience strong positive and negative emo-
tions. The responses vary between 1 (strongly disagree) and 5 (strongly agree) with higher
values indicating individuals who are more extraverted, and more neurotic (less emotionally

stable), respectively. The Extraversion Scale is based on the questions: I take charge®®, I
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don’t talk a lot, I talk to a lot of different people at parties™, I bottle up my feelings, I feel at
ease with people, I am a very private person, I wait for others to lead the way, I am skilled
in handling social situations™. The Neuroticism Scale includes the items: I get stressed out
easily®, I get angry easily®, I feel threatened easily™, I get overwhelmed by emotions™, I take
offense easily™, I get caught up in my problems™, I grumble about things™.

B Variable Construction for Maternal Investments, Mother-Child Quality of
Relationship and Happiness Index

I measure parental investments with three indices on cognitive investments, noncognitive
investments and child activities investments. I use factor analysis with rotated varimax factor
loadings to determine which of the separate questions represent the same underlying type of
investment. For all three rounds of the survey, factor analysis showed that between 2 and
4 factors should be retained, and the minimum distance criterion and Horn’s nonparametric
analysis were in favor of extracting 2 and 4 factors, respectively.

The cognitive investments measure comes from the questions how often do you teach the
alphabet to the cohort member, how often do you teach counting to the cohort member, how
often do you teach poems/songs to the cohort member for round 2 and from the questions how
often do you read to the cohort member, how often you help the cohort member with math,
how often you help the cohort member with writing for rounds 3 and 4. For rounds 3 and 4, I
combine questions on whether the parent does this activity with the child (indicator variable)
with the variable that refers to the frequency of doing the specific activity. If the frequency is
missing and the parent has responded that this activity is not performed, I code the frequency
of doing the activity as a zero (which refers to never helping the child with the reading, math
or writing). Cronbach’s alpha coefficients for internal consistency of the construct are 0.63,
0.64 and 0.78 respectively.

The second scale of parental investments refers to activities done with the child where
the parent was actively involved or was just present in the activity. For round 2 the relative
questions are: how often do you read to the cohort member, how often have you wvisited the
library, how many hours per day the cohort member watches TV or plays video games. For
rounds 3 and 4, the questions include: how often you do indoor activities together, how often
you read to the cohort member, how often tell stories to the cohort member, how often plays
physically active games, how often play indoor games with cohort member, how often does
musical activities with cohort member, how often exercises with cohort member, how often
takes cohort member to recreational parks, how often wvisited the library, how often attended
religious services.

The third scale represents activities done by the child, and includes: how often cohort

member draws/paints at home, how often cohort member reads for own enjoyment, how often
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cohort member does a sport, how often cohort member does physical activity, how many days
per week cohort member exercises, how many hours per day cohort member watches TV or
plays video games. 1 reverse all the above variables used for the construction of the three
scales so that higher values represent higher frequency of endorsing the activity.

For the quality of mother-child relationship I create a scale using nine questions which are
ranked on a Likert scale from 1 to 5: never, rarely, sometimes (about once a month), often
(about once a week or more), and daily. For rounds 2, 3 and 4, I use questions on how often do
you smack her when she is naughty, how often do you shout at her when she is naughty, how
often do you send her to her bedroom/naughty chair etc, how often do you take away treats,
how often do you tell her off, and how often do you bribe her (e.g., with sweats, or a treat).
For rounds 3 and 4, in addition to the previous questions, I use information on how often do
you try to reason with her. For round 3 only I also use when you give her an instruction or
make a request to do something, how often do you make sure that he does it, while for round
4 only I also include responses on how often do you enjoy listening to and enjoy doing things
with her, and how often do you express affection by hugging, kissing and holding her.

I use the graded response model to create an overall measure of maternal happiness that
takes into account not only responses on: how satisfied or dissatisfied are you about the way
your life has turned out so far (rounds 2, 3, and 4) but also on how satisfied or dissatisfied
are you with your job (round 3) and on how satisfied or dissatisfied are you with the balance
between the amount of time you spend with your family and the amount of time you spend at
work (rounds 3 and 4). These additional happiness measures range from 1 to 5 corresponding
to 1 very satisfied; 2 fairly satisfied; 3 neither satisfied nor dissatisfied; 4 fairly dissatisfied;
and 5 very dissatisfied.

C Data Sources on Crime Statistics and Weather

The British Crime Survey (BCS) is commissioned by the Home Office and measures the
amount and type of crimes experienced by people in England and Wales. The reference
period is from first of January of the calendar year preceding the BCS up to the time of the
interview. Its importance lies in the fact that it includes crimes that have not been reported to
the police such as sexual assaults, domestic violence and stalking but significantly affect their
victims. Moreover, the wording of the questions has remained uniform over time that allows
direct comparability of the crime incidents for different time periods. In that sense, the BCS
can provide a better reflection of crime in England and Wales, but should be complementary
to official police crime statistics since the BCS does not cover less frequent but more serious
crimes such as homicides. Up to 2012 twenty waves have been conducted: biennially since 1982
and annually starting from 2001. I use information from the 2000, 2002, 2004, 2006 and 2008
waves with corresponding samples of 24,238, 38,329, 43,120, 53,389 and 46,983 individuals.
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The Scottish Crime and Justice Survey (SCJS) is commissioned by the Scottish Govern-
ment and covers crimes experienced in Scotland. The topics covered in this crime survey are
analogous to the ones in BCS and has been carried out nine times up to date: in 1982 and
1988 as part of the BCS, and as a separate survey explicitly for Scotland in 1993, 1996, 2000,
2003, 2006, 2008 and 2010. The increase in the sample size of the interviews since 1993, the
coverage of all Scotland, the stability of the questions asked in every wave of the survey and
the reporting of all crime types have made SCJS an important alternative to police records.
The sample sizes are 5,483 (1999), 5,041 (2002), 5,007 (2004), 4,988 (2006) and 16,003 (2008)
for my analysis.

The Northern Ireland Crime Survey (NICS) is under the jurisdiction of the Northern
Ireland Office (NIO) and has taken place twelve times up to date: 1994/1995, 1998, 2001,
2003/2004 and annually starting in 2005. For the purpose of my paper I use information
from the 1998, 2001, 2004 and 2006 waves. The main flaw of the NICS is that the microdata
are not currently available and the information has to be drawn from the officially published
reports from the NIO.

All three of these crime surveys collect information from individuals living in private
households aged more than 16 years old that have experienced any type of crime in the
geographical area they examine. Apart from information on prevalence and frequency of
exposure to crime, these surveys also collect details on attitudes towards crime, worry about
crime experiences of the police forces, and information about the crime incident itself (i.e.,
characteristics of the assailant, location, time of occurrence etc.).

Police recorded crimes include the total number of notifiable offenses in each of the four
U.K. countries. These notifiable offenses refer to violence against the person with and with-
out injury, sexual offenses, robbery, burglary, fraud and forgery, criminal damage and drug
offenses. The difference of police recorded crimes from victimization crimes is that in order
for an offense to be included in the dataset the victims must have reported it to the police
and the police must have decided to record this incident. Also, the police recorded crimes
incorporate crimes against individuals less than the age of 16, crimes against organization
or crimes against the state, drug offenses and crimes where the victim is absent. Data on
police recorded crimes come from Home Office for England and Wales, from the Scottish Gov-
ernment and from the Police Service of Northern Ireland. I use information from all police
departments in each of the four countries apart from the British Transport Police. This force
was introduced in 2002 to document crimes in the railways in England, Wales and Scotland.
Because the region where these crimes take place is not documented I cannot match these
police recorded crimes with any of the regions in the U.K. However, because only 0.005% (in
2002, 2004 and 2006) and 0.012% (in 2008) of these offenses are not captured by the BCS
(homicide or infanticide), I do not expect that I will underreport the level of crime in each

region. One potential problem with these data is that because they are administrative data,
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they are affected by rules relating to the recording of crimes over time even though there
has been an attempt to follow uniform rules for recording crimes (i.e., the Scottish Crime
Recording Standard, or the National Crime Recording Standard for England and Wales).

Country-specific incarceration rates are based on reports from the Home Office, the Scot-
tish Government and the Northern Ireland Office. These rates represent the prison population
who has been sentenced by courts to immediate custody for criminal offenses, fine defaulters
and remand prisoners. Fine defaulters are individuals who have been convicted to pay a
fine, but because they have not paid the fine they have been sentenced to prison. Remand
prisoners are those individuals who have been charged with an offense but because of the
severity of their offense they have been ordered to be kept in custody pending the trial. I
draw information from these three groups of male prisoners from secondary data sources; I
use the published reports on prison statistics as the prison population data are not available
it their raw format.

Finally, information on weather conditions comes from the British Atmospheric Data
Centre (BADC) of the National Environment Research Council (NERC). The specific data
source is the MIDAS Land Surface Stations dataset which contains daily reports from over
500 weather stations located across the U.K. Temperature is measured in Celsius degrees with
an accuracy level of 0.1°C, precipitation is measured in millimeters with a precision of 0.1

mm, while hours of sunshine are expressed in 0.1 hour.
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Table 1: Means and Standard Deviations of Variables

Variables Mean S.D. Variables Mean S.D.
Child Outcomes: Noncognitive & Cognitive Skills:
Conduct problems -.04  (.79) Locus of control .04 (.59)
Emotional symptoms -.03  (.72) Self-esteem .01 (.89)
Hyperactivity / inattention -.04  (.86) Extraversion -.01 (.85)
Peer problems -.04  (.68) Neuroticism -.01 (.87)
Prosocial behaviors .02 (.80) Cognitive self-assessed skills .04 (.52)
Independence / self-regulation .02  (.77) Household Characteristics:
Cognitive skills 04 (192) Number of siblings 1.30 (1.01)
Life Satisfaction 7.64 (1.85) 1 if Currently pregnant .05
Marital Status: Language spoken at home:
1 if Married .63 1 if No English (omitted) .01
1 if Cohabiting 18 1 if Only English .92
1 if Single (omitted group) A2 1 if English, plus language .06
1 if Divorced .07 1 if Unknown .01
Child Demographics: Annual household income 29692 (21088)
Age (in years) 5.23 (1.69) Birth Characteristics:
1 if Male; 0 if female 51 Birth weight 3.39 (.57)
1 if White: 0 if non-white .90 Gestation 277.50  (13.47)
1 if No long-lasting illness (omitted) .82 1 if Fertility treatment .03
1 if Long-lasting, not limiting illness 13 1 if Breastfed .70
1 if Long-lasting, limiting illness .05 1 if 11l in pregnancy .38
Maternal Characteristics: 1 if Received antenatal care .98
Age (in years) 34.10 (6.08) 1 if Attended antenatal class .38
Education level: 1 if Smoked during pregnancy .15
1 if No high school diploma .08 1 if Worked during pregnancy .71
1 if High school diploma (omitted) 37 Weather Conditions:
1 if Some college 49 Hours of sunshine 121.65  (13.26)
1 if College degree .06 Precipitation 12.74 (2.38)
Depression: Average Temperature 9.73 (.86)
1 if No treatment (omitted) .63 Weather Conditions Deviations:
1 if Diagnosed, not treated .29 Hours of sunshine -.07 (3.71)
1 if Diagnosed and treated .08 Precipitation 3.93 (.94)
1 if Long-lasting illness .23 Average Temperature .42 (.33)
1 if Same health condition .65 Crime Rates:
1 if Worse health condition .10 Male incarceration crime rates .53 (.15)
1 if Better health condition .25 Police recorded crime rates 3.61 (3.24)
1 if Smoker; 0 if non-smoker .28 Victimization crime rates 23.43 (6.15)
Employment status: Area of residence:
1 if Employed (omitted) .55 1 if Urban .75
1 if Self-employed .06 1 if Suburban 11
1 if Unemployed .04 1 if Rural (omitted) 13
1 if Out of labor force .32 1 if Unknown area .01
1 if Unknown employment status .03

(continued)
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Table 1: Means and Standard Deviations of Variables (continued)

Variables Mean S.D. Variables Mean S.D.
Frequency Child Meets Friends: Paternal Characteristics®:

1 if Never/no friends (omitted) 21 Life satisfaction 7.74  (1.71)
1 if Rarely (once a week) A1 Age (in years) 37.35 (6.33)
1 if Sometimes (2 or 3 per week) .22 Education:

1 if Frequently (5+ per week) .16 1 if No high school diploma A1
Instrumental Variables: 1 if High school diploma (omitted) 43

Lagged hours of sunshine 127.62  (13.89) 1 if Some college .39

Lagged precipitation 12.07  (2.28) 1 if College degree .07

Lagged average temperature 9.94 (.87) 1 if White; 0 if non-white .89

Lagged life satisfaction 7.73  (1.82) 1 if Long-lasting illness .23

Lagged male incarceration rates .22 (.06) Frequency of depression:

Lagged married .63 1 if Never (omitted) .72

Lagged cohabiting 21 1 if Little .18

Lagged divorced .04 1 if Sometimes .06
Maternal Investments in Child: 1 if Most times .02
Cognitive investments -.01 (.88) 1 if Unknown depression .01
Noncognitive investments .15 (.90)  Cognitive & Noncognitive Skills:

Child activities investments .04 (.49) Locus of control .05 (.51)
Frequency of regular bed time: Self-esteem .04 (.82)
1 if Never (omitted) .05 Extraversion 01 (.81)
1 if Sometimes .08 Neuroticism -.02  (.83)
1 if Usually .32 Cognitive self-assessed skills .03 (.55)
1 if Always .55 1 if Smoker .29

1 if Smoked with child present 15 1 if Currently working .92

Time spent with child: Amount of time spent with child:

1 if Not quite enough (omitted) .06 1 if Not enough time (omitted) .16

1 if Quite enough 22 1 if Quite enough time .39

1 if Just enough .34 1 if Just enough time 31

1 if Plenty of time .38 1 if Plenty of time .14
Mother-child quality of relationship -.03 (.72)  Alternative Happiness Measures:

1 if Partner used force .05 Happiness in current relationship® 4.27  (1.06)
Frequency parents go out as a couple: Maternal happiness theta score .01 (.94)
1 if Never (omitted) .26

1 if Rarely .23

1 if Frequently .26

1 if Often .08

1 if Missing outings 17

NOTE.—Sample consists of 13,546 children, and 33,397 child-year observations from rounds 2-4 of the MCS.
%Variables for paternal sample for 10,430 children and 23,254 child-year observations.
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Table 4: Maternal Life Satisfaction by Marital Status

Life satisfaction All marital
score Married Cohabiting Single Divorced status groups
1 .6 7 1.2 1.4 7
2 7 1.1 1.7 2.3 1.0
3 1.1 2.2 3.5 5.3 1.9
4 1.9 3.8 6.6 6.6 3.1
5 4.0 8.3 15.1 14.5 6.8
6 5.8 10.2 13.6 13 8.0
7 14.7 18.3 20.2 22.9 16.5
8 28.6 25.9 20.6 20.8 26.7
9 25.0 17.0 9.7 6.9 20.6
10 17.6 12.5 7.8 6.3 14.8
Means 8.01 7.41 6.71 6.51 7.65
Overall life satisfaction 63.4 18.5 12.0 6.1 100.0
Coefficient of variation 21.1 25.5 29.8 31.2 24.5

NOTE.—Sample consists of 13,546 mother-child pairs, and 33,397 child-year obser-
vations from waves 2-4 of the MCS. The table shows the maternal life satisfaction
distribution for each marital status category.
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