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Abstract 

This paper aims to investigate whether friends’ and peers’ behavior influence and individual’s entry 

into marriage and parenthood during the transition to adulthood of young, U.S. adults. After first 

studying entry into marriage and parenthood as two independent events, we then examine them as 

interrelated processes, thereby considering them as two joint outcomes of an individual’s unique, 

underlying family-formation strategy. Using the National Longitudinal Study of Adolescent Health, 

we engage in a series of discrete time event history models to test whether the larger the number of 

friends and peers who get married (or have a child), the sooner the individual gets married (or has a 

child). Results show strong cross-friend effects on entry into parenthood, whereas entry into 

marriage is only affected by peer effects. Estimates of a multiprocess model show that cross-friend 

effects on entry into parenthood remain strongly significant even when we control for cross-process 

unobserved heterogeneity. 
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Introduction 

The impact of interpersonal interactions and peer effects on modifying individual behavior is 

increasingly acknowledged. Recent studies have examined the impact of peer effects on obesity 

(Christakis and Fowler 2007; Fowler and Christakis 2008) smoking behavior (Mercken et al. 2009; 

Pollard et al. 2010), alcohol consumption (Fletcher 2011), sexual behavior (Haurin and Mott 1990; 

Ali and Dwyer 2010), delinquency and criminal activities (Knecht et al. 2010; Patacchini and Zenou 

2011), educational achievements (Calvó-Armengol 2009), (un)employment outcomes (Topa, 2001; 

Cappellari and Tatsiramos 2010), happiness (Fowler and Christakis 2008) and divorce (Mcdermott 

et al. 2009).  

Research on the impact of peer and social interaction effects on demographic behavior, 

however, has remained almost exclusively in the area of fertility. Diffusion and social interaction 

approaches (Bongaarts & Watkins 1996; Montgomery and Casterline 1996) have demonstrated that 

fertility decision-making is affected by not only the individual’s or couple’s characteristics and the 

socio-institutional context, but also ‘relevant others’ behavior (e.g., what relatives, friends, 

neighbors, colleagues think or do). These social interaction mechanisms have then been used to 

explain persistent differences in fertility trends across time and place (e.g., social multiplier effects; 

Kohler et al. 2002; Kohler et al. 2006).  

Research examining the impact of the social interaction effects of peers and friends (sometimes 

also referred to as cross-peer and cross-friend effects) beyond fertility behavior has remained 

limited. Due to the lack of suitable data and difficulties with identifying endogenous interaction 

effects, quantitative research (e.g., Manski and Mayshar 2003; Lyngstad and Prskawetz 2010) has 

only marginally examined these questions. Research on family-formation behaviors beyond fertility 

is virtually absent, although the same theoretical considerations regarding the importance of social 

interaction could most certainly be applied to other demographic behaviors, such as marital 

decisions.  
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In the current study, we aim to extend existing research on social interaction effects by 

investigating to what extent friends’ and peers’ behavior can influence the entry into marriage and 

parenthood during the transition to adulthood. In the demographic and sociological literature, entry 

into marriage and parenthood have been established  as closely interrelated events, both in terms of 

their timing (Rindfuss et al. 1988; Manning 1995; Mills and Blossfeld 2005) and the life planning 

they imply (Liefbroer 1999; Barber et al. 2002). Some studies have specifically addressed the issue 

of spuriousness of the relationship between these two processes (Lillard 1993; Upchurch et al. 

2002; Baizan et al. 2003; Baizan et al. 2004; Steele et al. 2005; Steele et al. 2006). In an attempt to 

uncover the causal nature of the relationship between marital and fertility decision-making, this 

body of research has highlighted how inter-individual differences in subjective dimensions might 

affect both demographic processes.  

Building upon and extending previous research, we introduce two main contributions to the 

field. First, we investigate how social interaction might differently impact entry into marriage and 

parenthood. So far, diffusion and social interaction studies have almost exclusively focused on 

fertility only. We extend existing literature examining friends’ and peers’ effects on two different 

family-formation behaviors (i.e., marriage and childbearing). Our second contribution is a 

theoretical and empirical extension of the social interaction and diffusion literature on marriage and 

family formation. We not only consider entry into marriage and parenthood as two independent 

transitions, but also as two joint outcomes of an individual’s unique, underlying family-formation 

strategy. Our aim is then to uncover whether cross-friend interactions affect the interrelated 

decisions of getting married and having a child. In this way, we provide a unique contribution to the 

existing research, which until now has only investigated the effect of social interaction on isolated 

life-course outcomes (mostly fertility choices, such as cross-sibling effects on fertility, Lyngstad and 

Prskawetz 2010).   

The central research questions that this paper aims to answer are therefore: Do cross-friend 

interactions affect both the entry into marriage and parenthood or do they only influence one of the 
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two processes? Is there a difference in the susceptibility to the influence of friends versus peers 

between marriage and fertility processes? To what extent are the peer effects on fertility found in 

previous studies affected by the presence of common unobserved heterogeneity?    

Our study focuses on the study of young adults in the American context, following them from 

age 15 until around 30 years. The transition to adulthood in the U.S. is particularly interesting to 

investigate, since there have been substantial changes in family formation behaviors in recent years 

(Ryan et al. 2009). Whereas in 1970 the median age at first marriage for women was 20.8 and first 

birth was 21.4, in 2008 they reached 25.9 and 25 (CDC/NCHS, National Vital Statistics System; 

Current Population Survey, U.S. Census Bureau). It is therefore relevant to uncover whether peer 

effects shape an individual’s marital and childbearing decisions to determine whether social 

interactions might also play a relevant role in these macro-level, postponement trends. Young adults 

are moreover an ideal group for studying cross-friend effects since research shows that peer social 

networks have a particularly strong influence on an individual’s behaviors during early adulthood 

(e.g., Christakis and Fowler 2007; Pollard et al. 2010; Knecht et al. 2010; Ali and Dwyer 2010). We 

draw on the National Longitudinal Study of Adolescent Health (Add Health) and focus on women 

only due to data limitations.  

 

Background  

There is a growing acknowledgment of the importance of the social network for an individual’s 

behavior. Previous empirical applications within demography have examined the impact of social 

influenced and learning on contraceptive and reproductive choices in developing countries (Kohler 

et al. 2001; Behrmanet al. 2002). Although additional empirical research has recently emerged, it 

remains limited due to the lack of suitable network data and the complexity of the analysis required 

to identify social interaction effects and disentangle them from confounding effects. Until now, next 

to the qualitative work of Bernardi and colleagues (e.g., Bernardi 2003; Bernardi et al. 2007; Keim 

et al. 2009), which has provided relevant insights into how social influence and learning operate to 
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impact fertility choices in advanced societies, several recent studies adopt a quantitative approach to 

examine fertility outcomes. They empirically demonstrate that social interactions among siblings 

(Kuziemko 2006; Lyngstad and Prskawetz 2010), co-workers (Hensvik and Nilsson 2010; Ciliberto 

et al. 2010), friends (Balbo and Barban, 2012) and peers belonging to the same ethnic-religious 

group (Manski and Mayshar 2003) shape an individual’s fertility decisions.  

Although it is plausible that social interactions affect demographic behavior beyond fertility, 

research is limited. To our knowledge, only a handful of studies examine peer effects on union 

formation. Hernes (1972) developed a macro-level diffusion model of age at marriage, showing that 

the greater the share of married peers within a cohort, the higher the propensity to marry for 

individuals in such a cohort. Whereas Hernes assumes that members of the same cohort constitute 

the influential peer group, Drewianka (1999, 2003) instead identifies people living in the same 

geographical area (i.e., county) as the relevant peer group. Here the assumption is that an increase in 

the fraction of single persons aged 16-44 in a certain geographical area leads to a decrease in the 

propensity to marry for an individual living in that area.  In a similar way, Nazio and Blossfeld 

(2003) used diffusion models to examine the spread of cohabitation in Germany and Italy. They find 

that the adoption of cohabitation across different generations is not driven by intergenerational 

experiences or the increase in cumulative proportions across cohorts, but rather by the social 

modeling of peers. 

An alternative approach is the use of agent-based models and simulated data to examine how 

social interdependencies shape respectively marital and fertility decisions (Billari et al. 2007; 

Aparicio Diaz et al. 2011).  Although these simulations have the undeniable shortcoming that they a 

priori assume peer effect influences at the micro level, they offer the ability to assess to what extent 

macro dynamics in demographic behavior can be explained by social interaction at the individual 

level. Aparicio Diaz et al. (2012), for instance, find that accounting for social interactions in a 

agent-based model, can explain the shift in fertility rate observed in Austria  between 1984 and 

2004.  
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Theoretical Framework 

To understand how cross-friend interactions and peers might influence family formation, we can 

draw on two bodies of literature. The sociological and demographic literature has identified the two 

processes of social learning and social influence, with the economic literature offering the 

additional mechanisms of cost-sharing dynamics and network externalities.  

Social learning and social influence. An individual’s life course decision-making is not only 

driven by his or her own personal characteristics and institutional factors, but also by the 

characteristics and the behavior of people whom that individual interacts with (Bongaarts and 

Watkins 1996; Montgomery and Casterline 1996; Kohler 2001; Bernardi 2003). A body of research 

in demography  has identified two processes through which relevant others (e.g., relatives, friends, 

colleagues) matter for fertility choices: social influence and social learning (e.g., Montgomery and 

Casterline 1996; Kohler et al. 2001). Social influence references to consensus in peer groups that 

constrains attitudes and behaviors, whereas social learning relates to how individuals gain 

knowledge from others. 

Cost-sharing dynamics and network externalities. Economic research identifies two other 

possible, complementary channels via which social interaction might work: cost-sharing dynamics 

and network externalities (Kuziemko 2006; Balbo and Barban 2012). Cost-sharing dynamics refer 

to the opportunity for people consuming the same kind of good or experience to share costs and 

uncertainty associated with it. Network externalities are instead defined as an increase in the 

benefit, or surplus, that an individual derives from an experience when the number of other people 

consuming it increases (Katz and Shapiro 1985). These two mechanisms emphasize two different 

aspects of the same sharing process: while the former focuses on the cost side, the latter stresses the 

benefit side.  

We expect that friends might influence an individual’s risk of both getting married and 

becoming a parent, although we believe that the main mechanisms via which such an influence 

occurs are different for the two life transitions. These two events indeed bring about different levels 
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of costs and lifestyle changes, with entry into parenthood having deeper implications than marriage. 

Entry into marriage. In contemporary U.S. society, marriage has become less normative and 

widespread than in the past (Manning and Smock 1995; Uecker and Stokes 2008; Cherlin 2005). At 

the same time, cohabitation has been increasing (Kennedy and Bumpass 2008; Smock et al. 2008; 

Ryan et al. 2009), becoming the modal path to marriage (Huang et al. 2011). Young people largely 

view cohabitation as a pre-marital stage, not as a substitute for marriage (Manning et al. 2007). In 

this study, we examine only marriage and not cohabitation for both substantive and practical 

reasons. The primary reason is that it is less theoretically plausible that friends and peers influence 

the entry into cohabitation as opposed to marriage. Although cohabitation is increasingly 

widespread (Kennedy and Bumpass 2008), it still lacks the strong symbolic meaning attached to 

marriage. Cohabitation decisions have been shown to be driven by practical reasons (e.g., to reduce 

living costs), with individuals often ‘sliding’ into cohabitation in a more diffuse manner (Stanely et 

al. 2006). For practical reasons as well, cohabitation is not included in this study. Since cohabitation 

and marriage are not mutually exclusive, it is not possible to identify the specific cross-friend 

influence on the different family formation patterns.  

Assuming that a large part of young adults get married after already co-residing with their 

partner, or having experienced cohabitation with a former partner, the transition to marriage should 

not bring about a high degree of uncertainty, costs or considerable life changes. Therefore we do not 

expect that cross-friend effects primarily work via cost-sharing strategies or learning processes. 

Rather, people may be positively influenced by their friends who get married mainly because of the 

network externalities that can be generated and social influence mechanisms that lead people to 

conform to their friends (Nazio and Blossfeld 2003). Network externalities might for example 

consist of the opportunity to share the joy of the wedding experience or to ‘consume’ together the 

first steps of the new married life. Social influence, instead, might work via social comparison and 

social norms.  According to the theory of social comparison (Festinger 1954), individuals adapt 

their behavior to those who are deemed as being in a similar social position or who share similar 
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characteristics. Since people tend to homophily in that they bond with similar others (McPherson et 

al. 2001), they are likely to conform to the behavior of their friends. In this way, friends define 

normative conduct, or, in Cialdini’s and colleagues’ (1990) words, certain descriptive norms, which 

is ‘what is typical or normal, thus, what most people do’, and consequently what becomes ‘sensible 

to do’.  

 Building on this, we expect that the higher the number of friends who are married, the greater an 

individual’s risk of entry into marriage (H1). 

Entry into parenthood. Cross-friend effects on fertility likely operate mainly via social learning 

mechanisms and cost-sharing dynamics (Balbo and Barban 2012). Compared to getting married, 

having a child brings about more uncertainty and costs (monetary ones, such as foregone earnings, 

opportunity costs in terms of a professional career, as well as non-monetary ones, such as relational 

costs) (Mills et al. 2011). We assume that having friends with children, with whom an individual 

can share his or her experience as a parent, might reduce the uncertainty associated with it because 

friends can offer behavioral examples and provide relevant information on how to face the 

transition to parenthood and deal with the substantial life changes it brings about (Bernardi 2003). 

Moreover, going through such a unique life transition as the only person within a peer group likely 

leads to higher relational costs. Becoming a parent is a radical change in one’s life, that strongly 

impacts the amount and the nature of leisure time, and thereby the time spent with friends. 

Therefore, having the opportunity of experiencing parenthood together with (or right after) other 

friends make this transition less relationally costly, because life changes within a social group are 

synchronized (or anyway shared) and the risk of being left alone or lagged behind is reduced. Based 

on this, we pose the following hypothesis: the higher the number of friends who have a child, the 

greater an individual’s risk of becoming a parent (H2). 

Simultaneous influences on entry into marriage and parenthood. As multiple studies have 

shown, young adults continue to see a stable union as the optimal and appropriate setting for having 

a child (Manning and Smock 1995; Hobcraft and Kiernan 1995; Kiernan 1999; Smock and 
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Greenland 2010; Thomson et al. 2012). Entry into parenthood is much higher in a co-residential 

partnership, and especially marriage, compared to singlehood (Baizan et al. 2004). However, a body 

of research has highlighted that this association might be spurious and therefore the sequence of 

events (e.g., first partnership and then parenthood) might not reflect a causal relationship. If living 

together with a partner increases the risk of having a child, the willingness of becoming a parent 

might accelerate the decision to form a union (Brien et al. 1999; Baizan et al. 2003; Baizan et al. 

2004). Put differently, there might be some common unobserved subjective factors that 

simultaneously affect both family-formation decisions (Aassve et al. 2006).  

For this reason we therefore consider entry into marriage and parenthood as two joint outcomes 

of an individual’s unique, underlying family-formation strategy. This strategy is influenced not only 

by unobserved personal family predispositions and attitudes but also by unmeasured social norms, 

influence and pressure which an individual is exposed to within her social network. We envision 

these unobserved forces to influence both marital and parental decisions in a concordant way (e.g., 

either positively or negatively impacting both processes), leading people to choose consistent 

family formation paths over their life-course. In line with this argumentation, we therefore expect 

that the risk of entry into marriage and having a first child might be partially determined by 

common individual factors, which are positively correlated (H3). 

Our ultimate goal is to uncover whether cross-friend effects on fertility, which have been found 

in previous research, are actually at play even when we take into account possible preceding cross-

friend influence on the transition to marriage and control for common inter-individual heterogeneity 

affecting both marital and fertility decisions. For this reason, we focus on a conventional 

demographic pathway in which an individual first experiences marriage, followed by parenthood.  

It is very difficult to theoretically argue and a priori anticipate how cross-friend effects on 

fertility might be affected by these factors, the presence of which needs to be determined in the first 

place. It may for instance be that most of the cross-friend influences occur via marriage, with 

individuals positively affected by friends who get married, thereby entering into matrimony 
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themselves. Cross-friend effects on an individual’s risk of having a child might therefore simply be 

the consequence or side-effect of the influence of a previous marriage by a friend. If this is the case, 

once marriage and childbearing are investigated as joint decisions, the friend effect on childbearing 

might be lower or negligible. We opted to engage in an exploratory analysis without postulating any 

specific hypothesis, in line with the approach adopted by Steele and colleagues (2005).   

 

Data and method 

Data and sample 

The data we use come from all of the four waves of the National Longitudinal Study of Adolescent 

Health (Add Health), a panel study of a nationally representative sample of adolescents in the 

United States, who were in grades 7-12 in Wave I (1995). The Add Health cohort (born between 

1976 and 1982) has been followed into young adulthood with four in-home interviews (Wave I in 

1995, Wave II in 1996, Wave III in 2001-2 and Wave IV in 2008-9), at the end of which the sample 

was between 24 and 32 years old. Add Health provides us with the unique opportunity to make use 

and combine three different types of information: longitudinal data on respondents’ socio-economic, 

psychological and physical characteristics, information on their life course events and trajectories, 

and data on the social context and networks (e.g., family, neighborhood, community, school, 

friendships, peer groups). Therefore, these data optimally serve our purpose of investigating the 

impact of social interaction among friends on the transition to marriage and parenthood.  

We restrict our sample to women only, not younger than 15 years old, who are observed until 

around age 30. The decision to exclude men from our analysis rests with substantial data 

limitations. As already documented by Schoen et al. (2007) and Amato et al. (2008), there is a 

systematic misreporting of childbirths in the fertility history modules (refer to the mentioned studies 

for further details). This underreporting of male fertility has also been found in other large surveys 

(e.g., Joyner et al. 2012). However, while we could make use of the information in the household 

roster to adjust omitted fertility data for women (we followed the same procedure described by 

Schoen et al. in their paper, 2007: 810), this was not possible for men. Thereby, men were excluded 
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from the study sample. 

In Wave I, in-home and in-school questionnaires were administered to 20,745 respondents. In 

the latter questionnaire, in-school network information was collected and up to 10 friendship ties for 

each respondent were identified. In Wave III, a follow-up of the Wave I network module (from now 

on called friends module) was administered to 3,572 respondents, who were in 7
th

 and 8
th

 grade at 

Wave I. Since we included only women in our study, our final sample consists of 1,903 individuals. 

Because we also make use of information collected in Wave IV, women who dropped out after 

Wave III (N=177) are part of our sample but are considered as right censored after Wave III.  In the 

friends module of Wave III, respondents were asked a battery of questions about the current 

relationship (or lack thereof) with 10 former school mates. These 10 people were selected into a 

respondent’s questionnaire by a name generator based on the probability of remaining friends with 

that respondent
1
. Every selected school mate was also a respondent in the previous Waves, as well 

as in the in-home survey at Wave III. Among the 10 former school mates of each respondent, we 

excluded men (for the same reason why we only included women in our sample, see above), and 

those who were identified as kin (e.g., cousins, siblings), in order to specifically focus on former 

school mate who were not part of the family network. Using information on friendship status at 

Wave III, we defined two categories of the network relationship: peers (i.e., former school mates 

who have never been friends) and friends (i.e., former school mates who became friends during 

high school and have remained so over time). Former friends who used to be respondent’s friends 

but were not any more at Wave III were excluded from the respondent’s list of 10 former school 

mates.  This was done due to the lack of reliable information on the length of friendship, which 

would not allow us to analyze the pattern of influence of former friends. The friendship network we 

could draw for each respondent using the friends module of Wave III represents only a partial view 

of an individual’s entire friendship network. However, we assume that the partial network of friends 

                                                 
1
 Probable friends were chosen based on two types of information: the attributes’ similarity between ego and alter (i.e., 

the former school mate) and the relative network position of ego and alter. The predicted probability of being friends is 

based on a dyad-level logistic regression. For further details, refer to Balbo and Barban (2012). 
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from high school is a representative selection of an individual’s entire friendship network during 

early adulthood, which has been shown by previous longitudinal studies (e.g., Chang et al. 2010). 

Since we focus on individuals who first experienced marriage and then parenthood, we want to 

avoid any reverse causation of childbirth on marriage. We therefore censored individuals one month 

after the conception of their first child, thereby taking into account only transitions to marriage that 

occur before entry into parenthood. We extended the period of observation to one month after the 

time of conception because if marriage takes place within the same month in which a child is 

conceived, it is likely not the direct result of the pregnancy. If an individual does not experience the 

transition to parenthood, she is censored at the time of the last interview.  

In our sample, each respondent has on average 3.5 peers and 0.8 friends. During the exposure 

time under examination, 713 respondents got married and 842 became parents. The median age at 

first marriage is 28, while the age at conception is 26.7. 

In this study, we only focus on first marriage as well as first child for two main reasons. First, 

respondents are relatively young at Wave IV, and therefore subsequent marriages and childbirths are 

rare events in our data (e.g., only 22.5% of our sample experiences higher parity before Wave IV). 

Secondly  because, by looking at recurrent episodes for each individual we would encounter what is 

defined as ‘reflection’ issues in the econometric literature (Manski, 1993).  This refers to the 

difficulty in disentangling whether a friend’s behavior is the cause or just the reflection of the 

individual’s behavior. By only looking at first marriage and first birth, however, this problem does 

not seem to affect our analysis. By exploiting the panel design we have, we can assume that if the 

marital or fertility event of friends occurs before the one of the individual in question, the former 

can only be the cause of the latter, and not the reflection of something that has not yet happened. We 

decided to focus on marriage only and not on cohabitation as well for several reasons. Since we are 

interested in the unobserved factors affecting union formation as well as first parenthood, it is more 

meaningful to look at the union episode in which the entry into parenthood is more likely to occur. 

While the link between first marriage and first birth is strong, being the first marriage the preferred 
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setting to have the first child, this is not necessarily true for first cohabitation. Multiple cohabitation 

experiences are common before childbearing, but we are not able to take them into account because 

we do not consider recurrent events. Moreover, marriage and cohabitation are not mutually 

exclusive. The majority of married couples in US experienced cohabitation before marriage and 

cohabiting friends can influence both the respondent’s decision of cohabiting, as well as the 

decisions of marrying. This would lead us to analyze cohabitation and marriage as competing 

processes, making it very difficult to study the pattern of influence of friends on an individual’s 

family formation behavior. To overcome this limitation, we engage in a robustness check, in which 

we repeat our analysis in a selected group where cohabitation is less common and childbearing 

outside marriage is very rare. Using the respondents from religious family (attending religious 

services at least once a week), we investigate if we observe the same causal mechanisms in peers 

and friends influence on family formation and fertility decisions.   

 

Analytical strategy 

To answer our research questions and test our hypotheses, we developed an analytical strategy to 

tackle two main issues: (i) identification of cross-friend effects, disentangling them from contextual 

and selection effects; (ii) study of entry into first marriage and parenthood not only as two 

independent events, but also as interrelated processes, simultaneously affected by common 

unobserved individual factors (i.e., controlling for common unobserved heterogeneity). In this 

section, we describe how we address these two issues, focusing on them one-by-one. 

 

Strategy to identify interaction effects 

To empirically test whether friends’ behaviors have a positive influence on an individual’s risk 

of getting married and becoming a parent, contextual and selection effects have to be taken into 

account. The fact that friends act in a similar way might not necessarily be attributed (only) to 

cross-friend influence. Rather, two other mechanisms might operate as confounders. On the one 
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hand, similarities in friends’ behavior might be the result of the fact that friends live (and sometimes 

even choose to live) within the same social setting and are exposed to the same contextual forces 

and factors (Feld 1981; 1982). On the other hand, since people tend to bond with individuals who 

are alike, similar behaviors might be the cause, and not the consequence of preceding similar 

characteristics among friends (i.e., homophily, Lazarsfeld and Merton 1954;  McPherson et al. 

2001). Building upon the strategy developed by Balbo and Barban (2012), to disentangle 

confounding contextual effects from true cross-friend influence, we exploited the Add Health 

survey design and in particular information on the network structure from the friends module at 

Wave III. Similarly to the strategy used by Elwert and Christakis (2008), who disentangle causation 

from shared-exposure bias in the ‘widowhood effect’ between spouses by examining both wives and 

ex-wives, we identified and distinguished between two different categories of an individual’s 

former school mates: friends and peers. We considered as friends those who were identified as 

current friends by the respondent at Wave III. We defined peers as those who were just former 

school mates of the respondent but have never been friends. By including and estimating both types 

of ties in our analysis, we could distinguish between the effect of the shared social context 

(operationalized by peer effect) from the cross-friend interaction effect.  

By virtue of the survey design, selection is less of an issue in our analysis. We simply assumed 

friendship to be exogenous to the family-formation decision-making (i.e., both marital as well as 

fertility decisions). Friendships and peer relationships under study were formed at the latest when 

respondents were around 12-15 years old (Wave I); therefore we could assume that their formation 

is exogenous to the decision to marry or become a parent. Put differently, the decision to become a 

friend with someone is antecedent, and therefore independent from marital and childbearing 

choices. It is highly unlikely that a 12 years old adolescent chooses friends based on their family 

attitudes and orientations.  

 

Marriage and parenthood as two independent transitions 



15 

 

In our analysis, we first look at marriage and childbearing as two separate and independent life 

transitions. Only in a further step we use a modeling strategy that simultaneously estimates entry 

into marriage and parenthood as dependent processes (see next sub-section). 

We created an individual-month file, and, in order to be able to have the risk of marriage and 

parenthood as dependent variables, we computed two dummy variables that take on value 1 in the 

month within which the individual i gets married or conceive (measured by subtracting 9 months 

from the time of delivery) and 0 in the preceding months for each respondent.  

The two hazards of getting married and conceiving the first child during month t for individual 

i are estimated using two separate cloglog discrete time hazard functions. The hazard functions for 

the probability that the respondent i gets married or pregnant at time t are represented by 
m

i
h and

 
 

c

i
h  

respectively, where: 

 

(1)        
log[- log(1-hi

m(t))]=aDi(t)+ b1Xi + b2Fi
m(t)+ b3Pi

m(t)+ei

log[- log(1-hi
c(t))] =aDi(t)+ b1Xi + b2Mi

c (t)+ b3Fi
c(t)+ b4Pi

c(t)+di
 

 

Di (t) is the baseline hazard, which in our case is a quadratic function at time t of the individual 

i’s duration (in age) between entry into the risk set (age 15) and the event under study (marriage or 

childbirth): αDi (t) = 
2

210
)()(

ii
ageage   . Xi represents a set of observed time-constant 

variables measuring individual i’s observable characteristics that affect i’s transition to marriage and 

first birth. )(tM
c

i , which is only present in the childbearing equation, is a time-varying covariate 

identifying whether and when individual i is married. It takes on a value of 1 in the months in which 

the individual i is married, and 0 otherwise. )(tF
m

i and )(tP
m

i  are two additional time-varying 

variables indicating respectively how many friends or peers get married over time. )(tF
c

i and 

)(tP
c

i instead represent the time-varying variables measuring how many friends and peers become 

parents. In order to better capture cross-friend influence on fertility, we consider the birth of the 
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friend’s child, not the time of conception. However, we also tested whether the event was backdated 

up to 6 months at the start of the cross-friend influence, and did not find any substantial change in 

the estimates. For the sake of simplicity and to address multicollinearity issues, we assume that 

friends’ marriage behavior only impacts an individual’s risk of getting married (and not the one of 

becoming a parent), and vice versa, that an individual’s risk of having the first child is only affected 

by friends’ fertility outcomes (and not by friends’ marital outcomes). 

To measure cross-friend effects, we drew upon the so-called Susceptible-Infected-Susceptible 

(SIS) model (e.g., Pastor-Satorrás and Vespignani, 2001), used widely in epidemiological studies. 

As in the SIS model, we assumed the contagion to be linear on the absolute number of “infected” 

(i.e., married or parents) friends. This means that the probability for the individual i of “being 

infected” only depends on the number of “infected” friends but not on the total number of friends 

the individual i has. 

i
  and i

  represent the unobserved time-invariant individual-specific factors respectively 

influencing the risk of getting married and the one of having the first child. They are normally 

distributed random effects, with a zero mean and variance constrained to 1. We had to fix the 

variance of the two process-specific random effects ( i
  and i

 ) because we did not have repeated 

events for each individual i, that could bring enough intra-individual variation and therefore allow a 

proper identification of the random variables’ variance. We engaged in a sensitivity analysis of the  

estimates to assess the most appropriate values of the variance of these random effects. While the 

size of the covariates’ effects was affected by changes in the variance's chosen value, the direction 

and the significance were very much consistent over our experiments. In line with Baizan et al. 

(2003, 2004), we adopted a value of 1 for both variances of the two random effects.  

 

Entry into marriage and parenthood as two interrelated processes: a multiprocess model 

Until now, we have assumed entry into first marriage and entry into parenthood as two independent 

transitions, thereby constraining the correlation between the random variables of the two hazard 
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functions to be zero.  In order to estimate the two processes simultaneously and, thereby taking into 

account cross-process unobserved heterogeneity at the individual level, we engaged in a 

multiprocess system (Eq. 2): 
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 is the correlation between the unobserved heterogeneity terms of the two equations in the 

system (Eq. 2). We implemented the model using the software MLwiN 2.24, which performed the 

estimation using restricted maximum likelihood (RIGLS algorithm, Rasbash et al. 2004). 

Following Lillard et al. (1995), Upchurch et al. (2002) and Steele et al. (2005), our 

multiprocess model is identified under the assumption that every source of correlation among the 

two processes under study are fully represented by cross-process correlation between individual-

level residuals. Although we did not engage in a recurrent event model, by fixing the values of the 

variance of the two random variables i
  and i

 , our model could be identified without using any 

exclusion restriction. This model only includes the effect of previous marital outcomes on the 

fertility hazard, but does not include any structural effect of the hazard of having a child on the 

hazard of marriage transition. However, although not strictly necessary, our two equations do 

include covariates that specifically affect only one process (i.e., event-specific cross-friend effects). 

Moreover, following once again Baizan et al. (2004), we also experimented with including the 

control variable measuring the number of siblings only in the fertility hazard and not in the hazard 

of marriage, but results did not change. 



18 

 

 

Covariates and control variables 

In addition to controlling for unobserved time-invariant individual factors (by means of estimating 

random effects) and therefore preventing possible selection effects over time, we also included 

observable time-invariant as well as time-varying variables. We identified some factors that might 

confound cross-friend interaction effects on the risk of getting married and having a first child. 

Specifically, we controlled for relevant socio-demographic individual characteristics (measured at 

Wave I), namely, race, parental education, income, religiosity and family type. For race, we 

distinguished between Black and non-Black (in preliminary analyses we also looked at Hispanics as 

a separate category, but since it was a small group and not significantly different from Whites, we 

merged Whites and Hispanics into one, unique category). Parental education is identified using a 

dummy variable indicating when at least one parent have at least college education; parental income 

is measured using quintiles; parental religiosity is expressed by a dummy variable that takes on 

value 1 when parents state that they have gone to religious services at least once a week in the past 

year. Finally, family type is measured using a dummy variable which takes the value of 1 in the case 

of an intact family (i.e., child is residing with both alive parents at Wave 1)  and 0 in the case of a 

single-parent family or step-family. 

We also took into account the number of current friends at Wave III as a proxy of an 

individual’s friendship network’s size, which might affect her social life and in turn her family 

formation strategy. Moreover, besides including age as a measure of the baseline time profile, that 

we assumed to be quadratic, we also included marital status as a time-varying covariate in the 

childbearing equation. 

 

Results 

Descriptive results 

Descriptive results provide initial interesting insights into which individual characteristics are 
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associated respectively with the transition to marriage and parenthood among young adults.  

Table 1 reports descriptive statistics of the entire sample (last column), which we first 

investigated by dividing it into two sub-samples of women who experienced their first marriage 

within the observation period and women that remained unmarried by Wave IV (’marriage’ columns 

in Table 1). We followed the same procedure for parenthood, identifying the two groups of parents 

and non-parents during the observation window (‘childbearing’ columns of Table 1). The four 

groups differ in compositional characteristics. We are specifically interested in uncovering the main 

characteristics associated with respectively entry into marriage and parenthood by the age of 30 and 

how compositionally similar (or different) the two groups of wives and mothers are.  

 

>> INSERT TABLE 1 ROUGHLY HERE<< 

 

Examining first the bottom part of Table 1, we see that within our sample the majority (63.5%) 

of women who get married also become mothers before the end of our period of observation. In the 

same way, 53.8% of women who become mothers by the age of 30 are married. Among the share of 

unmarried mothers, there are of course both single mothers as well as cohabiting women. As we 

expected therefore, at the descriptive level we find a positive association between marriage and 

childbearing. 

In line with the most recent U.S. official statistics (CDC/NCHS, National Vital Statistics 

System; Current Population Survey, U.S. Census Bureau), the median age at the conception of the 

first child, which is 26.67, is smaller than the median age at first marriage (28.08).  

Compared to those who have not had children, young mothers are more likely to come from a 

low socioeconomic status, measured in terms of parental education and family income at Wave I. 

Moreover, they are less likely to grow up in a family with both biological parents and they have, on 

average, more siblings. Although these patterns are slightly traceable in the comparison between 

(still) single and married women as well, they are much less pronounced. Therefore, a low socio-
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economic status is more likely to be associated with early motherhood than early marriage. Young 

adults coming from a religious family background are conversely slightly more likely to marry early 

as opposed to becoming young mothers. However, the main difference between the groups of 

‘wives’ and ‘mothers’ rests with race. The percentage of Blacks among early mothers is higher than 

women with no children, but it is definitely lower among married than singles. We do not observe 

substantial differences across groups in the number of friends at Wave III; each group has an 

average number of friends of around 0.8 and an average number of peers of around 3.5. Therefore, 

these results do not provide evidence of substantial differences in the number of network 

relationships across groups.  

 

Results of the two independent  hazard models for marriage and parenthood 

Estimates of the two independent hazard models for the risk of getting married and becoming a 

parent are shown in Table 2. Net of the baseline hazard and the control variables’ effect, we find no 

cross-friend influences on an individual's risk of getting married. Specifically, an increasing number 

of friends who enter matrimony does not raise an individual's risk to marry. We do, however, find a 

significant contextual effect, evident from the positive effect on that risk of an increasing number of 

peers (i.e. non-friends, former school mates) who get married. Therefore, our first hypothesis does 

not seem to be supported by the data. On the other hand,  the fact that former school mates 

influence an individual’s propensity to marry is very much in line with Hernes (1972) findings, 

showing that the greater the shared of married peers within a cohort, the higher the risk of getting 

married for individuals in such a cohort. He specifically argues that people are affected by social 

pressure exerted by peers of around the same age (like in our case, since we define as an 

individual’s peers as her former school mates), because social interaction is assumed to be age-

graded. Of course, besides social pressure, other confounding contextual forces might be at play, 

such as a pure aging effect, or the simple fact that former school mates come from the same 

geographical area or same socio-economic status, which might shape each individual’s propensity 
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to marry at the same time. 

 

>> INSERT TABLE 2 ROUGHLY HERE<< 

 

Going back to Table 2, we can see that our findings support our second hypothesis, since results 

of the hazard model for fertility show that an individual is more at risk of becoming a mother when 

the number of friends who are parents increases. This finding is in line with previous studies that 

find evidence of social interaction effects on fertility decision-making, looking at siblings 

(Kuziemko 2006; Lyngstad and Prskawetz 2010), co-workers (Hensvik and Nilsson 2010; Ciliberto 

et al. 2010), and dyads of friends (Balbo and Barban 2012). No contextual effects are found on the 

propensity to have the first child. Different from marriage, peers’ behavior does not seem to be 

associated with an individual’s fertility decision.  

While marital choices seem to be affected by contextual factors, and maybe a general social 

pressure stemming from the fact that coetaneous people start to get married more and more, the 

decision to become a parent is clearly more influenced by friends’ behavior. This difference might 

rest with the fact that the latter choice brings about much more uncertainty as well as higher costs. 

Life changes associated with transition to parenthood might be better borne and faced if they are 

shared with friends, which can be a great source of information. Synchronizing such a transition 

with friends, moreover, can be a good strategy to reduce relational costs, by minimizing the risk of 

being left alone. 

Let us now turn to the baseline hazard and the effect of our control variables on the risk of 

marrying and becoming a parent. The duration pattern, as a quadratic function of an individual’s 

age, shows a clear curvilinear shape for both family-formation behaviors. The positive effect of 

older age on marriage and first birth rate is coupled with a small negative effect of age squared 

indicating that the effect of an individuals’ age becomes weaker or negative, the older the individual 

is. We observe an interesting, substantial difference in how race influences the two risks of getting 
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married and having a child. While Black women are more likely to become mothers earlier than 

non-Black ones, it is the opposite for the risk of getting married, with non-Black women more likely 

to experience an early marriage than Blacks, in line with previous research (Edin and Reed 2005). 

We also find that the higher the number of siblings, the younger the age at first birth, also 

confirming previous results (e.g., Rijken and Liefbroer, 2009). No similar effect is found for the 

marital decision.  

Turning to the economic situation of the family of origin, we observe that women from low-

income families have a higher risk of becoming parents sooner than those from a higher income 

family. This effect on the propensity to marry is not as clear-cut. Specifically, only people coming 

from a very disadvantaged family, that is, with a very low income, have a higher risk of getting 

married. This finding is in line with previous research (Uecker and Stokes 2008).  As far as parental 

education and family type are concerned, we find that they only shape the risk of becoming a 

parent, and not marriage. People who have more educated parents seem to have the first child later 

than those who come from a less educated family. Presumably, this effect is the result of the fact 

that the first group of individuals is more likely to stay in education longer, thereby delaying the 

entry into parenthood (Rijken and Liefbroer 2009). Individuals who grew up with both biological 

parents become parents later than those who resided in a step or single parent family. On the other 

hand, parental religiosity only affects the risk of getting married. As expected and in line with 

existing research (Thornton et al. 1992), a religious family background increases the propensity to 

marry earlier. Finally, the positive close link between marital and childbearing decisions is evident 

from the fact that married women have a much higher risk of becoming mothers. Whether this 

effect captures only a causal relationship between the two decisions (from marriage to 

childbearing), or is the result of a spurious association, cannot be concluded using the model shown 

in Table 2.  We therefore apply a multiprocess model to overcome this issue, controlling for possible 

unobserved heterogeneity common to the two processes.   
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Results of the multiprocess model 

Table 3 and Table 4 report the respective estimates of the fixed and the random part of the 

multilevel process we estimated to take into account possible unobserved heterogeneity at the 

individual level affecting both processes, that is, the risk of entry into marriage and parenthood.   

If we compare the estimates of the covariates’ coefficients of the multiprocess model (Table 3) 

with those of the two independent models, we cannot find substantial differences in both processes. 

The effect of the control variables and the baseline hazard is consistent, although low parental 

income seems to have a slightly stronger impact on the propensity to marry in the multiprocess 

model. The only relevant, but expected change is in the effect of marital status on the risk of having 

a child. Table 4 shows a strong, positive correlation between the random effects of the two hazards, 

fully supporting our third hypotheses that the risk of entry into marriage and parenthood is partially 

determined by common individual factors, also found in previous studies (e.g., Baizan et al. 2003; 

2004; Aassve et al. 2006). As a consequence of the presence of a significant and rather high 

common unobserved heterogeneity (i.e., there are time-invariant subjective factors that affect both 

an individual’s propensity to marry as well as the one to become a mother. Table 4), the direct and 

independent effect of marital status on the risk of first birth is reduced, although it remains strong 

and highly significant (Table 3). This suggests that marriage, net of common unmeasured individual 

family predispositions, has its own independent effect on childbearing, being perceived by a woman 

as the most appropriate setting to become a mother.  

 

>> INSERT TABLE 3 AND 4 ROUGHLY HERE<< 

 

Our finding that the correlation between the unobserved heterogeneity of the two hazards is 

strong and positive indicates that transition to marriage and transition to parenthood can be 

considered as joint choices of a couple’s unique underlying family-formation strategy. The presence 

of this positive correlation between these two decisions moreover suggests that those women who 
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marry early likely become early mothers as well.  

As outlined previously in our theoretical section, it appears that different mechanisms regulate 

the impact of social interactions on marriage versus fertility. Since peers have a stronger impact on 

marriage, one conclusion is that the social influence or pressure of seeing people around oneself 

entering into marriage is the central theoretical mechanism that regulates entry into marriage. Entry 

into parenthood, on the other hand, appears to be more influenced not by broader peer, but rather 

more immediate cross-friend effects. This is attributed not only to social learning and seeing how 

friends experience parenthood, but also the advantages of cost-sharing dynamics such as childcare. 

Previous studies have found that both social pressure, but also the perceived availability of 

childcare help and emotional support within one’s social network results in higher fertility 

intentions for second and third births (Balbo and Mills 2011).  It may be that network externalities 

also play a role in fertility since individuals may derive a benefit of ‘pooling’ parental resources 

(e.g., joint childcare, co-driving children to activities) when more friends around them also increase 

their own ‘consumption’ (i.e., fertility).  

  

Robustness check: the role of family religiosity.  

Some have claimed that the cultural shift towards individualization (Beck and Beck-Gernsheim 

2001; Uecker and Stockes 2008), has led individuals to be less susceptible to social norms 

(Bumpass 1990; Lesthaeghe and Surkyn 1988). As Thornton and colleagues have argued (1992), 

however, certain groups may be more susceptible to social influences. People who come from 

religious families are likely to grow up in a religious environment that places a higher value of 

marriage, encourages early marriage and attaches social recognition to it. To test the robustness of 

the previous models, we repeat the previous analysis focusing only on a subsample of respondents 

from religious family, i.e., those who at Wave I had parents attending religious services at least once 

at week.  This selected group has two main characteristics that can be used to test the robustness of 

the previous findings. First, people with religious background are more likely to follow a traditional 
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family formation pattern. Cohabitation is less diffuse among people with higher religiosity and 

childbearing happens almost exclusively within marriage. Women with religious family are more 

likely to marry in the observation period. Within the religious group 39.1% got married before 

Wave IV, while in the non religious group those who got married are 36.5%. This group of 

respondents is thus more likely to be influenced by marriage and less from other family formation 

patterns. For this reason, we expected that, if cross-friend influences act through marriage rather 

than fertility, this is particularly true for this selected group since  childbearing outside marriage  is  

less common. Second, this group also differs in the compositions of their peers and friends. 

Respondents from religious families are more likely to have religious friends who in turn are more 

likely to be married. Existing studies have shown that religiosity hastens marriage and religious 

people place high value and strong symbolic meaning into such a union (Thornton et al. 1992; 

Uecker and Stockes 2008). Women in this group have on average 0.4 friends who got married 

before Wave IV, while  non-religious respondents have on average 0.2 friends who got married. 

These respondents represent a selected group in which the marriage is the normative transition 

before childbearing. Although this group is highly selected on family attitudes and predisposition to 

marriage, it represents a suitable test to investigate if cross-friend influence on childbearing are 

confounded by cross-friend influences on marriage formation. This group is composed by 669 

women (35% of the entire sample). 

The previous analyses are repeated to the selected group of women from religious families on 

Tables 5 and 6. Results show that peers and friend positively influence the timing of marriage. In 

particular, differently from the results on the entire sample, friends have a  significant effect on the 

probability of marriage. As expected, among this selected group of respondents, the social influence 

of marriage within the friendship network is stronger than in the entire sample. Nevertheless, cross-

friend influence on childbearing remains strongly significant event if the cross-influence acts also in 

the marriage behavior. This indicates that friends influence childbearing net of their influence of 

union formation behavior. It is also interesting to notice that the correlation on the unobserved 
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heterogeneity of the two processes is higher than for the entire sample (see Table 6). This 

corroborates the hypothesis that marriage and childbearing are affected by common unobserved 

factors, which are particularly strong in a more selected group. Overall, these results confirm that 

family formation and childbearing are influenced by friends’ behavior. Our results show that the 

cross-friend influence on childbearing is present also when marriage is  more important and 

normative in a group. This represents a robustness check to the previous analysis, since, for the 

entire sample, marriage is not the exclusive pattern of family formation and childbearing can 

precede marriage.   

 

 

Concluding remarks 

This study extended existing research on the impact of social interaction effects on demographic 

behavior by examining the extent to which friends’ and peers’ behavior influences the entry into 

marriage and parenthood. Using the four Waves of the Add Health survey, we first engaged in 

independent discrete-time event history models (cloglog) with random effects at the individual level 

to estimate the risk of entry into marriage and parenthood. In a second step, we implemented a 

multiprocess model (Lillard 1993; Baizan et al. 2003; 2004; Steele et al. 2005; 2006) to empirically 

test whether an individual’s underlying marital and parenthood decision were jointly taken.  

By exploiting the Add Health network design, we were able to distinguish an individual’s 

friends from peers (i.e., former school mates not defined as friends who simply shared the same 

social context). This provided us with the unique opportunity to estimate both cross-friend and 

cross-peer effects on the hazard of entry into marriage and parenthood in addition to separate true 

cross-friend influences from contextual effects.  

Results showed a strong and significant cross-friend effect on entry into parenthood, with no 

impact of friends for marriage. In fact, an increasing number of friends who get married do not 

seem to raise an individual's propensity to marry, unless that person comes from a religious family. 
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This latter finding is likely related to the higher levels of social pressure and social recognition that 

marriage brings in this group. To reflect upon and interpret these findings, we turn to the first 

contribution of this study, which was the further theoretical development of four potential 

theoretical mechanisms – social influence and learning, cost-sharing dynamics and network 

externalities – to describe how social interaction might differently impact entry into marriage and 

parenthood. Marriage and parenthood are associated with very different levels of uncertainty and 

costs. A central finding was that since peers have a stronger impact on marriage, social influence or 

pressure appears to be the central explanatory mechanism. For entry into parenthood, however, 

cross-friend effects were paramount, which was related to social learning, but also cost-sharing 

dynamics and the benefit of ‘pooling’ parental resources in the form of network externalities.  

A second contribution was empirical in nature, which is the fact that we not only considered the 

entry into marriage and parenthood as two independent transitions, which is often the case in 

existing literature, but also modeled them as two joint outcomes of a common underlying family-

formation strategy. This is in line with existing literature which has demonstrated that marital and 

fertility decisions are highly interdependent, since they are both simultaneously affect by common 

unobserved inter-individual heterogeneity (Lillard 1993; Upchurch et al. 2002; Baizan et al. 2003; 

2004; Steele et al. 2005; 2006; Aassve et al. 2006). By focusing on the conventional pathway in 

which an individual first experiences marriage followed by parenthood, we adopted a multiprocess 

model to uncover a positive correlation between unobserved subjective factors that simultaneously 

affected the decision to marry and become a parent.  

Although the current study offers new insights, we are also aware of some of its limitations. 

First of all, in a society were cohabitation is increasingly widespread (Smock, Casper and Wyse, 

2008), the fact that we could not take this type of union into account inevitably leads to a somewhat 

incomplete picture of the broader family formation process among American youth. The lack of 

cross-friend effects on marriage might indeed also be the result of the spread of cohabitation, which 

might operate as a competing event. It would be desirable for further research on social interaction 
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to take this transition into account, which was not possible in the current study. Other minor 

limitations are related to some of the data constraints that we faced, such as the small sample size, 

the inability to carry out recurrent event models or the difficulty to find a valid exclusion restriction 

in our multiprocess model that could allow us to also look into the reverse path of the effect of prior 

childbearing on marriage. These are all aspects that we hope future research can overcome, 

hopefully with the use of new network-based panel data, that at the moment,  with few exceptions 

like the Add Health study, are still lacking. In spite of the abovementioned limitations, we believe 

this study is a first, important step towards a more thorough knowledge of how social interaction 

can differently impact diverse life-course transitions. If researchers as well as policy-makers  

believe in the shaping force of social interaction and diffusion processes, that can also modify the 

results of family-policies, a more detailed knowledge of how social interaction influence different 

demographic events is necessary. 
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Tables 

Table 1: Descriptive statistics of the sample 

 Marriage Childbearing Total 

  Single Married Childless Mothers  

Parent education       

  Less than High school 10.2 10.4 8.0 13.2 10.3 

  High school or equivalent 31.8 34.1 27.7 38.8 32.6 

  Some College 18.2 20.3 18.9 19.0 19.0 

  College education or more 30.5 26.1 37.8 17.6 28.8 

  Unknown 9.3 9.1 7.5 11.4 9.2 

Family type      

  Living with both parents at Wave I 53.5 56.4 63.1 43.9 54.6 

  Living in a step family at Wave I 9.3 10.7 7.5 12.8 9.8 

  Living with single mother at Wave I 30.0 27.5 24.4 34.9 29.1 

  Living with single father at Wave I 2.3 1.8 1.6 2.7 2.1 

  Living in other typology of family at Wave I 4.9 3.6 3.5 5.6 4.4 

Parental religiosity      

 Low/not religious 65.9 63.3 62.8 67.6 65.9 

 High 34.1 36.7 37.2 32.4 35.1 

Race      

 Hispanic 9.5 11.1 9.3 11.1 10.1 

  Black 33.6 13.5 21.9 31.2 26.1 

  Asian 5.6 2.5 6.2 2.3 4.5 

  White 51.3 72.9 62.5 55.5 59.4 

Parental Income      

  1st quintile 23.2 21.8 17.6 29.3 22.6 

  2nd quintile 20.5 20.0 16.5 25.3 20.3 

  3rd quintile 20.3 23.9 21.7 21.6 21.6 

  4th quintile 17.4 19.1 20.3 15.1 18.1 

  5th quintile 18.8 15.2 24.0 8.8 17.4 

      

Average number of siblings 1.53 1.57 1.49 1.70 1.55 

Average number of friends (Min: 0; Max: 6) 0.76 0.80 0.78 0.76 0.78 

Average number of peers (Min: 0; Max: 10) 3.65 3.50 3.41 3.57 3.51 

Mothers 32.7 63.5 - - 44.2 

Married - - 24.5 53.8 37.5 

Median age at first marriage - 28.08 - - - 

Median age at first birth - - -  26.67  -  

Number of women observed 1190 713 1061 842 1903 
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Table 2: Coefficient estimates (fixed part only) of two independent complementary log-log 

(cloglog) discrete time hazards of getting married and becoming a parent  

 
*
 p < 0.05. 

**
 p < 0.01 

***
 p < 0.001 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Marriage Childbearing 

 Coefficients S.E. Sig. Coefficients S.E. Sig. 

       
Constant -30.900 3.457 *** -21.161 1.873 *** 
Age 1.985 0.315 *** 1.460 0.182 *** 
Age squared -0.038 0.007 *** -0.034 0.004 *** 
Black (ref: non-black) -1.535 0.226 *** 0.338 0.123 ** 
Intact family (other types of family) 0.031 0.154  -0.326 0.110 ** 

1
st
 income quintile (ref: 5

th
 income quintile) 0.563 0.241 * 0.854 0.197 *** 

2
nd

 income quintile 0.233 0.225  0.963 0.190 *** 

3
rd

 income quintile 0.149 0.198  0.778 0.186 *** 

4
th
 income quintile  0.100 0.201  0.486 0.195 * 

Number of friends -0.014 0.047  -0.049 0.036  
Parents went at least to college (ref: lower 

education) 
-0.132 0.140  -0.477 0.105 *** 

Parental religiosity (ref: no) 0.529 0.135 *** -0.187 0.117  
Number of siblings 0.022 0.055  0.109 0.037 ** 

Married (ref: non married)    1.549 0.130 *** 

Number of friends who became parents    0.234 0.091 * 

Number of peers who became parents    0.053 0.041  
Number of friends who got married 0.149 0.112     
Number of peers who got married 0.103 0.051 *    

       
N 1903      
Number of spells 149520      
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Table 3: Coefficient estimates (fixed part only) of a multiprocess model composed by two 

complementary log-log (cloglog) discrete time hazards of getting married and becoming a 

parent 

 
*
 p < 0.05 

**
 p < 0.01 

***
 p < 0.001 

 

 

 

 

 

Table 4: Estimated random-effect covariance matrix of the multiprocess model 

 Marriage Childbearing 

Marriage 1  

Childbearing 0.561(0.106)*** 
Corr. = 0.56 

1 

 
 *

 p < 0.05 
**

 p < 0.01 
***

 p < 0.001 from Wald test 

Note: The reported values are the estimated variance of each random effect. The off-diagonal cell represents the 

covariance with standard error in parentheses and correlation between the two random effects. 

 

 

 

 

 

 

 Marriage Childbearing 

 Coefficients S.E. Sig. Coefficients S.E. Sig. 

       
Constant -31.787 3.464 *** -20.901 1.867 *** 
Age 2.062 0.316 *** 1.425 0.182 *** 
Age squared -0.039 0.007 *** -0.033 0.004 *** 
Black (ref: non-black) -1.448 0.224 *** 0.310 0.123 * 
Intact family (other types of family) 0.003 0.153  -0.344 0.110 ** 
1

st
 income quintile (ref: 5

th
 income quintile) 0.634 0.238 ** 0.860 0.197 *** 

2
nd

 income quintile 0.309 0.222  1.002 0.190 *** 
3

rd
 income quintile 0.201 0.197  0.782 0.186 *** 

4
th
 income quintile  0.119 0.200  0.501 0.196 * 

Number of friends -0.018 0.047  -0.049 0.036  
Parents went at least to college (ref: lower 

education) -0.174 0.138  -0.475 0.105 *** 
Parental religiosity (ref: no) 0.460 0.134 *** -0.174 0.108  
Number of siblings 0.028 0.054  0.114 0.038 ** 
Married (ref: non married)    1.198 0.128 *** 
Number of friends who became parents    0.241 0.091 ** 
Number of peers who became parents    0.059 0.041  
Number of friends who got married 0.150 0.111     
Number of peers who got married 0.101 0.051 *    

       
N 1903      
Number of spells 149520      
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Table 5: Coefficient estimates (fixed part only) of a multiprocess model composed by two 

complementary log-log (cloglog) discrete time hazards of getting married and becoming a 

parent only for the religious group. 

 
*
 p < 0.05 

**
 p < 0.01 

***
 p < 0.001 

 

 

 

 

 

Table 6: Estimated random-effect covariance matrix of the multiprocess model for the 

religious group 

 Marriage Childbearing 

Marriage 1  

Childbearing 0.766(0.161)*** 
Corr. = 0.76 

1 

 
 *

 p < 0.05 
**

 p < 0.01 
***

 p < 0.001 from Wald test 

Note: The reported values are the estimated variance of each random effect. The off-diagonal cell represents the 

covariance with standard error in parentheses and correlation between the two random effects. 

 

 

 Marriage Childbearing 

 Coefficients S.E. Sig. Coefficients S.E. Sig. 

       
Constant -32.264 5.092 *** -19.033 3.035 *** 
Age 2.140 0.466 *** 1.197 0.291 *** 
Age squared -0.042 0.011 *** -0.027 0.007 *** 
Black (ref: non-black) -1.296 0.280 *** 0.331 0.191  
Intact family (other types of family) 0.082 0.254  -0.481 0.189 * 
1

st
 income quintile (ref: 5

th
 income quintile) 0.852 0.407 * 0.755 0.343 * 

2
nd

 income quintile 0.691 0.338 * 1.130 0.311 *** 
3

rd
 income quintile 0.389 0.302  0.773 0.305 * 

4
th
 income quintile  0.433 0.298  0.614 0.313 * 

Number of friends -0.051 0.065  -0.138 0.061 * 
Parents went at least to college (ref: lower 

education) -0.062 0.211  -0.301 0.173  
Number of siblings 0.018 0.072  0.093 0.055  
Married (ref: non married)    1.293 0.190 *** 
Number of friends who became parents    0.315 0.136 * 
Number of peers who became parents    0.092 0.065  
Number of friends who got married 0.285 0.135 *    
Number of peers who got married 0.126 0.074     

       
N 669      
Number of spells 59513      

  


