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ABSTRACT

This paper investigates, both theoretically and empirically, the effect of sociability on the age
of marriage. Theoretically, a more sociable individual has higher chances of finding a
suitable partner for marriage early in life, and hence is expected to marry earlier than an
otherwise similar unsociable individual. On the other hand, a more sociable individual can
afford to be more selective in choosing a mate and therefore will tend to postpone marriage
until the most suitable partner is found. Using a survival model applied to Israeli data, we
show that the first effect is dominant for relatively less sociable individuals, whereas the
second effect is dominant for relatively more sociable individuals. Hence, people with
intermediate levels of sociability will tend to marry earlier. In an era of increasing
individualism and decreasing sociability, these results have important implications for

marriage rates, fertility, housing markets and financial markets.
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INTRODUCTION

The pioneering work of Becker (1973, 1974) on the theory of marriage sets the
foundations of empirical and theoretical research in that area. Following Becker, the marriage
market literature can be summarised in the following questions: "Why marring?" or what are
the economic gains from marriage and their division influence on the decisions to marry and
stay married; "Who marry whom?" and does it determined by competition in the marriage
market or is it the complementary marital traits which leads to assortative mating; "Why
divorce?" or why in any given moment in time part of the population is single and why
individuals enter into imperfect unions which end with divorce.

Many researchers have investigated the factors affecting the age of marriage, factors
such as education, employment status, wage rate, social norms, and more. Education is
generally assumed to have a negative effect on the age of marriage. Having a stable career
may encourage the individual to get married; however, a well paid skilled employment may
reduce one’s benefits from marriage and therefore delays marriage." Wage rate affects the
gains from marriage and therefore affects marriage age, but the influence is different for men
and for women. Becker (1973) and Keeley (1977) suggest that if both spouses are working
and the male’s wage rate exceeds the female’s wage rate, an increase in the difference
between male and female wage rates, increases the specialization benefits from marriage and

hence decreases the age of marriage of both spouses. On the other hand, Bergstrom and

! Anderson, Hill, and Butler (1987) find that skilled employment of both husbands and wives,
especially professional employment, delays marriage relative to unskilled employment and
unemployment. Oppenheimer (1988) finds that as long as men's economic role in the family
remains of considerable importance, the age of marriage for both sexes will be heavily

depended on the timing of young men's entry into relatively stable occupational careers.



Bagnoli (1993) argues that since it takes time to establish economic success, men may
postpone marriage until their high incomes are revealed, making them desirable mates.
Social norms also play an important role on the marriage market.®
Despite the emerging literature on the age of marriage, to the best of our knowledge,
there have not been any economic studies examining the relationship between the level of
sociability and the age of marriage. The factor which is the closest to sociability is risk
preference. Schmidt (2008) finds that highly risk-tolerant women are more likely to delay
marriage. Schmidt argues that the individuals who are more risk tolerant have higher
reservation value of an acceptable marriage partner, and therefore are less likely to find an
acceptable mate and have, ceteris paribus, an older age at first marriage. This argument is
relevant in job search models as well: individuals who are more risk tolerant will have a
higher reservation wage and therefore a longer expected duration of unemployment.* Spivey
(2010) also finds that a more risk-averse individual marries sooner than a more risk loving
counterpart.
This paper sheds light on the effect of sociability on the timing of first marriage.

Intuition would say that a more sociable individual (which has more social relationships in

2 Zhang (1995) and Danziger and Neuman (1999) results support Becker-Keeley theory.
Danziger and Neuman (1999) find evidence also for Bergstrom and Bagnoli (1993) theory in
a traditional society characterized with non-working wives.

% Yabiku (2006) finds that when the neighbourhood have attitudes favouring later marriage,
marriage rates decrease. However, Balestrino and Ciardi (2008) argue that since the welfare
state has replaced the family caring, social norms have lost their strength, such that
individuals can afford the luxury of searching their preferred partners at length without
feeling at odds with their social duties.

* See Feinberg (1977) and Pissarides (1974).



general) will have better chances of finding a suitable mate for marriage early in life,
comparing to an unsociable individual. However, experience shows that sometimes it is the
sociable individuals that postpone marriage or choose to engage in extramarital relationships.

We suggest the following explanation. Sociability affects the probability of marriage
early in life in two opposite directions: (i) a sociable individual has the objective opportunity
of marring sooner comparing to an unsociable individual, because the social individual has
higher chances of finding a mate in the first place, (ii) however, since it is easy for the
sociable individual to find a suitable mate, the sociable individual may be more selective in
the process and postpone marriage until he (or she) finds the best match. Hence, it could be
the case that an unsociable individual will marry sooner than a selective sociable counterpart.

This second effect would be weaker, the larger the cost of staying alone (after years of
searching for a mate), due to (i) Economic costs of not sharing on household costs when
living alone, (ii) Social costs - since being married is still a common trait, the expectations of
society increases and therefore single individuals pay a social price, although in recent years
divorce rates are increasing and the age of first marriage increases, (iii) Fertility costs — as
time passes fertility decreases and the chances of having children is less likely for single
individuals. For all of those reasons it could be that the compromise of the unsociable
individuals will urge them into marriage early in life, just from the fear of remaining alone.
This pressure to find a mate and marry increases with time, especially for women, because
women's fertility period is shorter and hence their risk of remaining single is relatively high.
Therefore, as time passes, we expect women to compromise even more on the reservation

quality (or fitness) of their mate.



Theoretically, marriage and divorce issues are generally studied using search and
matching models (SM)°, taken from the job-search literature®. However, the economics of
search is assumed to begin earlier, with Stigler (1961, 1962), suggesting the basic one-sided
search model. McCall (1970) and Mortensen (1970) developed it into a sequential job search
model, characterizing the job search decision in terms of the reservation wage, which is the
lowest wage the worker is willing to accept’.

Most of the search models, of either kind (one-sided or bilateral), assume a constant
reservation wage/quality, allowing simplifying the setup in a stationary form. While this
assumption allows elegant calculations and results, it is inconsistent with economic
experiments in the labour market® , since a worker will obviously compromise on available
job offers if he or she is searching a job for quite a long time (because of wage loss, the need
to professionally stay inform, and the loss of professional and social relationship). The
marriage market is similar in that sense, since, as time passes, the individual pays a price for
remaining single. Moreover, the marriage market is in some way more complex than the

labour market. The gains are not so clear as net income, a matching could be of different

> See Burdett and Coles (1997,1999), Shimer and Smith (2000), and Mortensen (1988). See
also Weiss (2008), and Browning et al. (forthcoming) for a review of this literature.

® Gale and Shapley (1962) presented the algorithm solving the stable matching problem. This
algorithm was extended into the labour market in search and matching models. See
Mortensen (1982a,1982b), Diamond (1982a,1982b), Pissarides (1984,1985), and Burdett and
Wright (1998). See also Rogerson et al. (2005) for a review of this literature.

” See also Mortensen (1977), Gronau (1971), and Lippman and McCall (1976).

® See Braunstein and Schotter (1981) and Cox and Oaxaca (1989).



types (not only the traditional marriage) and even a search may be obscure and involved with
other activities® .

The matching model became popular over the last decade, since it allows both sides to
accept or reject an offer, simultaneously. This advantage is important especially when
studying the “who marry whom” question (the way men and women sort each other into
marriage) and it is also suitable to the study of divorce (the continuous search when
individuals are married). However, since we focus on the timing of first marriage (we do not
model divorce or assortative marriage), we find the one-sided sequential search model to be
the best framework for our study.

The rest of the paper is organized as follows. The next section presents the theoretical
model, investigating the relationship between social relationship and the probability of
marriage in early age. Afterwards we present the empirical model, studying the effect of
social networks on the probability of being married, in Israeli data, using a survival function.

The last section discusses the results and concludes with suggestions to future research.

THEORETICAL MODEL

The question we study is the relationship between sociability and the timing of first marriage.

We suggest two opposite forces affecting the timing of marriage of both men and women:

(i) Direct effect — sociable individuals sample more partners at each time period, therefore
their probabilities of finding a suitable mate for marriage in early years are higher
compared to unsociable individuals. Hence we expect a sociable individual to find a mate

sooner than an unsociable individual.

° See Oppenheimer (1988) for further understanding of the similarities and differences

between job-search theory and marriage markets.



(i) Indirect effect — the chances of sociable individuals to find a suitable mate are high, even
in later years, hence sociable individuals may be more selective in choosing a mate and
will not be urged to marry early in life. Hence we expect a sociable individual, to find a

mate later in life, compared to an unsociable individual.

Assumptions

We construct a sequential one-sided search model™ with a finite time horizon",
following the studies of Gronau (1971), Lippman and McCall (1976) and Cox and Oaxaca
(1989) in order to study theoretically the relationship between sociability and the timing of
first marriage. The aim of the model is to investigate the relationship between sociability and
the probability of marriage in early years, presenting the two opposing forces affecting on
marriage decision and studying the overall effect of sociability on the time of first marriage.

In each time period the individual is engaged in a search for a suitable mate for
marriage. We assume no turnovers (neither divorce nor learning™), hence if the individual
accepts an offer, the search is over. If the individual does not find a suitable mate, the search

continues into the next time period. If the individual reaches the end of the search horizon

191n a sequential search, in each time period the individual may accept an offer or reject and
continue the search to the next time period.

1 An infinite time horizon search model, by its stationary nature, provides simple and elegant
mathematical results, and is therefore more common in the search literature. It has been
derived numerous times in the economic literature since the basic search model of Stigler
(1961). However, the infinite horizon model lacks the compromising nature of individuals
when reaching the end of the horizon, and hence may affect the model qualitative results.

12 Adding divorce in the model will probably affect the quantitative results since it may affect

the individual's utility from marriage, however, the qualitative result should not be affected.



unmarried, the individual incurs staying alone costs (that include social, economics, and
fertility costs). The sociability level is measured by the individual’s probability of finding any
mate in each time period. To simplify the exposition we assume that this probability is fixed
with time™®. Since the horizon is finite, as time passes, the individual become less selective on

choosing a mate because of the high cost of staying alone in the end of the search horizon.

We specify a search horizon of T periods. In each time period, there is a probability s
(the sociability level) that an individual will find a mate. If the individual finds a mate this
mate has unique characteristics which would result with a utility u for the individual if the
individual decides on marring this mate. u is a random variable with a density function f(u). It
is assumed a fixed distribution of mates’ utilities. The minimal level of u is zero and the
maximal level of u is u. It is also assumed that there is no discount factor, no search costs, but
there exists a cost, C, at the end of the last period (cost of remaining single)**. In each time
period, the individual decides on a reservation utility level, u;, that is the minimal individual’s

utility for which the individual will stop the search and get married.

3 In fact, the probability of finding a mate is supposed to decrease with time, since with age,
the available mate population for each individual is smaller (it is also reasonable to assume
that it would decrease faster for women comparing to men). Still, for simplification reasons,
we assume that the sociability level is constant. Assuming otherwise would make the
qualitative results even stronger, since as time passes, an individual will compromise even
more, if the probability of finding a mate decreases.

4 A discount factor and search costs would not affect the qualitative results, and therefore for
simplification reasons we left them out of the model. However, C, the cost of remaining
single, is the main reason for compromising on mate's utility, and hence it is an important

variable in our model.



Model

Let M; be the conditional probability for marriage in period t, which is obtained by
multiplying the probability of finding some mate (the sociability level), s, by the probability
that the mate’s utility is above the reservation level, u;.. That is

@) M, = S'Lf f (u)du.

U

If the individual finds a suitable mate in period t for which u>u;, then the individual
marries the mate and receives utility u. If the individual do not marry a mate in period t, with

probability 1-M, then the individual continues the search in period t+1 receiving an expected
utility, E¢+1. Hence, the time-period expected utility from a search in period t, E;, is

(2) E, :sjuf (wdu+(1-M)E,,,.

Ut

Using (1), we arrange E; as

©) E =B+ S_T (u—Eg,) f(u)du.

Ut
Maximizing the expected utility in period t, E;, with respect to u;, provides the
reservation utility™

(4) Ut* _ Ewiw Ew>0
0, E, ., <0.

t+1

Since there is no negative utility of mates (the minimal utility is zero), as long as the
expected utility is negative (which would be for at least the last period, but could continue

backward to several periods), the individual compromises on any mate the individual finds

' Since de, /du, = —sf (u,)(u, ~E,,) =0, it follows that u; =Eq., except for negative 1.



and therefore determines the reservation utility as zero. However, if the expected utility is
positive the reservation utility is equal to the expected utility in the next period. Hence, for all

t:

%) Et* = Et+l* +s I(u - Et+1*) f (u)du.

*
El+l

The optimal sequence of reservation utilities can be derived by backward recursion as
follows. At the end of the search horizon, there is no further search and hence if the

individual has not found a mate, the individual incurs the cost C

*

(6) Er. =-C.

Since the expected utility at T+1 is negative, the reservation utility at period T is zero.

Hence,

(7) E. :—C+sj(u+C)f(u)du.

We can see that Er*>Er.1*, and since s j(u —E,, ) f(u)du>0 (which is positive no
EI+1*

matter whether E.1* is zero or positive), we then see by (3), that Ei*>E.,* for all t, since we
always add a positive component to Ew.1*. Hence, as time passes an individual’s expected
utility from a search decreases and also the periodic reservation utility decreases. The
intuition is that when the individual is closer to the end of the horizon, the individual

compromises more on the mate’s utility.

Proposition 1:  The periodic expected utility, E; ", is increasing with sociability level, s.

10



This proposition is intuitive since the larger the probability of finding a mate, the larger is the
periodic expected utility from a search. The proof is made by induction. First we prove the

proposition for t=T:

*

d&; _ (u+C)f(u)du>0.
0

(8)

ds

Then we assume that  dE,,, /ds>0 and prove that dE, /ds>0 .

by (5)

*

(9) di — d Et+l*
ds ds

t+1 EHl

1-s j f(u)du}r T(u ~E,, ) f(u)du>0.

For all t. Since, by assumption, dE,,, /ds >0, and since the first parentheses is one minus a

probability, dE, /ds is positive for all t. m

The reservation utility, ug*, is therefore, also increasing with s as long as E; is

positive, since U; =E1 .

By (1) and (4), the probability of marriage is

(10) M, =s Tf(u)du.

Et +1

Hence,

dMm.”
11 t —
(11) o |

E!+1

*

~, dE,..
* f (u)du—sf(E,,, )d—tsl.

We can see that the derivative is composed of two parts:

11



(i) A positive part,

e = |

f(u)du — a higher s directly increases the chances of finding a
E1+1*

mate and therefore increases the probability of marriage.

(if) A negative part —sf(EHl*) di‘” - a higher s increases the individual’s reservation
S

utility (since the individual is more selective) and hence, indirectly decreases the
individual’s chances of finding a mate and therefore decreases the probability of

marriage.

Theorem: Assuming a uniform distribution of utilities and two periods t=1,2, the relationship
between the probability of marriage in period 1, M*;, and the sociability level, s, is an

inverse U-shaped.

First, we solve the model for two periods, t=1,2 assuming a uniform distribution of utilities®,

and obtain

12) E =-C+ s]].(u +C) f(u)du=—C(1—s) + s%.

If E»*<0 then My =M, =s. The meaning of such case is that the cost, C, is so high
such that the individual is compromising on any mate the individual finds in period 1 and 2.

In such case obviously the relationship between s and M¢* has only the positive part since the

18 \We assume that each individual's rank of utilities depends on his or her own subjective
preferences (that means that a higher utility corresponds to a more similar mate, and not
necessarily to higher level of education or higher salary), therefore a uniform distribution is
the most appropriate one under this assumption. If one would consider an objective rank of

mates' utilities, a normal distribution would be more appropriate.

12



individual is always compromising. Investigate further into a three or more periods would
probably obtain a positive expected utility for which the solution is more interesting.

Alternatively, we may assume that E,*>0, and hence

13 M, =s jf(u)du:s[uca-s)—s%}

u
—C(1-s)+s—
(1-s) 2

Then, we find the first and second derivatives of M;* with respect to the sociability index s:

dMm, Lo Ul u
14 o _[1+C(1 S) 32} S(C+2].

We can see the two opposing influences on the probability of marriage in the first period:

(i) The positive part, {1+ Cl-s)- s%}

(if) The negative part, — S(C +%)

We can easily see that for s=0, dM; /ds is positive and for s=1, dM; /ds may be negative.

The second derivative is obtain by

d*Mm,

ds®

(15) ——(ec+u)<0.

Hence the probability of marriage in period 1 first increases with sociability level and then
may decrease, as can be seen in figure 1."" m
The marriage probability of an unsociable individual, who can hardly find any mate,

would be low. Similarly, the marriage probability of a very selective sociable agent, who

" The graphs are based on different values of C and u. The relative difference between C

and u determines the relative proportion of the increasing part and the decreasing part of the

graph. The qualitative results are the same as long as both parts exist.

13



delays marriage in order to find the most suitable mate, would also be low. It follows that the
highest probability of marriage would characterize the intermediate sociability level.

If we compare two different individuals with different sociability levels, s; and s,
where $1<s,, their probabilities of marriage would depend on the location of s; and s, on the
graph. More precisely, if the both individuals are relatively unsociable (s; and s, are on the
increasing part of the graph), they are both very compromising and then direct effect would
be dominant. Hence the individual who has the higher chance of finding a mate (the more
sociable one) will have a higher probability of marriage. However, if both individuals are
relatively sociable (s; and s, are on the decreasing part of the graph), they both have high
chances of finding a mate and therefore the indirect effect would be dominant. Hence the one
who is more selective (which has a higher sociable level) has the lower marriage probability.

From (13) we can derive two comparative static results, one with respect to the

maximal level of utility u, and another with respect to the staying alone costs, C.

Proposition 2: As the maximal utility u increases, the probability of marriage in period 1,

* 2
dM_l :i<0.
du 2

M;* decreases, and this effect become stronger as s increases. (16)

That is, the probability of marriage in a particular age decreases as the maximal utility

increases. Further:

*

d?M™1

17 —
a7 duds

=-5<0. m

That means that a more sociable individual tends to postpone marriage more than a

less sociable individual, as u increases. The intuition is that the magnitude of u has a
stronger effect on more sociable individuals who aim to higher utility levels. This is
demonstrated quite clearly in figure 1.

14



Proposition 3: As the cost of staying alone, C, increases, the probability of marriage in

period 1, M1* increases, and this effect is larger for intermediate levels of s.

(18) ndl =s(1-5s)>0.

That is, the probability of marriage in early age increases as the cost of remaining single

increases. This is quite intuitive. Further:

op g
19) dM:_; o
dCds

d*M™
(20) W=—2<O.I

This means that an individual with an intermediate level of sociability tends to rush
into marriage more than individuals with high level or low level of sociability, when the cost
of remaining single is higher. The intuition is that as the cost of staying single, C, increases,
an unsociable individual will tend to hasten marriage, but unfortunately he or she has not
many choices to choose from. On the other hand, a sociable individual will not be so affected
by these costs, since he or she is quite sure in their ability to find a mate. It happens that the
main influence would be on the intermediate level of sociability. This is also illustrated very

clearly in figure 1.

EMPIRICAL MODEL

Data
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The data for this research were taken from the Israeli Social Surveys for the years
2002-2007. These surveys are conducted by the Central Bureau of Statistics, and are based on
intensive one-on-one interviews. The questionnaire is exceedingly comprehensive, including
hundreds of questions. It collects personal and socioeconomic details and covers various
facets of life, such as self-defined national and religious identities, education, employment
status, employment history, income, housing, health status and illnesses, habits of computer
and internet use, relations with family and friends, and engaging in volunteer activities and
leisure activities.

We limit the sample to Jewish households. The reason is that our index of social
networks is based on questions regarding the frequency of meeting with friends. The
questionnaire also included similar questions about meeting with family members. Israeli
Arabs tend to live at villages with their extended families and thus the distinction between
“friends” and “family members” may not be clear. We also limit the sample to single
individuals or those who married for the first time in the year prior to the survey. This is
because we only have information of social ties for the time of the survey, while the
individual's decision to get married may be influenced by social ties from earlier periods. We
minimize the impact of this problem by eliminated individuals who got married in earlier
periods, for whom the information on current social ties may not be accurate. In addition, we
eliminate people with children, because children affect the social ties of their parents (Heizler
and Kimhi, 2011), in a way that is unrelated to the social ties that affect the marriage
decision.'® Finally, we limit the sample to individuals up to 35 years of age, because around

this age unmarried women begin hearing the biological clock ticking, and thus we assume

18 Only 4% of the under-35 sample who were single or married in the previous year had

children.

16



that individuals who want to get married will do it up to age 35.*° Overall, the sample we
used under these constraints included 7,039 individuals, of which 3,995 are males and 3,044
are females.

Our key explanatory variable is the level of social networks, which we measured by
the frequency of contacts. Frequency of contact is a possible proxy to social networks (see
Kanas et al, 2011).% We used two questions from the questionnaire: (i) “Do you have friends
that you meet with or talk to on the phone (including fax and email)?” and (ii) “(If you have
friends) how often do you meet these friends, or talk to them on the phone? ” The respondents
answered the latter question on a 1 to 4 scale: (1) daily, almost daily, (2) once or twice a
week, (3) once or twice a month, or (4) less than once a month. We created the variable “level
of social networks” which includes three categories: High level - meets with friends daily, or
almost daily; Intermediate level - meets with friends between once or twice a week to once or
twice a month; and Low level - does not have any friends or have friends but meets them
once or twice a month or less. As we can see in table 1, bout 70% of the sample individuals
are in the high level of social networks and less than 3% are in the low level.

Table 1 also shows additional explanatory variables that we use, and their descriptive
statistics. Respondents were asked to self-define their religious identity. About 4.5% of the
sample are ultra-orthodox (“haredim”), about 7.5% are religious, and about 10.5% are

traditional religious.?! This defines a scale of religiosity, with the ultra-orthodox being the

19 Our results did not change qualitatively when we increased the age to 40.

20Another possible proxy is the size of the social networks (e.g. Allen, 2000), but we do not
have this information. It should be noted that these proxies are positively correlated.

21 While “haredim” and “traditional religious” are definitely religious, the Social Survey
questionnaire uses "religious™ as a distinct category, meaning "religious but not haredim and

not traditional religious”. We keep this terminology here.

17



most religious while "others™ are the least. About 15% of the sample individuals are new
immigrants.”* The rest includes immigrants and natives. Because of the differences in the
immigrants cultural backgrounds which might affect the age of marriage, we distinguish
between “Sepharadi” (oriental Jew) — an individual who immigrated from Asia or Africa
before 1990 or his/her father was born there and “Ashkenazi” — an individual who
immigrated from America or Europe before 1990 or his/her father was born there. About
27% of our sample individuals are defined as Sepharadi and about 17% are defined
Ashkenazi. The others (the about 40%), were born in Israel to Israeli-born fathers.

Females are more educated than males in the sample. 12.5% of the males and 10.5%
of the females have a post-secondary, non-academic, degree. Between 11.5% (males) and
16.5% (females) of the sample have a B.A. degree. Between 2% (males) and 3% (females) of
the sample have an M.A. or Ph.D. degree. Between 19% (males) and 10.5% (females) of the
sample have been in a regular military service during the last year. About 73% of the sample

declared that their health is very good.

Empirical methodology

We examine the roles of the level of social networks and other explanatory variables
in the determination of the age of marriage using the Cox proportional hazard model (Cox
1972). The model considers the time from age 18 until first marriage as the dependent
variable.® The two basic concepts of duration models are the hazard function and the

survival function. The hazard function h(t,Z) is defined as the probability of leaving a given

221990 marks the beginning of the massive immigration wave from the former USSR to
Israel. Hence, we define “new immigrants” as those who immigrated since 1990.
2 The minimum legal age to get marriage in Israel is 17, but all the individuals in our data

got marriage on age 18 or over.
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state at duration t conditional upon staying there up to that point given a vector Z of
covariates. In our case, leaving the state is getting married. The hazard rate into marriage at

time t is expressed as follows:
(21) h(t,z)=hy(t)exp(B'Z2),

where h, (t) is an unspecified time-dependent function (baseline hazard faced by everyone at

time t), Z is vector of covariates and B is a vector of unknown coefficients. The model is
semiparametric in the sense that the baseline hazard does not have to be specified for the
estimation. The term "proportional hazard" stems from the fact that the ratio of hazards of
two different individuals is independent of time. Note also that for two individuals that differ
only in the level of a binary explanatory variable z, the ratio of hazards becomes exp(by).
This is denoted as the hazard ratio.

The survival function reveals the probability of surviving (remaining) in a specific
state. The survival function is defined as the probability that a spell lasts at least T periods.
This type of spell, where we do not observe the end of the spell, is called right-censored.* In
our case, this is the spell of remaining unmarried.?® The likelihood function of the model is
constructed such that the hazard function applies to individuals with a complete spell (those
who got married) while the survival function applies to individuals with a right-censored

spell (those who remained single).

2* Note that censoring is individual-specific, since not all individuals started the spell at the
same time, while the data is observed at the same time.

2% Using the Cox proportional hazard model for estimating the timing of marriage and divorce
is very common. See for example, Anderson et al. (1987), Lehrer (2008), Gutiérrez-

Domeénech (2008), and Spivey (2010).
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Results

The estimation results of the Cox proportional hazard model are presented in Table 2
separately for males and females. We report the coefficient and the hazard ratio of each
variable.

We Dbegin by presenting the coefficients of the variables describing social networks.
As the theoretical model predicted, males having a high level of social networks as well as
those having a low level of social networks, have lower hazard rates compared to males with
an intermediate level of social networks. This result means that there is an inverse U -shaped
relationship between the conditional probability of marriage and the level of social networks.
It should be noted that having a high level of social networks decreases the conditional
probability of marriage less than having a low level of social networks. Specifically, males
with a high level of social networks face hazard rates that are 70% of the hazard rates faced
by males with an intermediate level of social networks. Males with low level of social
networks face hazard rates that are 52% of the hazard rates faced by males with an
intermediate level of social networks. Among the females, an inverse U -shaped relationship
between the conditional probability of marriage and the level of social networks is also
obtained. However, the coefficient of having a low level of social networks is not statistically
significantly.?® These results are presented in figure 2. The numbers were normalized, such
that the low level receives a hazard ratio of 1, and the intermediate and high level of
sociability receives values relative to the low level. Note that the values denote hazard ratios
rather than probabilities, and that male hazard ratio of 1 is not comparable to female hazard

ratio of 1.

26 Because of the small number of observations with a low level of social networks, we also
estimated the model while excluding this category of social networks (Appendix 1), and the

results have not changed qualitatively.
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Let us now discuss the coefficients of the other explanatory variables. We find that as
the individual belongs to a more religious group, the hazard shifts up and increases the
conditional probability of marriage significantly, for both males and females. For example,
the most religious males, the ultra-orthodox, face hazard rates that are more than nine times
higher than the hazard rate faced by non-religious males. This finding is in line with
Gutiérrez-Doménech (2008) who found that religious individuals are more likely to get
married. It should be noted that when the ultra-orthodox, the most religious people who tend
to get married with match making, were taken out from the analysis, our results did not
change qualitatively (see Appendix 2).

Compared to individuals who were born in Israel as well as their fathers, being
“Sepharadi” (oriental Jew) shifts the hazard down and decreases the conditional probability
of marriage, for both males and females. This effect becomes insignificant when we omit the
ultra-orthodox (see, Appendix 2). Being a new immigrant shifts the hazard up and increases
the conditional probability of marriage, but only for females. This latter effect is not
significant for males. Being “Ashkenazi” does not affect the probability of marriage
compared to native Israelis.

Among females, having a post secondary degree increases the hazard rate compared
to less educated people. Females with higher levels of education are not significantly
different from the less educated. It means that education initially increases the conditional
probability of marriage and subsequently decreases it. For males, the effect of education on
the age of marriage is not significant.?” This result could follow from the fact that high

education on one hand induces the individual to delay the marriage, but on the other hand

27 We tried, alternatively, to distinguish between students and graduates or to shift students
for advanced degrees to the category of “M.A.\Ph.D degree”, but the results have not

changed.
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studying at a university increases the individual’s chances of meeting potential spouses. The
positive effect may cancel the negative effect.

We include the military service only in the males’ regression because for females it is
highly correlated with religious group and may be dependent on the age at marriage rather
than causing it.?® Military service at the previous year increases the hazard rate of males, but
the effect is only marginally significant. As expected, good health increases the hazard rate
and the conditional probability of marriage, for males and females alike.

As aforesaid, the literature offers two opposing hypotheses on the relation between
wage and age at marriage. Becker (1973) and Keeley (1977) proposed that the relation
between men’s earnings and the age at marriage will be negative because the benefit of
marriage decreases with wage, while Bergstrom and Bagnoli (1993) suggested the opposite.
We did not find significant effect of wage on the age at marriage. We also did not find
significant effect of employment status on the age at marriage. These results can be due to the
fact that about 33% from our sample individuals are currently in school. Thus, their current
employment status and wage are not representative of their future employment status and
wage. The literature indicates that type of locality (rural or urban, the size of the locality) can
affect age of marriage (see for example, Gutiérrez-Domenech, 2008). The sample includes
information only on current locality of residence, but not on previous, thus we could not
examine its effect. We also did not find significant effects of internet-using habits and car

ownership on the age of marriage.

DISCUSSION
This paper investigated, both theoretically and empirically, the relationship between

sociability level and the age of marriage. To the best of our knowledge, this is first attempt to

%% In Israel, married and religious females are exempted from military service.
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examine this relationship. In the theoretical model, we presented two opposing factors
affecting the relationship between sociability and the age of marriage: (1) a direct effect - a
sociable individual has more chances of finding a suitable partner for marriage early in life,
and hence he (or she) is expected to marry earlier than an otherwise similar unsociable
individual, (2) an indirect effect - a sociable individual is more selective in choosing a mate
and therefore will tend to postpone marriage until he (or she) finds the most suitable partner.
Since the two effects work in opposite directions, it is not clear, in advance, which effect
would be dominant and under what conditions.

We developed a one-sided search model, with a finite time horizon. Solving the
model for two periods, under the assumption of uniform distributions of utilities, yielded an
inverse U-shaped relationship between the sociability level and the probability of marriage in
the first period. That is, individuals with an intermediate level of sociability will tend to
marry at young ages, compared to individuals with either low or high level of sociability (see
figure 1). The explanation for this result is as follows: Unsociable individuals have a hard
time finding a mate, and therefore will take more time to find a suitable mate for marriage.
Thus, the direct effect will be dominant for them, so that an increase in their sociability level
will increase their chances of finding a mate and getting married. Sociable individuals, on the
other hand, who have many social relationships, can find a mate easily, and therefore can be
more selective and tend to delay the age of marriage until they find the most suitable mate.
Therefore, the indirect effect will be dominant for them. An increase in their sociability level
will increase their selectivity and thus they will further postpone marriage. The result is that
individuals who marry at early ages would be those who are sociable enough to find a mate
quickly, but not too complacent to delay marriage.

The empirical model estimated the probability of being married as a function of the

sociability variable, which is the "level of social networks", and other explanatory variables,
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using a survival model. Our main finding is as predicted by the theoretical model. Namely,
the relationship between the level of sociability and the age of marriage is inverse U-shaped.
This can easily be seen in figure 2, where the normalized hazard ratios (from table 2) of those
with intermediate and high sociability levels are presented relative to those with low
sociability levels, for both males and females.”® It can also be seen that the marriage
probability of men with a high level of sociability is higher than the marriage probability of
men with a low level of sociability, while the opposite is true for females. It could be that
women are in general more willing to compromise when choosing a mate, because their time
horizon is shorter than the time horizon of men, and hence it is only the very sociable women
who can afford to be selective in choosing a mate. Another explanation is related to the fact
that the gaps between the ordinal sociability levels are different for males and females. If, for
example, the gaps between women's low and intermediate sociability levels are smaller than
the respective gaps between men's sociability levels, the effect of an increase in sociability on
the probability of marriage would be smaller for women.

In general, a theoretical model and empirical results cannot be fully congruent, since a
theoretical model requires the use of simplifying assumptions, while the empirical results
cannot fully grasp all possible cases. However, as in our case, if the empirical results support
an important theoretical theorem, we can say that the theoretical model serves a good
predictor and that the empirical results reflect the model predictions well. Indeed, the main
hypothesis in our paper, that is an inverse U shape relationship between sociability and the

timing of first marriage, was obtain both theoretically and empirically. However, it is

2% 1t should be noted that the difference in the probability of marriage between females with
intermediate levels of sociability and females with low levels of sociability is not statistically

significant.
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important to understand the limitations of our predictions and to suggest future extensions for
this paper.

In the theoretical model we assumed no divorce, no second marriage, and also no
other forms of marital relationship. Future research may use a search model with turnovers in
order to study the influence of these factors in a marriage cycle. We also assumed that
sociability level is constant over time; the relationship between sociability level and age or
marital status is also needed to be further investigated. Finally, we used a one-sided model,
for simplification reasons. However, once we presented the main idea in a simple format, a
future research may use a two-sided search model to investigate the same relationship.

This paper contributes to the understanding of marriage decision and its timing.
However, the examination of the age of marriage is relevant not only at the micro-economic
level, but also at the macro-economic level. The age of marriage affects fertility decisions and
therefore the rate of population growth. The consumption of family is different from singles’
consumption. In addition, the age of marriage affects the demand for new housing, which

subsequently affects financial markets.
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Figure 1 — The theoretical Probability of Marriage in Period 1
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Table 1. Descriptive statistics

Variable Male | Female
Social networks (%)

High level 69.79 7211
Intermediate level 27.48 25.36
Low level 2.73 2.53
Religious group (%)

Ultra-orthodox 4.38 4.37
Religious 7.33 7.62
Traditional-religious 11.06 9.92
Non-religious 78.37 78.09
Ethnic group (%)

New immigrants (1990+) 14.82 14.03
Sepharadi (Oriental Jew) 28.29 26.87
Ashkenazi 17.52 17.15
Other 39.37 41.95
Education (%)

High school or below 73.84 69.74
Post Secondary degree 12.59 10.68
B.A. degree 11.39 16.72
M.A.\Ph.D. degree 2.18 2.86
Military service (regular army and compulsory army) (%) 18.77 10.48
Good health (%) 73.92 72.01
Number of observations 3,995 3,044
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Table 2. Cox Proportional Hazard Model of Marriage by Gender

Explanatory variables Males Females
Coef. Hazard | Z. Coef. Hazard | Z.
Ratio Ratio

Social networks
High level -0.354*** | 0701 |-3.10 |-0.804*** |0.447 |-651
Low level -0.655** 0.519 -1.98 | -0.344 0.708 -1.08
(the intermediate level is
omitted)

Religious group

Ultra-orthodox 2.220%** 9.215 12.70 | 2.133*** 8.442 11.01
Religious 0.953*** 2.595 5.22 1.259*** 3.523 6.94
Traditional-religious 0.467** 1.595 2.51 0.487** 1.628 2.36

Ethnic group

New immigrants -0.069 0.933 -0.37 | 0.446** 1.562 2.38
Sepharadi (Oriental Jew) | -0.480*** | 0.618 -3.46 | -0.348** 0.705 -2.25
Ashkenazi -0.044 0.956 -0.30 |0.018 1.018 | 0.11

Education (%)

Post Secondary degree | 0.131 1140 |0.82 | 0.375** 1455 | 2.34
B.A. degree 0.102 1107 |0.72 | 0.032 1.033 | 0.22
M.A.\Ph.D. degree -0.189 0827 |-0.75 |-0.299 0741 | -1.08
Military service 0.444* 1.55 1.81 - - -

Good health 0.499*** | 1.64 355 | 0.401*** 1493 |2.71

Log likelihood -2266.343 -1875.440

LR 7* (p-value) 156.92 (0.0000) 196.70 (0.0000)

Number of observations | 3,995 3,044

Note: *** *** denote significance at 1%, 5% and 10%, respectively.
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Appendix 1. Cox Proportional Hazard Model of Marriage by Gender with two levels of

social Networks

Explanatory variables Males Females

Coef. Hazard | Z. Coef. Hazard | Z.
Ratio Ratio

Social networks

High level -0.300*** | 0.740 -2.67 | -0.776*** | 0.459 -6.38

Religious group
Ultra-orthodox 2.222*%** | 9,263 12.73 | 2.126*** | 8.386 10.95
0.945*** | 2.573 5.16 1.258*** | 3.519 6.94
0.467** | 1.596 251 | 0.464** | 1.159 2.26

Religious

Traditional-religious

Ethnic group
-0.728 0.929 -0.39 | 0.434** | 1543 2.32

-0489*** | 0.612 -3.52 | -0.351** | 0.703 -2.28

New immigrants

Sepharadi (Oriental Jew)

Ashkenazi -0.043 0.957 -0.29 0.022 1.022 0.13
Education (%)

Post Secondary degree 0.161 1174 | 101 |0389** |1476 |2.43
B.A. degree 0.142 1.153 1.00 0.054 1.055 0.36
M.A\Ph.D. degree -0.154 0.856 -0.61 -0.273 0.760 -0.99
Military service 0.462* 1.588 1.89 - - -

Good health 0.520*** | 1.683 3.71 0.405*** | 1.500 2.74
Log likelihood -2268.692 -1876.075

LR XZ (p-value) 152.23 (0.0000) 195.43 (0.0000)

Number of observations 3,995 3,044

Note: *** *** denote significance at 1%, 5% and 10%, respectively.
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Appendix 2. Cox Proportional Hazard Model of Marriage by Gender, without Ultra-
orthodox

Explanatory variables Males Females
Coef. Hazard | Z. Coef. Hazard | Z.
Ratio Ratio

Social networks
High level -0.463*** | 0.629 |-3.78 |[-0.790*** |0453 |-591
Low level -0.842** | 0430 |-2.28 |-0.252 0776 |-0.78
(the intermediate level is
omitted)

Religious group
Religious 0.921*** | 2,512 5.01 1.297*** | 3.660 7.14

** **x
Traditional-religious 0.401 1.493 2.14 0.426 1.531 2.05

Ethnic group

New immigrants -0.082 1.085 0.488 | 0.507*** | 1.661 2.61
Sepharadi (Oriental Jew) | -0.219 0.803 -1.47 | -0.198 0.820 -1.20
Ashkenazi -0.075 0.927 045 | 0.047 1.048 | 0.26

Education (%)

Post Secondary degree 0.023 1.023 | 014 |0.167 1.182 | 0.89

B.A. degree 0.054 1.056 0.37 0.079 0.923 -0.50
M.A.\Ph.D. degree -0.218 0.803 -0.81 -0.407 0.665 -1.46
Military service 0.727*** 2.07 2.90 - - -

Good health 0.393*** 1.64 3.55 0.346** 1414 2.28
Log likelihood -1953.2073 -1638.0657

LR z? (p-value) 58.64 (0.0000) 96.04 (0.0000)

Number of observations | 3,820 2,911

Note: *** *** denote significance at 1%, 5% and 10%, respectively.
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