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Abstract

We present a model of courtship in which the timing of marriage is affected by the cognitive
dissonance between perceived norms and personal ams. We argue that as long as the family
has been the main provider of social protection, marriage has been favoured by strongly felt
socia norms, and thus people accepted less-than-ideal partners early on in their search in
order to minimize the dissonance caused by the non-adherence to the custom. Once the
Welfare state has replaced the family, these norms have lost their strength, so that agents can
afford the luxury of searching their preferred partners at length without feeling at odds with
their social duties. The model yields predictionsin line with relevant stylised facts: the raising
age of marriage, the prevalence of assortative mating and the common occurrence of divorce
in the early years of marriage. We finally discuss the impact of late marriages on fertility, and
argue that there need not be negative consequences if the declining role of the family becomes
socially accepted, and alternative arrangements are made possible and indeed encouraged by
means of an appropriate family policy.
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It’s a question of lust, it’s a question of trust, it’s a question of not letting what
we’ve build up crumble to dust; it is all of these things, and more, that keep us

together...(DEPECHE MODE)

1 Introduction

A relevant stylised fact about family formation that is being increasingly confirmed empirically
is that the age at which people marry has increased in recent times. This phenomenon is
prominent in western societies, although it is by no means limited to those.! To make just one
example, consider the UK. Data concerning England and Wales show that the percentage of
women marrying (for the first time) before age 20 was around 30% in the ’60s and the ’70s,
fell sharply to about 13% towards the end of the ’80s and then to less than 5% in the '90s, to
reach an all time low of slightly more than 3.5% in 2003. Corresponding (rounded) figures for
men are 9%, 4%, 1.5%, 1%. In the same time interval, the mean age at first marriage has risen
from 23.1 to 28.9 years for women, and from 25.6 to 31.2 for men.? Relatedly, cohabitation has
increased; for instance, the percentage of women aged 20-24 in living-in partnerships who were
co-habitating without legal marriage has gone from 11% to 55% in the years between 1980 and
1995 (Ermish and Francesconi, 2000).

A typical economist’s reaction would be that of describing this phenomenon as the result
of a changing balance between the benefits and costs of marrying. One of the most widely
acknowledged rationale for family formation is the enjoyment of goods and services provided
within the family; many of these, in particular, fall into the category of household public goods,
which are excludable and rivalrous across families, but fully available to all member within each
family. A short list of family-provided commodities is given in the quote at the beginning of the
paper; to be more exhaustive, we may mention intangible goods like love and companionship,
tangible ones like children, a vast array of services that members provide reciprocally like mutual

insurance and intergenerational care, and, importantly, the entitlement to several government

'For example, it has been noted already a decade ago that in regions as diverse as the Near Est, East Asia,
North Africa and Latin America substantially smaller percentages of women married before age 20 than in
previous generations (see e.g. Population Reports, vol. XXIII, no. 3, 1995, published by the Johns Hopkins
School of Public Health and available at http://www.infoforhealth.org)

2These data are from National Statistics Online, http://www.statistics.gov.uk, Table 9.1, and can be retrieved

by searching for "age at marriage".



services, like survivors’ pensions or family size-related tax cuts. Over the years, the value of
most of these internally provided commodities has declined, because other institutions have
become capable of supplying suitable substitutes. These institutions are the market and the
State, often working together.?> An important example of the joint role of the two institutions
is associated with the progressive inclusion of women in the labour force. This transformation
of the labour market has allowed an increasing percentage of women to be entitled to a pension,
and consequently, the value of marriage as a source of income in old age via the husband’s
pension has decreased. Alternatively, think e.g. of the care of the elderly. In western societies,
this service was exclusively provided within the families until not many generations ago (as is
provided today in less developed countries); nowadays, there are market services available, and
non-negligible forms of public support. Thus, while in the past having children was crucial to
one’s survival in old age, this is definitely unnecessary these days.

From what we said so far, it seems reasonable to conclude that, in deciding whether to
form a couple, the main determinant today must be the perspective to enjoy the intangible
commodities (love, companionship, etc.), for which there are no substitutes available outside
the family. Of course, legal marriage is unnecessary in this case; the rising importance of
cohabitation is in fact consistent with this conclusion. Moreover, there is some evidence from
the social psychology literature that in recent years the idea of romantic love as the main factor
motivating family formation has become dominant in the Western society: LeVine et al. (1995)
have investigated the question whether a young person would marry someone who has all the
ideal qualities of partner without being in love, and found that in the US and the UK, only
3.5% and 3.7%, respectively, of the respondents to the survey would have indeed been willing to
do it. Interestingly, the corresponding percentages for India and Pakistan are 49% and 50,4%,
respectively; this is consistent with the idea that the evolution of marketed and public services
in the West has been linked with the decline of the role of the marriage.*

The above arguments point out a generic loss of importance of legal marriage. This phe-

nomenon has at least two sides; there are less marriages, and people marry later in life. As

3 An interesting question which we do not develop here is why markets have not been capable of fully sup-
planting the families in this respect, and strong public action is required. The generic answer is that markets
for these services are usually incomplete; for a fuller discussion and more references, see e.g. Cigno (1993) and
Anderberg and Balestrino (2003).

'The intangible goods "produced" in a marriage (like love and companionship) are rarely given center stage

in economic analyses; an interesting exception is Konrad and Lommerud (2006).



hinted at the very beginning of this work, the precise question we intend to study here is why
the search for a partner tends to take longer today than in the past. Assuming that two people
are suitable for marriage, what determines the length of the time interval during which they
manage to know each other sufficiently well to get married?

To the best of our knowledge, there are very few contributions on this subject, mostly based
on a beckerian approach in which marriage is viewed as the outcome of a search process: each
agent tries to ascertain the characteristics of potential partners in order to secure a suitable
match, and when in the end the agent marries, he or she has taken the optimal decision,
given the optimally collected amount of information.® In this framework, the timing of the
marriage depends on the expected gains as well as on the costs of searching; the focus has been
on the role of the former. For example, Keeley (1977) points out that if men have a higher
wage than women, gains from marriage stem from the spouses’ respective specialisations on the
marketplace and at home. Hence, age at marriage for both sexes should increase in the wife’s
wage rate (and decrease in the husband’s wage rate). Bergstrom and Bagnoli (1993) consider a
traditional society where men are the bread-winners and women are valued for their domestic
abilities; according to their analysis, men marry later in life than women because they need
time to build their reputation as high-earners and good providers for the family. Danziger and
Nueman (1999) verify both predictions in their empirical analysis of Jews and Moslems in Israel,
and also their own hypothesis that marriage age tends to increase in both partners’ education.

We attempt here at providing a complementary treatment that investigates how the changing
gains from marriage affect the agents’ behaviour and motivations during their search. We
therefore shift the focus away from the cost-benefit analysis of the outcome towards the cost-
benefit analysis of the process.® To this end, we rely on the notion of cognitive dissonance,
originally due to Festinger (1957) and developed by other scholars (see e.g. Stone and Cooper
2001 for a long list of references) in the field of social psychology. Cognitive dissonance describes
the outcome of the psychological discomfort suffered by a person when her beliefs and her actions
are reciprocally inconsistent. Indeed, if a person cannot act in accordance with her beliefs or

attitudes, she has the option of changing the latter, i.e. of undergoing a process of cognitive

>The efficient decision-making process that lies at the heart of the beckerian approach has been challenged on
many accounts recently: see e.g. Konrad and Lummerud (1995, 2000) for a summary of the arguments.
S Cameron (2003) emphasizes the role of search in an economic model of divorce. Frey and Eichenberger (1996)

argue that high rates of divorce are related to imperfections in the matching process.



adaptation. In a seminal paper, Akerlof and Dickens (1982) study the dissonance between the
decision to accept a risky job and the fear of injury; in this case, adapting one’s beliefs implies a
reduction in the subjective evaluation of the actual risk of being injured. This would justify the
existence of norms intended to ensure the safety of workers: the process of cognitive adaptation
leads the workers to ignore precautions, so as to support their adapted belief that their job is
not so risky after all.” A possible interpretation, in economic jargon, is that the agents’ actual
choices (behaving riskly) are not in line with their preferences (avoiding injuries).®

The paper is structured as follows. Section 2 explains why we believe that the implications
of cognitive dissonance for the timing of marriage deserve our attention. In brief, we argue that
behaviour concerning marriage is dictated also by social norms, and that an agent’s compliance
is mediated by the strategies adopted to avoid the dissonance (i.e. the psychological discomfort)
generated by behaviour inconsistent with the norms. When the norm supporting the practice
of marriage is strong, because marriage is crucial to the survival of the society, people marry
early and accept also non-ideal partners, since breaking the norm would be unbearable. When
the norm becomes weaker due to the transformation of the economy and the society, personal
expectations have more relevance and people take their time to choose the right partner — as
staying unmarried or cohabiting are no longer perceived as conflicting with a social custom.

Then, in Section 3, we proceed to analyse an economic model that incorporates a role for
cognitive dissonance in the sense just explained. We characterise the choice of a partner as a
search process during which people may revise their idea of who is an acceptable spouse: when
they fear they will no longer be able to realize a suitable match, they change their attitudes
and get married with a less-than-ideal partner.” This strategy change was more frequent and
occurred earlier in the past than today, since marrying is less valuable and people feel the ten-

sion between expectations and facts less strongly; this then leads to raising the age of marriage,

"Since Akerlof and Dickens (1982), cognitive dissonance has featured in several economic models intended
to explain the behaviour of potential criminals (Dickens 1986), the process of social change (Rabin 1994), the
insurgence of the underclass (Oxoby 2004) and a variety of other phenomena.

8That choices may be unaligned with preferences is a fact whose relevance has been stressed also in other
contexts. For example, Sen (1977), in developing his arguments against the vision of the homo economicus as
a "rational fool", notes that when expressing e.g. a vote on the provision of public goods, people may choose
something which goes against their own narrowly defined interest if they feel a commitment to do so (e.g. because
of social norms).

This modelling strategy has been applied to job search by Goldsmith et al. (2004).



which is in line with the observed empirical patterns. We note that the model predicts im-
perfect assortative mating, also consistently with observations — see e.g. Ermish et al. (2006).
Finally, we use the model to investigate divorce behaviour, and find that it respects the normally
observed pattern that divorces tend to occur early on in the marriage (Becker 1991).

Section 4 rounds off the paper with a discussion of the policy implications of the model, with
an exclusive focus on fertility. We argue that the societies where the diminishing role of the
family has been accompanied with the establishment of alternative arrangements have suffered
limited consequences. In particular late marriages have not contributed to the fertility decline.
The refusal to accept these alternative arrangements is conducive to sterile actions. Since the
agents’ reaction to the incentives supplied by the social environment leads them to marry late,
it would seem in principle possible to have them marrying earlier by modifying these incentives.
However, this cannot be done because the incentives descend from the very process of evolution
and transformation of our society.

Finally, Section 5 offers some concluding thoughts.

2 Cognitive dissonance and social rules for marriage

We start with a brief description of the phenomenon labelled "cognitive dissonance"; this should
pave the way for a proper understanding of the role that this phenomenon may play in an

economic theory of marriage, especially in connection with the influence of social customs.

A definition of cognitive dissonance

According to Festinger (1957), the term refers to the relationship existing between pairs of
what psychologists call "cognitions", i.e. notions a person has about herself, her behaviour,
the environment in which she lives. These cognitions may have nothing to do with each other
(Festinger’s example is that knowing how much it takes for a letter to go from New York to
Paris is totally unrelated to knowing that hot and dry weather is good for maize plantations in
Iowa), but they may also be linked, either consonantly or dissonantly.!”

A dissonant relationship between two cognitions a and b is established when, taking the

two in isolation, non-a follows from b. Thus, for example if we see a person whom we know is

10As Stone and Cooper (2001) point out, contemporary research in psychology views primarly dissonance as a
function of cognitions concerning behaviour, rather than just any pair of cognitions as in the original Festinger’s

framework. This is however in line with the economists’ usual perspective.



in a bad financial situation with a new expensive car (again Festinger’s example), we face two
dissonant cognitions. Cognitive dissonance is a persistent state of affairs, because everything we
do involves a great number of cognitions and it is most likely that at least one will be inconsistent
with another.!! However, in most cases, the dissonance will be negligible; it will only be felt
when the inconsistent cognitions refer to something extremely valuable for the agent, when the
action to take or not to take has consequences that are important and/or difficult to assess,
when there are irreversibilities, etc. Thus, choosing which type of ice-cream to have after dinner
is not a decision in the same league as establishing whether to marry or not, and with whom.
In fact, "making a difficult and irrevocable decision" is one of the behavioural actions typically
studied in social psychology when testing the existence and relevance of cognitive dissonance
(see e.g. Knox and Inster 1968).

An important distinction, based on the source, is between "nomothetic" and "idiographic"
dissonance (Stone and Cooper, 2001). The dissonance is called nomothetic when it is generated
by the presence of cultural and social customs, whereas it is called idiographic when it is
related to individual-specific cognitions. The distinction matters when it comes to identifying
the strategies that can be followed to minimise the discomfort caused by the dissonance. In

principle, the choice is between three options:

e avoiding the dissonance by not performing the action leading to it;

e reducing the dissonance by changing the environment, i.e. by removing (some of) the

circumstances that induce dissonance:

e "solving" the dissonance by changing one’s own opinions about the circumstances that

cause it, i.e. by changing one’s subjective evaluation of these circumstances.

We expect the agent to choose the least costly option.

In the case of nomothetic dissonance, changing the environment is normally unfeasible: if a
social custom is in place, a single individual can do nothing to change it. Also, there are little
resources available to the individual for self-justifying the discrepancy between her behaviour
and the norm; one feels uncomfortable for falling short of the internalised rules of conduct, and

may exposed to external sanctions (e.g. social stigma). It therefore difficult to modify one’s

Tt is worth emphasising that the perception of dissonance is very sentitive to circumstances; eating with one’s
hands is dissonant with one’s knowledge of accepted behaviour in the Christ Church hall at Oxford, but may

cause no dissonance somewhere else (or, for that matter, it might have not caused it in another time).



beliefs in order to make them consistent with one’s actions. The best option is normally to
avoid the source of the dissonance — that is, to follow the custom.

On the other hand, in the case of idiographic dissonance, there might be some very limited
degree of control over the environment, inasmuch as the source of the dissonance is specific to
the agent and not generally active for all members of the society. More importantly, there are
usually resources available for solving the dissonance: if a person feels that she has done well,
in terms of personal and societal standards, on many accounts, she can cope more easily with
the discomfort caused by one dissonant situation, and adapt her own beliefs.!? If one can avoid
the dissonance at no cost, that would of course be preferable, but if that option is ruled out for

some reason, the best option is normally to solve the dissonance.

Marriage and social customs

In the not so distant past of the Western societies, say until the late '60’s or early ’70’s there
were strong social norms favouring marriage (as there are today in the rest of the world). This
comes as no surprise; norms have the primary duty of ensuring the survival and the flourishing
of the group (here, the society at large), and as long as the family plays such a key role, by
providing a wealth of commodities to its members, social customs supporting it are bound to
arise and be established. People will learn as children what is expected from them, and then
teach the appropriate behaviour to their children, and thus the norm perpetuates itself. The
view of social norms as devices to favour the development of the group in which they exist is
well established in the literature (see e.g. Akerlof 1980, Lindbeck et al. 1999). However, while
this literature is mostly concerned with the endogenous formation of the norms, here we are
interested in the influence of the social custom on individual behaviour, and thus we take the
custom itself as given.'?

The presence of strong norms dictating a certain type of behaviour is a possible source of

cognitive dissonance for the individual. If she chooses to remain unmarried, she will violate the

norm, and experience a conflict between her action and the perceived normative standard: a

12Ty pically, the cognitive change is supported by the establishment of an "information filter", an attitude that
the agent takes of systematically ignoring, discarding or criticising all pieces of information that go against his
new belief. We do not model the information filter device explicitly; see Gilad et al. (1987) for an attempt at
doing exactly that.

'3 Endogenous formation of social norms is investigated e.g. by Dufwenberg and Lundholm (2001) and Falkinger

(2004).



marry stay single

o ) access to social protection no social protection
traditional society

possibility of idiographic CD nomothetic CD

) access to social protection access to social protection
contemporary society

possibility of idiographic CD no nomothetic CD

Table 1: Available options and their consequences at different times

"nomothetic" dissonance arousal. On the other hand, being forced to marry may also cause a
dissonance between one’s personal preferences and one’s actions, because the partner may turn
out to be less-then-ideal: an "idiographic" dissonance arousal. We know that the latter form
of dissonance is easier to solve; moreover, the incentives to do so are strong, because having a
family is in fact often the only way to access several social protection services. Getting married
is thus the best way to minimise dissonance: the agents avoids the nomothetic form and solves
the idiographic one.

Over the years, things have changed. Economic growth and social development have allowed
a significant and unprecedented rise in living standards, and the creation of the Welfare State,
together with the evolution of the market economy, has offered a new source for many services
that were once available only within a family — as explained in our Introduction. The value of
marriage as the cornerstone of society has declined, and correspondingly, the norms supporting
it have become less pervasive. From the point of view of the individual, staying single, or
cohabiting, is no longer perceived as a violation of a social custom, and personal expectations
or standards have become more prominent in determining marriage decisions.'* The source
of nomothetic dissonance has vanished, and thus the best strategy is now simply to avoid the
idiographic dissonance, i.e. to stay single for as long as it takes to find a suitable partner. Under
these circumstances, age at marriage will inevitably rise, as the search will be longer.

By way of summary, we include in Table 1 the options available to the agent in the past and
today, and note the expected outcomes; in the next section, we analyse this setup in terms of

an economic model of search in the marriage market.

14 A possible interpretation is in terms of the pyramid of wants proposed by Maslow (1954); once basic wants,
like safety, are satisfied thanks to institutions other than the family, more sophisticated wants, like enjoying the

companionship of a good partner, emerge.



3 A model of marriage

To begin with, a proviso on the terminology used is in order. Normally, the terms "utility",
"preferences" and "choices" are regarded as synonymous in economics. Here, we assign them
three different meanings. First of all, there are two levels at which agents in our model can be
said to have a preference ordering. In the first sense, they have preferences over their marital
status, namely they prefer a "good" marriage to a "bad" marriage to staying single. We shall
refer to the numerical representation of this preference ordering as wtility, because it reflects
what ultimately matters to the agent. However, to generate this ordering, we have to postulate
that the agents have a preference ordering at another level, on another set of objects, so that they
can in fact distinguish a "good" from a "bad" marriage. This is clearly a preference ordering
over potential partners: marrying the best partner gives a "good" marriage, all other partners
would yield a "bad" marriage, to varying extents. When we mention an agent’s preferences, it
is to the ranking of potential spouses that we refer. Finally, there are the actual choices made
by the agent, which we said need not reflect the preferences ordering over partners, due to the
need to avoid cognitive dissonance.

There are two groups of agents, male and female. Both groups have the same size, nor-
malised to unity, and comprise agents belonging to 1" different types, numbered 1...t...T. The
distinction between types can be drawn along any dimension or combination of dimensions:
income, wealth, charm, disposition, and so on. The model is entirely general in this respect. To
keep computations simple, we take a uniform distribution of types; there are 1/7T" agents of each
type in each group. We assume that T is a very large number; types are identified on a rather
fine scale. Each t-agent of the male group (t-man for short) is willing to marry any #'-woman,
for t' > t, and will refuse any t”-woman for ¢ < t. The same holds for t~-women. Higher types
are always preferred: all agents would rather marry a T-agent than a (7" — 1)-agent, and so
on. At the two extremes, l-agents would be available for all (although they would prefer a
T-partner most of all), while T-agents would like to marry only T-agents. These preferences
are taken to be stable; they do not vary over time. However, we allow for the possibility the
agents do not marry according to their preferences: for example, a T-person may, for reasons
to be explained below, accept a "mismatch" with a t-person, ¢t < T. To fix ideas, we always
refer to the searching agent as "she", and the (potential) partner as "he".

Each agent goes through a number of successive rounds of courtship; there will be R rounds,

10



numbered 1...7...R.'® Like T, also R will realistically be a large number; there are many op-
portunities to meet a person of the opposite gender. For each round in which the agent is not
married, she gets utility 0; in the round in which she marries, and for each subsequent round
in which she stays married, she gets utility 1 if the match is correct and 0 < §(r) < 1 if it is a
mismatch. For simplicity, we take all mismatches to be equally bad, no matter how far is the
actual spouse from the ideal one; we allow for the possibility that d (r) varies with r, e.g. because
the hardship of having married the "wrong" person increases over time. Most importantly, we
allow for the functional form of § (r) to vary depending on the type of society we refer to. In a
traditional society d (r) will always be close to unity; the agent, having solved her idiographic
dissonance, will accept the mismatch as a minor cost relative to the "correct" match. In a
contemporary society ¢ (r) will be much closer to zero: the agent regards a mismatch as barely
superior to staying single, since she has no incentives to solve the idiographic dissonance that
she may face in case she marries the "wrong" person.

In the case of mismatch, divorce is possible. In the round in which a person divorces, if there
is such an occurrence, and as long as she stays divorced (i.e. does not re-marry), she reverts to
utility O for each round. Moreover, divorce is costly; there are money outlays and psychological
wounds to consider. We measure the cost of divorcing in utility terms, and denote it as ~; it
is incurred in the round of divorce. Also, we assume for simplicity that divorce can occur only
once; re-marriage will then also be possible once (but the extension to any number of divorces
and re-marriages is in fact straightforward).

Finally, let us emphasize that whenever they meet, the agents fully recognize each other’s

type. Since we are interested in analysing other issues, we rule out imperfect information.

Expected utility

Consider now the agent’s expected utility. At the first round, she either gets utility 1 with
probability 1/T or utility 0 with probability (7" — 1) /T; if unmarried, then at second stage she
either gets utility 1 with probability 1/7" or utility 0 with probability (T' — 1) /T, and if married

she gets utility 1 for sure; and so on stage after stage. Ignoring discounting for simplicity,

15We assume that the rounds all have the same length. It would be more realistic to assume that they increase
in length with time, as the opportunities to meet suitable partners will presumably become increasingly rare
as one ages. Introducing this modification would however only make computations more cumbersome, without

altering the main insights.
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expected utility at stage 1 is then

R r—1 R
i =13 (F5) o=@ ). )

r=1
where the approximation is possible because (T'—1)/T ~ 1. Thus, more generally, the expected
utility for a person still unmarried at round 7’ is
R

W) = 5 30 (R (1)), )

r=r'

and in particular u! (R) = 1/T. We call u!(r) the "continuation utility at 7". In what follows,

continuation utility plays a crucial role. Note that
W'+ 1) =) = — T = —d(r); g

clearly, d (r) is positive and d (r + 1) — d(r) = 1/T, that is u! () is decreasing at a constant
pace. In particular, d(1) = R/T and d(R) = 1/T.

A benchmark case

We consider first the benchmark case in which choices are always made according to preferences.
There will be 1/T t-women searching for each ¢; any t~-woman has 1/7T" chances to marry at the
first round. If a t~-woman meets a t”-man (¢ > t”) she will not be available for marrying, and
if she meets a t’-man (¢t < t’) he will not be available. Hence, only meeting a t-man will result
in a marriage. In the second round, there will be slightly less people searching, for some will
be already married: of these, 1/T will encounter a t-male and will marry. To be precise, for
each type, there will then be 1/72 marriages in the first round; in the second round, only a
fraction (T — 1) /T? will still be searching, hence, there will be (7 — 1) /T® marriages; and so
on for each following round, according to the general rule (T' — 1)’"_1 /T 1. However, since T

is large, we can take it that 7' — 1 ~ T','0 so that

m(r) = 1/T? vr, (4)

16 Alternatively, we could assume that for any couple that leaves the market, an indentical man and an identical
woman enter the market. This is the so-called Clone Restriction (Burdett and Coles 1999), a clearly unrealistic
but extremely manageable assumption. Since our focus is on the role of cognitive dissonance, it seems acceptable

to simplify as much as possible the model in all other respects.
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where m(r) is the number of marriages taking place at round r. The cumulative number of

marriages, still for each type, is then simply
M(r) =r/T? (5)
This readily suggests that all agents would be married at r = T. We will assume that
T > R, (6)

so as to allow for the realistic possibility that not all agents will marry. Agents will keep
searching until they are married or the rounds end. Note that (6) implies that d(1) = R/T <1
— see above.

Burdett and Cole (1999) point out that a complete characterisation of the market equilibrium
in search models like the one adopted here requires identifying a Nash equilibrium for which two
conditions hold: i) it describes who is willing to marry whom, and ii) it equalises exit flows and
entry rates for each type. The extremely simple structure of the model ensures that each person
maximises her own utility whenever she marries, given the strategies of everyone else; thus, we
achieve a Nash equilibrium. In fact, the continuation utility of a married person, evaluated at
the round in which she marries, say p, is R — (p — 1), which exceeds u’(p) as defined in (2).
Also, since we adopted an assumption equivalent to the Clone Restriction (described in fn. 16)
the distribution and number of types does not vary in consequence of the agents’ strategies and
actions and therefore we trivially satisfy the condition on exit flows and entry rates.

Note that this version of the model leads to perfect assortative mating. The empirical
evidence cited in our Introduction supports assortative mating, but, as mentioned, not perfect.
In fact, the subsequent version, in which cognitive dissonance is introduced, predicts sorting as

a general tendency, not as a universal rule, which is more in line with the stylized facts.

Introducing cognitive dissonance

We suppose now that some agents may at some stage decide that they will marry also people
that they do not find particularly attractive (for the time being, we still rule out divorce); this
is necessary to follow the social norm that requires them to marry at an early age.

These changes of strategy may occur in a variety of ways, in the sense that any number of
agents for each different type may enlarge their pools of suitable partners to different extents.

To make our case, let us focus on a particularly sharp example. Suppose that all T-agents may,
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if still unmarried after a certain number of rounds, have the opportunity to avoid the tension
between their culturally-mediated expectations (being married) and their current predicament
(being single) by deciding to accept, from the next round on, any partner they meet. Thus,
if the change of strategy occurs at stage 7, the agent will marry with certainty at stage 7 + 1,
getting with probability 1/T a suitable partner and utility 1 for each subsequent rounds, and
with probability (7" — 1) /T a less-than-ideal partner and utility J (r) for the subsequent rounds.
Any unmarried T-agent will compare the continuation utility from sticking to the course dictated
by her preference ordering with the continuation utility from switching to a new strategy meant
to avoid dissonance, and will chose whatever action gives her the higher utility.!”

What is the expected utility of an agent who may at some stage revise her attitudes? In

the specific circumstances, we have

N T-1) & 1 _
vT(l,r)—T;(r—(r—l)))+< T Z 5(7“)—|—T-(R—(r—1))>. (7)

Since (T'—1)/T ~ 1, we may write

T

R
T T EE SR8 (®)

r=1 r=r+1

The continuation utility for a T-agent after the change of strategy has occurred is simply
R
vl (r';7) = Z d(r), (9)
r=r!

where 7' > r. Thus, the rate of decrease of the continuation utility equals § (r). We assume
that v” (-) decreases at an increasing pace; the longer a person lives with the "wrong" partner,
the more she will suffer from the situation.

We can now perform a comparison between u” (-) as defined in (2) and v’ (-). We know
that they are both decreasing, and that u’ (-) decreases linearly — see (3). Then, it all depends
on; i) how quickly v” (-) falls; ii) whether v” (1,1) exceeds u” (1) or vice-versa (to check this,
we compare Ele 0 (r) with Ele (R — (r —1)))/T) and iii) whether v” (R, R) exceeds u” (R),
(compare ¢ (R) with 1/T"). There are several cases to consider, some more straightforward then
other. In this sub-section, we choose three unambiguous situations; in the next, we deal with

two ambiguous ones.

"The "information filter" we referred to above is implicitly supposed at work here. In order to support
her revised belief that it is after all acceptable to marry a non-ideal person, the agent has to manipulate the

information she receives from the environment.
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e CASE 1: v” (r,7) > u”(r) Vr. Then, the "change" occurs immediately (7 = 1), because
the continuation utility from switching to the new strategy exceeds that from following

one’s preferences already at stage 1.

e CASE 2: vT'(1,1) < uT(1) and vT (R,R) > uT (R). Then, at some stage 7 > 1, the
continuation utility from adaptation will become larger than that from remaining faithful

to one’s original attitudes; the adaptation will occur at some intermediate round.

e CASE 3: vT (r,7) < u”(r) Vr. Then, the change never occurs, since v’ (-) lies entirely

below u’ (-).

u,v

R r

Fig. 1 - The timing of strategy change

These three cases are illustrated in figure 1, where we used continuous approximations to show
the pattern followed by the continuation utilities (for R and T" "large", this is innocuous). They

can be summarised as:

Proposition 1 When the utility from a mismatch is "large", the change of strategy will take

place at the first stage:
{UT (ryr) > uT(r)VT} —{r=1};

when the utility from a mismatch is "intermediate”, the change of strategy will take place at

some stage after the first:

{Zflé(r) < %Zﬁil (R—(r—1)) and § (R) > 1/T)} — (T>1);
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when the utility from a mismatch is "low", the change of strategy will not take place

{vT (r,r) < uT(T)V'r} — (F=00).

Interpreting the analysis

The message from the above analysis is straightforward: the more adverse agents are to a
mismatch, the later a strategy change will occur, and the longer marriages will be delayed.
This observation can be made precise by noting how the consequences of cognitive dissonance
affects the number of marriages at each round. Quite simply, in the stage when all T-agents
change their strategies, all t-agents for ¢ < T increase their chances to marry: there will be
twice as many marriages in that round, 2/72 rather than 1/72, hence, the cumulative number
of marriage at 7 will be larger than it would have been without strategy change. The lower is the
continuation utility from a change of attitude, the later this jump in the number of marriages
will occur. We have considered the limiting case in which only one type of agent may adopt
the strategy change. It is however immediate to extend our argument to a case in which more
types experience the change; the more types are involved, the stronger is the effect in terms of
reduced age of marriage.

Actually, the historical evolution goes, we argued, in the opposite direction. We start from a
situation in which many types are affected by the change, and move towards another situation,
in which less and less types are affected. Indeed, the case in which the utility of a mismatch
is "large" is bound to arise, as we argued, in a traditional society where agents have to avoid
the source of nomothetic dissonance and therefore solve the idiographic dissonance. Instead,
a "low" utility of mismatches characterises our contemporary society in which agents have
no pressure from the social norms and can afford the luxury of not solving the idiographic
dissonance. Proposition 1 then tells us that we move from a world in which most agents marry
early on to a world in which marriages are delayed or never actually take place. The age of
first marriage increases and, importantly, also there will be an increasing presence of assortative
mating, which is confirmed empirically (see e.g. Mare 1991 and Jargowsky 1996 on the increase

of marital sorting in recent decades).
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Introducing divorce

So far, we have not allowed for the possibility that a match is dissolved by divorce; we now
introduce this extension briefly (most details are omitted since the reasoning follows closely the
one in the preceding sub-section).

While we do not discuss in this paper the origins and development of divorce, it seems fair
to say that in recent years it has become an increasingly common way of solving the problems
of a marriage (for an analysis with specific reference to the UK, see Smith 1997, which also
includes many useful references). Divorce is in fact less costly today than it was before, say, the
70’s, on all accounts; in most Western countries there is a favourable legislation protecting the
weakest partner (usually the woman) so as to ensure a standard of living as close as possible to
the one enjoyed during the marriage; there is less social stigma associated with being a divorced

person; and so on.

TAY;

R r
Fig. 2 - Marriage and divorce

Accounting for divorce in case of a mismatch implies basically the possibility to revert to one’s
preferences if life with the "wrong" person becomes unbearable. Technically, expected utility

must be written as

T T R
W GED= 2E-—D)+ Y S5 3 (R-G-1D) 1@, ()
r=1 r=r+1 r=r+1
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where 7 > T is the stage at which divorce occurs. Continuation utility after divorce is thus

_ 1
w! (r;7, 7 =72 (B=(r=1))) =~ (). (11)
All "mismatched" agents will compare the continuation utility from staying married, v (-), with
that from divorcing and starting again the search for a suitable partner, w (-), and choose the

best course. This is shown in figure 2 for v = 0; there, we consider two more cases.

e CASE 4: v7 (1,1) > w” (1) and v* (R, R) < w” (R). Strategy change occurs immediately,
but is followed by divorce soon after, as the utility from the mismatch falls faster that

that from waiting for a correct match.

e CASE 5: vT (1,1) < w’(1) and v* (R, R) > w” (R) but v’ (r,r) < w?(r) for some r. The

adaptation sets in after several rounds, and then is followed by divorce a few stages later.

It is clear that a positive v would delay the age of divorce; in fact, in figure 2, w” (-) entirely
overlaps u’ (-), but with v > 0, there would be a jump downwards whenever the divorce takes
place, and from that round on w’ (-) would lie below u” (), decreasing at the same pace. Since
we argued that v has decreased in recent years and that the utility of a mismatch will fall more
quickly, the model predicts an increasing number of divorces over the years and a tendency
to divorce early on in the marriage; this is in line with the empirical evidence we cited in our

Introduction.

4 Policy issues

The postponement of marriage may have negative consequences on population growth, as older
women and men are clearly less fertile (for women fertility reaches its peak around the age of
20, then starts declining linearly). As it is well-known, a low fertility rate has several adverse
effects, most notably on pay-as-you-go pension systems and more generally on the financial
stability of the Welfare State. It therefore makes sense to act against any factor contributing
to a reduction of fertility, including late marriages.

Of course, in themselves, late marriages need not damage the fertility rate. Like most
other goods once enjoyable only within a marriage, children are now affordable also for single
mothers and of course for cohabiting couples. Indeed, if couples tend to have children only once

they’re married, then a raising age at first marriage will definitely contribute to the reduction
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of fertility; but if childbearing is common also outside marriage, the impact will of course be
less significant. In an illuminating analysis of out-of-wedlock births in England, Ermish (2006)
provides the following impressive figures: for more than a century before 1960 (to be precise,
from 1845) childbearing outside marriage had been stable at a mere 5%, but after 1960 it began
to increase, at first slowly, and then more quickly, to reach a remarkable 42% in 2004. We may
conjecture that this powerful rise in the percentage of children born outside the marriage has
been key in avoiding an excessive fall of the fertility rate in England, which has been around
1.7 since 1995 (OCSE, 2006). In fact, pairing these data on bastardy with those on the age at
first marriage and cohabitation reported in the Introduction, we see that the changes occurred
in a predictable sequence: after 1960 people started to marry later and then both cohabitation
and non-marital child-bearing increased.

In other societies, the postponement of marriages has had much more drastic consequences
on fertility. Italy is especially worth mentioning, not only for reasons of personal competence of
the authors, but because it is perhaps the most striking example. With a dismal fertility rate
of 1.2-1.3 in the years from 1990 to 2003, a mean age at first marriage of 31,26 years for men
and 28,49 years for women in 2001 (ISTAT, 2005), Italy is paradigmatic of the demographic
crisis of the Western societies. The tendency to marry late has taken root in Italy as well. That
was hardly avoidable, since the major factors behind these phenomenon, like the social security
coverage and the presence of women in the labour market, have been at work. Unfortunately,
this has not resulted in a vast increase in cohabitation, which continues to be negligible, but in
a longer permanence within the original family.'® This implies that the enjoyment of household
goods like children is usually postponed after marriage (less than 14% of children were born
outside marriage in Italy in 2004 — see ISTAT, 2005). But since marriage occurs relatively
late, it so happens that the period of life when is biologically optimal to have children does
not coincide anymore with the period in which people are interested in having children. On
the contrary, the current situation in Italy is one in which the fertility peak for women comes
at an age when economic independence has not been achieved, and an autonomous family has
not been created. This causes an additional strain on fertility, coming on top of the usual
disincentives that the modern society offers (e.g. the fact that the value of children as means

of support for one’s old age is diminished by the presence of social security).

"®Manacorda and Moretti (2006) report that more than 80% of Ttalian aged 18-30 lived with their parents in

the 1990’s. The corresponding figure in the same period for England is about 50%.
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It would be tempting to think that a remedy against the negative consequences of late
marriages is to establish a policy favouring early marriages. This is however a very conservative
and possibly quite ineffectual proposal. Very conservative because it refuses to see that marriage
is increasingly less important; quite ineffectual because the subject that should be responsible
for devising the policy lines, i.e. the Welfare State, is in fact the single most important factor
behind the very problem it should address. We saw that, by making the social customs in favour
of early marriages redundant, the Welfare State started the process leading to the prevalence
of late marriages today. We would have then a case of an institution trying, as it were, to
undo with one hand what it is doing with the other. It is difficult to imagine a government
suggesting that, in order to favour early marriages and thus stimulate fertility, women should
be discouraged from entering the labour force.

As the above discussion suggests, a different and promising strategy would be that of lowering
the costs of non-marital childbearing, namely by favouring cohabitation. A very simple and
effective way of doing this is to avoid benefits that apply only to married couples. Again Great
Britain is a good example, as this is the direction in which the family policy has recently taken.
Italy has instead maintained a very conservative attitude in that cohabiting couples are de facto
discriminated; they cannot access public resources devoted to the families as these are often
reserved to married couples, they face several administrative and legal difficulties if they want
to secure the rights of their children, etc. Powerful pressure groups, like the Catholic Church,
are radically opposed to any change of policy in this respect. In fact, the greater incidence of
cohabitation in the UK relative to Italy can be interpreted, at least in part, as the outcome
of a rational response to policy incentives. Cohabitation could offer a simpler alternative to
marriage in terms of family formation, but in order to better perform that role, it should be
supported by active government policies, and not hampered by legal restrictions.

Indeed, favouring cohabitation could be more effective than other, traditionally advocated,
policies for increasing fertility. For example, promoting immigration flows from ethnic groups
in which large families are common rarely works in the medium run. It is well-know that
second-generations immigrants tendentially assume the fertility behaviour typical of the host
country, rather than retaining that of the origin country (which of course makes perfect sense as
a rational response to the actual incentives they face). Also, the practice of favouring artificial
techniques for starting pregnancies, may not be particularly effective. These procedures are very

costly: apart from the direct outlay in medical services, medicines, etc., there is an opportunity
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cost of foregone income (due to absences from work and more generally reduced productivity).
The latter in particular can be relevant, because the period when a couple faces these attempts
at starting a pregnancy is very hard on the personal lives of both the woman and the man (see
e.g. Beck and Beck-Gernsheim 1995, ch. 4, for a vivid account from a psychological point of
view). The partners may well be willing to face such costs, since they may gain access to what
is for them a crucially important opportunity, but it is hardly likely that artificially started

pregnancies might constitute a socially affordable strategy to boost fertility.

5 Concluding remarks

Recognising a role for cognitive dissonance in the decision processes of the economic agents is one
of the various steps that can be taken for moving towards an approach that "...incorporates the
substantive insights and methodological rigors of economics, while being more realistic about
the nature of errors people make..." (O’Donoghue and Rabin, 2003, p. 191). There is in fact a
wealth of empirical evidence from the psychology literature (reviewed e.g. in Rabin 1998) that
point to the fact that behaviour traditionally deemed "irrational" by economists, like absence of
self-control, short-sightedness, choice inconsistency, etc., is systematic rather than occasional.
In this contribution, we have assumed that cognitive dissonance affects the timing of mar-
riage by causing a discrepancy between preferences and choices. In periods when marriage is
favoured by social norms people tend to marry early because they choose partners even if they
are not the ones they would really prefer to marry; as these norms loose their strength (over
time or space), the age of marriage raises because agents become more "choosy". In the passage
from a world of binding customs to one of larger freedom, cognitive dissonance is less pervasive,
because there is no longer a conflict between perceived norms and personal aims. This mecha-
nism produces predictions which are in line with most stylised facts, not only the raising age of
marriage, but also the prevalence (and recent increase) of assortative mating and the common
occurrence of divorce in the early years of marriage. We have then employed our framework to
analyse the impact of late marriages on fertility, and argued that where the declining role of
marriage has been accepted, and alternative arrangements have arisen (either spontaneously or

with the help of policy), negative consequences have been negligible.
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