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ABSTRACT

Mobility restrictions (e.g., severance payment, life-long tenure, and divorce ban) are widely
observed. This paper is an attempt to understand why there are these restrictions. I
present a model economy that features production teams and focuses on the search for
partners and the formation and break-up of teams. Under no restrictions, there is too
much searching and breaking-up because the individual decision problem ignores the loss
of the deserted partner’s utility. Arrangements such as break-up payment and break-up
ban can improve welfare. Thus the paper rationalizes mobility restrictions as welfare-
improving arrangements.
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1. INTRODUCTION

Mobility restrictions such as severance payment and life-long tenure in the labor mar-
ket have a significant effect on aggregate economic activity. The high unemployment in
Europe, in comparison to the US, has long been attributed to regulations restricting labor
mobility. Lazear (1990) finds that severance payments reduce employment in his exami-
nation of European data. Hopenhayn and Rogerson (1993) report a similar finding in a
calibrated general equilibrium model. The authors further report a significant negative

welfare effect of firing costs.!

These findings lead me to question why there are these
mobility restrictions: if they are so bad, why do we observe them? Mobility restrictions
are also widely found in the marriage market. Divorce payments are common and direct
divorce bans are widely observed in developing countries and in the history of developed
countries. Another example of mobility restriction is in business partnership. For exam-
ple, the Japanese business network, keiretsu, works under the implicit understanding that
each firm would be obliged to stay in the network (see Fukuyama 1996). One may argue
that these restrictions lead to inefficient matching and thus reduce welfare, economic or
otherwise. Then again, why do we observe these restrictions? This is the question that I
address in this paper.

One reason why there are mobility restrictions may be that the people who gain by
having these restrictions somehow have the power to have their way. Thus the workers’
unions are often blamed for imposing firing restrictions. In this vein, Saint-Paul (1997)
argues that the employed are politically strong enough to erect employment-protection leg-

islation in Europe. Although this argument has an intuitive appeal, it also has a drawback.

Implicit in the argument is that the restrictions have overall negative welfare effect but

L There is ambiguity about the employment effect of firing costs. Bentolila and Bertola (1990) and
Alvarez and Veracierto (1999) report positive effect using calibrated models. See Ljungqvist (1999) for a
good evaluation of the literature on this issue. To my knowledge, however, all researchers report, if any,

negative welfare effect of firing costs.



that they are an unfortunate outcome given political and institutional constraints. The ar-
gument then needs an explanation as to why there is not a compensation scheme whereby
the gainers (firms or unemployed workers) from removing the restrictions compensate the
losers (employed workers) so that everybody becomes better off. Such an explanation has
not been well articulated yet (see Rodrik 1996). In this paper, I take a different, perhaps
simpler, approach to understanding mobility restrictions that does without such a draw-
back: I explore how the restrictions may improve overall welfare, thereby justifying their
presence.

The basic story is as follows. Imagine two people in a partnership. Suppose one of
them met an alternative partner. If he breaks up with his current partner and forms a
new partnership with the alternative partner, this deserted partner suffers welfare loss.
However, without any restrictions on break-up, the welfare loss of the deserted partner
is external to the decision problem of the deserting partner. Due to this externality, the
partnership breaks up too easily and further there is too much search for an alternative
partner since meeting an alternative partner is over-valued. In this situation, break-up
restrictions such as break-up payment and break-up ban can improve the joint welfare of
the partners by internalizing (some of) the externality.

The elements of the story are not new. The idea that severance payment may improve
welfare is discernable in the implicit contract theory (see, for example, Arnott, Hosios, and
Stiglitz 1988). The focus of that theory, however, is on the issues of wage rigidity and
involuntary unemployment. Further, the driving force behind the implicit contract is the
need to insure risk-averse workers against negative shocks, on which the above story does
not depend. In terms of modeling, the story is easily placed in the framework of the search

and matching theory. In that theory, various types of externality have been recognized



and explored.? However, the particular externality present in the above story has not been
explored to my knowledge.?

Before proceeding to the model, I will make some qualifications so that I don’t oversell
the story unwittingly. First, the model is kept at a quite abstract level. For instance, the
model does not feature ex-ante asymmetry between current partners, present between the
firm and worker or between the man and woman. I recognize that modeling such asym-
metry is important if I will calibrate the model and explore the quantitative implications
in the labor or marriage markets. However, I think that the nature of search and break-
up in the labor and marriage markets is similar enough to that in symmetric partnership
(e.g., business partnership, friendship) so that we can grasp the main argument of the
story at the maintained level of abstraction without sacrificing its applicability in various
contexts. Second, I do not claim that the model captures the sole reason for mobility
restrictions. Rather, I view the reason considered here as complementing the others, such
as the one based on political economy. Third, the model does not explain cross-country or
cross-period differences in mobility restrictions. Thus the model does not answer why the
European labor market has more restrictions than the US market or why the divorce ban
was lifted in the 70’s in Italy and Brazil. The model, however, does provide a reason why
there may be mobility restrictions and thus, I think, is a step forward in understanding
their variations across countries and periods.

The remainder of the paper is organized as follows. In Section 2, I present a model
of search and break-up that formalizes the above story. For the narrative purpose, I
consider three economies that share the same environment except with respect to the
break-up restriction. The benchmark economy has no restrictions and consequently there

is too much search and break-up. The second economy restricts break-up by requiring

2 See Hosios (1990) and the references therein.
3 See Burdett and Coles (1999) for a standard formalization of partnership formation. The main
difference of the model in this paper is that partnerships can be voluntarily broken, which gives rise to the

above-mentioned externality.



the deserting partner to pay the deserted partner in the amount equal to the welfare loss
of the deserted partner. This break-up payment arrangement achieves the optimal levels
of search and break-up. The third economy restricts break-up by a direct break-up ban
depending on current partners’ compatibility. Although this break-up ban arrangement
does not achieve optimality, it improves welfare on the benchmark economy. In Section
3, 1 discuss some further implications and interpretations of the model. In Section 4, I

conclude by evaluating the merits and shortcomings of the model.

2. A MODEL ECONOMY OF SEARCH AND BREAK-UP

In this section, I will formalize the value of mobility restrictions by comparing three
economies that feature search and break-up and differ in terms of break-up restrictions.
But, first, I will lay out the common environment of these economies. There are many
people. Everyone’s one-period utility is ¢ —x, where ¢ is consumption and x is search effort
or search cost. Everyone discounts future consumption and search costs by one-period
discount rate (3. At the beginning of each period, a person is either alone, or a partner
of a two-person production team. The first event of the period is that people work to
produce output. A person working alone produces y; units of output. The output of a
team depends on how compatible the two partners are. Let y € [y1,y2], where y1,y2 > 0,
denote the compatibility of the partners. A team with compatibility y produces 2y units
of output. Partners divide output equally so that each partner takes y units of output.
The equal division of the output is a natural assumption since, as will be discussed below,
the two partners’ search and matching prospects are identical and thus they are in equal
bargaining positions.

After production, people search for new partners. The search and matching technology
is as follows. A person expending = units of search cost meets a potential partner with
probability m(x), that satisfies m(0) = 0 and for all > 0, m/(z) > 0 and m” (z) < 0. The

concavity of the function m ensures that the equilibrium search level for the partners of



any production team is interior and unique. The compatibility of any two people who meet
is random and distributed by the function F'(y). Implicit behind this is the assumption
that although person A and person B differ in terms of their compatibility with person C,
the pair-wise compatibility is idiosyncratic and everyone is identical in terms of the ex-ante
distribution of compatibility.

To focus the analysis on the issues of coordination between current partners, I will
make two simplifying assumptions. First, for any current team it never happens that both
of the two partners meet alternative partners: either one of the two members meets an
alternative partner or neither does. This will be approximately the case if the length of
period is small even if the search outcomes of the two current partners are independent
of each other: the probability of the two current partners both meeting potential partners
can be assumed away.* To be consistent with this assumption, assume that for all = > 0,
m(x) < 1/2. Second, if a person whose compatibility with his current partner is y meets
an alternative partner, this alternative partner’s compatibility with As current partner is
also y. Similarly, a person without a team meets only a person without a team. Without
this assumption, a person’s search has an externality on the other searchers by affecting
the distribution of searchers: the search of a person with low current output has a positive
externality on the other searchers since he would be more willing to form a new team;
conversely, the search of a person with high current output has a negative externality. Thus
this assumption allows the analysis to abstract away from the complication resulting from
this type of externality and to focus on the externality present between current partners.
To conceptualize the institutional arrangement consistent with this assumption, suppose
that the current output is observable to everyone and there is a costless technology that

directs people to various search and matching areas depending on their current output.

4 This assumption is implicit in continuous-time models, which are obtained in the limit of shortening
the length of period. See Burdett and Coles (1999).



After searching and matching, a person who met an alternative partner decides
whether to form a new team with the alternative partner or to stay with the current
partner, taking as given any break-up restriction. Note that, given the assumed search
and matching technology, two newly-met people are identical in terms of the compatibility
with their respective current partners and their future prospects. Thus their break-up
decision will be the same: either they both want to form a new team with each other or
neither wants to. This simplifies the analysis greatly. After the teams have been formed,
broken up, or preserved, people consume their share of current output, net of any break-up
payment. Finally, at the end of the period ¢ fraction of all (new and old) teams are ran-
domly broken up. The exogenous break-up is a simple way of generating non-diminishing
search and break-up activities in the long-run.

In this environment, a person’s key decisions at each date is how much to search and,
if he meets an alternative partner, whether to form a new team. Important in the person’s
decision problem is what constraints he faces in coordinating the search and the break-up
with his current partner. In the following, I will consider three economies that differ in

this respect.

2.1 Fconomy 1: No Restriction

As a benchmark case, let us first consider an economy where search and break-up are
not coordinated between current partners: before search they cannot jointly commit to a
search or break-up rule nor can they negotiate after meeting an alternative partner. This
environment, although meant to capture the extreme case for the narrative purpose, has
some realism. First, committing to a rule is difficult in many circumstances: a person’s
search level may be difficult for his partner to observe and in any case enforcing a rule on
an (ex-post) unwilling partner is not easy. Second, people may not have enough means of
payment either for honoring a rule or for ex-post negotiation: the current income may be

small relative to the payment and the credit market may be underdeveloped.



To formalize a person’s decision problem in this economy, let v(y) be the expected

discounted utility of a person with the current output y. The Bellman’s equation is
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In this equation, g(y’) is the break-up decision made upon meeting an alternative partner
whose compatibility is 3 (g(y’) = 1 if a new team is formed and the current team is
broken up and g(y’) = 0 if not) and ¢(y) is the probability of being deserted by the current
partner. The person takes this probability as given since there is no coordination between
partners. Let x(y) and g(y,y’) denote the search and break-up functions associated with
the Bellman’s equation. Since the current partners of a team solve the same decision
problem, in equilibrium the probability for a person to leave his partner will be the same

as the probability for his partner to leave him. Thus we have

o(y) = m(z(y)) / 9y )AF (). @)

An equilibrium of this economy is a value function v(y), a search function x(y), a break-up
function g(y,vy’), and a break-up probability function ¢(y) that satisfy equations 1 and 2.

The following proposition characterizes the equilibrium.

Proposition 1. There is a unique equilibrium of Economy 1 with the following properties.

For all y, v is continuous and increasing; = is decreasing; ¢ is decreasing; g(y,y’') = 0 if
Y <y and gly,y) =14y >y.

Proof: Let T be an operator that maps w to T'(w) as follows:

T(w)(y) = max{y — @ + B(1 — S)m(x) / gl aF ()

ng(') 1
(1= 00 —ma) [ g0)irw) - sulgluty) O

Y1

+ B[6 + (1 — 6)pu (3 w)]w(y1) },
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where
Y2

Gy w) = (1 ) / 9w (y,o/s w)AF (). (4)

y1
In this equation, x,, and g,, are the solution to the maximization problem in equation 3. We
can show that if w is bounded, T'(w) is bounded; for any bounded w and v/, if w(y) > w'(y),
T(w)(y) > T(w')(y); and for any bounded w and any constant ¢, T(w + ¢) < T(w) + Be.
Thus T satisfies the Blackwell’s condition and is a contraction mapping. Now suppose w
is continuous and non-decreasing. We have g, (y,v/;w) =0 if ¢/ <y and g, (y,v/;w) =1
if ¥ > y (imposing the cut-off convention when g, can take on either value). Given the
assumptions on m, x,(y; w) is unique and non-increasing and continuous. Then ¢,,(y; w)
is continuous and decreasing. Using these properties of ¢,,, x,,, and ¢,,, we can show that
T(w)(y) is continuous and increasing in y. Thus by the Contraction Mapping Theorem,
there is a unique bounded, continuous, and non-decreasing v that solves equations 1 and 2
and further, v is increasing. Repeating the above steps involved in deriving the properties

of gu, T, and ¢,,, we have the stated properties of ¢, z, and ¢. Q.E.D.

To understand this proposition intuitively, a person is better off with a better current
match (greater current output). If a person meets an alternative partner, he forms a new
team if he is more compatible with the alternative partner than with the current one, and
he stays with the current partner otherwise. Given this cut-off rule on team formation and
break-up, the lower current output a person has, the more likely the person will form a new
team with an alternative partner. Thus meeting an alternative partner is more valuable to
a person with lower current output and consequently he will search more. Due to greater
search and a lower cut-off compatibility for break-up, a person with lower current output
is more likely to break up (or be deserted).

In this economy, the equilibrium search and break-up behavior is sub-optimal: a social
planner can increase welfare by dictating different search and break-up behavior. To see
this, let us consider the social planner’s problem. Note that the search and matching
technology is such that there is no scope for the social planner to trade the joint utility
(i.e., the before-search expected utility) of a pair of current partners with that of another.

Thus the social planner’s problem is to maximize the joint utility of each pair of current



partners. Let 9(y) be the expected discounted utility of a person with the current output
y under the planner’s dictation. The Bellman’s equation associated with the planner’s

problem is

o) = maxfy o+ 51— Smle) [ gla)o))dr ()
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and the corresponding probability of break-up is

) Y2
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where & and ¢ are the search and break-up functions associated with equation 5. The
difference between a person’s decision problem (equation 1) and the planner’s decision
problem (equation 5) is that the loss of the deserted partner’s utility is external to the
former whereas it is internal to the latter. The optimum of this economy is a value function
0(y), a search function Z(y), a break-up function §(y,%’), and a break-up probability
function qg(y) that satisfy equations 5 and 6. The following proposition characterizes the

optimum.

Proposition 2. The optimum has the following properties: v is continuous and increasing

for ally; there isy € (y1,y2) such that & and ¢ are decreasing if y < § and z(y) = qg(y) =0
iy =9 9wy) =04y <~y and gly,y') = 1 for y' > ~(y) where y(y) = max{y :

o(y') —o(y) < oly) —o(y1)}-

Proof: Let T be an operator that maps w to T(w) according to the right-hand side of
equation 5. We can show that T preserves boundedness and continuity and satisfies the
Blackwell’s conditions of monotonicity and discounting. (See the proof of Proposition
1.) Thus T is a contraction and there is a unique bounded and continuous @ that solves
equation 5. Further, we can show that if w is non-decreasing, T'(w) is increasing. Thus ©

is increasing. Using this, we can derive the stated properties of ¢, z, and gzg Q.E.D.
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The optimal break-up behavior features a cut-off level of compatibility that is higher than
the current level because the break-up is allowed only when the current partners’ joint
utility gain exceeds their joint utility loss. The optimal search level is set so that the
marginal search cost is equal to the expected joint utility gain from the greater level of
search, net of the expected joint utility loss. In equilibrium, on the other hand, a person
breaks up with his current partner as long as his utility gain is positive, ignoring the utility
loss of his current partner. Due to this externality, teams are too easily broken up. Further,
since a person only cares about his utility gain, meeting a potential partner is over-valued
and therefore there is too much searching as well.> The following proposition summarizes

the discussion:

Proposition 3. The equilibrium of Economy 1 is sub-optimal: v(y) > v(y) for all y.

Proof: Let v be the equilibrium value function and T the operator in the proof of Propo-
sition 2. Comparing equations 3 and 5, we can show that T'(v)(y) > v(y) with strict
inequality except for y = y1,y2. Using this and the monotonicity of T, we can show that

T(T(v))(y) > v(y) with strict inequality except for y = yo. Using this, we can in turn

show that T(T(T'(v)))(y) > v(y) for all y. Given that T is a contraction, this implies the
stated inequality. Q.E.D.

Recall that in this benchmark economy coordination between the current partners is
ruled out: they cannot commit to a rule nor can they negotiate after meeting an alternative
partner. In the remainder of Section 2, I will consider the search and break-up behavior
and the its effect on welfare when these assumptions are relaxed and some coordination is

allowed.

5 The intuition that there is too much searching is in the context of the one period decision problem
(i-e., fixing v). Over the infinite horizon, the externality would in general affect the ‘shape’ of v as well,
which also affects the current search level. The direction and the size of this effect are not intuitively
clear. In any case, the aggregate levels of search and break-up are likely to be lower under the planner’s

dictation. See Section 3.
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2.2 Economy 2: Break-up Payment

In this economy current partners can coordinate search and break-up by committing
before search to a break-up payment rule. Different from the benchmark economy is the
assumption that partners can make payment and commit to a rule. In equilibrium, this
payment will be made by the deserting partner to the deserted partner in the amount
equal to the loss of the deserted partner’s utility. The key result is that under this break-
up payment arrangement, the optimal levels of search and break-up are achieved.

The current partners together decide on the break-up payment but since they are
identical in their prospects, they would prefer the same amount of payment. Thus the
decision problem can be considered as if it is one-sided. Let ©(y) be the expected discounted

utility of a person with the current output y in this economy. The Bellman’s equation is

o) = max{y — o+ 50— mla) [ " ooy A

;r?g?Z yl

Y2

+B(1 -8 - m(:r)/ 9y )AF(Y') — 62 (y, 2)](y) )

+ B[00+ (1 = 6):(y, 2)[0(y1)
2000, (o) |~ o/)aPw),
1
In this equation, z is the break-up payment and ¢, (y, z) is the probability of being deserted
given z. This probability satisfies
- 2
-0 = mir-(0:2) [ -0 W), 0

1

where z,(y, z) and g, (y, v, z) are the solution to the right-hand side of equation 7, taking
z as given. Thus in this economy, unlike in Economy 1, current partners can control each
other’s search and break-up behavior indirectly by varying the break-up payment. An
equilibrium of this economy is a value function #(y), a break-up payment function z(y),

a search function Z(y)(= x.(y, 2(y))), a break-up function §(y,y")(= ¢.(y, v, 2(y))), and

11



a break-up probability function ¢(y)(= ¢.(y, 2(y))) that satisfy equations 7 and 8. The

following proposition characterizes the equilibrium.

Proposition 4. The equilibrium of Economy 2 exists and is optimal: v =0; T =2; g = g;
¢ = . Further, z(y) = B(1 — 6)((y) — d(y1)) for all y.

Proof: The right-hand side of equation 7 is equivalent to
Y2

max{y — z.(y, 2) + B(1 — &)m(z=(y, Z))/ 9:-(y, 9, 2)[o(y') — 20(y) + 0(y1)]dF (y)

Y1

+ B60(y1) + (1 = 8)a(y)] -

Further we can show that g, (y,y/,2) = 01if 3(1—6)(0(y) —0(y)) < z and g, (y, ¥y, z) = 1 if
B(1—6)(o(y')—o(y)) > 2. Then the maximum will occur when z = 3(1 —6)(0(y) —0(y1)).
Substituting this in equation 7, we can show that the maximization problems in equation
5 and 7 are the same: the same x and g solve both problems and the maximum is the
same for both problems. Thus the equilibrium exists and satisfies the stated equivalence
to the optimum. From Proposition 2, we know that v is increasing. Repeating the above
steps involved in deriving z that solves the maximization problem, we can show that for

all y, z(y) is unique and satisfies the stated property. Q.E.D.

In this economy, the break-up payment serves to internalize the loss of the deserted part-
ner’s utility so the break-up decision is optimal. Without the externality, the search level
is optimal as well: the search level is where the marginal search cost of meeting a potential
partner is equal to the value of meeting a potential partner net of the negative effect on

the current partner.

2.3 Economy 3: Break-up Ban

In Economy 2, the optimal search and break-up behavior resulted from the assumption
that people have the means to pay and can commit to do so. Even if people do not have the
means to pay, the search and break-up behavior would be optimal if they can commit to

a rule that allows break-up depending on the compatibility of the alternative partner: the

12



rule would allow break-up only when the utility gain by the deserting partner is greater
than the utility loss by the deserted partner. However, such a rule would require that
the deserted partner can observe the compatibility beween his current partner and his
alternative partner, an assumption that is not necessary in the break-up payment economy.
It seems more plausible to assume otherwise: a person’s compatibility with his alternative
partner is difficult for his current partner to observe.

With this motivation, in this subsection let us consider an economy that features
a simple break-up ban rule that does not depend on the compatibility of the alternative
partner. The assumption is then that, as in Economy 2, people can commit to a rule before
search but, as in Economy 1, people do not have the means to pay and further they do
not know the current partner’s compatibility with his alternative partner. In equilibrium
the current partners will choose to ban break-up if and only if their output level (ie.,
the compatibility between them) is higher than a cut-off level. The key result is that
under this break-up ban arrangement, unsurprisingly, the search and break-up behavior is
welfare-improving on Economy 1 but, unlike in Economy 2, falls short of the optimum.

As in Economy 2, although current partners together decide on the break-up ban, the
decision problem can be considered as if it is one-sided since the partners are identical in
their prospects and thus would prefer the same choice. Let v(y) be the expected discounted

utility of a person with the current output y in this economy. The Bellman’s equation is

v@)=mw4y—x+M1—&mmq/”mmmwyMFWS

x,g,h L

90 = o)1= mls) [ hg)F W) - ontwmletr)

Y1

+ B0 + (1= 6)on(y, h)]o(y1).
In this equation, h is the break-up ban rule (h = 0 if break-up is not allowed and h =1 if

it is) and ¢p(y, h) is the probability of being deserted given h. This probability satisfies

Y2

%%MZM%%W/fm%%MWW) (10)

Y1
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where xp,(y, h) and g, (y,y’, h) are the solution to the right-hand side of equation 9, taking A
as given. An equilibrium of this economy is a value function v(y), a break-up ban function
h(y), a search function Z(y)(= xn(y, h(y)), a break-up function g(y, v’ )(= gn(y, h(y)), and
a break-up probability function ¢(y)(= ¢n(y, h(y)) that satisfy equations 9 and 10. The

following proposition characterizes the equilibrium.

Proposition 5. There is a unique equilibrium of Economy 3 with the following properties.

For all y, v is continuous and increasing; there is y € (y1,y2) such that h(y) =1 ify <y

and h(y) =0 if y > y; = and ¢ are decreasing if y <y and x(y) = ¢(y) =0 if y > 5. For
y <y, 9(wy)=0ify <yand gly,y/) =1 ify >y.

Proof: Let T be an operator that maps w to T(w) as follows:

Tw)(y) = maely — o+ 50 = () [ " hgy Yol )ar )

x,g,h 1
(1= O =) [ hgaFW) — ol s wluy) Y

Y1

where
Y2

Oy, b ) = (s (4, b 0)) / G (s 3f s w0) AF (). (12)

Al
In this equation, xp, and gp. are the solution to the maximization problem in equation
11. We can show that T preserves boundedness and satisfies the Blackwell’s conditions of
monotonicity and discounting. (See the proof of Proposition 1.) Thus 7T is a contraction.

Now suppose w is continuous and non-decreasing. Equation 11 can be rewritten as
T(w)(y) = max{T(w; h)(y)} (13)

where T(w; h)(y) is the maximum taking h as given. We can show that for any g, T'(w;0)
is continuous and increasing. Also, we have T'(w; 1) = T'(w) and thus T(w; 1) is continuous
and increasing. (See the proof of Proposition 1.) Then T'(w) is continuous and increasing.
Thus there is a unique bounded, continuous, and non-decreasing v that solves equations
9 and 10 and further, v is increasing. Now by comparing T(7;0) and T(v;1), we can
show that for any y, h = 0 if and only if fyy2 [0(y') — 20(y) — v(1)]dF(y') < 0. Since o is

14



increasing, there is a cut-off y as described in the proposition. Given this cut-off rule and

using that o is increasing, we can show the stated properties of Z, g, and ¢. Q.E.D.

In other words, there is a cut-off output level so that partners with output greater than the
cut-off level choose to ban break-up. Consequently they do not search at all and thus never
break up except in the case of exogenous shock. This is because above this cut-off level,
the expected utility gain from searching for a better match is smaller than the expected
utility loss of the would-be-deserted partner. For partners with output less than the cut-off
level, however, the joint utility is greater with searching and matching. Thus they choose
to allow break-up and to search and match without restraint as in Economy 1.

Given the simplicity of the break-up ban rule (i.e., that it does not depend on the
compatibility of the alternative partner), the equilibrium search and break-up behavior
would be sub-optimal. However, the rule should deliver greater welfare than the no-rule
arrangement of Economy 1: intuitively, the rule can only lead to greater welfare because
current partners have the option to search and match as in Economy 1 by allowing break-

up. Thus we have the following proposition.

Proposition 6. The equilibrium of FEconomy 8 is sub-optimal but welfare-improving on the

equilibrium of FEconomy 1: v(y) > v(y) > v(y) for all y.

Proof: Let T and T be the operator in the proofs of Propositions 2 and 5. Comparing
equations 5 and 11, we can show that T(T;)(y) > v(y) for all y with strict inequality for
y € (y1,7). Using this and the monotonicity of T, we can show that T(T(2))(y) > v(y)
for all y with strict inequality for y € [yi,y). Using this, we can in turn show that
T(T(T(0)))(y) > v(y) for all y. Given that T is a contraction, this implies that o(y) > (y)
for all y. Now let v be the equilibrium value function for Economy 1 and T" the operator
in the proof of Proposition 1. Comparing equations 3 and 11, we can show that there is
¥ € (y1,y2) such that T(v)(y) > v(y) with strict inequality for y € (i, %2). Using this and
the monotonicity of T, we can show that T(T(v))(y) > v(y) with strict inequality except

for y = 2. Using this, we can in turn show that T(T(T(v)))(y) > v(y) for all y. Given
that T is a contraction, this implies that v(y) > v(y) for all y. Q.E.D.
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3. FURTHER DISCUSSION ON THE MODEL ECONOMY

The outcome of the analysis in Section 2 can be summarized as follows. If a person’s
break-up decision has a negative externality to his current partner, restrictions on break-
up can improve welfare. In particular, if people can commit to a rule and have the means
of payment, a break-up payment rule induces the optimal search and break-up behavior.
If people can commit to a rule but do not have means of payment, a break-up ban rule
induces sub-optimal but welfare-improving search and break-up behavior. The analysis is
meant to articulate a reason for such practices as severance or divorce payment, life-long
employment, and divorce ban.

Since the focus of the analysis was on the value of mobility restrictions, I did not
model the remaining case, in which people cannot commit to a rule but have the means
of payment. Let us briefly consider this case. In this case, current partners can negotiate
after meeting an alternative partner and this would lead to an efficient break-up decision:
current partners will break-up only if the joint gain from break-up is greater than the joint
loss. However, the payment will be made by the would-be deserted partner to the would-
be deserting partner, the opposite from the break-up payment arrangement. Meeting
a potential partner will then be overvalued and there will be too much search. Thus
although negotiation would improve welfare, it would not achieve the optimality, similar
to the break-up ban arrangement.

In the model, the mobility restrictions were assumed to be self-imposed by the current
partners. However, this is not essential. The restrictions could be modeled to be imposed
by a third party such as government and this would lead to the same results. A third party
can be useful in helping to enforce a rule. Thus we observe the legalized severance payment
and divorce ban. On the other hand, a third party may have less information than the
first and second parties, limiting its usefulness. Thus the legalized severance payment and
divorce ban tend to be more uniform across different matches: in terms of the model in

this paper, it is plausible to model government-enforced break-up payment and ban rules
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to be independent of the current output, whose simplicity would reduce the value of those
rules.® A related issue, which the model abstracted from, is how explicit the restrictions
are. Some such as legalized severance payment and divorce ban are explicit. Others such
as life-long employment in Japan are implicit and customary.

Although the focus of the analysis was on the effect of mobility restrictions on welfare,
the model has implications for some other aspects of economy. I will briefly mention these
based on intuition and a series of numerical exercises that I carried out for steady states
(i.e., the aggregate variables under the stationary distributions of people over current
output) of the model economies. First, the aggregate levels of search and break-up are
likely to be lower with mobility restrictions, that is, in Economy 2 and 3 than in Economy
1. Intuitively, a mobility restriction lowers the value of search and break-up (Economy
2) or directly reduces mobility (Fconomy 3). Second, the distribution of current output
is more equal with mobility restrictions. Equivalently, with the restrictions there is less
fluctuation in a person’s consumption over time. This is because break-ups, which leads to
mobility, tend to disperse the distribution of current output: a partner moves to a higher
output level while his deserted partner moves to the lowest output level. As a corollary,
the fraction of people without partners is lower with mobility restrictions. Third, the effect
of mobility restrictions on the aggregate output is not clear and depends on the parameter
values. The aggregate output depends on the distribution of people over current output.
Since with restrictions there are less people with high current output and less people with

low current output, the net effect is unclear.”

6 A further complication of restrictions imposed and enforced by a third-party is the institutional
arrangement by which the restrictions are formulated and implemented. This process of formulation and
implementation is more complicated than if the restrictions are self-imposed, and thus leaves the room for
inefficiency.

7 The sum of aggregate output (as defined in the model) and aggregate search cost may correspond
better to the usual concept of aggregate output. This sum is likely to be lower with mobility restrictions

due to the low levels of search.
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4. CONCLUDING REMARKS

In this paper, I addressed the question of why mobility restrictions are widely observed
in employment, marriage, and other partnerships. I presented a model economy that
features production teams and focuses on the search for partners and formation and break-
up of teams. The main results are that when there are no restrictions, there is too much
searching and too much breaking-up due to the negative externality of a person’s break-
up decision on the deserted partner, and that restrictions such as break-up payment and
break-up ban can improve welfare. Thus the model rationalizes mobility restrictions as
welfare-improving arrangements. This explanation for mobility restrictions is different
from those based on political economy with respect to optimality. In the broad view of
the issue, I consider this explanation as a complement rather than an alternative to the
others.

In the remainder, I will state two limitations of the current model. First, the model
is stylized and useful for thinking about mobility restrictions in a broadly encompassing
manner. The drawback is that the model cannot be plausibly adapted for a quantita-
tive analysis in its current form. Making the model more particular by adding features,
such as asymmetry between partners, relevant to a context and deriving the quantitative
implications would be useful for evaluating the merits of the story. I leave this task for
future research. Second, the current model does not explain observed differences in the
degree of mobility restriction across countries and time periods (e.g., the greater severance
payment in Furope than in the US, the abandonment of divorce ban in the 70’s in Italy
and Brazil).® This limitation applies to existing models as well. For an explanation for
mobility restriction to be a complete one, the differences across countries and time periods

that lead to the different degrees of restriction must be identified. In this paper, I only

8 A reason may be that there are differences in the efficiency of search and matching technology across
countries and periods. In terms of the model, the matching function m may be scaled-up for the US in

comparison to Europe and for the post-70’s in Italy and Brazil in comparions to the pre-70’s.
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took on the minor task of explaining why there may be mobility restriction and leave the

larger task for future research.
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