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Intra-Household Decision Making
Reza Mohemkar-K heirandish

ABSTRACT

This dissertation consists of three essays. In the first one (Chapter three), “ Gains and
Losses from Household Formation,” | introduce a general equilibrium model, wherein a
household may consist of more than one member, each with their own preferences and
endowments. I n these models at first, individuals form households. Then collective
decisions (or bargaining) within the household specifies the consumption plans of
household members. Finally, competition across households determines afeasible
allocation of resources. | consider amodel with two types of individuals and pure group
externalities. | investigate the competitive equilibrium allocation and stability of the
equilibrium in that setting. Specifically, | show that under a certain set of assumptions a
competitive equilibrium with free exit is also a competitive equilibrium with free
household formation Similar results are obtained for a special case of consumption
externality. Illustrative examples, where prices may change as household structures
change, are used to show how general equilibrium model with variable household
structure works and some interesting results are discussed at the end of the first essay.

In the second essay (Chapter four), “Effects of the Price System on Household Labor
Supply,” 1 introduce leisure and labor into the two-type economy framework that was
constructed in the first essay. The main objective of this essay is to investigate the effects
of exogenous prices on the labor supply decisions, and completely analyze the partial
equilibrium model outcomes in a two-type economy setting. | assume a wage gap and
explore the effect of that gap on labor supply. The main content of the second essay isthe
analysisof the effect of change in wages, price of the private good, power of each
individua in the household, relative importance of private consumption compared to
leisure, and the level of altruismon individual’s decisiors about how much private good
or leisure he/she wants to consume. The effect of arelative price change on labor supply,
private consumption and utility level is aso investigated. Moreover, one of the variations
of Spence's signaling model is borrowed to explain why higher education of women in
Iran does not necessarily trandate into higher female labor force participation. Finally,
fixed point theoremis used to calculate the power (or aternatively labor supply) of
individuals in the household endogenously for the two-type economy with labor at the
end of this essay.

In the third essay (Chapter five), “Dynamics of Poverty in Iran: What Are the
Determinants of the Probability of Being Poor?,” | explore the characteristics of the
households who fall below the poverty line and stay there as well asthose who climb up
later. | decompose poverty in Iran into chronic and transient poverty, and investigate the
relation of each component of poverty with certain characteristics of households. | also
study mobility and the main characteristics of growth in expenditure of households. One
of the main issues in economic policy making nowadays is the evaluation of effectiveness
of anti-poverty programs. In order to achieve this goal one should be able to track down a
household for aperiod of time. In thisessay, | am going to investigate the dynamics of



poverty in Iran during 1992-95. | am especialy interested in finding the characteristics of
the households that fall below the poverty line and stay there in addition to those that
climb up later. Obviously, if policy-makers want to have efficient policies to reduce
poverty, they should target the former group. | decompose poverty in Iran into chronic
and transient poverty, and investigate the relation of each component of poverty with
certain characteristics of households. | aso study mobility in this period with an emphasis
on mobility in and out of poverty and review the main characteristics of the growthin
expenditure of households.
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1 Introduction

“In recent years, economists have used economic theory more boldly to
explain behavior outside the monetary market sector, and increasing
numbers of noneconomists have been following their examples. ... Yet, one
type of behavior has been almost completely ignored by economists,
although scarce resources are used and it has been followed in some form
by practically all adults in every recorded society. | refer to marriage.”
(Becker, 1973)

In his seminal paper and his 1978 and 1991 monographs, Gary Becker pioneers
the economic analysis of marriage broadly defined. He is the first to investigate
the reasons why people marry from an economic perspective, examining the gains
from marriage, which is also a major topic of my dissertation. He also studies the
socioeconomic patterns of marriage, developing the concept of assortive mating.
Assortive mating is one of the channels by which education not only affects a
person’s job market opportunities, but also the person’s marriage market
opportunities. More generally, in the words of Gersbach and Haller (2001):

“The allocation of resources among consumers and the ensuing welfare
properties are obviously affected by the specifics of a pre-existing
partition of the population into households. Conversely, the formation of
households can — partly or fully — be driven by economic considerations,
by the anticipated effects of the emerging household structure on the
allocation of economic resources.”

This dissertation deals with household decisions and household formation in
the spirit of Becker and of recent work by Gersbach and Haller. Chapter 2
introduces the theoretical framework and notation. Chapters 3 and 4 are
theoretical and cast within the general equilibrium framework of Gersbach and
Haller (2001, 2005, 2008). Chapter 5 is devoted to an empirical investigation of



poverty in Iran, which relies on a decomposition of poverty into chronic and

transient.

1.1 Review of “Household” Literature

Abstract models of marriage and matching predate Becker’'s work. A
combinatorial lemma by Hall (1935) and Maak (1936) became later known as the
“marriage theorem”. The seminal contribution to two-sided matching is Gale and
Shapley (1962) whose setting transcends the marriage market. The main results
are surveyed in Roth and Sotomayor (1990). The matching (and assignment
game) literature (see Roth and Sotomayor, 1990) is primarily focused on group
formation and group stability, and not on competitive exchange of commodities.
There are no active commodity markets, since there is at most one commodity.
Both matching and the subsequent “household” literature deal with formation
and stability of groups or households. In that sense they are similar. Matching
models refrain from investigating the relation between household formation and
competitive market allocation of private goods while the household models do.
Despite this major difference, Gersbach and Haller (2003, 2005, 2008), adopt and
adapt concepts from the matching literature.

There are two types of models dealing with group formation and competitive
market allocation of commodities, comprising the ‘‘household” literature and
“club’ literature. Since it provides the formal framework for my work, I am
going to elaborate on the ‘““household’ literature first.

1.1.1 Household Models

This dissertation builds upon the contributions of Haller (2000) and Gersbach
and Haller (1999, 2001, 2003). Like the previous work, it adopts Chiappori’s
(1988, 1992) collective rationality condition for multi-member households in a
general equilibrium context. Chiappori’s collective rationality of multi-member
households leads to an efficient consumption plan within the household’s budget
set. Haller (2000) initiated this line of research. He introduces a model of a pure
exchange economy with given multi-member households and derives a version of
the first welfare theorem for the case of positive externalities, among others.



Gersbach and Haller (1999) show the existence of a competitive equilibrium.
Gersbach and Haller (2001, 2003) allow for a variable and, consequently,
endogenous household structure. | develop a variety of examples akin to earlier
ones in Haller (2000) and Gersbach and Haller (2000a,b).

Haller (2000) considers a model of a pure exchange economy with given
multi-member households. He shows that when externalities are absent, the
competitive equilibria among households yield allocations that can be individually
decentralized. When there are certain, for instance, positive externalities and
each household is able to internalize the intra-household externalities, global
efficiency is achieved in equilibrium. If negative externalities are present or
individual preferences are satiated, sub-optimality can occur. Gersbach and
Haller (2001) focus on the efficiency of the outcomes with a variable household
structure. They conclude that if there is no externality, or there are specific ones,
household formation and collective decisions within households will not affect
Pareto efficiency, but will change the allocation of goods among individuals
within the household. In general, neither market nor efficient choices within the
household will necessarily lead to a fully optimal allocation. Moreover, if
externalities are not too positive, every fully Pareto optimal allocation can be
decentralized. Gersbach and Haller (2000a) introduce several concepts of power
within households. Gersbach and Haller (2000b) investigate the impact of an
exogenous shift of bargaining power within households on the equilibrium
allocation and equilibrium welfare.

As already mentioned, the work of Gersbach and Haller as well as mine
incorporates the collective rationality model of Chiappori into general equilibrium
models. 1 will refer to these models as “household models”. Household models can
be viewed as a special combination of general equilibrium theory and cooperative
game theory. The latter refers to the collective rationality assumption. In some
household models, an individual can decide to join or leave households.
Therefore, either the household structure is exogenously given and fixed or it can
be variable and, therefore, endogenous. The competition of all individuals in the
market determines a feasible allocation of resources while within households
collective decisions are made about consumption. Household decisions are subject



to a household budget constraint. In equilibrium, commodity market clears and
the equilibrium is “stable” if nobody wants to leave the household (and, for
example, become single) at the current market prices.

Chiappori (1988) models the household as a two-member collectivity, taking
Pareto efficient decisions. He constructs a three-good model, in which total
consumption and each member’s labor supply are the only observables. He
concludes that under an egoistic assumption, one may derive falsifiable conditions
upon household labor supplies from both parametric and nonparametric
viewpoints. Whereas, under an altruistic assumption, restrictions obtain only in
the nonparametric context. Chiappori (1992) develops a general “collective”
model of household labor supply, which characterizes agents based on their own
preferences and assumes that all household decisions are Pareto efficient. An
alternative interpretation is that there are two stages in the internal decision
process: Hrst, agents share non-labor income, according to some given sharing
rule; second, each one optimally chooses his or her own labor supply and
consumption. Then, he shows that this setting generates testable restrictions on
labor supplies. Also, the observation of labor supply behavior is sufficient for
recovering individual preferences and the sharing rule. His new setting adapts the
traditional tools of welfare analysis. For empirical tests and empirical
implementation of models with intra-household allocations refer to Browning,
Bourguignon, Chiappori, and Lechene (1994) and Browning, Chiappori (1998).

There is another line of research which is based on the risk sharing property
of households (see Chiappori (1999) and Mazzocco (2004a, b, ¢, and d)). These
models are only indirectly relevant to mine. They, too, consider individuals rather
than households as the building block of the economy. However, their approach
to the problem and their methodology are different from that of Gersbach and
Haller.

1.1.2 Club Theory

Club Theory is a related, yet different literature. Some club may only provide
social benefits to their members, or pure group externalities in the terminology of
Gersbach and Haller. Many clubs provide local public good or public projects and



club memberships offer access to those goods, services and projects. In contrast,
each consumer purchases on his or her own his or her private consumption goods.
Traditional club models used to have at most one private good. For club models
with multiple private goods, see Cole and Prescott (1997), Ellickson (1979),
Ellickson, Grodal, Scotchmer, and Zame (1999 and 2001), Gilles and
Diamantaras (1998), Gilles and Scotchmer (1997), and Wooders (1988, 1989, and
1997). In club models and household models alike, we have the allocation of
individuals into groups and allocation of consumption goods to individuals. Also,
individuals engage in competition in a market and are affected by market
conditions. In other words, like household models, club models permit for
endogenous group (or household) formation and competitive market allocation of
private goods. This begs the question how club and household models differ.

For a detailed discussion on why club theory and households model are
different, | refer to Gersbach and Haller (2001 and 2008). In club models,
individuals “compete” for club membership and private consumptions. This
competition yields optimal choices subject to individual budget constraints, and
at equilibrium prices markets for both club memberships and private goods clear.
Gersbach and Haller (2008) show that in the absence of consumption
externalities, their household model and the club model of Gilles and Scotchmer
(1997) are equivalent in a certain sense: Equivalence means that the respective
equilibrium concepts amount to the same allocations. This equivalence holds
despite different descriptive aims: In household models collective decisions are
made about private consumption - that is the household’s total consumption is
subject to the household’s budget constraint — whereas in club models, each
individual is subject to an individual budget constraint. With certain
consumption externalities, the equivalence breaks down, and the allocative
implications of the two models differ. Moreover, other kinds of club models allow
for multiple club memberships, in contrast to the current household model where
each individual belongs to exactly one household. However, Gersbach and Haller
suggest the possibility of a future meta-model that encompasses the features of
both models.



1.2 My Contributions

As part of the “household” literature, the first essay of this dissertation (Chapter
3) considers the individual, rather than the household, as the smallest unit of the
economy. It uses a general equilibrium model of a pure exchange economy to
investigate the gains (or losses) of individuals from forming a household, rather
than remaining single. Thus, it focuses on the incentives for household formation
and potential gains of both spouses. Consequently, it considers the extent to
which the set of opportunities for a household is “bigger” than for single persons.
Previous studies have shown that when there are no externalities, there is no gain
from household formation. However, externalities are almost always present in
real situations and thus there is a gain (or loss) associated with household
formation, which deserves serious investigation.

| consider a model with two types of individuals, who may form two-person
households (with one member of each type) to benefit from specific forms of
group or consumption externalities. The analysis of this model in Chapter 3 leads
to five main results. First, when utility functions for individuals are concave,
strictly monotone, and continuously differentiable | show the existence of
equilibrium for the two-type economy. It is important to notice that moving from
“standard” models with households as the building blocks of an economy, to
models that treat individuals as the smallest units, necessitates a re-examination
of the existence of equilibrium. In other words, | cannot assume that the previous
existence theorems in the standard models are necessarily valid in the new
setting. Gersbach and Haller (1999) show existence of competitive equilibria
among households, if the household structure is exogenously given, in a general
equilibrium setting. The novelty here is a variable instead of a fixed household
structure. | get existence in a special case with a variable household structure
where as many individuals as possible are matched in heterosexual pairs as one
possible household structure or individuals remain single as another possible
structure. In other words, individuals can exit the household and chose to become
single as an outside option. The household structure is stable in the weak sense

that at the current prices, no matched individual has an incentive to leave its



household and go single. What | show in Chapter 3, by proposition 1 (and later
by proposition 2 and 3 for a slightly different set-up) is that under a certain set
of assumptions a competitive equilibrium with free exit is also a competitive
equilibrium with free household formation. These equilibrium concepts are
introduced in Gersbach and Haller (2003). | assume each utility function concave,

strictly monotone and continuously differentiable on RL so that the first order
approach applies; each endowment strictly positive; all males of the same type
with strict preference for marriage; all females of the same type with strict
preference for marriage; an equal number of males and females.*

Second, with equal numbers of males and females, the above household
structure is stable in the strong sense that no group of individuals can benefit
from forming a new household. This result is of interest, since Gersbach and
Haller (2003) have shown by example that in a bilateral matching model with
both group and consumption externalities and two goods, there need not exist a
competitive equilibrium with a household structure that is stable in the strong
sense. My results show that there is at least one special case with group
externality where we do have competitive equilibrium with a household structure
that is stable in the above sense. Gersbach and Haller (2003) present sufficient
conditions for existence which are different from mine.

Third, with equal numbers of males and females and after introducing the
extended core for a heterosexual two-person household, | show that the extended
core for the economy (obtained by replicating the extended core for households)
consists of all possible competitive equilibrium allocations. The allocations
belonging to equilibria, where the household structure is stable in a weak or
strong sense, form proper subsets of the extended core of the economy. Thus, |
not only show the existence of equilibrium, but also can specify or restrict the set
of possible equilibria.

Fourth, 1 show that among all possible equilibria there exists one “trivial” or
default equilibrium. Indeed, existence of equilibria is a direct result of the

existence of such a default equilibrium. Thereafter, by assuming continuity, |

1| assume positive pure group externality to enforce that each type has a strict preference for
marriage



construct the set of all possible equilibria around that trivial equilibrium. Finally,
I show that my results, which are derived for a particular pure group externality,
can be extended to another special case of an additive positive consumption
externality.

In another section of this essay, | study the gains and losses from household
formation in a different setting. |1 consider examples with variable household
structures and perform comparative statics across household structures to study
the effects of household formation. To be precise, I compare individual welfare
across equilibria with different pre-set household structures, although the
approach also applies to different endogenous household structures. This
approach is essentially different from the one that is used in the first section of
this essay, where the price system remains unchanged while | compare the
options prior to and after an individual exits a household. The effect of change in
the structure of households potentially affects the outcome in two different ways:
() the effects of the presence of group externality, and (ii) the effect of a price
change, which can be viewed as a “feedback”™ effect. As an interesting result, |
find that in the presence of certain externalities, for some values of the model
parameters, some individuals may find it more attractive to live in a society
consisting of singles, which means that there are losses from household formation.
The reason is effect (ii) that the equilibrium terms of trade (relative prices) are
sensitive to the prevailing household structure.

In my second essay (Chapter 4), | add labor supply (and consumption of
leisure) to the two-type economy. The main findings in this chapter (see results
1-11 in section 4.4) are as follows. First, a higher wage rate leads to an increase
in consumption. Second, a higher wage rate leads to an increase in spouse’s
consumption. Third, a higher wage rate leads to a decrease in leisure. Fourth, a
higher wage rate leads to an increase in spouse’s leisure. Fifth, a higher price of
private good leads to a decrease in consumption. Sixth, higher leisure leads to an
increase in own nsumption. Seventh, a higher power of an individual in the
household leads to a higher private consumption. Eighth, a higher power of an
individual in the household leads to a higher leisure. Ninth, a higher weight of
consumption in one’s utility function leads to a decrease in leisure. Tenth, the



more altruistic an individual is, the less is his/her own consumption and the more
is the spouse’s consumption.

Then, | investigate the effect of change in relative prices (same amount
multiplied by or added to al prices) on consumption, leisure and utility level of
each individual. 1 also show how power of individuals in the household can be
calculated endogenously in the two-type economy model. Finally, | observe that
in Iran education of girls has increased a lot while their labor force participation
rate did not. Referring to Spence’s signaling model, I find one way (among other
possible ways) to show that it is possible that high-productivity women have to
spend more on their education to convince the employer that they belong to the
high productivity group compared to their male counterparts. This means that
female workers need to signal “quality” through education.

In Chapter 5, | decompose poverty in lIran into chronic and transient
poverty. | find the determinants of chronic and transient poverty and especially
look at the role of education, gender, and employment of the head of household,
region (especially rural/urban), and size of household in determining the extent
of chronic and transient poverty. Quintile and poverty transition matrices both
suggest a high mobility in Iran which indicates the importance of this research in
targeting “actual” poor for policy-makers. | also investigate the determinants of
growth (or in general, change) in household expenditures.

The current work continues with the outline of a general equilibrium model
in Chapter 2, introduction of a simple pure exchange two-type economy, and
comparative statics by means of some general equilibrium examples in Chapter 3.
In Chapter 4, | will introduce labor to the two-type model and do partial
equilibrium analysis and refer to Spence’s signaling model (1974) to explain why,
despite a highly educated female population, the Iranian female labor
participation rate is one of the lowest in the region. The investigation of poverty
dynamics in Iran in Chapter 5 constitutes the empirical part of this dissertation.
The review of literature on poverty, inequality, and income mobility is also
presented in Chapter 5. A summary of the results as well as possible directions

for improvement of the model conclude the current work in Chapter 6.



2 General Equilibrium Framework

In this section, | introduce the general equilibrium model with households as the
building blocks of the economy.? Consider a finite pure exchange economy and a
finite number of consumers, represented by the set | ={1..,n}. A generic
consumer is denoted by i orj. The population | is partitioned into households.

P denotes a partition of | into non-empty subsets, and is called a household

structure in 1. In the next section, | consider two special household structures.
First, P° which is the partition of | into singletons {i}, i =1,2,...,1. Second,
P! which is a partition of | into pairs of individuals when |I | =2k =1.2,....

Specifically, when | talk about a two-type economy with equal numbers of
individuals of each type, | use the special case of P! with two-member
households of heterogeneous type, P2. P is the set of all household structures in
I . If P consists of H households, then h =12,....H is used to label them. At
times in particular in the next section, | consider a fixed, possibly exogenously
given household structure. At other times, | treat the household structure as an
object of endogenous choice and hence consider variable household structures.® h
(and sometimes g) serves as a symbol for a “household” throughout this
dissertation.

2.1 Commodity and Consumer Allocations

There exist a finite number ¢ > 1 of commodities. Thus the commodity space is

R¢. Each commodity is formally treated as a private good, possibly with
externalities in consumption. Each consumer i1 €1 has a consumption set

X; = R’ so that the commodity allocation space is X = Hjel X;. Let X = (x;),

y = (y;) denote generic elements of X".

2] adopt the basic framework of Haller (2000) and Gersbach and Haller (2001) and their notation.
® see section (3.1)

10



I distinguish between a fixed and a variable household structure. The general
presumption is that the consumer population is divided into households.
Therefore the consumer allocation space is P.

2.2 Household Structures

A fixed household structure means that there is a given household structure
P € P, partitioning the consumer population 1 into households. A variable
household structure means that households are endogenously formed so that some
household structure P € P is ultimately realized. Relative to P, | use the
following terminology regarding i €1 and h C 1, h = &:

heP: "household h exists" or "household h is formed";
ieh: "I belongs to h" or "individual i is a member of household h".

2.3 Feasible Allocation of Commodities and Consumers

An allocation is a pair (x;P)e X' x P specifying the consumption bundle and
household membership of each consumer. After the specification of individual
preferences, by means of utility representations, an allocation determines the
welfare of each and every member of society. In particular, the set of feasible
allocations determines the set of feasible utility allocations.
The allocation of commodities has the form X = (x;) = (X;);, » Meaning
that consumption bundle x; € X; is assigned to individual i .
The ALLOCATION OF CONSUMERS assumes the form P = {1...,H},
meaning that consumers are grouped into households h € P .
HOUSEHOLD CONSUMPTION. For a potential household h C 1,
h=g, st A = Hieh X;, the consumption set for household h. A} has

If xe X is a commodity allocation, then
to h,

generic elements X, = (X; )y, -

consumption for household h is the restriction of X = (X;),,
X, = (X;)icn - If (x;P) is an allocation, then a household h € P attains the
household consumption x, € A} .

FEASIBILITY. The economic units endowed with resources are

households rather than individuals. Notice, however, that in an environment
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with endogenous household formation, each singleton {i} is a potential one-
person household with its own endowment. For a potential household
h C1,h = o, its endowment is a commodity bundle w, € R‘,w, >0. A
special case is

(IPR) Individual Property Rights: w, = Zieh wyy for each household

h.

In general, the social endowment with resources depends on the household
structure. Namely, if the household structure P € P is in place, then the social
endowment is

Wp EZu}h.

heP
A different household structure can yield a different social endowment.

Allowing the endowment of a household to differ from the sum of endowments of
the potential one-person households formed by its members can be interpreted as
resource costs of setting up households or, in the opposite direction, as economies
of scale enjoyed by larger households.

| call an allocation (x;P)e X' x P feasible, if

1) D% = wp.

iel
A state of the economy is defined as a triple (p, x;P) such that p € R’ is a
price system and (x;P)e X' x P is an allocation.

2.4 Consumer Preferences

In principle, a consumer might have preferences on the allocation space X x P
and care about each and every detail of an allocation. For individual i €1, I
assume that i has preferences on X x P represented by a

utility function U; :&X'x P— R

It is reasonable to assume that an individual does not care about the features

of an allocation beyond the boundaries of his own household. Condition HSP is a
formal expression of this assumption.

(HSP) Household-Specific Preferences:

U,(x;P) = Ux;;h) forieh ,h e P, (x;P)e Xx P, U, :&, xP—R.

12



The notation U, (x,;h) indicates that the individual’s welfare depends only
on the arguments x, and h. If a fixed household structure P is given, then the
arguments P or h of the utility functions may also be omitted and HSP reduces
to the condition of intra-household externalities employed in Haller (2000).

HSP allows for pure group externalities which solely depend on the persons
belonging to a household. It also permits various kinds of consumption
externalities. Consumption externalities can be anonymous. An individual cares
only about its own consumption and aggregate consumption in the household,
not the composition of the household or who consumes exactly what among
fellow household members. Consumption externalities can also be personal and
therefore the extent of the externalities depends not only on the level of
consumption, but also on the specific persons who consume in the household. To
formulate these externalities, | need more notations. For i €1, define
Ho={hCl]ieh}. K

. Is the set of potential households of which i would be a

member. If h € H; and X, € &}, then | can write X, = (X;,X;,;) where h\i

serves as shorthand for h\{i} and

Xmi € Xnni = H X;
jeh\i

describes the consumption of household members j other than i. Now | am
prepared to formulate externalities as well as separability and monotonicity
properties. | commence with the latter.
(MON) Monotonicity: U; (X;,Xpish) is increasing in  x; for all
ielhek.
Intra-household consumption externalities exists if U, (x) = U;(x,), for
i €eh, xeX.
(NNE) Non-Negative Externalities:  U;(x;,X;y;:h) is non-decreasing in
X foralli el h eX.
(NPE) Non-Positive Externalities: U, (x;,X,y;:h) is non-increasing in
Xpforalliel, h eH,.
(SEP) Separable Externalities Ui(xi,xh\i;h):Vi(xi)+zjvi;j(xj) for

ieh, jeh, i=] V,:X;— R, and vij X;— R.

13



(PGE) Pure Group Externalities For each consumer i, there exist
functions Uf : X; — R and Uf : H; — R such that
U;(x,:h) =Uf(x;) +U2(h) for x, € &,,h € ;.

PGE assumes that one can additively separate the pure consumption effect
Us(x;) from the pure group effect UJ(h). A special case of PGE is group size
externality where Uf(h) =U?2(| h [). A very special case of PGE is the absence of
externalities, corresponding to U? = 0. Since | will refer to it repeatedly, let us
distinguish this case by its own acronym. In the next section | will especially look
at the case of additively separable fixed group externalities, i.e.
U;(x,;;h) =US(x;) +UI(h) where i €1 is a member of household h with only
two persons of different type. Furthermore,

B, for|h|=2

ulh) =1 :
r () 0 otherwise,

where B; is the benefit from formation of household.*
(ABS) Absence of Externalities: U;(x;P) =V, (x;) for i €I, (x;P)e Xx P
and V; :X;— R.

2.5 Pareto Optimal Allocations

Which allocations qualify as “optimal” or “efficient” depends on how much
freedom a social planner is granted to allocate resources and people. In this
section, | consider two cases. In the first case, the social planner is constrained by
a fixed household structure and can only allocate the available resources. In the
second case, the planner can allocate both people and resources.

Constrained optimality refers to commodity allocations that are optimal
relative to a fixed household structure. Suppose then a fixed household structure
P. A commodity allocation x € X is P -feasible, if the allocation (Xx;P) is
feasible. Denote by X(P) the set of P -feasible allocations. A commodity

* One can also think about the cost of leaving the household (in the case of divorce). Taking into

the account both the cost of leaving a household and benefit of forming a household, may become
very crucial in the case that one is interested in a household formation game, or a dynamic model.

In our static model benefit would be enough for most applications.
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allocation x € X' is constrained Pareto optimal with respect to P or P -optimal,
if x e X(P) and there isno y € X(P) with
Ui(y;P)ic > UixP))g -

Next suppose that a social planner can allocate both commodities and
consumers. An allocation (x;P) is called (fully) Pareto optimal or an optimum
optimorum, if “there is no better one”, i.e. if (x;P) is feasible and there is no
feasible allocation (x;P') satisfying

Ui GP i > Ui6P)) -

Denote by M* the set of Pareto optimal allocations. Gersbach and Haller
(2001) show the existence of a fully Pareto optimal allocation in the case when
the utility functions U;(;;h),i €1 h € H are continuous.

2.6 Fixed Household Structure

For a fixed household structure, | define the concept of a competitive equilibrium
among households. In an equilibrium among households, a household chooses an
efficient consumption schedule for its members, subject to the household budget
constraint. Throughout this section, | take a household structure P € P as

given. First, | consider a household h € P and a price system p € R’. For
X, = (X )icn € &, denote

> X |-

ieh

P*Xy, =P-Xn=P"
Then h’s budget set is defined as
Bi(p) =X, € & :pxX, <pP-wk
A demand correspondence for household h is defined as D, : R = A&, with
D, (p) C B, (p) forall p e R" .
| define next the efficient budget set EB, (p) by: X, = (%), € EB, (p) if

and only if x,, € B, (p) and there is no y, € B, (p) such that
U;(y,;h) >U;(x,;h) forall i €h;
U;(y,:h) > U;(x,;h) for some i €h.
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Finally, a competitive equilibrium among households (given household
structure P) or a P -equilibrium for short is defined as a price system p
together with an allocation x = (x;) satisfying (1) and

X, € EB,(p) forallh € P.

Thus in a competitive equilibrium, each household makes an efficient choice
under its budget constraint and markets clear. Efficient choice by the household
refers to the individual consumption and welfare of its members, not merely to
the aggregate consumption bundle of the household. Following Haller (2000), I
explore a budget exhaustion property for welfare conclusions:

(BE) Budget Exhaustion: The budget exhaustion property holds for the
economy with household structure P, if

(2) X, € EB (p) = p*xX, =P w,
holds for each household h € P, any household consumption profile
X, € A, and any price system p € R’.

The budget exhaustion property holds for the economy with variable
household structure, if condition (2) is satisfied for all h, x, € A, ,and p € R,

Monotonicity (MON) together with non-negative externalities (NNE) implies
BE for any household structure.

Existence of P -equilibria for a given household structure P under Budget
Exhaustion is shown in Gersbach and Haller (1999). Constrained optimality of
P -equilibria is addressed by Haller (2000) who obtains an abstract version of the
first welfare theorem for a fixed households structure, suggesting that the
interaction of efficient collective household decisions and markets produces

efficient outcomes.

2.7 Variable Household Structure

Suppose | allow a social planner to rearrange households and thus choose an
arbitrary household structure, while the resource allocation is left to the market.
With variable household structure, there is the option to leave a household. Also,

household membership is an endogenous outcome. This allows definitions of
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normative concepts such as Pareto optimality and inquiry into the interaction of

collective decisions and markets with flexible boundaries.

Let D = (D ) be a profile of demand correspondences for households and
h Jhen

(p,x;P) be a state of the economy.

The state (p,x;P) is a competitive D-equilibrium if the allocation (x;P ) is
feasible and x, € D, (p) forh € P..

The state (p,x;P) is a competitive equilibrium with free exit (CEFE) if the
allocation (x;P ) is feasible and:

X, € EB,(p) forallh ¢ P;
Thereisno h ¢ P,ich andy; eB{i}(p) such that
U;&is{i D) >U,(x,:h).
The state (p, x;P) is a competitive equilibrium with free household
formation (CEFH) if the allocation (x;P ) is feasible and:
X, € EB,(p) forallh € P;
Thereisno h € P,ich andyj; eB{i}(p) such that
Ui ;:{i ) >U;50¢,:h);
Thereisno handg € P,i € h and Youli} € Bgu{i}(p) such that
U; (o198 Ui P > Uj(xg;0)for all j € g;
Ui (gufiy39 Ui D) > Ui 06 5h).

For a more detailed discussion on related equilibrium concepts such as
competitive equilibrium with free exit (CEFE) or competitive equilibrium with
free household formation (CEFH) refer to Gersbach and Haller (2003). With
endogenous household formation, we need to add the stability requirements like
“at the current prices, no individual should benefit from exit; no individual
should benefit from joining another household; no group of individuals should
benefit from forming a new household” to our equilibrium concept. In a
competitive equilibrium each household makes a collective choice given its budget
set and markets clear, and the “stability” in the above sense exists. In Chapter 3,
what | use as the equilibrium concept is a combination of (CEFE) and (CEFH).

Since the only plausible household structures in the two-type economy with equal
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number of each type are P° and P2, using the notion of stability, as defined in
that chapter, simplifies the discussions.

The notion of an “optimal” household structure can be formalized. Namely,
set P*={P € P|Ix e X: (XP) e M}

Then a household structure P will be called optimal, if P € P*, that is if it

is part of an optimum optimorum (full Pareto optimum).
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3 Gains and Losses in Household Formation

In this chapter a pure exchange economy with a specific group or consumption

externality is investigated.

3.1 Two-Type Economy

Let us start with a very simple model, where there are only two types of
individuals. There are ¢ >1 commodities. There are two types of consumers,
females and males, of finite numbers n. >1 and n,, > 1 respectively. Let
| =FUM,FNM = g, be the set of the individuals in the economy, where F
is the set of females and M is the set of males. Individual i €1 has an
endowment bundle w; € IR{L. Assume i has utility U;(x;) when single and
consuming Xx; € Rﬁ. I assume well behaved preferences, which guarantees the
existence of equilibrium. To be precise, | assume each U; to be concave, strictly
monotone, and twice continuously differentiable on IR%{'H, such that the first
order approach applies. This type economy is characterized by the existence of
U 'R - R, U, R >R, such that U; =U_.VieF and
U; =U,,vj e M.

3.2 Two-Type Economy with Group Externalities

In this section we consider specific pure group externalities in two person
households. The group externality takes the simple form of constant additive

utility:

UM(x) =Ui(x) +Bj,i e F

Uj(xj) =U;(x;) +Bj, je M
where B, and B; represent the benefit of getting together and forming a
household for individuals of type F and M, respectively. Otherwise, each
individual who remains single enjoys his or her own utility U,(x;),i€ I. This

means that only if a female and a male form a household they will enjoy the
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group externality. Otherwise there is no externality. Further, let us assume there
exists a joint utility for the household of the form

h
Ul %) =& U,(x,) +B, }+aj {Uj(xj) + B, ]

=aUl(x)+aul(x), ie€F,jeMh={j}

h
Uiy;
consists of two individuals i € Fand j e M.

being the utilitarian social welfare function for the household h that

Without loss of generality, | assume n,, > n.. Let us start with the simplest
possible ~case. Suppose np =ny, =1 and some & and a;. Let
F={i},M={j}. Also, suppose that (x*,p*) is the P°-equilibrium of the
economy, i.e. if there is no multi-member household formation. Each agent
maximizes her or his own utility subject to her or his budget set, i.e. x; is the
solution to the following optimization problem:

max U, (x,) s.t p*X, < p'w,, K =1,].
X

| know that there exist numbers 4, , such that
gradU, (xg) = mp*k =1,]

lef < Zwk,
k k

These are the tangency and social feasibility conditions. Also,
U (X)) 22U, (w), k =1,j.

In other words, the agent will voluntarily trade and end up with an
allocation that provides both of them with at least as much utility as they can
get from their initial endowments.

Suppose that the household structure is P2, and one takes the Pareto

optimal allocation, x* = (xi*,xj*) > 0, without group externalities. In this case,

X* solves
max U, (X;)
Xj
st. X; + X < w; + wj,
U;(x,) 2U; ()
which gives

(3 gradU;(x) =4 grade(fo*).
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Note that (3) is the necessary and sufficient condition for the solution of the
above problem, disregarding boundary solutions.® On the other hand, market
equilibrium satisfies the first order condition:

(4) gradU, (x;) = mp* Kk =1,].

These two sets of conditions (3) and (4) are identical for g = K Therefore,
H
the first order conditions for a Pareto efficient allocation are the same as the first
order conditions for maximizing a weighted sum of utilities, that is:

maxaU" +a Ul st p*(x; +x;) < p*(w; + w;)
X; X

The first order condition for this problem is:
a.gradU, (x,) = Ap*, k =i,j,or
a.
grady; (x;) = 2 gradu; (x}),
a.

which is the same as the problem above for ( :Z—‘:. Note that if | fix the
i

parameters a, k =1i,j, then I can reach any particular point on the contract

curve.® For example, if a, =0, then the allocation in which the type M

individual consumes all of his endowments is a Pareto optimal outcome.® The

question here is which outcomes are stable.

Given any household structure, an outcome (allocation) is stable if there is
no possible outside option that in the current situation (price system) would
make anyone strictly better off. In this definition, the word “possible” plays a
very important role. Notice that | use the word stable in a “positive” sense. If

S If 1 switch the role of females and males the resulting optimization problem would retain the
same form of solutions.

® One should notice that a,, k=i, j, in the Utilitarian Social Welfare function can be viewed as
the power that each type has in the household.

" One should note that F.O.C. holds only for interior solutions, but this particular result is true
without using F.O.C.

& We may have seen such a phenomena, or at least similar cases, in some traditional marriage

norms in the past.
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one considers a case where the household structure is fixed— for example, the
cost of divorce is very high — then any interior point on the contract curve is a
stable outcome for a particular choice of a; and aj,i eF,jeM.

Definition 1. A feasible allocationx = (xi,xj)belongs to the household
extended oore of household (i, j) with group externality (briefly, extended core)
if it belongs to the contract curve of the economy consisting of household
members i and j. That is gradU;) and grad (Uj) are proportional,
Ui(x) +B >U;(w), and U;(x;) + B; >U;(w;)

Assumption (ETP) Equal Treatment Property in Equilibrium: If there are
several individuals with the same types, utilities, and initial conditions
(endowments, etc.) in the equilibrium, they would all end up with the same
allocation.

Definition 2 The extended core of the replica economy (briefly, extended
core of the economy) is the replica of the extended core for the household.

| use (ETP) in the proof for proposition 1, 2 and 3 The idea behind this
assumption is simple and appealing: Given the same type, utility and initial
condition, in equilibrium there should not be any discrimination among players
based on their “labels” or “names”.’

The extended core of the economy is the largest set that contains all of the
stable Pareto optimal solutions for the case of an equal number of individuals of
each type, where the individuals inside the household cannot trade after
separation (as an outside option), and should consume their endowments after
“divorce” (see the proposition below). One can think about it this way: The
individual only has the opportunity to trade before and during her/his marriage,
but is not allowed to trade after divorce. If this is the case, and | have an equal
number of individuals of each type, the extended core of the replica economy
represents the set of all stable P -optimal outcomes where P is the household
structure with |h| < 2 and there is one member of each type in each household of

size two. In other words, | have household structure P2. Furthermore, | allow

® Many game theory and network models use the axiom of anonymity in equilibrium, which is a

related concept: a mutations of players’ name will not change the outcome.
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single individuals to be present. Notice that if | allow for trade after the
separation, | should reconsider the stability issue.”” If no. =n,, =1, and if |
allow for trade after separation, then the P°-equilibrium allocation will be stable,
and will be a point in the core, and thus a point in the extended core. Pareto
optimality implies that if one divorces, the best she or he can maintain is the
utility of P%-equilibrium™. In this case, there is not another individual to make
collusion with, after the trade. If this is the case, then she or he will not enjoy the
benefit associated with household formation. Thus individuals prefer to stay in
the household after it is formed.

It is dear that the P°-equilibrium is a stable P2 -equilibrium. However, this
leads us to the question of uniqueness. Based on the assumption of continuity, |
can conclude that a subset of the extended core in a reighborhood of the P°-
equilibrium is the set of all stable P?-optimal outcomes.'” This will change if |
change a; and aj,i €F,j € M. Now, suppose n. = n,, =n. | can look at one

out of n formed households, and investigate the outside option for each
individual in that household if | allow for trade after divorce. First, let us state
the following propositions.

Proposition 1 If n. = ny, =n, and if the individual cannot trade after
separation, then the extended core of the economy is the set of all stable P?-
optimal allocations. These are supportable with some market price, given a
suitably chosen set of weights in the utilitarian social welfare function for the
household.

Proof. Using the above discussion and the Equal Treatment Property (ETP)
in a Replica Economy, | can conclude that each individual will match with an
individual of the other type in equilibrium. I allow for trades inside the household
in the extended core, but after formation of a household, there is no trade outside
the household: Everybody has already achieved her or his highest attainable

10 Obviously the way it affects the outcomes is different, too.

1 Assuming PC-prices are the going prices.

2 Remember that if one offers a point on the contract curve outside the extended core, an
individual can do better if she consumes her endowments. Thus, arbitrary trade should occur in

the extended core.
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utility, and there is no Pareto-improving movement left. Further, there will be no
gain for an individual from leaving the household. !

Proposition 2 If n. = n,, = n and individuals are allowed to trade after
separation, then a proper subset of the extended core of economy is the set of all
stable P2 -optimal allocations that are supportable with some market price, given a
suitably chosen set of weights in the utilitarian social welfare function for the
households. The subset is non empty. It contains the P°-equilibrium allocation
and a neighborhood around it.

Proof. | use the above discussion forn. = n,, = 1. Using the assumption of
the Equal Treatment Property in a Replica Economy, if no new household
formation is possible, then the P°-equilibrium is a stable P?Z-equilibrium. By the
continuity assumption, a proper subset of the extended core of economy in a
neighborhood of the P°-equilibrium contains the stable P?-optimal outcomes.

Moreover, for any household h, if x, = (xi*,xjf‘) solves

rp%xaiuih +aul st p*(x; +%;) < p*(w +wj)i €F,j €M,
i
thenx, = (x"x;) € EB, (p*).

Now, let us allow for the formation of new households. That is, allow two
different individuals of different types in two households to end their relations
with their partners and form a new household together (divorce and remarriage).
Let us distinguish between two cases here. In one case, all household utilitarian
social welfare weights are equal; in the other, they are different. First, suppose

a, i € F,M are equal for all households. P°-equilibrium (x*,p*) is P?-

i
equilibrium and x; = (x;',x;) € EB, (p*) for all h € P2. It is obvious that, by the
definition of an efficient budget set, there is no other allocation that makes at
least one person better off without making others worse off. Therefore, the P?-
equilibrium is stable. By continuity, there is a neighborhood around the PO°-
equilibrium allocation that is stable. Now suppose that different households have
different parameters a;, i € F,M. Take any female i and any male j belonging
to households g and h, respectively, and suppose that they form a new

household k , where they get Uf(y;) >US(x), US(y;) >U](x;) (a more relaxed
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situation is at least one of them is better off). This means(xi*,xjf‘) Z EB, (p"),

which is a contradiction. So, P°-equilibrium is stable and, by the assumption of
continuity, a proper subset of the extended core in a neighborhood of the P°-
equilibrium is the stable P2 -optimal outcomes. !

Now, consider the case where n. = n,,. Assuming well behaved utility
functions for individuals, and using the properties of a Replica Economy (mainly
| assume (ETP)), | know that in order to maximize the sum of utilities | must
have the maximum possible household formation. Without loss of generality, |
may assume n,, >ng. Thus, n, —ng individuals remain single. Notice that
remaining single (i.e. structure P?) is not a stable structure for households: Any
two individuals with different types can get together and be better off. Now the
question is what is the optimal outcome for this case wheren,, = n.. One may
ask whether there is any equilibrium. If yes, is it unique? Also, under what
conditions are the households that already exist “stable”? This dissertation does

not answer the above questions.

3.3 Two-Type Economy with Consumption Externality

Let us consider the two-type economy introduced before and (SEP) and (MON).
Suppose that utility takes the form that is introduced in (SEP). Also suppose
that Viij (xj) = o U J.(xj). Notice that in the two-type economy, defined earlier,

we have considered the household structure P?Z. If there is a positive intra-

household consumption externality (ozi;j > 0), then for a typical household h:

U= 2 aUe)+vi;&)]= 2= aUiex)+ e U k)]
ich, jeh, j=i ich, jeh, j=i
= Z @& +aj0éj;ipi(xi) = Zﬁiui(xi)v
ieh, jeh, j=i ich

where §; = (g +ajo Jieh,jeh,j=i Iflassume a,o;; >0,Vi,j €h,i =],

Jsi i

then B; > 0. Hence, the household exhausts its budget. If | have a single-person
household, it is clear that she or he will exhaust her or his budget as well. So a

competitive equilibrium allocation among households, i.e. the P2 -equilibrium, is

P2 -optimal, and can be individually decentralized. The next question is whether

25



or not this equilibrium is stable. Let us first look at the system of equations that

relates parameters 3, and a, :

3ty = 0,
or in matrix form
(4
1 a]l i _ ‘ﬂl l
o L) thy

1 : ,
If det[ ai"] =1—qj05; = 0, the matrix has an inverse and
Odi j ' '
1 [1 —%i ||
—oy B.

J

1-ayay ! a
_ 1 B~y
Iy Gmeyl )
For reasonable results, | should have a;,a; > 0. So, for a; > 0 1 get

B; — ozj;iﬂj > 0,and1— «

g
a.

j
2
8

and for a; > 0,

ﬁ] _ai;jﬁi > 0, and 1 — o

I;jaj;i > 07 or 5] _ai;jﬂi < O, and 1 — « < 0.

ij Y

Under these conditions, | have a one-to-one relationship between 3;’s anda; ’s.
In addition, | get a positive a; for any positive 3;. If these conditions hold, then |
can state the following proposition:

Proposition 3. If n. = n,, = n, individuals are allowed to trade after
separation, and the above conditions on (;’s and a;’s hold, then a proper
neighborhood around P°-equilibrium on the contract curve is the set of all stable
P2 -optimal allocations that are supportable with some market price given a
suitably chosen set of weights in a utilitarian social welfare function for the
households.

Proof. First, because of positive externality, as many households as possible
will form. It is clear that the PC%-equilibrium is a stable P?Z-equilibrium.
Therefore, the subset is not empty. By continuity, a proper neighborhood around

P 9-equilibrium on the contract curve is also stable P?-optimal. !
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3.4 Two-Person Households: Illustrative Examples

I use several examples to illustrate some of the simple facts and to shed light on
the more general cases. In the this section | go beyond the two-type economy
model and use the general setting from Gersbach and Haller (2001). A distinction
should be made between stability as defined in section 3.2 and the free exit
option discussed in Gersbach and Haller (2001) and Haller (2000). In the previous
section, | define a household to be stable if under given price system, the
individuals in the household do not have any incentive to leave the household.
This means that under the current prices the level of their individual utility will
become lower by leaving the household compared to staying in the household. In
other words, I am conducting the stability analysis under fixed equilibrium
prices. The free exit equilibrium in Gersbach and Haller’s sense is more or less
the same. In this section, however, | will compare two different household
structures, and therefore conduct a comparative static analysis. Thus the prices
will no longer stay the same. In other words, I am contrasting two different
utility levels for each and every individual under two different price systems
(which is a result of change in household structure).

In the sequel, ¢ >1 stands for the number of commodities, and|l stands for
the finite set of consumers or individuals. | begin with a simple example of a
three-person pure exchange economy without any externalities. One can think of
these three persons as different types of individuals. This will make the example
more general. The example illustrates that if there are no externalities, then there
is basically no incentive for the individuals to form two-member households. The
market outcomes will not change, regardless of whether individuals stay alone or
join together. Note that in the examples, superscripts denote the commodity and
subscripts denote the individual or household.
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3.4.1 Example 1

Let ¢ =2 and | ={123}. U;(x,;h) = u;(x;) = u; (x},x?) represents preferences,
where xik denotes the quantity of good k, k = 1...,¢, consumed by individual i.
Specifically, let us assume:

u, (x7,x2) = X,

U,(X3,X3) = X3,

U3(X3,X5) = X33,
and assume the individuals endowments w, = (X,X ),w, = (X, X),w; = (X X)

I normalize commodity prices so that p, =1 (i.e.p = (1 p,)). Thus, I have
three persons with the same endowments. One of them prefers to use both
commodities, while the other two only want to use one of the goods. Suppose
each individual acts separately in the market, i.e., the household structure
isP® = {{1},{2}.{3}]}. If so, there exists a unique market equilibrium calculated

by using the demand for commodities as follows:

X(1+p,) X1 +p,) XA+ p,)
1= Xp = 0x; = 0,x] = 2 X3 = Zx5 = .
1 2 2p,

In equilibrium the excess demand for good 1 is zero so that:

x(1 +p,) N X(1+ p,) _
1 2
The solution isp, = 1,and the market equilibrium is given by:
p = (1),
X, = (2x,0U; = 2X,x, = (0,X)U,= 2X,X;= (X,X),U; = x2

The first two individuals will trade, and hence will be better off. The third

3X.

1 1 1 _
X1—|—X2—|—X3 =

one will not trade. Now consider the household structure
Pt = {g.h} = {{L.2}{3}}.
Further assume that household g maximizes a Nash product of the form
W = Uy0)) U0 ) = () ()0 = () (2 ), 0< a<1. One can
think of o as the power of an individual in the household. The household
endowments will be: w, = (2x,2x), w, = (x,x). Again, assumep, = 1. Therefore,
there exists a unique market equilibrium. Namely, the demand for commodities is

as follows:
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L 20x(+p,) , 20-ax@+p,) ; x@A+p,)
X = —’X = 7Xh _ —  £7
g 1 g P, 2

In equilibrium, the excess demand for good 1 is zero, i.e.

1
X = XA +p,) pz).

2p2

1yl
Xg +Xp = 3.

The solution is:

0, — 5—4a
2 4o +1'
xt = 12a X2 = xS
g 4a+1"9 5—4a
do +1 5—4a
Hence, the market equilibrium is given by:
5 — 4«
P=(, \
( da +1)
X 11—« ' - 1-a —(1-«)
X = (12« ,12x U =12a"%(4a +1 (e 5— 4« ,
g ( 4o + 1 5—401) g ( ) ( ) ( )
3x 3x X2
X, :( ) )7Uh =9 .
4a +1'5 — da (4 +1)(5 - 4a)

Note that if o = %, I will arrive at the competitive equilibrium that I

calculated in the first part. If 1 assume that a member of the household will leave
the household if her or his utility decreases as a result of household formation,
then this is the only equilibrium under the assumption of free exit. In other
words, there is no gain from household formation in the absence of externalities.
This result is an instance of Gersbach and Haller’s (2000a) No Power Theorem: If
there are no externalities, individuals in multi-member households remain
powerless.

In the next example, | introduce externalities. One may predict that positive
externalities make it more attractive for individuals to form a household. Here |
consider only group externalities; which means that if individuals form
households their utilities change.
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3.4.2 Example 2

This example introduces a group externality associated with household formation.

When individuals 1 and 2 form a household, their preferences regarding private

consumption will change. The group externality is of the form:

L X{X2, if 1 and 2 form a household

Ul(Xl,Xl) = 1 .
Xi,  otherwise

1o [x%x%, if 1 and 2 form a household
Uy (X5,X5) =

X5,  otherwise
Uy (X3,X5) = Xix3.

Consider this particular form of externality as follows: F 1 and 2 remain
single, one goes to the movies, and the other drinks. If they form a household,
they will enjoy both activities together. If individuals 1 and 2 do not form a
household, I get the same results as in the first part of example 1; i.e., the market
equilibrium is:

p =11,
X, = (2x,00U; = 2X,X, = (0,X)U, = 2% X;= (X,X),U; = X
But when 1 and 2 form the household g = {1,2}, the market equilibrium

outcome changes. Assume household g maximizes a Nash product of the form:

W = U001 00600 =[x [ 1 )

and use Lemma 1 from Gersbach and Haller (2000b). Let x; =xj +Xx; and

g =x§ +x5 denote the total amounts of commodities 1 and 2, respectively,

purchased by household g. According to the lemma, maximization of the Nash

product U ,(X,))*U (x,))**) requires
1 l1-«a

1 o 1 1 1 1
Xy = ——X; = aX;,X; = ——— X+ = (L — a)X,
! a+(@1l—a) g2 a+(@l—a) ( )g
2 & 2 2 2 1-« 2 2
Xf = ———— X5 = axs,x§ = ———— x5 = (1 — a)x?’.
L a+@-w)® T a4 (1-a) (L= ¥

Substituting these values in W, | get:

W = U0 U000 =[xt (x| I3

_ [20 207,142
= [l — @) g

](1* a)]
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Thus, it is as if 1 am dealing with a simple Cobb-Douglas household again:
W, = Axpx;  withA =[o**(1 — af*]. The household endowments will be
wy = (26,2x), w, = (x,x). Again, let us assume p, = 1. Now, | can solve for the

equilibria as follows:

1+
XG}:X(]‘—’_pZ)?Xg:X pp2,
2
Xl _X(1+ pz) X2 _X(1+ pz)
h — »%h T :
2 2p,

In equilibrium the excess demand for good 1 is zero, so:
Xs +Xp = gx(1+ p,) = 3x,
The solution isp, = 1, and
Xg = 2x X2 =2xU = [a®(1— ol BX,
xt = x,x2 =x,U, = x%
This is a no-trade equilibrium. Inside the household, the endowments will be
distributed according to the individual power:
X; = 2aX,X5 = 2(1— Q)X
X2 = 2ax,%3 = 21— a)x,
U, = 402U, = 4(1— a)*2.
Suppose thata = %.13 Then formation of household is beneficial for individual
1 if and only if x? >2x, or x > 2. This means that incentives for household
formation depend on the size of the endowments. Notice that these kinds of
preferences exist when single individuals enjoy different activities when they are
alone but enjoy both activities, e.g. going to the movies and drinking together,
when they join.

3.4.3 Example 3

The following example is a more general case of the last example. 1 am going to
allow for different individual preferences after household formation. Consider the
last example with the following change:

B Thisis actually the competitive equilibrium with free exit. For a definition of this refer to Gersbach and
Haller (2000a)
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Ly (x1)?(x2)=°, if 1 and 2 form a household
Ul(Xl,Xl) = 1 .
X, otherwise
L s (x3)'(x3)!7, if 1and 2 form a household
UZ(XZ,XZ) = 2 .
X5, otherwise

Uy (X3,X5) = Xix3.
If individuals 1 and 2 do not form a household together, then the same
results as in the first part of example 1 hold; i.e., the market equilibrium will be:

p =),
X, = (2x,0U; = 2X,x, = (0,2)U, = 2 X;= (X,Xx),U; = x°
If individuals 1 and 2 form the household g = {1,2}, the market equilibrium

changes. Assume that household g maximizes a Nash product of the form
(1= B (1= (1-a)
I T

2
Using lemma 1 from Gersbach and Haller (2000b), let x; =x} +x; and

xg =x2 +x35 denote the total amounts purchased by household h. Maximization

L T

of the Nash product U ,(X,))*U,(x,))* ) requires that:

1 o
Xl_ X

o+T

1
9

* *
g T
xlx2 = X2 X2 = x2

9’72 g’
oFf + 1% o 4+ T1*

1 _
7X2_

where
oc=af,T= (1—04)7,0* = a(l—ﬁ),T* = (l— a)(l—y).
Substituting these values in W, | get:

W = Ul(xl))a(uz(xg))(l_a) N [X;‘ ]{(134—’7(1—(1)][)(5 ][(Jz(l—ﬁ)—i—(l—a)(l—a,” .

So | am dealing with a simple Cobb-Douglas household again:

](1—5 )

?

W, = A[xé ]6[x2
where
g

g

« (1—«

g 0 T W( )
o+ T o+T of +71*

§=[aB+v1-a)| =aB+7y— e
1= [aﬂ+7(l—o¢)]+[oz<l—ﬁ)+ (1—04)(1—7)].

The household endowments will be: w, = (2x,2x), w, = (x,x). For p; =1, |

(1-a)(1-7)

*
T

o 4+ 7F

A—

can solve for the equilibria as follows:
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1+p X(L+p) XL+ p,)
1 _ 2 _ 2 1 2 _ 2
Xg = 26(14p, ), x; = 2x(1 —6) : K =X = o
In equilibrium, the excess demand for good 1 is zero, so:
X(1+p,) 1 1
Xs +Xp = 2x6(1+p2)+T2 — 2X6 + 2x6p, DX XP, = 3%
The solution is:
0 — 5— 46
24541
xb = 1x—2— x? —12(1-6)—*—
g 46 +1° 9 5-—-46
Xi =3 X XE =3 X
46 + 1 5-—-46

The equilibrium price depends only on 6, which is in a sense the household
relative evaluation of good 1 compared to good 2. Note that individual 3 values
both goods equally. Also, notice that ¢ is itself a weighted average of individual
evaluations of the relative importance of goods with respect to the power in the

household. Now, inside the household | have:
o Xl B 12046X Xl B lZ(l—a)'yX

1 _
- _(45+1)’2_ (46 +1)
2 12a(1- B)x 2 lZ(l—a)(l—’y)X'
! (5-48) 77 (5 —46)

For allocations inside the household the power of individuals in the household
and their personal relative evaluations of goods are directly related to the optimal
choice, which is exactly what one would expect.

Notice that 3 and ~ show the relative tendency of individuals 1 and 2
toward good 1, respectively (and so do 1— 3 and 1— v for good 2). ® « and
1—« represent the power of individuals 1 and 2 in the household. Hence, it
makes sense that the equilibrium allocation of good 1 for person 1 is directly
related to o and 3, and for person 2, it is directly related to 1—« and .

Moreover, the equilibrium allocation of good 2 for person 1 relates directly to «

d
¥ which i lto ———.
which is equal to ara- g
% To be precise, they are the share of expenditures on good 1 in the total expenditures
(=income).
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and 1— 3, and for person 2 relates directly to 1—« and 1—~. Again, notice
thatif o = 8=~ = %, then § = %7 and | get back to the no trade equilibrium.

3.4.4 Example 4

Suppose that there is another type of group externality associated with the
formation of households, i.e. individuals 1 and 2 care about the same good if they
are alone, but if they form a household, their preference will change. Thus, | have
a group externality of the form:

L x;xZ, if 1and 2 form a household

Ul(Xl,Xl) - 1 .
Xi,  otherwise

xxx3, if 1and 2 form a household

U,(X3,X3) = |

U, (X3,X5) = X3x3.

Xy,  otherwise

One can think about this problem as follows: Suppose good 2 is beverage,
and both 1 and 2 are social drinkers. They will not drink if they are alone, but
once they get together, they will enjoy drinking.* If individuals 1 and 2 do not
form a household together, then:

x(1 x(1+
X% = —( - p2)7X]2. = O,X;' = —( pz),X
1 1

In equilibrium, the excess demand for good 1 is zero, so:

op)  xm) AR Sy g,

The solution isp, = %, and the equilibrium is:

1 XA £Py)

2 , X(@+py)
2 _ gxl ; = TR

X
13 2p2

1 1 1 _
X] +X; +X3 =

1 6 6 6
= —,X = —X,O7 U :—X,X = —X7O,
P (LS) 1 (5 ) U, X% (5 )

6 3 9
U, = =x,X, =(x,3x), U, = =x2
» = g% % =X, Ug =
If 1 and 2 form a household, the outcome of market equilibrium changes.

Assume that household g maximizes a Nash product of the form:

W = LY U = (T e e )

16 Note that they will still enjoy the other good (good 1), even if they do not form a household.
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Using lemma 1 from Gersbach and Haller (2000b), let x] =xj +Xx; and
xZ =x% +x3 denote the total amount purchased by household h. Further,

maximization of the Nash product U,(x,))*U,(X,))* ) requires

2

xi = axg,x3 = (L—a)x},xf = axt,xf = (L—a)x?.

From substituting these values in W, | get:
W = U (%)) U x ) =[a* (1~ a)za]xéxs-

Consequently, I am dealing with a simple Cobb-Douglas household again:
W, = AxixZ,  whereA =[a**(1 —a)**]. The household endowments are
wy = (2%,2x), w, = (x,x). Assume p, = 1. Now, I can solve for the equilibrium
as follows:

1 x(1 x(1
Xe =X(14p,) =x¢ = x=——P2 XE = x@+p,) pz),xﬁ _ X3+ p)
P, 2 2p,

In equilibrium:

Xg + Xp :gX(l—‘r— p,) = 3x.

The solution is p, = 1, so:

1
Xg =X (14 py ) = 2x, %} :xﬂ:ZX,
P,
1 1
Xﬁ :X( ;_pz):X,Xﬁ :X(2+p2):
P,

Now, in the household,
X7 = 2aX,X3 = 2(1— Q)X
x2 = 2ax,X3 = 2(1— a)x,

If a=2, then U, = x? after the household formation. Compared to

U, :gx in the case of remaining single, household formation is beneficial if

x? > 1.2x, or x >1.2. Again this shows that benefit from household formation
depends on how large the endowment is.

In Chapter 6, | state the nsights from the simple model and examples |
introduced so far. Further, | try to relate it to real situations. I also suggest some

ways for extending the model.
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4 Effects of the Price System on Household Labor Supply

4.1 Introduction

In Chapter 3, | have discussed the outcomes of a pure exchange economy when
individuals rather than households are the building blocks of the economy. In this
chapter, | consider the effects of the price system on the household labor supply if
labor is added to my previous model. Specifically, the choice of labor vs. leisure
for different genders in a two-type economy is explored. An individual decides
about his/her choice of labor (more labor means lower leisure) and private
consumption given the price of private good and wage rates. In this model, there
is a wage difference that could have been caused by an inherent difference
between each gnder’s productivity. Of course, genders’ different productivities
are not the only explanation for wage differences. The dynamic behind this
gender difference is not the main concern of this chapter, and | assume it is
given. This is not an unusual assumption. For example, Becker (1991) specifies
the sources of difference in productivity between genders. He refers to
“biological” differences that lead to the assumption that an hour of household or
market time of each spouse is not a perfect substitute for the other spouse’s time.
He also mentions that women have a “comparative advantage” over men in the
household sector. He later suggests that dnce *“household activities are much
effort intensive than leisure-oriented activities and may be more or less effort
intensive than market activities” married women allocate less energy to each
hour of work than married men who spend equal time in the labor force, and this
can be an explanation of why they are paid less per hour of work. My motivation
behind this chapter comes from my personal experience with labor force
participation in Iran. During the years after the revolution, te investment in
human capital in general and especially in women increased tremendously.
Parents spent a lot of resources on educating their daughters. Moreover, girls
increased their share of college education, to the point where more than sixty

percent of college students were female. Despite this fact, the market seemed to
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still discriminate between the genders by lower wages offered to women. My goal
in this chapter is to see how a wage differential for female workers affects labor
force participation and also to see if there is an economic model that supports my
observation about female labor force participation in Iran.

There are six main findings in this chapter (see results 1-11 in section 4.4).
First, a higher wage rate leads to an increase in self and spouse’s consumption, a
decrease in own leisure, and increase in spouse’s leisure, ceteris paribus. Second, a
higher price of private good leads to a decrease in consumption, ceteris paribus.
Third, higher leisure leads to an increase in own consumption, ceteris paribus.
Fourth, a higher power of an individual in the household leads to a higher private
consumption and higher leisure. Fifth, a higher weight of consumption in one’s
utility function leads to a decrease in leisure, ceteris paribus. And finally, the
more altruistic an individual is, the less is his/her own consumption and the more
is the spouse’s consumption. Section 4.6 revisits Spence’s explanation of
sustainable wage discrimination. As a result, female labor participation remained

low.

4.2 The Model

Let us start with one of the simplest models that one can think of, where there
are only two types of individuals (two-type economy). This simplistic model will
give us some insight as to whether the interaction of different types results in a
‘better’ (in a normative sense) outcome for a household in the presence of
externalities. Suppose that there are two types of consumers, female and male,
and the numbers of the two types are n_ and n,,, respectively."’

Let 1 =F UM ={12,..,n, +nc}, be the set of the individuals in the
economy, where F is the set of female and M is the set of male individuals.
When appropriate, we use i € F and j € M to represent a female and a male,

respectively. Let U;(x;,L;) be the utility associated with an individual i,

ie F,M, and X, € R,, the commodity consumed (one can consider it as a

=+

7 Here we are interested in the household and the effect of marriage on the well-being of an
individual, but nothing can stop us from thinking about partnerships, etc.
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composite good) and L; € R is the amount of leisure consumed. Without loss of
generality, let us assume that the total amount of time available is 1 unit. That
means 1—1I; = L;, where |, is the fraction of the available time that individual i
spends on working (i.e., labor). We assume well behaved preferences that
guarantee the existence of equilibrium. To be precise, we assume each U; is

concave, strictly monotone, and twice continuously differentiable on ]R{2++, such

that the first order approach applies. Additionally, p,w; are the price of the
private good and individual i’s wage rate, respectively.

If we consider individual i alone he or she solves the following problem
mXain(xi,Li) stpx, <w,1-L)iel

Equating the marginal rate of substitution to the price ratio, one gets

whoooufon w T T

MRS

Now, suppose two individuals i,j form a household. Suppose further that after

marriage they maximize a joint utilitarian social welfare function subject to the
joint budget set, as follows.*®

ngixOéUi &, L) + @ — aJ;(x;.L)

st plx; +X;) <wA-L)+wl-L) ieF,jeM.

Solving for the first order conditions resulting from Lagrange leads to
s, = Q9 p oo 9Y/0% _ p

whoooufon o w, Whooufonwp
Further, note that
an/aXi e
;oL a

To learn more about this result | look at the following two examples.

8 In this set up aand 1 — a.can be viewed as the power of each individual in the household.

38



4.3 Hlustrative Examples
4.3.1 Example 1:

Suppose there are two individuals in the household with equal weights, « :%,

and Cobb-Douglas utility functions of the form:
U, =xL,U, =xL,.

Then,
oU, /ox _
ﬁzﬂzl_azl_ﬂ_l:% S, =1,
,/oL, L, o«
Moreover,
oU. /ox: _ —1 :
MRS, | = U L 1o _p x = @-)M =12
U fon x x oW, D

Now, using the budget equation, and the fact that |, = I, , yields
p(Xl + Xz) = (Wl +W2)|1'
Substituting x, andx, from the above, with I, =1, in previous equation, gives

p((1— Il)% + - Ip%) = Wy W)l — (@ )W+ w,) = (W + Wy,

—

_ Wl W _ W
2p 2p T
This makes sense: If the power in the household is equal, each spouse works the

Which in turn leads to: x, Xy

w
and U, = 4—1,U
P

same amount, and their consumption of private good is directly related to their
wage rate and inversely related to the price of private good. It is interesting to
note that even under the assumption of equal power inside the household when
there is a difference in treatment of each gender in the society (here, wage
difference) that difference leads to a difference in the private consumption within
households and therefore in the utility level of each individual. Thus unequal
treatment of women in the workforce can induce their unequal treatment in
household. For the case where w, =w,, the outcome is identical for both
genders; there is no difference in utilities and private consumption levels.
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4.3.2 Example 2:

Suppose there are two individuals in the households with given powers « and

1—a, and Cobb-Douglas utility functions of the form:U;, = x,L,U, = x,L,,
respectively. Then,

L 1—« 11—«
S _- L =——L,.
L2 o T o L2

Also,

X, = Llw_; — (1_|1)% and x, = '—z\% _ (1_|2)%,
= L, in the budget line

Now, substituting x; and x,,and L =

(0]
p(X, +X,) =w,1—-L)+w/l-L,)
gives

W w 11—«
}7('—1?1#”—2;2) =w - ——L)+twfl-L,
1-— 1-—
Wl—al-z +Lw, =w; —w,
(@] o

which in turn leads to:

- L, +w, —w,L,,

Lzzg W, + W, L 1l-a W, +Ww,
2w, (1— ) + aw,|| 2 w,(l—a)+aw,
y Qo w W L W W, + W,
. 2p wl—a)+aw,|[[ % 2p w,(1— )+ aw,

It is interesting to look at the special case whenw, = w,. In this case,

L, =1-oL =ax, = ——X, = —=
1 12 L 12 ’
P p p p
Comparing this result with the outcome of previous example where power was

1-aw aw (1L —a)’w a’w
— 1 1 Ul — 1 ’UZ — 1

equal, and assuming that U_1 and U_2 are the maximum utilities that each
individual can gain if they remain single, leads to the conclusion that this
household forms only if

2 i 2
UlszUlZEHMEﬂH(l—a)ZEE_)agl
p 4p p 4p 2

SN

and
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Uzzazwlzu_zzﬂ_)a_zwlzw_ ZE Zl
p 4p P 4p 4 2
Both of these conditions hold simultaneously only if o = % This makes sense: If

the wage rates are the same, households form only if the power of each sex in the
household is equal. Otherwise, the spouse with lower power will work less (and
have more leisure time) and consume more private good and at the same time
earns higher utility level! Needless to say this has to do with the specific utility
function that we are using here, Cobb-Douglas.

4.3.3 Example 3:

Now, suppose there are two individuals in the households with given powers «
and 1 — «, and Cobb-Douglas utility functions of the form:

_ 1- _ 1-
U, = x LU, = x,°57.
11—«

Again, we will have, L, = L,. Also,
«
oU; [ 0x; .
MRS, / T N L VI )
b U, /al_ Q-6 w 1-08)p

Substituting x, and x,,and L, = 1-a

l-«o

pw; 11— Wy
+ =w,(l-—~L)+w,(1-L
Ty e (1 = — L)t wil-L)
p 1-« 1—
1_6[W1 - L2—|—W2L2]:W1—W1 - W,L,,
which in turn leads to:
w, +w W, +Ww
L =(1-a)(1- L2 I, =al- L«
! ( )< 5)W1(1— a) + aw, 2 ( B)Wl(l — ) + aw,
W, +W W, +Ww
—(1— 1 2 Ix, = 1 2
- a)s p wy(l— )+ aw, X2 a2 p w,(1—a)+aw,

Again, it is interesting to look at the special case whenw, = w,. In this case,

— 20— )1 B)L, = 2al— B),x, = 21 —a)ﬁ%,xz _ 250)%,

41 — o) B - Bw, u, _ 4B - oWy
P P

U, =
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Comparing this result with the outcome of previous examples leads to the

conclusion that this household forms only if

PRV _ _
J— 2 J—
oV L= 5 - p) ™ a2t ma <l
p p 4 2
and
2 _ _
u, = S, - )
) .
DL 5 pa-p a2 Lol
p p 4 2
Hence, %g a < % And of course, this inequality is only valid if « :%. These

three examples are in line with the No Power Theorem which was stated in
previous chapter. In these examples, too, in the absence of externalities there is
no gain from household formation even though they are not in the context of a
pure exchange economy.

4.4 Positive Additive Externality

Let us assume that the individual utility function of each gender takes the form
of U;(x;,L;) = BlInx; +(@ — B)InL;,i € F,M . Note that the choice of the same

utility functions for both types of individuals is intentional because the central
idea in this chapter is to investigate the effect of exogenous price (wage rate)
differences on labor supply. Further, suppose after forming a household each
individual cares about the well being of his/her spouse, and so their utilities can
be expressed as

UPE& Ly XpLy) =U (g L) + &M X, L),

ULy o Ly) =Uy(pLp) + &U (x4 L),
with 0 < & <1 i,j=1,2. 5ij represents how much an individual cares about
the well being of his/her spouse, and therefore represents altruism within the
household. The household utilitarian social welfare function is of the form
aUZ(.)+ (1 —aJ3(.) where o and 1—« are the power of each individual in the
household. A typical household wants to solve the following problem:
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rE(IaII_Xalleé(l,Ll,xz, L,) + (@ — al;&y,Ly X, L),
subject to:

p(x, + X)) <w1-L)+wfl-L),,
Uf«uqmngz¢HM6%§+«1—ﬂnm1—ﬁ»

U%WHMMQZEMW%9+O—®MG—®,

X, >0x,>00<L <10<L, <1

Note that the sum of labor and leisure is one.” To ensure that given the
endowment, the utility level is positive we also assume:

mintWs Wo sy gya s 1.

The first order conditions for the above problem lead to:

(3

B Wy B W,
= —_— s X —_— &
1 1_5 p 1 72 1_5 P L2
The solution to the above optimization problem is:
w,tw, 1 Wi +W %
X]_ ﬂ 1722 - ’
p 1+ p 1+
W, +Ww 1 W, +Ww, v
L =02, =2
1 w, 1+ 2 w, 1+
1—
where v, = abp + - 0) :
a+ 1 - a)y,
There are three important properties for~,,
dy, _d[1-a@-&) | —A-&)a(l-&)+&[-(1-&G)[1-al-&)]
da dala(l-&)+ & (a1 6n) + &, )
a[1oG =) + 60— &)+ (1- &) ol 5y
2
(a(l- &)+ &)

_ - + (1_ 521)
(a(1- &)+ 521)2

<0,

19 Thatislj + Lj = 1, assuming that the total time endowment is normalized to one . Later | relax this
assumptionto |; + Lj = e and use homotheticity.
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dy, d [a512+(1—a)] afa+@-a)y)-0 a

= = >
d&, dé,la+@—a)y (a +@0 - a)fZl)z a+(1 - )&,
d’)/l _ d [, +(1—Oé)]:O_(l_a)(a§12+(l_04)):_(1_04)(05512+(1_05))<0
dé,, d&la+ (11— a)s, (a +@1- a)£21)2 (a + (0 - )&, )2
If I, + L, = ¢, then using homotheticity, gives x;,., = &X{gqand L., = cLijq .

and | have to assume

1

min(wl W) ))ﬂ(l _ 5)(1*15)
p

to ensure that u” > 0. Hence, without loss of generality from now on | assume

€ >

(3

e =1. Let us define household wage as w, =w, +w,. The following
observations are especially interesting:

OX. . i . . .
1. WI > 0, higher wage rate leads to an increase in consumption, ceteris
[

paribus.
OX; . . :
2. Fv > 0, higher wage rate for the spouse leads to an increase in own
]
consumption, ceteris paribus. This is the direct result of externality.

OX. ) . . :
3. —+ >0, higher household wage rate leads to an increase in consumption,

ow,,
ceteris paribus.
OX: . . . . .
4, 0_I<0’ higher price for private consumption leads to a decrease in
Y

consumption, ceteris paribus.

OX. _ . : . : .
5. a—L' > 0, higher leisure leads to an increase in own consumption, ceteris
i

paribus. At first glance, this result might look counter-intuitive, however,
this is a result of using specific utility function (remember that for Cobb-
Douglas utility function the share of expenditure on each “good” is fixed).
g);i = gzi aazl > 0, because g—2< 0 and % < 0. The higher the power
of an individual in the household, the higher the private consumption.
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0 oxX, O 15) 0

7. X _ %4 9 < 0, because A< 0 and — L >0.
0, 0 08, o 9,
OX oX, 0 OX 15,

8. s i > 0, because P o0and 2L <o,
0y 07 08, oM 0%,

dL. _ L . .
9. W < 0, higher wage rate leads to a decrease in leisure, ceteris paribus.

|
oL, . . :
10. — > 0, higher wage rate for the spouse leads to an increase in own
J
leisure, ceteris paribus. This is happening as a result of externality.

oL oL O oL.
11, & S0 > 0 , because —< 0 and oM < 0. The higher the power
Ja Oy, Oa oy, Oa
of individual in the household, the higher the amount of leisure.
12. % <0 or oL, > 0, higher weight of consumption in utility
op o(1— p)

function leads to a decrease in leisure, ceteris paribus.

Next, | will derive the effect of change in relative prices. First, what happens

if all prices <change by the same percentage, that is, if

W, = 6w, W, = éW,, p = §p, then using

w, +w, 1 X _6W1+% "

X, = 3 Xy = :
. p l+'71 ? p 1+71
W, +Ww 1 W, +wW,
L, =@1-3)1—2 L =0-3)—1—2 :
! w, 1+ 2 w, 1+

yields X, =X, X, =X,, L, =L;,L, =L,. This means the above change will not
have any effect on the utility level of individuals. Second, if all prices change by
the same amount, that is w, =w, +6w, =w, +6p =p+6, | use the
following lemmas to investigate what happens to consumption, leisure and utility
level of each individual.

Lemmad4.1:

FA>B thn?®sAtO
B Bx+o
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Proof:

A>B<:>A6>B(S<:>AB+A6>AB+B(S(:)A(B+6)>B(A+6)<:)§ BA—L‘Z.
Lemma4.2:
fA> 28 then D s AT20
B~ B+
Proof:
A A+25
A>2B < Ad >2B6 < AB +A6> AB +2B6 < AB + ) > B(A+20) & — >

B+6

Lemma4.3:

If w,>w, >p then X, <X;,X, <X, L, <L,L, >L, and u; <u, and one
cannot tell what happens to u, .

Proof:

W, >W; >p so, W, +w, >2p,w, +w, >2w, and w, +w, < 2w,. Thus,

W, + W, >w2 +Ww,; + 26

W, +w; >2p = = X < XXy < Xy,

p p+6
W, +w, W, +w, +20 . .
2 2 1
W, W, > 2w, = W11> . =L <L ,andu;, <u,

W, + W, >W2 +w, + 26

=L, > L, , and one cannot tell what
W, W, + 6

W, +W,; < 2w, =

happens to u,.

Lemma4.4:

If w, <w, <p then x; >Xx;,X, >X,L; >L,L, <L, and u; >u, and one
cannot tell what happens to u, .

Proof: Similar to previous proof. Just repeat the above proof, changing the
direction of all inequalities.

Lemma4.5:

If w, >w, >p then x; <Xx;X, <X,L >L,L, <L, and u, <u, and one
cannot tell what happens to u, .

Proof:

W, > W, > p so, w, +w, >2p,w, +w; >2w, and w, +w,; < 2w,. Thus,
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w, + W, >w2 +w, + 26

W, +w; >2p = = X; < XX, <Xy,

p p+o
w, +w, W, +w, +20 .
w, +w, <2w, = 2 —1 -2 1 =L, > L, , ad one cannot tell what
W, w, +6

happens to u,, and
W, + W, >W2 +w, +26

=L <L,,u, <u,.
W, W, + & L 2072 2

W, +W; > 2w, =

Lemma4.6:

If w, <w, <p then Xx; >X;X, >X,,L, <L,L, >L, and u, >u, and one
cannot tell what happens to u, .

Proof: Similar to previous proof. Just repeat the above proof where changing the
direction of all inequalities.

4.5 Calculation of a Fixed Point for the Model

In the household economics literature, child labor supply has been investigated in
various papers. An interesting survey of the literature on child labor is provided
in Basu (1999). In that survey, he introduces a model in which each member of
household’s labor supply depends on his/her powers in the household and power
of that household member depends on the labor supply. He proposes using the
Fixed Point Theorem to calculate the powers endogenously in that model. In this
section, | use Basu’s proposed method and apply it to my model.

Let us assume that the power of each individual in the household is exactly
equal to his or her earning share which is defined as following

w,(l-L) 1 o w,1-L,)

o = , = .
w,1-L)+w,1-L) w,1-L)+w,(1-L,)
Using Brouwer’s Fixed Point Theorem, one can show the existence of an

endogenous solution to the model in section 4.4. Leisure (or kbor), which is a
function of power, can be endogenously calculated if we assume power is a
function of leisure (or labor income) as mentioned above. | can also endogenously
calculate the powers (which are functions of labor) but | only show the former

one. Here is the statement of Brouwer’s Fixed Point Theorem in Mas-Colell,
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Whinston and Green (1995): “Suppose that A c RN is a nonempty, compact,
convex set and that f : A — Ais a continuous function from Ainto itself. Then
f(.) has a fixed point; that is, there is an x € Asuch that x = f(x).” In my
model, leisure is a function of power and power is a function of leisure (or labor),
so we can use the method proposed by Basu (1999).

L flL L)
L (L, .L)

By substituting A= (1 — ﬁ)(w1 +Ww, ) in the abovementioned formulas for L, and

1

2

L, we get:
W tw, 1 A 1
L=@1-5 W 1t Wit
o tw, Ay
L=0a-0) w, 1+ w1+,
Now using o = wd-Ly) we need to calculate and — 1
w,(1-L)+w,(1-L,) 1+, 1+
which can be done as follows.
: [ w,(1-L,) ] +[ w,(1—L,) ]
Lt 1-a)  Plw@-L)+w,d-L)) (w,@-L)+w,Ll-Ly
a4+ (- )y, w,(1—L,) ] +[ w,(L—L,) ]5
wl-L)+wl-L) (w@-L)+wa-Ly))*
_ G @ -L)+wfl-Ly)
w (1 — L) + &wo( — L)
14~ = w - L)+ W —L) +éw, G- L) +wl— Ly
' w1 - L)+ w1 - L)
Wy (L) (14 & ) +Wol — L) (L + &n)
w, (1 — L) + &w,(L — L) ’
1 w,l-L)+&Ew,(1- L)
I+ w@—-L)(1+&,) +w,d—L)(1+ &)
And finally,
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o y 1 _ oW, (1 L) +w,(1-Ly)
I+y wld-L)+ Hw,(1-L,)
v wy@—L) 4+ &Hw,(1—Ly)
wi(l—L)(1+ &, ) +w,l —L)(1+ &)
M §oW (1 — L)+ wy(1-Ly)
1+ w(d- L1)<1 + 512) +w (1 - L2)<1+ 521).
Using the above calculation for 1/(1+ ) and ~,/(1+ ), L, and L, are

derived as functions of wage, leisure, and known parameters. More importantly
they are independent of «.

A 1 A wy(L— L) + &w,(1 —L,)

L = — ———
Fowg iy, ww - L) (148, ) Hw,d L) (1+ &,

) = f1(|—1’|—2)a (*)

A n _A oW (1 —-L)+w,(1-L,)

Wy Lty Wow (- L) (146, ) +wy - L) (14 &
Note that f(L ,L,) = [fl(Ll, L,) L, Lz)]T, as described above, is defined on a
1

non-empty set (for example, if 8 = %,Wl =W, &, =&, =0 then L, =L, = >

is a solution) and f is a continuous function from RN into itself. Moreover, by

L2 = ) = fz(l—lll—z)- **)

design powers of individuals in the household, i.e. aand 1—«, which are
defined to be the share of individual’s labor income are bounded. Both 1/(1 + 71)
and 71/(1+ 7 ) are less than one and therefore are bounded. Also, if we assume
w, = nw, (orw, = (]/n)wl), then using (1 — 3) < 1 we have:

é:(l_mwl W) :(1—5)(1+1)§ (1+£),
W, Wy U n

A _(1_5)(W1 +W2) _
;o - D6+ D <04

This means f(L,,L,) < (l+£) and f,(L,,L,) <@ +mn). In other words, f is
n

bounded. Also, note that # is close to one since it is the relative wage gap.
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Hence, by using Brouwer’s Fixed Point Theorem there exists a solution to

L=[LL] =1 L),
Now divide L, by L,,

A w,1-L)+&Ew,(1-L,)
LW w, (1 — Ll)(l + 512) +w,(1 - Lz)(l + 521)
L, A WA —L)+wfl—-L)

W_2W1(1_ Ll)(l + 512) +w,(1 - Lz)(l + 521)

_ W w,1-L)+ &Hw,A-L)
1 & -L)+w,1-Ly)

w

to get,
2 2
&1 (Wl) LA-L)+wwL(I-L)=wwl,(1-L)+¢, <W2 ) L,(1-L,).or
2 2/ \2
o (W) Ly — & (wy ) (Ly)” Fwywply —waw,L L,
2 2, V2
= WW,L, —wWwW,LiLy + &, (W, ) L, — &y (w, ) (L, )
Rewrite this equation to get the following quadratic equation:

= ()| (L ) g (w, f wwy [ (Ly) + | (W) (L = & (W, Ly =Ly | = 0

2
If [512 (W1>2 —|—W1W2] - 4[—512 <W1)2H§21<W2)2<|—z)2 — &1 (W, )2 L, —W1W2L2] >0,
the above quadratic equation has two solutions.

Note that in the coefficients of this quadratic equation are known parameters or

expressions of L, . So, the solution would be of the formL, = f(L,).
2
2[512 (Wl) +W1W2}
=
2[_512 (Wl )2 }
2
\/[512 (Wl >2 +W1W2] - 4[_512 <W1)2H521<W2)2<L2 )2 —& (Wz )2 L, _W1W2L2}
2 [ —&2 (Wl )2 ]

This is exactly what is needed to solve for the fixed point. Plugging this value of

L, in (**) leads to an equation with one variable, L,, and that gives L, in terms
of known parameters. Of course, with knownlL,, L, is easily calculated using the

solution to the above quadratic equation.
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4.6 Labor Participation Rate for Females in Iran

My original interest in the labor force participation stems from an observation |
made, while working on a project that dealt with comparing rural women in Iran
with those in South Korea, Indonesia and Bangladesh (Mousavi and Mohemkar-
Kheirandish, 1997). Later, a World Bank report on MENA (Middle East and
North Africa) countries confirmed my earlier findings (MENA Development

Report, 2004). This Report suggests:

“Women’s education has had large payoffs in lower fertility, in better
family health status, and in more education for children. Despite the
benefit in those crucial aspects of well being, investments in girls’
education have not achieved full payoffs in terms of the economic well-
being of women, their families, and the economy as a whole (...) the rate
[of participation of women in the labor force] remains low in MENA

compared to that in other regions.”

In Iran, while female education has improved considerably since 1960’s, the
female labor force participation rate has not improved proportionally. For
example, the literacy rate among women more than tripled between 1960 and
2000 while it increased by a growth factor of 1.84 for men during the same
period. During the same period, the gap between male and female average years
of schooling (defined as male average years of schooling divided by female
average years of schooling times 100) decreased from 220% to 135%. The same
trend was observed for primary and secondary school gross enrollment ratios. The
success rate of female students in the national college and universities entrance
exams became so high (at some point, more than 60% of students entered the
universities were female) that the government even started to consider
affirmative actions in favor of male students! At the same time, the labor force
participation rate stayed more or less about 20% until 1990 and only increased to
30% (that is, a 52% increase between 1960 and 2000 which is close to average for
MENA) while some other countries experienced increases of more than 100%
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(and in some cases even more than 500%) over the same period of time. Also, the
unemployment rate among the women with education above middle school
(middle school, high school, or higher education) was considerably higher than
those with low education (illiterate, some primary, or primary). In the year 2000,
the ratio of women’s wages to men’s wages was 0.82, the percentage of the wage
gap unexplained by productive characteristics was 56% and the percentage
increase in women’s wages if discrimination were eliminated was 12%. Average
years of education for female wage earners was 9.1 years, for female labor force
participants was 6.9 years, and for female population was 5.8 years. The
corresponding numbers for men were 7.0, 5.9, and 6.8 years, respectively. These
statistics were my primary motivation for thinking that maybe female workers
need to signal “quality” through education and that might be one explanation for
why the education of girls has increased a lot while their labor force participation
rate has not.

Is there any theoretical model that can back up this observation and
reasoning? My original presumption was that this model has to be a general
equilibrium model. The reason | was thinking this way was simple: If we get
stuck in a “bad” equilibrium, there has to be a feedback that keeps us there and
make it possible to justify staying there. What | do in the rest of this section is
use Spence’s market signaling model (see Spence, 1973, 1974, 1976 and 2002) to
explain that the Iranian women’s behavior could be consistent and explainable
with his signaling model. In one of many variations of his model, Spence assumes
that there are two groups, men and women. There are two productivity levels,
high and low, and the cost of education for the group with lower productivity is
higher. Education serves as “observable, alterable” characteristic while gender is
the “observable, unalterable” characteristic. He assumes that the distribution of
productive capabilities and the incidence of signaling costs are the same within
each group, though later he relaxes this assumption. He poses the following
question: “How could sex have an informational impact on the market?”” The way
the model is set up, the unconditional probability and conditional probability
that a person drawn at random from population has a high productivity given
that he is a man (or she is a woman) are the same. In other words, gender and
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productivity are uncorrelated in the population. Hence, employers cannot use
gender as a predictor for productivity. Further, men and women of equal
productivity have the same signaling (education) costs. Spence argues that even
though the signaling cost is the same for both genders, gender still may have
informational impact since the opportunity sets of men and women of comparable
productivity need not be the same. He reasons that if the employer’s beliefs
distributions are conditional on both gender and education, then only other
individuals of the same gender feel the external impact of a gender’s signaling
decision. It follows that if at some point of time investment in education is not
the same for the two genders, then returns to education will be different the next
round. He says:

“...There are externalities implicit in the fact that an individual is treated
as average member of the group of people who look the same and that, as a
result, and in spite of an apparent sameness the opportunity sets facing two
or more groups that are visibly distinguishable may in fact be different. The
employer now has two potential signals to consider: Education and sex. At
the start he does not know whether either education or sex will be
correlated with productivity. Uninformative potential signals or indices are
discarded in the course of reaching an equilibrium...there is at least the
logical possibility that men and women will settle into different stable

signaling equilibria in the market and stay there.”

This means it is possible that high-productivity women have to spend more
on education (and have less to spend on other goods) to convince the employer
that they belong to high productivity group compared to their male counterparts.
My conjecture is that this is indeed the case and Spence’s model provides a
plausible explanation of the situation in Iran.

| close this chapter here and move on to the empirical part of this
dissertation where households are dealing with poverty and mobility. The

decision making process in the following chapter has to do with how government
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should “target” troubled households. Thus next chapter investigates a completely

different aspect of household economics.
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5 Dynamics of Poverty in Iran: What Are the

Determinants of the Probability of Being Poor?

5.1 Introduction

After The Iranian revolution in 1979, which was based on egalitarian ideas and
rooted in Islamic beliefs of the population, one of the goals of the government (or
at least one of its claimed goals) has always been to reduce poverty. In this
chapter I am trying to look at a specific period of time in Iran, i.e. four years
after the end of the war between Iran and Irag, when foreign debt reached it
maximum and the government started to pay back its debts. To have some idea
about the distribution of income in an economy, one should know &out three
different concepts: Poverty, inequality and income mobility. Altogether, they give
the researcher a better picture of income distribution and its dynamics, and as a
result a better picture about how the wealth is distributed in the economy. This
chapter will focus on poverty, which is one of the basic concerns of every
government, especially in developing countries like Iran. Moreover, | will explain
the trend of poverty through time. | will also talk about income mobility in Iran.
In particular, | focus on the characteristics of the households that slip below the
poverty line and stay there as well as those that climb up later.

In the literature, there are lots of theoretical and empirical papers on
identifying the poor, in order to target them for policy purposes. Many authors
focus on Bernoulli-type regression models (e.g. logit and probit) to explain the
heterogeneities in the probability of being poor, based on the socio-economic
characteristics of households. The results from these models suggest the proper
policies for targeting poor families and assigning governmental aids to these
households. In the current chapter, | use regression models to specify the main
characteristics of chronic and transient poverty. In other words, my goal is to
associate transient and permanent poverty with household socio-economic
characteristics. If there is a difference in the set of explanatory variables of
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transitory and permanent poverty, policy-makers can use that difference for

targeting purposes.

After constructing a well-defined model one can be more confident in
suggesting that a policy that affects the permanent poor but not the transitory
poor will be a proper strategy for reducing poverty in the long-run.

Some of the early contributions to the literature on poverty dynamics were
made by those who studied income mobility. Mobility in and out of the lowest
income quintiles can be viewed as a measure of the rate of slipping into and
skipping out of poverty. There has been a wide variety of studies of mobility,
including some studies by authors who use a transition matrix as a tool to
measure mobility. | use transition matrices to study the movements between
different categories, which can be either a relative measure like percentile and
quintile, or an absolute one like different income groups. Lillard and Willis
(1978) and Shorocks (1978) are among those taking such an approach.

Masoumi (1990) and Masoumi and Zandvakil (1992) introduce an entropy
measure for mobility, based on an axiomatic approach, and use it to analyze
“within” and “without” mobility for different demographic groups, especially for

African-Americans and women in the U.S..

Fields and Ok (1996, 1998) present a measure of mobility that satisfies
several axioms and show that this measure is unique.”® They apply their measure
to U.S. data to calculate mobility and its trends in the 1990s. Fields et al (2000)
examine income mobility in four different countries: Indonesia, South Africa,
Spain and Venezuela. Based on univariate and multivariate analysis, they
conclude that there is unconditional convergence: Low-income households gained
ground and high-income households lost ground. They found that except for base
year income, employment has the greatest effect on household income change.
Household composition accounts for a smaller but yet noticeable effect, while
human capital characteristics are either not correlated with changes in per-capita

household income, or have a small effect.

20 They argue, using some illustrative examples, that their axioms should be satisfied by any “good”
mobility measure.
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The other important branch of research on income distribution is the
inequality literature. Atkinson (1970) started a new line of research into
inequality, and Sen (1973), in response to Atkinson’s paper, started an axiomatic
approach, in which he showed that the Gini coefficient does not satisfy all the
desirable axioms. Theil introduced an information-based index, named after him,
with lots of applications, which is not the focus of my research. There are also
other indices that have been proposed as improvements on the above indexes.
However, this line of research is not the primary focus of this chapter.

Recently, poverty, which is the other main research branch in income
distribution, became one of the mainstream subjects of interest, especially for
international agencies and governmental policy-makers. As collecting longitudinal
data has become more popular and access to this kind of data has become easier,
there have been a lot of studies of the dynamics of poverty.

Jalan and Ravallion (2000) suggest a systematic way of distinguishing
between chronic and transitory poverty. They propose a measure that allows
poverty to be decomposed into its chronic and transitory components. Using data
from rural China, they identify the determinants of each of these two categories
and test if they are different. Jalan and Ravallion define a person to be
chronically poor if the person’s average expenditure over a period falls short of
the poverty line. They measure the person’s chronic poverty by using his or her
average expenditure in place of expenditure (or income) in the squared gap
measure of poverty (also known as Foster-Greer-Thorbecke, or FGT measure of
poverty). Transient poverty is then defined as the average of differences between
total poverty and chronic poverty. To see this more clearly, Iet(yil,yiz, ...,yiT> be
household i’s expenditure over time, and P(yil,yiz,...,yiT) the inter-temporal
squared poverty gap measure for household i. Then if m(y;) is the average of
expenditure over time, chronic poverty is defined as

Ci=P(m(y ) m(yi), - m(y)).
where instead of expenditures in each year, the average of expenditures over time
is substituted in the function P(.) and Transient poverty is defined as residual
poverty, or actual poverty minus chronic poverty

57



T = P(yil’ Yizr -0 yiT)_Ci'
To compute P() they use the squared poverty gap measure for individual
households at each time period, which is:

2
Y, Y,
1 — L if 2 <1
pyn) = [ PL] PL

0 otherwise
where y;, is real household expenditure and PL is the poverty line in the base

year. They measure total poverty during the period by averaging p (yit) over T

time periods, _?th(yit), which insures additivity. This, in turn, allows them

to decompose total poverty into chronic and transient poverty. They employed
censored conditional quintile estimators to show that average household wealth is
an important determinant of both types of poverty, but household demographics,
education and health affect only chronic poverty.

Baulch and McCuloch (1997, 2000) investigate poverty dynamics in rural
Pakistan. They find that most of the poor are temporarily poor and only three
percent of them remained poor in all five years of the available panel data. They
use logit regression models to identify the determinants of being poor. They show
that the probability of being poor increases with household size, and dependency
ratio, but decreases with secondary education, land, and the value of assets
owned. It also depends on district of residence. They do not find any meaningful
relationship between poverty status and age, sex and basic education of
household head. Based on the partial likelihood proportional hazards model, they
found that the larger the household size, the greater the probability of entering
poverty and the lower the probability of exiting poverty. Moreover, they discover
that the higher the level of education, the greater the probability of exiting
poverty. Finally, the greater the value of livestock owned the lower the
probability of entering poverty for relatively low poverty lines. Since a big
portion of people under the poverty line are temporarily poor, it would be more
effective for government to choose the policies that increase the exit probability
and lower the entry probability.
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Baulch and McCuloch (1999) investigate the possibility of improving
targeting accuracy by distinguishing between chronically and transitorily poor,
based on household characteristics. They use panel data, which consists of 686
households in rural areas in Pakistan, and utilize ordered and multinomial logit
analysis in their paper. They mention that most of the poor in their sample are
transitorily poor (70-74 percent). In other words, the change in income for poor
households in each year is high. Based on logit models they discover that poor
households are more likely to be larger, less educated, have fewer livestock and
land and live in certain locations. They find that the dependency ratio can be
used as a tool to distinguish between permanent and temporary poor, and so they
suggest that it be used by policy-makers for targeting purposes. Then they
compare and contrast the poverty impacts of “growth” and “smoothing” policies.
They demonstrate that income smoothing policies like micro-credit for
consumption, seasonal public works, crop insurance or price stabilization schemes
tend to decrease transitory poverty and will be effective in the short run. On the
other hand, to reduce chronic poverty, policy-makers need a long-run plan for
sustained growth in the income of households.

Carter and May (1999) investigate the KwaZulu-Natal income dynamics
data. They show that poverty rates among non-white households have increased.
They observe that two third of poor households in South Africa remained poor
after five years and more households fell below poverty line than climbed up.
Using non-parametric methods, they explore the extent to which initial
endowments of social and human capital predict the growth in future well being.

Okrasa (1999) uses four-year Polish panel data to identify transiently and
permanently poor households. He finds that human capital, fertility level,
unemployment among household members, age and education of the head of the
household, and family assets, as well as location (rural or urban) have some
effects on staying permanently poor. He also reports a tendency toward long-term
poverty between 1993 and 1996 in Poland. Based on his findings, he suggests the
proper policies for policy-makers.
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Speder (1998) focuses on descriptive statistics based on Hungarian panel data
and concludes that living in villages, having low education and more children,
being unemployed and not having a spouse are positively related to being
permanently poor. Macroeconomic changes and events in the life cycle of
individual job careers may explain transitory poverty.

In Iran, Tabibian et al (1998), prepare a yearly report on inequality and
poverty for the Plan and Budget Organization, based on the Iranian (cross
section) expenditure survey, to give specific policy recommendations to the
government. Salehi-Isfahani (2008) provides a more recent poverty analysis in
Iran. Cross section data have the drawback of not allowing researchers to follow
up a household through time. That is one of the main reasons for using the
Iranian panel data in this chapter to distinguish between different kinds of
poverty.

5.2 Description of Data

The data | am using in this dapter is panel data on household social and
economic characteristics collected for four years; 1992-95. | use the raw data, and
a dictionary file to transfer the data into STATA. This panel data is one of the
only two available panel data sets in Iran gathered by the Statistic Center of Iran
(scn.

This panel shares some characteristics with the expenditure surveys, also
collected by SCI. Compared to expenditure surveys, this panel data is more
detailed in demographic and socio-economic characteristics but less detailed n
reporting on expenditure and income. The panel is a nationally representative,
clustered sample of about 5000 households over four years. About 3300
households are present in all four years (I will call it the balanced sample or
balanced panel hereafter).

Despite the fact that the panel data is smaller in size and is not as up-to-date
(not collected after 1995) as the expenditure surveys, it helps us understand some
aspects of poverty that expenditure surveys cannot reveal. The most important

21 The other one was collected by SCI in 12 rounds between 1987 and 1989.
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aspect is the extent to which poverty is a transitory phenomenon. | am able to
see whether those who are classified as poor in 1992 remain poor one, two and
three years later. | can decompose poverty into its transitory and chronic
components, using the method proposed by Jalan and Ravalloin, and see whether
different types of individuals are more susceptible to one or the other type of

poverty.

5.3 Attrition in the Panel Data

The sample begins with 5090 households in 1992, of which 3364 or 66 percent
appear in all ur years that constitute the balanced sample for this analysis.
Most of the attrition takes place in the first year, 17.5 percent, but attrition
continues at about 11 percent or less per year in the remaining two years. The
number of households was 4255, 3982 and 3662 in 1993, 1994 and 1995,
respectively. So the panel data is unbalanced with the attrition rate of 28% in
four years. Yearly attrition was 17.5, 10.3 and 11 percent between 1992 and 1994,
respectively. Note that if I only choose the households that stay in the panel for
four years, | will have a selected sample, because the characteristics of those who
left the panel and those who stayed may be different.

The use of the balanced sample raises an important concern regarding
selection.  If families drop out of the panel for reasons related to the
characteristics 1 am analyzing here, the balanced sample will suffer from a
selection problem and our conclusions will be subject to selection bias. Along
certain dimensions there are clearly selection biases. For example, those who
leave are less educated than those who stay in the panel. Fortunately, there is
less of a selection problem along the poverty dimension. As table 51 shows,
roughly similar proportions of the poor and the non-poor dropped out in the first
and during the entire sample period. This tells us that at least as far as
measuring poverty is concerned, the panel years are comparable. This is not true
for a comparison of education levels because the attrition rates are not the same
for all education levels. The same applies to some other socio-economic
characteristics.
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Percent dropping out
Status in 1992 1992-93 1992-95
Poor 16.0 29.0
Non-poor 17.8 30.5

Table 5.1 Sample selectivity: T he poor are only slightly less likely to drop out

5.4 Expenditures Distribution and Rural vs. Urban
Comparison

In the literature on poverty and inequality, there has been a debate over the
choice of income or expenditures as a measure of household wealth. | have chosen
expenditure over income, since other studies in Iran showed that expenditures
that are reported in the surveys are more reliable.

The distribution of household expenditure for each of the four years of panel
data is graphed in Fig. 5.1. As might be expected, there is clear skewness in the
distribution of expenditure. The right side of Fig. 5.1 depicts the logarithm of
expenditures, which has a distribution that is close to a normal distribution. In
fact, the logarithmic transformation changes the distribution to one that is not
exactly normal but at least symmetric.

Total expenditure Total expenditure Log of total expenditure Log of total expenditure
1992 1993 1992 1993
©
5 <4
g 4
< ~
- o P - - S o4 .. [
q% Total expenditure Total expenditure q% Log of total expenditure Log of total expenditure
o 1994 1995 o 1994 1995
© |
S <4
< I ~
o —-- - - —_ - o - - - -
0 5.00e+07 1.00e+08 1.50e+080 5.00e+07 1.00e+08 1.50e+08 5 10 15 2 5 10 15 20
total expenditure log of total expenditure

Graphs by survey year Graphs by survey year

Fig 5.1: Total expenditure and Logarithm of total expenditure
Rural and urban areas have similarities as well as differences. The

differences between rural and urban areas play such an important role that
throughout this chapter I will run separate regressions and tables for each area.
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Fig 5.2 shows the Rural and Urban Logarithm of per capita expenditure
distributions. The solid vertical lines are the corresponding poverty lines (which 1
will explain in more detail in the next section).

Rural Log of per capita expenditure dist., & poverty line, 1992  Urban Log of per capita expenditure dist., & poverty line, 1992

[m. ==
T T T T T T T T T T
11 12 13 14 15 10 12 14 16 18
log of per capita expenditure log of per capita expenditure

Fig 5.2: Rural and Urban Logarithm of per capita expenditure and poverty line (solid vertical line

represents Poverty Line)

5.5 Comparison with Expenditure Surveys

As | mentioned earlier, the panel data | am using in this study is one of the two
available panel data sets in Iran and the only one during the period of particular
interest to me, a few years after the Iran-lrag war. Therefore, there is no
alternative choice of data for us in this study. However, one should always be
aware of the shortcomings of the available data. For this reason, | use Table 5.2
to make a direct comparison of poverty for 1994 measured by the budget survey
and by the panel data. Average expenditures in the two samples are somewhat
different. The average urban (rural) family expenditures according to the
expenditure survey exceed the panel average by 13 percent (12 percent) in 1994.
Although the differences in poverty rates are smaller, they do not accord with the
differences in average expenditures. The rural poverty rate is actually smaller in
the panel survey than the expenditure survey, 25.9 percent compared to 27.7
percent, whereas the urban poverty rate is slightly higher (17.9 compared to 17.0
percent). In the table below, | use the household size as a weighting factor, to
get individual-level data, and compare the resulting numbers to household-level
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data.”* In the rest of this chapter, | always use household-level data. For more

information on individual-level analysis, please see Salehi-Isfahani and

Mohemkar-Kheirandish (2002).

Year 1994 Panel data Expenditure survey
Household Individua level | Individual level
level

a) Per capita expenditure

Rural 689871 638001 772,907

Urban 1357494 1196716 1,534,468

b) Headcount ratio

Rural 23.07 25.85 27.69

Urban 13.86 17.87 16.97

Table 5.2 Comparing panel data and expenditure survey

5.6 The Choice of a Poverty Line

| use separate poverty lines for households in rural areas, urban areas, and the
province of Tehran, calculated by Jamshid Pajouyan. Another measurement of
poverty line is provided by Statistical Center of Iran (SCI). The table below
shows the value of the poverty lines | use in this study and also those provided
by SCI. The fact that the province of Tehran is treated separately is mostly due

to its socio-economic differences with other provinces in Iran.

Year | Pgjouyarf scr®
Tehran
Rural Urban Rural Urban Rural Urban
1992 | 207873.9 | 293678.9 | 229237.9 | 407463.2 | 170574 | 281798
1993 | 255159.6 | 356531.0 | 281383.3 | 494666.9 | 209552 | 346193
1994 | 366556.0 | 481994.0 | 404228.3 | 668739.9 | 283305 | 468036
1995 | 563103.3 | 720002.6 | 620975.5 | 998963.7 | 423195 | 699144

Table 5.3 Calorie poverty line (Per capita Iranian Rials) calculated by Pajouyan and SCI
a. Poverty Line Calculated by Pajouyan (1994)

b. Poverty Line Calculated by Statistical Center of Iran

22 source: Salehi-1sfahani and Mohemkar-K heirandish (2002)
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For each region (rural, urban, and Tehran), Pajouyan considers the consumption
basket, of which the food component provides a “minimum” necessary level of
Calories. The Rial value of this basket is the poverty line for that group of

households.

5.7 Poverty

In this section | discuss poverty and its dynamics in Iran in detail. As mentioned
earlier, households are considered the units in this study. This contrasts with
Salehi-Isfahani and Mohemkar-Kheirandish (2002) where the same data set was
used but each household was weighted by the household size. | will compare and

contrast their result with my findings henceforth.

5.7.1 Changes in Poverty During the Panel Years

As with many other data sets for developing countries that have been reported in
the literature, expenditure is greater than income in Iranian panel data. Table 5.4
shows nominal income and expenditure. This discrepancy is one of the reasons I
think expenditure is a more reliable measure of household wealth. The panel
years cover an interesting period in Iran’s reform program. The first two years of
the survey correspond to relatively good economic conditions while the last two
years are considered difficult years, as the reform program fell apart and the
government imposed harsh import restrictions. Imports were cut from a level
above $25 billion in 1992-93 to under $15 billion for 1994-95. Evidence from the
panel data indicates that the defeat of the reform program and the ensuing
import compression had serious implications for household welfare and poverty.
In 1988, Iran and Irag accepted UN resolution 598 and its cease-fire, and
immediately after that Iranian government began a series of large scale projects
that took a few years to complete. Some of those projects were finished during

this panel data period.
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Survey | Total Rural Urban

Year Mean of Total | Meanof Total | Meanof Total | Meanof Total | Meanof Total | Mean of Total
Expenditure Income Expenditure Income Expenditure Income

1992 3748834 3167641 2646016 2068718 4608915 4024684

1993 4121023 3602317 2757644 2466319 5184315 4488276

1994 5051272 5404680 3648809 4069227 6145044 6446191

1995 7810144 6980217 6325299 5507869 8968165 8128492

Table 5.4 Nominal total expenditure and income in current Rials

Compared to 1992, real per capita expenditure was lower in both rural and

urban areas in 1995 (Table 5.5). Urban expenditure fell continuously and was
lower by 19 percent in 1995. Rural expenditure recovered partially in 1995 but

was still down by 11 percent.

Y ear Totd Rural Urban

1992 1313281 866024 1662095
1993 1172686 748039 1503865
1994 1064963 689871 1357495
1995 1068352 757640 1310674

Table 5.5 Average real per capita expenditures during the panel years in 1994 prices

Poverty rates responded similarly, rising in urban areas from 13.2 percent in
1992 to 15.3 percent in 1995, and in rural areas from 17.8 percent to 21.9 percent
(Table 5.6). Individual level data show higher figures but the same direction of
change, as reported in Salehi-Isfahani and Mohemkar-Kheirandish (2002).

Head Count Ratio
Year Total Rural Urban
1992 15.2 17.8 13.2
1993 16.6 22.8 11.8
1994 17.9 23.1 13.9
1995 18.2 219 15.3

Table 5.6 Poverty rates 1992-1995
Note: Poverty lines are measured using Pajouyan’s calculations for 1994 and adjusted for other
years using the CPI.
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5.7.2 Duration of Poverty: Years under Poverty Line

As Table 5.7 shows, less than three percent of the rural and urban population
were poor in all four years. Of those who were poor in at least one year of the
panel, around half stayed poor only one year. The average number of years in
poverty for those who were poor at least once was 1.82 years in rural areas and
1.77 years for urban areas, or 1.8 years for the total population. In urban areas
close to M percent of households were never under the poverty line, while the
corresponding number for rural areas is around 53 percent. This difference is
additional evidence for the necessity of treating rural and urban areas separately.

Years Poor | Totd Rural Urban

Percent Cum. Percent Cum. Percent Cum.
0 62.3 62.3 53.1 53.1 69.5 69.5
1 18.7 81.0 22.2 75.3 15.9 85.5
2 10.5 915 13.6 88.9 8.0 93.5
3 5.8 97.3 8.1 97.1 40 975
4 2.7 100.0 2.9 100.0 25 100.0
Total 100.00 100.00 100.00

Table 5.7 Length of poverty (years in poverty)

Education of the household head had a lot to do with how many years the
household experienced poverty during the panel, supporting the findings in many
other studies in developing countries, which identified education as an important
correlate of poverty status. In urban areas, those experiencing poverty in all four
years were 58 percent illiterate, compared to 23 percent for those who were not
poor in any panel year (Table 5.8). In rural areas there was much less of a
difference: 62 percent of those poor all four years and 49 percent of the “never-
poor” were illiterate. Higher education can be viewed as a factor that reduces the
risk of spells under the poverty line. But the low percentage of household heads
with higher education in the data set prevents any definite conclusion.

The relationship of the gender of the head with the number of years in
poverty shows an interesting pattern (Table 5.9). Consistent with other findings
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regarding gender, those living in a female headed household do not appear very
different in terms of frequency of poverty spells from those in male headed
households. Roughly 7 percent of those poor any number of years, live in female
headed households, which is the same as their 7.5 percent share in total
population. But the story is different for those who are always poor. In rural
areas the share of female headed households in the “always poor” category is
much larger (17.5 percent) than their share in population (7 percent), indicating
their higher vulnerability to poverty spells. This vulnerability is less obvious in
Salehi-Isfahani and Mohemkar-Kheirandish (2002). For urban areas the share is
7.81 which is less than the female headed household share in population namely

8.5 percent. However, the difference is not significant.

Education Categories
Years | llliterate | Some Primary | Middle | High Higher Tota
poor Primary | School | School | School | Education

Total | O 32.76 19.63 20.96 9.24 10.36 | 7.05 100
1 45.84 23.06 18.36 8.52 3.58 0.64 100
2 48.48 22.82 17.65 7.02 3.61 0.43 100
3 57.25 22.21 15.02 5.01 0.51 0.00 100
4 59.78 26.45 9.64 3.03 1.10 0.00 100
Total | 39.00 20.94 19.48 8.46 7.57 4.56 100

Rura |0 48.85 24.03 16.93 511 3.80 1.28 100
1 58.99 21.88 13.39 344 2.30 0.00 100
2 60.40 20.67 12.33 3.49 2.86 0.25 100
3 66.39 17.95 11.69 3.97 0.00 0.00 100
4 61.99 30.41 4.09 3.51 0.00 0.00 100
Total | 54.48 22.78 14.72 4.38 2.92 0.71 100

Urban | O 23.17 17.01 23.36 11.70 14.27 | 10.48 100
1 31.56 24.34 23.75 14.04 4.98 1.33 100
2 32.73 25.66 24.67 11.68 4.61 0.66 100
3 42.67 29.00 20.33 6.67 1.33 0.00 100
4 57.81 22.92 14.58 2.60 2.08 0.00 100
Total | 26.93 19.50 23.19 11.64 11.19 | 7.55 100

Table 5.8 Frequency of poverty spells by education of head
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Household Head' s gender
Y ears poor Made Femde Total
Total 0 92.18 7.82 100
1 92.64 7.36 100
2 93.06 6.94 100
3 92.56 7.44 100
4 87.64 12.36 100
Total 92.26 7.74 100
Rural 0 94.54 5.46 100
1 93.20 6.80 100
2 92.29 7.71 100
3 90.83 9.17 100
4 82.56 17.44 100
Total 03.28 6.72 100
Urban 0 90.77 9.23 100
1 92.03 7.97 100
2 94.08 5.92 100
3 95.33 4.67 100
4 92.19 7.81 100
Total 91.46 8.54 100

Table 5.9 Frequency of poverty spells by gender of head

5.7.3 Chronic vs. Transitory Poverty

The evidence presented above indicate that (a) a large proportion of those who
are poor in one year are not likely to be poor the next, and (b) the characteristics
of those who are occasionally poor may differ from those who are frequently poor.

Table 5.10 shows that about 50 percent of poverty in Iran during the 1992-95
can be described as transient and the rest as chronic. The decomposition of
poverty differs depending on region, education characteristics and gender of the
household head (Tables 3.7-9). Although the shares of chronic and transitory
poverty are similar when considered for all urban and rural population, deep
differences emerge when | consider education of the household head.
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Poverty Decomposition
Chronic | Transgent | Total (FGT) | Chronic share | Transient share
Rural
lliterate 3.63 4.08 7.71 47.05 52.95
Some primary 6.40 3.05 9.45 67.76 32.24
Primary school 1.67 3.05 4.72 35.31 64.69
Middle school 3.78 3.93 7.71 49.05 50.95
High school 0.00 0.52 0.52 0.00 100.00
Higher education -- -- -- -- --
All education groups | 3.87 3.82 7.69 50.29 49.71
Urban
[lliterate 3.52 3.30 6.83 51.62 48.38
Some primary 1.84 3.00 4.84 38.02 61.98
1.81 2.60 441 41.06 58.94
Primary school
Middle school 0.60 1.60 2.20 27.26 72.74
High school 0.80 2.87 3.67 21.88 78.12
Higher education 0.00 0.13 0.13 0.00 100.00
All education groups | 2.62 2.98 5.59 46.75 53.25
Total
[lliterate 3.59 3.77 7.35 48.77 51.23
Some primary 4.03 3.02 7.06 57.16 42.84
Primary school 1.77 2.72 4.49 39.37 60.63
Middle school 1.66 2.38 4.04 41.13 58.87
High school 0.64 2.40 3.04 21.12 78.87
Higher education 0.00 0.13 0.13 0.00 100.00
All education groups | 3.26 341 6.67 48.85 51.15

Table 5.10 Decomposition of poverty by education of household head

In both rural and urban areas, chronic poverty declines with education
(Table 5.10). However, whereas in urban areas for those in “illiterate
households” the breakdown was 52 percent chronic and 48 percent transient, in
illiterate rural households it was 47 vs. 53 percent. For those living in rural
households with a head possessing a high school or higher education, poverty was
almost all transient, whereas in urban households the chronic component exists.

The regional decomposition does not yield a noticeable pattern (Table 5.11).
The Northwest and the Persian Gulf (which is more nomadic and less developed)
regions, exhibit more transient poverty compared to the rest of the country both

in rural and urban areas.
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Relative to the total

population,

individuals living

in female headed

households are more likely to suffer from chronic than transient poverty.

Whereas the share of chronic poverty for male-headed households is less than 50

percent in rural and urban areas, for female-headed families it is 54 and 57

percent, respectively (Table 5.12).

Poverty Decomposition
Chronic | Transent | FGT | Chronic share | Transient share
Central 7.65 4.03 11.69 | 65.48 34.52
Rural | Caspian 2.07 2.80 4.87 42.43 5757
Northwest 0.64 2.65 3.30 |[19.50 80.50
West 7.13 3.98 11.11 | 64.16 35.84
Gulf 0.89 3.71 4.60 |19.27 80.73
East 4.47 5.37 9.84 | 4543 54,57
Total 3.87 3.82 7.69 |50.29 49.71
Urban | Central 1.73 251 4.24 | 40.80 59.20
Caspian 472 3.49 8.21 57.49 4251
Northwest 0.00 1.11 1.11 | 0.00 100.00
West 1.30 347 4.77 27.17 72.83
Gulf 1.77 3.06 483 |36.71 63.29
East 491 3.71 8.62 |56.91 43.09
Total 2.62 2.98 5,59 | 46.75 53.25
Total | Central 3.36 2.93 6.28 | 53.39 46.61
Caspian 2.89 3.02 591 |48.94 51.06
Northwest 0.59 2.52 311 |18.89 81.11
West 4,55 3.76 8.31 |54.77 45.23
Gulf 1.41 3.33 473 | 29.71 70.29
East 4.65 4.67 9.32 |49.94 50.06
Totdl 3.26 341 6.67 | 48.85 51.15

Table 5.11 Decomposition of poverty by region
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Poverty Decomposition
Chronic | Transent | FGT Chronic share | Transient share
Rural 3.87 3.82 7.69 50.29 49.71
Male 3.59 3.62 7.21 49.75 50.25
Femde | 7.10 6.13 13.23 53.69 46.31
Urban 2.62 2.98 5.59 46.75 53.25
Male 2.43 2.89 5.32 45.62 54.38
Female | 5.76 4.40 10.16 56.71 43.29

Table 5.12 Decomposition of poverty by gender of household head

The decomposition according to size of households shows that the level (and

share) of chronic poverty for urban households with fewer members is smaller

than transient poverty (Table 5.13).

Poverty Decomposition

Chronic | Transent | FGT Chronic share | Transient share
Rural | Size<4 442 5.06 9.47 46.61 53.39
4<Size<7 3.43 3.29 6.72 51.04 48.96
Size>7 3.92 3.44 7.36 53.21 46.79
Urban | Size<4 241 4.95 7.36 32.80 67.20
4<Sjze<7 1.98 2.21 4.19 47.25 52.75
Size>7 3.83 3.09 6.91 55.35 44.65

Table 5.13 Decomposition of poverty by size category

As before, we note that being unemployed or out of the labor force, increase

both chronic and transient poverty (Table 5.14). However, there is little variation

in decomposition of poverty according to employment status.

Poverty Decomposition

Chronic | Trandgent | FGT Chronic share | Transent share
Rural | Employed 341 3.45 6.86 49.77 50.23
Unemployed 4.84 3.86 8.70 55.66 44.34
Out of labor force | 5.90 5.86 11.76 | 50.17 49.83
Urban | Employed 242 2.74 5.17 46.91 53.09
Unemployed 2.36 2.95 5.31 44.47 55.53
Out of labor force | 3.68 4,25 7.94 46.40 53.60

Table 5.14 Decomposition of poverty by employment category
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For the instances studied in this section, the effects of considering household
(this chapter) as opposed to individual (Salehtlsfahani and Mohemkar-

Kheirandish) are compatible with one another.

5.7.4 Determinants of Chronic and Transient Poverty

To combine these various characteristics in a regression framework | use the tobit
method to explain chronic and transient poverty. The model used here is similar
to the one used in Salehi-Isfahani and Mohemkar-Kheirandish (2002). As we will
see, my results are stronger and more significant than theirs. There are several
noteworthy results from the Tobit regressions (Table 5.15). The most remarkable
is the role of gender, which confirms our previous finding that gender matters in
both rural and urban areas. | also find that gender matters a lot more for
chronic than transient poverty, and more in rural areas than urban areas. Living
in a rural household headed by a female increases an individual’s probability of
chronic poverty to at least three times the probability of transient poverty. In
other words, female headed households should be targeted by policy-makers who
aim to combat poverty in general and permanent or chronic poverty in
particular.

The age variable points to some interesting differences between chronic and
transient poverty. Age seems to matter less for rural households, since the
absolute values of coefficients are smaller in the rural areas. Compared to the
young category (30 and younger), which is the omitted category, being in a rural
or urban household headed by 50 to 65 years old reduces both chronic and
transient poverty the most. Household head of age 30 to 50 are the second least
vulnerable group. In urban areas older households are also subject to less chronic
and transient poverty compared to very young ones (30 years old or less). In
particular, the retired category showed less poverty than younger groups, with a
greater effect on chronic than transient poverty (rural coefficients are not
significant for retired group).
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Rural Urban

Chronic Transient Chronic Transient
Independent Variables | Coefficie | Std. Err Coefficient | Std. Err Coeffici | Std. Err Coeffici | Std. Err

nt ent ent
Gender
Femae 5.18 1.29 1.65 0.38 1.84 1.32 0.65 0.31
Age
30<Age<51 -2.23 1.15 -0.72 0.29 -3.80 1.18 -2.03 0.26
50<Age<66 -561 1.29 -1.38 0.32 -7.94 131 -348 0.29
65>Age -114 141 -0.23 0.37 -6.18 1.47 -2.38 0.34
Education
Some primary school | -0.27 1.07 -0.44 0.29 -519 0.95 -0.86 0.23
Primary school -5.29 1.18 -1.31 0.28 -7.19 0.84 -2.28 0.20
Middle school -4.25 1.90 -0.37 0.47 -10.82 1.26 -2.26 0.25
High school -14.67 3.56 =277 0.60 -13.23 1.65 -453 0.31
Higher education -12.61 7.15 -6.88 1.89 -70.65 . =747 0.53
Household size
4<Size<8 5.38 0.95 157 0.23 5.72 0.90 2.20 0.19
7<Size 9.21 1.05 2.81 0.26 13.05 1.07 3.67 0.24
Activity status
Unemployed 7.46 2.25 1.62 0.68 4.01 2.01 121 0.55
Out of labor force 8.81 1.16 2.63 0.33 -041 0.98 -0.48 0.23
Region
Caspian 0.65 1.06 291 0.28 6.35 0.96 1.67 0.25
Northwest -9.19 157 0.84 0.33 -68.31 . -4.64 0.41
West 4.63 0.99 494 0.27 3.09 0.85 212 0.20
Gulf -10.23 1.79 -1.06 0.39 -4.70 1.33 -0.77 0.30
Eest 5.17 1.02 4.53 0.28 7.26 0.85 2.34 0.22
Constant -21.93 1.59 -4.13 0.37 -15.94 144 -0.92 0.29
Number of 5890 5890 7560 7560
observations
Pseudo Rsquared 0.0516 0.0407 0.1163 0.0793

Table 5.15 Determinants of chronic and transient poverty (Tobit regressions)

For both rural and urban households, education appears to have a much
larger impact in reducing chronic than transient poverty. Higher education plays
a more important role in reduction of both kinds of poverty. This provides
another important focus for policy-makers who are interested in reducing
poverty.

Size of household plays a predictable role: The larger the size of household,
the greater the probability of poverty (both chronic and transient). Also, the
effect of size on chronic poverty is much higher than on transient poverty in both
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rural and urban areas. This provides another criterion for policy-maker target
poor families.

Being unemployed or out of the labor force in urban areas appears to matter
for both transient poverty and chronic poverty. In urban areas, being
unemployed increases poverty, whereas being out of the labor force reduces it.
This observation could possibly be explained by the voluntary nature of being
out of the labor force in urban areas. In rural areas, on the other hand, being
unemployed or out of the labor force increases both kinds of poverty. Note that
because of the agricultural nature of rural employment, being out of the labor
force is involuntary so it increases poverty. In rural areas, the impact of
unemployment is greater on chronic than transient poverty. Perhaps being
unemployed in rural areas is more of a permanent condition than in urban areas.

The regional coefficients show a somewhat different picture than the simple
cross-tabs discussed earlier, but remain difficult in yielding a general pattern.
The only consistent reading is that the Caspian, West, and East appear to show
more chronic and transient poverty, for both rural and urban populations
compared to the Central regions. The Northwest and Gulf regions show
significant decreases in chronic poverty relative to the (reference) prosperous
Central regions, while the rural effect for transient poverty in the Northwest is
positive.

5.8 Mobility

Despite the fact that the relative nature of transition matrices is a
shortcoming for capturing the dynamics of poverty, they provide a good
understanding of the severity of fluctuations in household expenditure. This was
one of our original ideas doe distinguishing between temporary and permanent
poverty. If the expenditure changes a lot from year to year, then there could be
lots of households under the poverty line that could escape from poverty the next
year. Those that can not climb up by themselves should be the target of anti-

poverty policies in long run.
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5.8.1 Transition Matrix

In this section | examine the overall mobility of the population in terms of
expenditure quintiles, using transition matrices. Note that here the grouping is
based on a relative measure. Table 5.16 shows the high level of mobility
experienced by the sample during 1992-95. In 1995 about 47 percent of the rural
and 39 percent of the urban population who were in the poorest quintile in 1992
were still in that quintile, and about 28 percent moved up one quintile, and so
on. These figures appear large but are within the range of similar data from
other countries (See Fields et al, 2000, for data on Indonesia). Transitions during
1992-93 were slightly less pronounced but show the same pattern (Table 5.17).

One can look at moving in and out of poverty in terms of a binary transition
matrix that is smilar to these quintile transition matrices. Table 5.18 provides a
transition matrix for falling below the poverty line or escaping out of poverty.
For example in rural and urban areas, among those households who were poor in
1992, 40 percent stayed poor in 1993 and 60 percent escaped poverty. (see Baulch

and McCullock, 2000, for similar data on rural Pakistan)

1995
1 2 3 4 5 Total
Rural
1 4711 | 2780 |13.36 |7.40 4.33 100
2 30.71 | 2716 |2335 |[1345 |5.33 100
3 2537 |[2353 |2206 |18.01 |11.03 | 100
4 16.75 |1980 |[21.83 |24.87 |16.75 | 100
1 5 1524 |19.05 |20.95 |2095 |[23.81 | 100
9 Total 3285 (2523 |19.12 |1406 |8.74 100
9 Urban
2 1 39.17 (2811 |19.35 |9.68 3.69 100
2 1750 |[2531 |29.38 |1844 |9.38 100
3 7.57 19.15 |28.06 |27.84 |17.37 | 100
4 4.17 1352 |[18.89 |3340 |30.02 |100
5 1.50 5.45 10.90 |23.68 |58.46 | 100

Total 10.09 16.08 20.53 24.69 28.60 100
Table 5.16 1992-1995 transition matrix
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1993

1 2 3 4 5 Total
Rural
1 5351 | 2859 |[1294 |288 2.08 100
2 36.57 |3356 |18.75 |6.02 5.09 100
3 3069 |25.86 |2448 |1345 |552 100
4 1822 [21.03 |2757 |2290 |10.28 | 100
1 5 1000 [18.18 |[2455 |2636 |2091 | 100
9 Total 3780 |27.75 |19.08 |9.63 5.74 100
9 Urban
2 1 39.69 |3053 |1641 |10.69 |267 100
2 1538 |[3269 |2524 |1947 |7.21 100
3 3.68 1728 |3199 |30.88 |16.18 | 100
4 2.30 7.38 2049 | 3705 |[3279 |100
5 0.29 2.49 9.24 2581 |62.17 | 100
Total 8.11 1480 |[2029 |27.01 |29.79 |100
Table 5.17 1992-1993 transition matrix
1993
Nor+poor Poor Total
Rural
Non-poor 81.0 19.0 100
1 | Poor 59.5 40.5 100
9 | Tota 77.2 22.8 100
9 | Urban
2 | Non-poor 92.6 14 100
Poor 60.6 394 100
Total 88.4 11.6 100

Table 5.18 1992-1993 poverty transition matrix

Table 5.19 shows a more detailed poverty transition matrix.

those who escape poverty, how far they go, and for those who are poor, how far
they are from the poverty line. For example, among those who had expenditure
of less than 90 percent of poverty line in 1993, 35 percent come from the same
status, 13 percent from expenditure between 90 and 110 percent of poverty line,
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32 percent from expenditure between 110 and 200 percent of poverty line, and
only 20 percent from expenditure above 200 percent of poverty line. Note that
Tables 5.18 and 5.19 are based on an absolute measure (the poverty line), so

these are better measures for “actual” dynamics of income and expenditure.

Statusin 1993
Status in 1992 <=0.9 PL 0.9PL-1.1PL 1.1PL-2.0PL >2PL Total
<=0.9PL 34.7 19.6 10.9 3.8 11.2
0.9PL—1.1PL 12.7 12.6 7.8 2.6 6.4
1.1PL—2PL 318 43.0 41.8 24.1 32.6
>2PL 20.8 24.8 39.8 69.6 499
Total 100.0 100.0 100.0 100.0 100.0

Table 5.19 Detailed 1992-1993 poverty transition matrix

5.8.2 Determinants of Growth

The transition matrices reported above illustrate the extent of mobility without
saying anything about its determinants. In order to know the determinants of
mobility, one can look at the effects of the household characteristics on the
growth of expenditure. To do so, | take the difference of logarithm of real per
capita expenditures in 1992 and 1995 and regress it on the characteristics of
households (see Glewwe (1992) or Glewwe and Hall (1998)). The results in Table
5.20, suggest that gender matters in rural areas: Female-headed households
experience more growth. The impact of age appears to be negative (and
insignificant) with respect to the youngest group (30 years old and younger).
Education has an insignificant effect. The effect of size is positive and significant
most of the time. The employment status has different effects on growth in rural
and urban areas. The coefficient for households with unemployed head is negative
in rural areas while out of labor force heads in rural and urban areas and urban
unemployed heads have a positive but insignificant effect. The impact of marital
status is positive in both rural and urban areas but larger in rural areas. The
Caspian and West rural and urban, and Northwest urban areas experience less
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expenditure growth than the Central region (the omitted category), while other

regions underwent growth higher than the Central region. The growth regression

model does not yield significant results.

Change in logarithm of real per capita expenditure

Rural Urban
Independent Variables Coefficient Std. Err Coefficient Std. Err
Gender
Femde 0.23 0.12 0.10 0.10
Age
30<Age<51 -0.07 0.06 -0.04 0.05
50<Age<66 -0.01 0.07 -0.04 0.06
65>Age -0.02 0.08 0.07 0.07
Education
Some primary school -0.05 0.05 -0.01 0.04
Primary school -0.12 0.06 -0.03 0.05
Middle school -0.08 0.10 -0.06 0.06
High school -0.07 0.12 -0.07 0.06
Higher education 0.01 0.26 -0.08 0.07
Household size
4<Size<7 0.07 0.05 0.17 0.04
7<Size 0.21 0.06 0.18 0.05
Activity status
Unemployed -0.14 0.14 0.14 0.12
Out of labor force 0.13 0.08 0.04 0.05
Region
Caspian -0.08 0.06 -0.10 0.06
Northwest 0.12 0.07 -0.02 0.05
West -0.51 0.06 -0.31 0.04
Gulf 0.13 0.08 0.66 0.07
East 0.08 0.06 0.20 0.05
Marital status
Married 0.10 0.10 0.07 0.08
Constant -0.18 0.12 -0.28 0.10
Number of observations 1467 1875
F-statistics 9.00 13.57
R-squared 0.1057 0.1220

Table 5.20 Determinants of logarithm of change in real expenditure during 1992-1995 (OLS

regression)
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6 Conclusions and Future Directions

In this dissertation, | introduced a two-type economy, and assumed a special
kind of pure group externality for household formation as well as a specific
consumption externality (Chapter three). This parsimonious model gave us some
insight into whether each type ends up with a “better” (in a normative sense)
outcome in a two-person household compared to remaining single. | observed
that, if 1 do not allow any trade for individuals who divorce, the set of Pareto
optimal outcomes which can be obtained as “stable” equilibrium allocations
strictly contains the core of the economy, i.e., the extended core. On the other
hand, if trade is allowed after divorce, a proper subset of the extended core can
be supported as stable equilibrium allocations.

The main conclusion from the analysis of this model was that in the presence
of externalities, household formation leaves the individuals with nore choices.
This is one of the main incentives for household formation.

In Chapter four, I extended the model to deal explicitly with labor and labor
supply decisions of households. I showed how individual’s private good or leisure
consumption decisions change with change in wages, price of private good, power
in the household, relative importance of private consumption compared to leisure,
and the level of altruism. The effects of relative price changes were also
investigated. In the development and labor literature, where the features and
trends of labor supply for women and men are comparatively discussed, the
increase in the labor supply by women during recent years is viewed as a “better”
outcome for the society. Spence’s signaling model that can be viewed as a special
general equilibrium model helped us to reconsider this welfare conclusion. | used
Spence’s model to explain the relationship between wage discrimination and
education decision in Iran and how it is possible to have a sustainable
discrimination.

For future research, | would like to explore if there could be a model under
which a larger female labor supply would depress wages and even lower the level
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of utility for women and households!*® | would like to add production to my
simple model of a two-type economy in a general equilibrium setting. | envision a
production function with labor as the only factor (or, in a more general case, as a
function of some other inputs, too), which assumes different productivity levels
(high and low) for each type. | can investigate the general equilibrium outcome of
this model. Furthermore, it could be interesting to look at the labor supply of
each type of individuals. It may help explaining the different labor supply for
each spouse. | am particularly interested in the Pareto optimal outcomes and
Pareto improvements in such models. | can investigate the stability of such
outcomes (in a positive sense), as well. For example, | can find the kind of
situations which may encourage divorce.

Another way to enrich the current model is to treat benefits from household
formation as random variables. | know that, in real life, one can not predict the
gains of finding a mate a priori. More often than not, one will realize the true
“benefit” or “loss” of household formation after the fact. | can use a two period
model to investigate the possible outcomes of such scenarios. To do so, in the
first period, I would assume that each type finds her or his mate based on some
facts in the form of expectations about the benefits; it is only in the second
period when she or he realizes the “true benefits”. Then, the main question is
whether the individuals are willing to change their mates after the benefits are
realized. Notice that the existence of individuals who want to break their current
relationships does not necessarily mean that in the second round only “low
quality” mates will be available. “High quality” mates, or the initiators of
divorce, will also be in the market; this makes the problem more interesting.

Yet another way to improve the current research is to use the general
framework to find out more specifically about the kind of externalities that can
be assumed.

In Chapter five, | focused on decomposition of poverty into transient and
chronic components. As | suspected, the determinants of permanent and
temporary poverty are different and so for policy purposes it is important to

Z It could be the other way around, too, but the point is that one should be careful about
drawing general conclusions.
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distinguish between permanent and temporary poverty. Long-run policy variables
like education have a role in reducing permanent poverty, and will not have as
big as effect on temporary poverty. The more educated the head of household the
less likely the household is chronically poor. Further investigation shows that
female-headed households are more likely to be permanently poor. Poverty rates
and their decomposition are different in rural and urban areas. Households with
bigger size are more likely to be permanently poor. Being literate, employed, and
having a high school or higher degree reduces the probability of being
permanently poor. In rural areas, kids play an important role in production, and
literacy does not play an important role (compared to the urban areas). This
further confirms the smaller effect of size and education on poverty in rural areas
compared to urban areas. Quintile and poverty transition matrices both suggest a
high mobility in Iran which indicates the importance of this research in targeting
“actual” poor for policy-makers.

For future extensions, | suggest to introduce other variables like household
investment into the model. Also, as newer panel data become available, the same
analysis can be repeated for the new data. A more technical improvement to the
current research could be achieved by finding a systematic remedy for attrition in
the data to see if it is possible to take an unbalanced panel data and make it
balanced by filling in the missed data by using other available data.
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