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modelsWwe is@latethe initial income distribution from the long run income path and
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1. Introduction

Casual observation on real world shows two contraindicative facts: most of the
unemployed persons do not represent the poorest mass of a country and on the contrary, all
most all underdeveloped countries register a high rate of unemployment. This acts as the
primary motivation behind the current work. At micro level, people with higher wealth
become more selective to accept a job. Hence, the possibility of remaining unemployed
increases with higher wealth. On the other hand, developed countries do have a more
efficient labor market with a lesser unemployment problem. Therefore a cleardiseerdance
exist between micro and macro level actuality. Next few paragraphs di§play some empirical
result to establish these two apparently conflicting observations,

A simple empirical exercise is taken in this project using Ameri€an Time Use Survey
(ATUS) data. A significant (at 10% level) positive relation for 4yyears within 2003-2009
has been found between family income of the differént individuals and the total time spent
for job search, waiting and other activities, not associatedywith earning. Detail result of that

exercise is given in the following table.

Year | Spearman's rho Prob > [f]
2003 0.0169 0.0106
2004 0.0059 0.4654
2005 -0:0135 0.1053
2006 0:0142 0.0846
2007 0.0190 0.0251
2008 0.0271 0.0016
2009 -0.0012 0.8883

PreviousAdatay(from 2000 to 2009) of Consumer Expenditure Survey provided by US
Buredauwef Labor Statistics reveals that annual personal income (before tax) of the people
who €asn\from (source of income) unemployment benefit is least in the lowest income
quintiles. For each time period represented in the tables, consumer units are ranked in
ascending order, according to the level of total before-tax income reported by the consumer
unit. The ranking is then divided into five equal groups as five different quintiles. There is

an increasing tendency of unemployment with income quintile at least till third quintile.



The following figure® showcases yearly average consumption expenditure of the

individuals earning from unemployment compensation.
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If total personal income from unemploymenticompensation is taken as a proxy of number

of unemployed people in an inicomeyquintile, then it is evident that unemployment rises for
higher income class for thg first four quintiles.
Hence the above analysis suggests the existence of a positive relationship between wealth

and unemployment withimman,eConomy.

This model aceommodates both organized sector and unorganized sector with status
consciousundividual preference (exact form of the preference function is discussed in the
next seétion). In every economy unemployment and unorganized sector persists
simultaneously (along with the organized sector). This co-existence of unemployment and
unorganized sector within an economy is theoretically somewhat enigmatic. After an active
search for the job if an individual fails to get employed in the organized sector, then staying

without earning (which is the definition of unemployment*) should be dominated by getting

3 Source: bureau of Labor Statistics, US. hitp://www.bls.gov/cex/#tables (Quintiles of income before taxes )

*The "unemployed" comprise all persons above a specified age who during the reference period were

"o

"without work", “currently available for work and “seeking work”.
http://www.ilo.org/public/english/bureau/stat/download/res/ecacpop.pdf
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a job in the unorganized sector where obtaining a job (i.e. a strictly positive earning
opportunity) is relatively easier. Our model, in line with the real world observation,
establishes the existence of unemployment in equilibrium after incorporating the
unorganized sector with a perfect labor market. Here the difference in the level of
inheritance is very crucial to guarantee the existence of the two classes of people, namely
unemployed and unorganized sector worker. Intuitively the argument is the following:
people with lesser inheritance level are less capable to afford to remain jobless. On the
other hand wealthier individuals like to avoid working in the technologicallysinferior
unorganized sector. Thus we connect the labor market with the wedlth distributien, and
explain the wealth dynamics of a dynasty with the help of the degree of labor market
efficiency. Here lies the main contribution of this work.

We assume that the technological superiority exists for the @rganized/sector, but with the
factor market imperfection. In this sector laborers cannot freely enter the market to supply
their labor. Firms also do not get the worker freely to fill the vacant post. There exists a
costly search and matching friction in the drganized sector labor market. That allows the
scope of extracting some positive rent out,of this market interaction. Both firm and workers
of this sector have a bargaining peweérmoengwage negotiation. Specifically we utilize Nash
bargaining to model the factor market payments. Alongside this imperfection in the factor
market of the organizedgector, the search and matching modeling mechanism is also
incorporated in our setgup.

Search and matchingumnodels are developed eyeing on the fact that the labor market are not
frictionless. Nexus between a job and a worker is established after a complex process of
search; and mere crucially, the search process may not yield a successful match at a
particulagpoint of time for a particular searcher (either firm or worker). Matching function
plays awyery pivotal role in this literature. ‘Inputs’ of this function are the stock of
unemployment and vacancies, and the matching function declares the rate at which
successful job-matches are formed from the total number of searchers (including both
laborer and employer). In our analysis Pissarides type (Pissarides (2000)) setup is followed
to design the matching function, empirical backings of which are strong (Pissarides (1986),
(1990); Layard et al. (1991); Blanchard and Diamond (1989), (1990); Coles and Smith
(1996)).



In our model economy one individual has a single unit of labor which she can deliver
inelastically to the firm. Her single unit of labor can earn a higher wage by supplying it to
the organized sector, although receiving a job in that sector depends on a successful match.
On the other hand, the disutility obtained by an agent while working in the unorganized
sector confronts her with a choice problem at the time of entering into the job market.
Individuals optimally decide for both the periods at the beginning of their life regarding
the usage of the labor endowment, but consume and save for their following generation at
the end. We present our model more formally and examine the optimal decision:taken by
the agents in the next section.

There are quite large literatures dealing with search generated sinemployment following
Pissarides type matching. Although incorporating the concept of unegganized sector in this
modeling set up is not really ample. Davidson and Matusz,in /(2006) established
equilibrium unemployment in that set up along with the congept of unorganized sector.
Skill heterogeneity was the decisive characteristic in“their modeling strategy. Existing
literature does not include inheritance with inemployment in a general equilibrium frame.
A relation between inheritance (termed\thete as wealth) and choice of occupation was
formulated in Banerjee & Newman,"(1993). In their model of occupational choice, a
window was kept open for the leastywealthy individuals to remain idle; but lacks to explain
why the wealthier individdals are morejprobable to remain unemployed. Moreover in their
contribution ‘remaingdle’ cannot be a feasible option in the equilibrium either.

Bequest motive (whieh has.enotigh empirical support as well; e.g. Wilhelm, 1996; Altonji
et al.,, 19974 Carroll, 2000) of the agent generates an inheritance distribution in the
discussed setup. Agents are willing to save a part of their wealth for the intergenerational
transferfand,\the inheritance of the offspring is a function of that transferred part. Hence
this recugsive process leads us in the direction of income dynamics. Starting from any initial
income, the labor market search friction in our model randomizes the next point of the
income path. That evident feature not only rescues a dynasty from getting stagnated into a
particular income class but also stops the long run income path from being concentrated
(or polarized) in some particular point or points (c.f. Galor and Zeira (1993)) or mutually
exclusive small intervals (c.f. Grossman (2008)) on the income stream. At this point our

model supports Banerjee and Newman (1993). We elucidate this topic further and put



forward some discussion about the transition probabilities for the different dynasties in
section 3.

Invariably discussions on income dynamics questions about the convergence issue. Galor,
(1996) pointed out that, debates related to the convergence of income distribution focuses
on the validity of the three competing hypothesis: absolute convergence, conditional
convergence and club convergence. Definition of the absolute convergence is the
following: per capita incomes of countries converge to one another in the, long-run
independently of their initial conditions. Whereas conditional convergence meanssthat per
capita incomes of the countries that are identical in their structural chatacteristics ¢onverge
to one another in the long-run independently of their initial conditions. Club convergence
claims per capita incomes of the countries with identical structiral characteristics to
converge to one another in the long-run provided that their initialeonditions are similar as
well.

According to the above classification our hypothetical economy can converge
conditionally. By simulating our model, wefisolatéthe initial income distribution from the
long run income path (as in Loury,(1981),) and, this questions the efficacy of the celebrated
big push theory. It is here where we diffenfiom Grossman,(2008); Zhang(2008), Galor and
Zeira,(1993); Banerjee and Newman (1993) etc. Section 4 studies the long run dynamics
of the income of the individuals andythe labor market where we ensure the long run
matching probabilitiessas non=unity and non-zero.

In section 5 we demeonstrate how our model fits with the previously mentioned empirical
findings. In our model, ‘disparity between a high and a low average income country is
observed through the heterogeneity of the efficiency of the respective labor markets. Hence
the obtained‘policy recommendation is to moderate the labor market parameters. Primarily
this reduages the labor market imperfection; and the economy as a whole starts to move
from poor to rich. Thus in section 5, we discuss the comparative statics results and try to

find possible avenue of the policy intervention.



2. A Brief Empirical Analysis

In this section some results are explored by analyzing data. A positive impact on the
proportion of the unemployed mass vis-a-vis the number of the unorganized sector workers
is found through the individuals’ wealth level within a country. It is also demonstrated that
there is a negative relation between GDP and unemployment among different countries. In
the next sub-section within a country analysis is done. Section 2.2 deals with inter country

study.

2.1. Within a country analysis

The study is done for the India. We concentrate on the National Sample Survey(NSS) data.

2.1.1. Case study of India: Data description
For the present purpose 59" round of the NSS datads used. NSSO in this round of survey
has reported the individual level data of occupational status and the detail of the wealth of
each households. Wealth includes househg@ld spe€ific information on the value of land,
house, livestock holding, durable good§ninvestment/etc. No other rounds after 59™ round
has covered all these informatiop“ifi*detailySpan of survey for the 59 round was Ist

January 2003 to 31st December 2003.

2.1.2. Case studysef.IndiaySummary statistics

For the present purp@se/all individuals (under survey) are categorized into three different
classes: unorganizedysector worker, organized sector worker and unemployed. According
to the segregation done in this part of the analysis, unorganized sector workers comprise
of: self-employed as own account worker, worked at household enterprises as employer,
workedfathousehold enterprises as helper, casual wage laborers at public work and at other
types of work, beggars, prostitutes and laborers who are available for casual job but did not
work due to sickness. Organized sector workers are those who are regular salaried/wage
employees. People who are not working but seeking or available for work are listed as
unemployed.

The other major variable of interest is the value of long term durable assets. In this analysis

the total asset of a household is defined as the sum total of value of lands and buildings,



value of the transport equipment, value of other durable assets (like ornaments, television,
refrigerator, furniture etc.), value of shares, bonds and value of other non-share financial
assets. At the beginning of the analysis, we drop those sample households under survey
who are un-capable and reluctant to provide information. Per unit asset of an individual is
generated from the total value of the household’s wealth by dividing it with the total
number of the members of that particular household excluding servants (here onwards we
call it as household size). Therefore,

value of the total asset of a household

Per unit asset =
household size

The analysis is restricted for the individuals of age 18 to 35. Occupatienali€hoices are made
mostly within this age group. Following table highlights on the descriptive stats of the per
unit asset for overall India, rural India and urban India.

Table 1: Descriptive statistics of per unit asset

Per unit asset  Observations Mean Std. Dev. Min Max

Overall India 504971 65045.49 168403.4 0 2.09e+07
Rural 325309 54214.58 116991.2 0 9632400
Urban 179662 84662.15 233088.3 0 2.09e+07

Occupational choice dependsinot onlyjen the per unit asset of the individuals, but on many
other factors. So we need toysé€tieontrols for the other variables which can possible affect
the occupational pattern to comprehend the relation between asset and the occupational
choice correctly. Ty thig,analysis age, sex, education, religion and social group are the
control vatiables. Descriptive statistics for the control variables and some more details for

per unigasset are given in the appendix.

2.1.3. Case study of India: a simple OLS model.
This sub-section explores the relation between occupational choice and per unit asset. More
precisely, the focus of this paper is exploring the choice between remaining unemployed
vis-a-vis to joining in the unorganized sector, and the claim is, this choice has a relation

with asset class.



The whole range of per unit asset (taken in logarithm®) is divided into suitable number of
intervals (or classes). According to that division of the asset class, the proportion of
unemployed to unorganized sector worker is computed, and that becomes the dependent
variable of this model. The aim is to check whether this proportion is increasing or
decreasing with the median value for each asset class significantly after controlling the
other factors. Correlation coefficients of these two variables for rural and urban Indian are
0.29 and 0.25 respectively.

Following equation describes the model:
10 7

3
y = 81"‘82 *x+263i *ln(E,) +64*M+Z85l*ln(R,)+266l*ln(G,) + €
i=1 i=1 i=1

asset class wise freq of unemployed
Where, y = In( 1 e

asset class wise freq of informal worker

x = median of each asset classes inlog scale

E; = frequency of individuals at the education level i per asset class

M = frequency of male individuals per asset class

G; = frequency of individuals at the social greup’i per asset class

R; = frequency of individuals of religion i per asset class

€ = random error.

We compile the results forgusal and urban India separately. R-square value is 0.5145 for
the rural India. Othér regressiomgesults are tabulated below.

Table 2: Regression result for rural India

¥ coef. (6_1) P-value st. Error
x 0.1063 *** 0.002 0.0338
Educationlevel per
assetielass: level 1 -0.0084 0.24 0.0072
E, -0.0084#** 0.001 0.0025
E; -0.0079* 0.078 0.0045
E, -0.01159* 0.08 0.006
Es 0.0018 0.811 0.0076
Eg -0.0232%%* 0.001 0.0052
E, -0.00694 0.139 0.0047
Eg 0.0058*** 0.008 0.0101
Eq omitted

5> Logarithmic scale is taken to control the outliers.
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Ejp 0.0049 0.165 0.0035
Male individuals per
asset class 0.2037 0.6 0.3887
Individuals of religion

1 per asset class 0.0161 0.131 0.0107
R, -0.0028 0.608 0.0055
R3 -0.0161%** 0.001 0.0046
R, -0.8054 0.001 0.0025
Rs -0.0028 0.415 0.0034
Rg -0.0079%*** 0.001 0.0021

R, omitted

Individual of social

group 1 per asset class  -0.0027 0.7 0.0069
G, -0.0108*** 0.018 0.0046

G -0.01371#* 0.062 0.007
Constant(d4) -4.6694*** 0.001 0.50067

R-square value is 0.3061 is highly significant for{the urban India also. Other regression
results are tabulated below.

Table 3: Regression result for urbafitindia

y Coef.. (62) P-value st. Error
X 0.0494 ** 0.020 0.0211
Education level pex
asset class: level\1 -0.0033 0.387 0.0039
E, -010019 0.289 0.0018
E; 20.0122%%* 0.001 0.0025
Ey -0.0495 0.233 0.0041
Es -0.0089* 0.086 0.0052
E}y -0.0079 0.188 0.006
E, -0.1036%** 0.015 0.0042
Eg 0.0022 0.308 0.0021
Eq omitted
Eio -0.0066* 0.054 0.0065
Male individual per
asset class 0.0629 0.777 0.2215

Individuals of religion
1 per asset class 0.1411 0.388 0.1634

R, -0.0037 0.415 0.0047



11

R; -0.0012 0.654 0.0025

R, -0.0009 0.613 0.0018

Ry -0.0007 0.706 0.0019

Rg -0.0009 0.620 0.0019

R, 0.0019 0.695 0.0049

Individual of social

group 1 per asset class  -0.0013 0.616 0.0026
G, -0.0063* 0.060 0.0033

Gs -0.0004 0.959 0.0036
Constant(8,) -2.4785%%* 0.001 0.3451

In this model y depends significantly and positively on x with a negativesHenee/givenythis
empirical result it can be argued that Indian economy wealth cldssyhas™a statiStically
significant positive influence on opting unemployment over informal secter/job. This is

true for both rural and urban India.

2.1.4. Case study of India: Robustness check.

Until now this empirical study focuses on asset class.“The conclusions made from the
analysis is based, therefore, on certain level of aggtegated data. As we know, aggregation
always allows some possibility of bias i the,results. So, for further verification of the
above mentioned results this subssection deals,with individual level data.

Here a multinomial probit nfodel"with fastrumental variable is formalized. As a major
independent variable we4take per unitjasset (of a particular individual) itself and not the
asset class. The contr@lyvariables, like age, sex, education level, social group and religion
are also taken at the‘indivadual level. The dependent variable, occupational choice, is a
categorical variable; ' whicHh can take four values: working at the unorganized sector takes
the value 1, working/at the organized sector takes the value 2, if the individual remains
unemployed then 3 is the assigned value, and 4 if otherwise. (This categorization is not
ordered.“Fhe rank of the category is not important for the analysis). To deal with this kind
of a model, a multinomial probit model is introduced. Here our interest is to find the change
in the probability of switching from unorganized sector to unemployment as a function of
per unit asset level.

Although the individuals are selected belonging to the age-group 18 to 35, the following

endogeneity problem may arise: the occupational choice can also affect the possession of
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the long run asset of an individual. So to make the result more robust instrumental variables
are introduced.

The two identified instruments considered here are the number of young members (age
below 35) in the household and the marginal propensity to save of the household (in which
that particular individual belongs). If the number of young members increase, then it is
expected that the per capita wealth the household will be less, but that increase does not
affect the occupational choice of the individual directly. Most of the macro-economic
models assume that if the propensity to save is on the higher end thenshe total'savings of
the household rises. That may lead to a higher level of per unit asset. Savings Jpropensity
of the house hold does not affect the occupational choice directly:

Given this set up of multinomial probit with instrumental Vagiables, the model has been
computed for the rural and urban India separately™@Per whit asset of an individual
significantly and positively affects the probability of remdining tnemployed in comparison
to the probability of joining to the unorganized sector. Thi§ holds good for both rural and

urban sector. The detailed result is tabulatediin the appendix.

2.2. Relation between GDP/and overall unemployment.

Now concentrating on oyé€rall country-wise data, following results are obtained. An
empirical exercise, which isiundestaken in this paper, for 100 countries (for the initial years
data for few countries were not” available) over 32 years (1980-2011) shows a steady
negative relatiofiShip between unemployment and GDP®. It is a cross section analysis for
each yearg We fit a line for unemployment against GDP, where countries are considered as
the different obsefvations. GMM criterion is used to abate the problem of
hetetescedasticity. Coefficients of GDP for all the years are significant at 10% level and it
is true for 30 years at 5% level of significance.

Table 4: Relation between GDP and unemployment.

Year  Coefficient value  p-value Year  Coefficient value  p-value
1980 -0.0005395%** 0.004 1996 -0.0001607*** 0.006
1981 -0.0005036%*** 0.002 1997 -0.0001758%*** 0.002
1982 -0.0004586%*** 0.008 1998 -0.000201 3% 0.001
1983 -0.0004193%** 0.007 1999 -0.0001987*** 0.001
1984 -0.000323 1*** 0.022 2000 -0.00021527%** 0.001

6 Source: IMF database, http://www.imf.org/external/ns/cs.aspx?id=28.
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1985 -0.0002917%*** 0.026 2001 -0.0002194%** 0.001
1986 -0.0002584*** 0.025 2002 -0.0002091%*** 0.001
1987 -0.0002405%** 0.026 2003 -0.0001 8*** 0.001
1988 -0.0002268%*** 0.022 2004 -0.0001649%*** 0.001
1989 -0.000198 1 *** 0.019 2005 -0.0001486%** 0.001
1990 -0.0002259%** 0.003 2006 -0.0001361*** 0.001
1991 -0.0001937%*** 0.006 2007 -0.0001237%*** 0.001
1992 -0.0001852%** 0.013 2008 -0.0001 114%* 0.001
1993 -0.000131%** 0.063 2009 -0.0000805%*** 0.017
1994 -0.0001064*%* 0.084 2010 -0.0000733%** 0.04
1995 -0.0001287*** 0.023 2011 -0.0000745%** 0.033

From the above discussion two apparently conflicting facts come into light#There'is a clear
negative relationship between income and unemployment amongst thé differentieountries
as a whole, as opposed to a positive association between the sameWo, within ap'economy.
From the above discussion two apparently conflicting facts come intodight. There is a clear
negative relationship between income and unemployment amoengst theXdifferent countries
as a whole, as opposed to a positive association between the saine two within an economy.
Present theoretical model aims to resolve this anomalyjising a general equilibrium frame

work with search generated unemployment,

3. The Model
We model an economy, prodiicing a\single good using labor as the only factor of
production. The modelling | mechanispy allows for intertemporal dynamics through

intergenerational transfer ofiweéalthy

3.1 Preferencesandytime
Consider4 discrete time framework where at the beginning of a period, a new batch of
population who lives for two periods, joins the economy. Let the total mass of each
generation be“normalized to unity (thus in our economy there is no population growth).
So, a new and an old (call them as ‘young’ and ‘old’ respectively) group of people live
simultaneously at each time period and therefore at any instance, total population mass is
two. These individuals consume the single manufactured good, produced using labor which
each individual is identically endowed with (for simplicity we have assumed away other

factors of production, like capital and also set the discount rate as zero).
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Let us name the young age of an agent as period 1 and period 2 as her old age. Each
individual receives some wealth as inheritance (X) from her previous generation.
Individuals cannot save and hence she completely exhausts her income earned plus her
inheritance at any period (in her lifetime) to purchase the produced good at that period. All
the activities associated with the realization of utility (consumption of the purchased goods
and leaving a bequest) occur at the end of her lifespan. Thus an individual born at time

period t, is assumed to have a preference structure given by:

U=—"—¢1=%p@ _ D, kX, — D,;,,kX, witha € (0,1) and k > 0 (5)

aa(l_a)l—a
The above function reveals that an individual gets positive utility (U)$tem consumption
(c) and bequest (b). The indicator D takes the value either equaltoyl or 0, depénding on the
type of employment that the individual receives at the subseripted time. D equals to 1 if

the individual joins unorganized sector, otherwise it takes theyalue 0.

3.2 Production

Though only one good is produced in the @conomyythere are two sectors that engage in
this productive activity. One sector, termed as‘thesOrganized sector, utilizes a technology
where one unit of labor produces,p units of the consumable, whereas the other sector: the
unorganized sector, produces a unitsef the good. Each firm of both the sector uses a single
worker at a time. The technelogical superiority of the organized sector is assumed by taking
p > a. This techn@logical dominance of the organized sector is also reflected in the
preference strueture of'the individual’s. The utility function of a representative individual
thus, exhibits disutility from working in the unorganized sector. This disutility is a positive
function of her inheritance level, which reflects her social status.

THewnorganized sector is characterized by perfect competition in both product and factor

markets while the organized sector has the same only in its product market.

3.3 Factor market
At every point of time, each individual in our economy is endowed with an indivisible unit
of labor which she can supply either to the organized or to the unorganized sector. Factor
market of organized sector is not perfect and consists of search frictions. So at any point of

time, a pool of job seekers searches for jobs in the organized sector and at the same time,
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are there firms in this sector, looking for workers to commence production. This “trade in
the labor market’ is uncoordinated. So this may well be the case that some of the vacant
posts fail to get a worker, on the other hand some worker remain jobless after an active
search. Here we use a simple modeling device to capture this scenario. We assume a
Pissarides type matching function that gives the number of jobs formed at any moment in
time as a function of the number of workers looking for jobs and the number of firms
looking for workers. The matching function is increasing in its each arg@ments, and is
concave and homogenous of degree one. The particular functional form .assumed 1s the

following:

me = [uf +vfJo

Where, m; be the proportion of the population who are matchedyu, be the proportion of
searching population in the total population at time4#andw, be\the ratio of total number of

vacancy and total population at time t. This form ofymatching function was used in

Stevens(2007).

For simplicity let us assume 6 = —1.
me _ Yt = 7_n_t e Ut =
Hence, s p:(say) and s T (say).
Therefore, p; + T, = 1. (1)

i.e. the probability of getting a job (p;) and the probability of getting a worker for a vacant
job (m;) adds up tod.

Let ¢, be the preportion of the young in the searching population. Then ¢,p, represents
the proportion of young agents getting an organized sector job at time t. On the other hand
(1 — ¢¢) ps\becomesthe proportion of old individuals who secure their job in the organized
se€torat timet. Similarly, ¢, m, is the matching probability of a young worker with a vacant
post, likewise a vacant post finds an old worker with the probability (1 — ¢ )m;.
Contrary to the existing search-matching literature where a job and an employee are
separated by a random shock, job destruction in our case occurs automatically when an
employed worker completes her lifespan. That is, once the organized sector job is formed,

it cannot be destroyed by any exogenous force in the life span of the laborer. To an

7 C. Pissarides, Equilibrium Unemployment theory
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organized sector firm (1 — ;) is the probability of not having a successful match with a
worker.

A job seeker in the organized sector may remain jobless with probability (1 — p;). So,
(1 — p)¢; gives the proportion of young unemployed persons and (1 — p,)(1 — ¢;) is
the proportion of old in the unemployed mass.

An individual does not receive any wage if she remains unemployed. Alternatively, she
may opt for a job in the unorganized sector, in which she instantaneously, receives
employment and earns a positive wage (note that factor market in the unorganized,sector
is frictionless). Hence a source of labor force supply to the unorganized seetor may come

from the unmatched pool of organized sector.

3.4  The organized sector firms
To post a vacancy organized sector firm has to beapd@ strictly pesitive fixed cost. From our
earlier discussion it is evident that there may arise three'eases after a vacancy is posted in
the organized sector. Other than the possibility ofinot getting a worker, two more events
may occur. A vacant post can be matchéd\either with,a young worker or with an old worker.
The difference between the last two situations$,is the following: young worker can work for
two consecutive periods where as an old‘can supply her labor for only one period.
We use ], to denote the €xpected infinite income stream from a filled job having a young
worker at time ‘t’ and™Jy, to denote the analogous value for an old worker. V;, on the other
hand is used to denote/thesexpected infinite income stream from a vacancy. New firms
enter the matket as long a8"V; remains positive.
Let wg,, belthe'wage of the young worker employed in the organized sector. wg,is the wage
paid to an‘eld worker in the same sector.

Now we ¢an write the following relations:

Jyt = Z(P - Wsy) + Vita

Jot = (0 = Wso) + Viyq

Ve = —d + s [PeerSyeer + (1= Dra)orsr] + (1 = Tei1)Vesn

Where, ‘d’ is the cost of posting a vacancy.
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Explanation of these equations is the following. A firm receives a positive return of
(p — Wsy) per period whenever the vacant firm gets a worker. Therefore when a young
worker is matched with a firm at time ¢ the firm receives positive return for two consecutive
periods with certainty. But after these two periods the post becomes empty and the firm
has to post a vacancy to resume the production again. Therefore from period t + 2 onwards
Vi1 is the return to the firm. Similarly we get the equation for J,;. Notice one thing that
here we are not allowing any time discount in our model.

A vacant firm pays strictly positive fixed cost d to post a vacancy at eachsperiodIfthesfirm
matches with a worker then firm either gets J,; or J,. according to theWorker’s remaining
life span, and on the other hand if the firm flounders to match®withjany werker then the
firm has to start with a vacant post at period t + 1 again; hence will feceive V,. from the
next period onward.

Free entry guarantees that in equilibrium V; = 0, forall t/Henceyboth the J’s become time

independent.

Jy = 2(p = wsy) @)

]0 = (p - Wso) (3)
d

= 4
e bely+(1-d)Jo @)

3.5 Wages

Here we discuss about the,factor payments. As the factor market of the unorganized sector
is perfect a laborerireceives her value marginal product as wage, and CRS production
technology; levels the marginal product and average product of laborer. Therefore the
unorganized\sector wage (w,,) is equal to ‘a’ (what she produces). Hence it is time
independent.

Both the firms and laborers have some strictly positive degree of bargaining power in the
organized sector, and firm owner and laborer share the total value of production through
Nash bargaining. If f(< 1) denotes the bargaining power of laborers, then the wages are

determined by the following equations:

Wgy = arg I‘I}V?yx (zwsy)ﬁ( 2p = Wsy)l_ﬁ
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Wso = arg rvréax (Wso)ﬁ( p— Wso)l_ﬁ

0
ie. wsy, = wg, = wg = Bp. Here we strengthen our assumption as fp > a to make wy
higher than w,,, since the assumption that an organized sector is more productive than the
unorganized one does not suffice to guarantee the stated wage differential.

Therefore wages are not age dependent.

(Calculations done by us indicate that if the outside options are included, then the two
wages of organized sector become dependent on time, as also their equality'breaks down.
Including the outside options do not contribute significantly towards6ur analysis. More
importantly they do not jeopardize the properties of the equilibriumgbutimake the analysis
more cumbersome. For simplicity thus, we ignore the outside options. Intefested readers

though, can consult with the author).

3.6 Decision problem

Any individual in this economy faces a series”of*choice problems in her life span. At each
point where she has to take a single decisiQn, she gets three different possible options of
action. They are the following:

I.  Organized sector{job.

II.  Unorganized'sector job.

1. Wait.

Initially at period ofie when shejis about to enter the labor market she chooses one among
the three. If seeond,or third is selected then no more decisions are to be taken at that period.
The first option, on'the’contrary, creates another choice problem. If she opts for the
organized sectorjeb’then she has to pass through the search process which is a random
‘lottery’ to her, After the ‘lottery’ she may get an organized job (call it as ‘lucky’ situation)
or may remain unemployed (call it as ‘unlucky’ situation). Here she has to reveal state
contingent decisions. Hence again she faces a choice problem and takes a call between the
three for different states. In case of ‘unlucky’ situation the option of ‘organized job’ does
not remain as a feasible one. We may interpret it as: choice of ‘organized job’ gives her a
pay-off equal to almost negative infinity after she faces an unlucky situation. At the
beginning of period two, when she becomes old, she has to follow the same path of decision

problem.
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All the decisions are taken by the individual at the beginning of her young age. Every agent
can expect rationally. Decisions are taken so as to maximize the expected indirect utility.
Uncertainty in the indirect utility arises because of the search-matching mechanism in

organized sector.

4 Short-run Equilibrium

Following sub-sections discuss about the equilibrium solutions of the model imgshort-run.

3.1 Optimal decisions

Here we consider the optimal decisions of the different individudls. Heterogeneity among
individuals arises because of their different level of inheritancé, (X). In our model,
probability values which are generated from the labor marketifsiction of the organized
sector, are known (agents are rational) to the individual while they are taking decisions.
Every individual optimally chooses to search,for a jobyin the organized sector with any
level of X, since the wage of this sectof is stfictly higher than the return from the
unorganized sector or from unemployment. ‘Even if she fails to get a job in period one she
goes for search in period two. But if'shesbécomes ‘lucky’ in the first period, there is no
more extra incentive to go for search in,second period again. Since there is no cost for
searching everyone takes( a ichance for receiving higher wage: unique solution at the
beginning of the firstperiod*sydecision problem.

Decisions vary fromienesindividual to other for the following two situations. Agents, who

face a ‘unlu¢ky’ situation; opt for the unorganized sector job if she has X; < % This

decision remaing,the same, if she is ‘unlucky’ in both the two periods. On the contrary if

herfinheritance, X, , is greater than — then she never chooses to work in unorganized
t k

sector: evenif she faces unlucky situation in both the periods. As stated earlier, agents have
a disutility to work in unorganized sector due to her status, represented by her inheritance.
Although the unorganized sector job gives an income gain, social stigma outweighs that
gain for the individuals with higher X (read it as ‘higher status’). To follow the result
formally, interested readers are requested to consult the Appendix 1.

Therefore the following two strategies prevail in equilibrium:
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i.  Search for organized job is chosen, at the beginning and then, if becomes ‘lucky’,
‘work for organized sector’ is chosen; if “unlucky’ be the case then wait is chosen.
ii.  Search for organized job is chosen, at the beginning and then, if becomes ‘lucky’,
‘work for organized sector’ is chosen; if ‘unlucky’ be the case then unorganized job

is chosen.
The actual form of the expected indirect utility functions (EIU) for (i) and (ii) are as

follows. (For derivations see the appendix 2).

EIUG) = X + p2wg) + (1 — pp)pes1(Ws) (6)
EIUGD) = X = ((1 = p) + (1 = p) (1 = pesn) JkX + 2p, + (1 ~Pr)ped) W)+
(1 =p) + (A= p)(L = pes1)) Wy). (7

In the figure below (figure 1) we plot the optimal expected indirect utility path, with needed

parametric restrictions, noted by the thick line.

Expected indirect

Utility for (1) and (ii) i

Figure:1

Note that this\solution is true for any non-zero and non-unitary probability values generated
from the'énganized sector. In the following section we solve for the equilibrium short-run

probability values.

3.2 Factor market solutions
At any point in time, populations from two consecutive generations are economically
active. So, in our economy total population adds up to 2 at any instance. The whole young

population and the old individuals who became ‘unlucky’ in their young age participate in
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each search process. Then, if S; is the total number of job-seekers at time period i so, S; =
1+ (1 —pj_1¢i—1 Si—1). As stated earlier ¢, is defined as the proportion of the young
among the searching population at time t. Since the young population proportion (recollect,
they all are searchers too) is equal to one, therefore ¢.S; = 1. The left hand side of the
equation is the young pool of searchers.

Hence, S; =1+ (1 — p;_1).
1
2-prq’

Thus, ¢, =

®)

As all the previous period values of each variables are known to the eebnomy ‘ag period ¢,
from equation 8, ¢, can be determined for each t. Once ¢, is known thefi using €quation
5 and equation 1 one can easily solve m; and p; for each t; asythe wages are already

determined.

3.3 Inheritance distribution

This section summarizes our discussion and“interprets therfesults which we get from the
previous analysis. Unemployment, as defined by thelnternational Labour Organization, is
the situation when people are without jobs‘and they have actively sought work for a given
time period. In our model unemployed mass (according to this definition) lies above a
certain level of X. We may consider X as a critical inheritance level, people below which
is termed as ‘poor’; otherwises'mieh’s»*Optimal decision of the individual who has lesser X
than X ¢, shows thaf.she \¢hooses$ito work in the unorganized sector when she does not get
the organizedsS€€tor job. Where, in an ‘unlucky’ state individual with X > X¢ does not
choose togo for an unorganized job but to wait. Hence the poorer individuals at any point
of tim@,are working”in this economy. Therefore they are not unemployed. People with the
higher,level of inheritance remain without any job if they become unlucky after an active
search for a job in the organized sector. This is somewhat similar to the empirical facts
mentioned in Section 2.

Here we consider the different individuals from the different sections of the population,
and find that where their dynasty may move in the next generation given their X and the

probability values. For this purpose, here we consider a system of dynamic equations.

Let us call % as X°¢.
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IfX, < X°,

Xipo = a(X; + 2wy), with probability p; 9)
Xiyo = a(X; + wy, + wy), with probability (1 — p)pis1 (10)
Xiro = a(X; + 2wy,), with probability (1 — p:)(1 — ps41) (11)
If X, > X,

Xiy2 = a(X; + 2wy), with probability p;

Xiro = a(X; + wy), with probability (1 — ps)pes1 (12)
Xty2 = a(X,), with probability (1 —p)(1 — pr41) (3)

These equations are generated from an inherent assumption: X;,; =¥.(b¢)and from the
outcome of the maximization of the utility function (equation,§). Here fogsimplicity we
assume that X;,; = b;. Because of the assumed Cobb-Douglas stsucture of the utility
function, optimization exercise yields that the bequest level 1§ equalto the a proportion of
the total wealth of the individual.

Other details of the equation are straight ferward toysee. If the agent receives the
opportunity of working in the organized sector 4tithe beginning of period 1, her wealth
equates with (X, + 2wy) for all X, at thesendyef period 2. So it explains equation (9). In
case of the other equations inheritance Tevel'plays a key role. First we consider X < X°.
Individual works in unorganized sector ifsthe ‘unlucky’ state is realized. It is true for both
young and old age. That4sytotal wealth can be either (X; + w,, + w,) or (X; + 2w,,) with
probability (1 — p P44 or (B—p:)(1 — py41) respectively. Again, if X, > X€, optimal
decision dictates, the agentteswait when she does not get employment in organized sector
after an active searchy Hence if she fails to be ‘lucky’ in period 1 but receives organized
sector job 1n nexXgperiod then the total wealth of the individual is(X; + wy) and if she faces
‘unlucky? State in both the periods, her wealth remains as X;.

Let us depict the equations in the following figure:

A 4;:?

o
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Numbering of the bold lines is done according to the equation number.

There may arise a situation where all the three lines cut the 45° line within [0, X¢]. In that
case all individuals in the long run have inheritance less than X¢ and then negene in the
population remains unemployed at any instant of time. That creates,an ‘Gninteresting
situation in the long run for the present purpose. We get the abovefigure. by 1mposing
suitable parametric restrictions (Appendix 3) such that we can{congentrate 6n the case
where unemployment prevails in the economy.

From figure 2 we can have the following observation. Individual:who herself initially starts
as poor may bring her next generation to the richer$ection. Reyerse is also true. This tells
us that always a dynasty face a positive prabability ‘of changing the economic status
between some arbitrary finite number of genefations. Hence the economic mobility
depends mostly on the labor market efficiene¥in this model. The corresponding transition
probabilities a displayed below:

P(Xiyo > XC|X, > XC)

( . Wn
Pt if Xy < (a_ Ws)
W w,
pe + (1 — ppIPei1, if (a_z - Ws) <X < (Z_I:
1, otherwise
P(Xy4y >cXOIX, < X€)
. WTL
— Pt Lth<(E_Ws_Wn)
Pt (1 —0) P41, otherwise

5 Long run equilibrium
Now in this section, we consider the model with time dynamics. First we discuss the
movement of the inheritance distribution with time, given any initial distribution. After that

we will consider the dynamics of probability values.
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4.1. Population dynamics

For each generation, there is a distribution of inheritance (X) over the entire population.
Let the distribution function be F;(X;), where X; € (O, Y) and X is the exogenous finite
upper bound of inheritance (the construction of which is shown in fig 2). That is F;(X;)
proportion of people have less than or equal to X; amount of inheritance at period t. To
analyze the evolution of the inheritance of the dynasty over time from an initial time period,
we set up a starting point where the economy is populated by a given pool of'6ld and young
individuals with their respective inheritance levels.

Note that, in our model if the probability values remain strictly positivetand pon-unitary
then the inheritance distribution® of the population can never becomé polarized. It cannot
be the case that every individual become either ‘rich’ or ‘poéw’, after'a finite time. This
remains true for any initial population distribution. This 1S'a vety sighificant departure from
Galor and Zeira (1993). Factor market friction in organiZed sector develops this interesting
phenomenon. The probabilistic nature off this factor market halts any unidirectional
movement over X and opens up the mre tealistic possibility, that is, X of a particular
dynasty can move both way with tife:

From Figure 2, let us we concénttate on X; and Xy It is not difficult to prove that after a
finite time, inheritance @f all individwal come within the interval [X], X} ], provided
probability values remain strietly positive and non-unitary (the next sub-section shows that
in the long-run equilibriim also it actually takes non-unitary value). Note that, in figure 2
all lines cut the 45%line‘ftem below. Hence, if the model was a deterministic one then x
or Xy wotld be,a long/run stable equilibrium. That is, the process might end up at x or Xy,
after'infinite\time interval. Because of the stochastic nature of the model under discussion,
no X;;oacan rémain infinitely on the same inheritance path on which X; lies. There is
always a positive probability of switching the path. Therefore, given a X, either
below X; or above X}, this dynamic process brings X;,, within the stated interval after
some arbitrary n (finite) periods. Once all X;s come within the interval [X[, Xf], it is
impossible to get out of that interval; although population will never converge at a point

(or on some points). For certain parametric restriction simulation result (shown in section

8 X is a good proxy of wealth since, X is a function of b and b depends on the wealth.
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5) displays that long-run distribution of X converges to a bounded and continuous wealth

distribution.

4.2. Factor market dynamics
In this subsection, again we return to the factor market. Here we consider the factor market
behavior with time. We have seen earlier that factor market variable of the unorganized
sector is time independent, so we concentrate on the factor market of the orgamized sector.

Let us reframe the equation (4) using equation (1).

d

T by + (10010 (13)

pe=1

Using (8) and (13) we get a difference equation of ¢.
1

be = ; (14)
o )

1+<I>t—1]y+(1—<7>t—1)]o

Following results are easy to check:

St 53¢
— >0, — < 0.
Sr—1 5p7_4

0 < @el(gpr—1 =0) <1, 0<Pe|(Ppe A=V <1and ¢ [(Pr—1 =0) < Pel|(pr—1 =1)

(see Appendix 4). Now we put theaboye.results in figure.
1

b:

Figure 3

O b1 1

So, it is clear that in the long run ¢, converges to an interior stable equilibrium, A.
Therefore the long run probability values remain strictly positive and non-unitary. Hence

in the long run, ¢, becomes time independent. As we solve for ¢ all other endogenous
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variables of imperfect factor market, p, w and hence S, can be determined. This proves the

existence of unemployment in the long-run equilibrium.

5. Comparative Static Results

In this section we find on how the economy changes with the change of two different
parameters: one is production parameter and other is from factor market. Acttally we focus
on the parametric change of the organized sector because this is the séctor which makes

our model interesting and plays a very crucial role for this hypothetical'eebnony:

5.1. Effect of change in production technology
Suppose productivity of the organized sector (i.e. p)gumps\up due to some exogenous
technological upgradation. So, a filled job pays more‘and henc¢”increases the incentive of
posting vacancies. That is, V, becomes positive~Thereforéymore new firms enter and post
vacancies till V; remains positive. That increase in the,number of the vacancy increases the
probability (i.e. p;) of getting a job in the organized sector in short-run. Mathematically it
is clear that an increase in p leads to ayise in the denominator of RHS of the equation 4.
Hence m; falls for a rise in"the productivity of the organized sector and that implies an
increase in p; from equation, ls
Another interestingthing/to notiee is the following. Since probability of being ‘lucky’ rises,
it actually decr€ases the,proportion of searchers within the searching population who are
old. (Remember that'the’old searchers are those who failed to get organized job in their
youngeér age).
In"Figure\3, BB' curve shifts up with a rise in p and accordingly A, the steady state point
of ¢, also moves in upward direction. From equation (13) it is evident that ¢ and p changes
in the same direction. Therefore if p increases, the long-run steady state value of ¢ and p
also increases, and m falls.
As p; changes in the positive direction with p, the total unemployment at time t (i.e. short-

run’) of the economy declines. On the other hand GDP at time t rises through both the

% This claim is true for short-run. Since change in p changes the probability of the job match, and hence the
transition probabilities (probability of switching the income class: rich to poor and the reverse) also change,
that perturbs the whole inheritance distribution. Therefore long-run change in unemployment or GDP can be
shown by simulation results.
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increase in productivity and the increment in the probability of getting matched in the
organized sector. Although the total production of the unorganized sector falls because of
shortage in the supply of labor higher productivity of the organized sector outweighs that
loss in GDP at time t. Therefore a more advanced technology in the organized sector
implies a higher GDP coupled with a lower unemployment and this has accorded with our
empirical findings documented earlier.

Mathematical proofs are in the Appendix 5.

5.2. Effect of change in cost of posting a vacancy
In this sub-section we show the comparative static result by simulationistudy too. It is
evident that if the cost of posting a vacancy (i.e. d) falls, it also makes posting a vacancy
lucrative. Hence it increases the number of vacancy posting. If d'falls,-as the previous one,
BB' moves upwardly and similar effects take plaee. So, as d falls total unemployment
decreases and GDP increases (Appendix 6) at time t (in‘short-run).
Knowing the fact that this comparative stati¢s theoefetically will not add anything new (from
the previous sub-section), we put this inte,a different subsection as we would like to show
the economy wide importance ,Of ‘factomsimarket efficiency in the long run income
distribution.
We are summarizing (seelnext section for detailed results in tabular form) what we have
obtained from simulation study, with appropriate parameter values for a very large iteration
here:
i.  Initial distribution”of inheritance does not affect the long run distribution. Long
run wealth distribution does not depend on initial distribution.
ii. Ceuntry with higher cost of posting vacancy faces a greater level of long-run
whemployment and a lesser level of long-run GDP.
iii.  If cost of vacancy is high enough then in the long run economy wise inheritance
distribution becomes biased towards lower income and the vice-versa.
If factor market is not efficient enough (i.e. high ‘d’) then the distribution of income
resembles Pareto distribution. Results show that even if initially a country starts with a very

high average income then also the average income of the country may drop down because



28

of factor market inefficiency. On the other hand an initially poor country can become a
high average income country by improving their factor market.

Countries like USA'? or Norway!!, representative of lesser labor market friction, show that
the long run income distribution is skewed towards the higher income quintiles. On the
other hand, for countries like Brazil or India income distribution is skewed in favor of

Pareto distribution.

6. Simulation Results

This section elaborates the numerical exercise done in this worK. Since the lofig-run wealth
distribution in our model is theoretically intractable, thoughsit has a“serious influence on
the findings, this section has a separate importanee. Following table displays the
hypothetical parametric assumptions.

Tablel: Parameter values

Parameters Description Value
Proportion of income spent forbequest 0.40
Cost of postinga vaeancy (Low) 0.25
an Cost of posting a vacancy (High) 0.54
B Bargaining pewerof an organized sector worker 0.55
p Marginal productivity of labor in organized sector (Low) 1
p" Marginal productivity of labor in organized sector (High) 1.5
K Disutility parameter from social stigma 0.5
a Marginal productivity of labor in unorganized sector 0.22

Numbet, of individuals under observation are 10000. Number of iteration is, T=1000.

Following are the results reported for the parametric restrictions given in the table above.

Result 1: The distribution of inheritance converges in the long run. That steady state

distribution does not depend on the initial wealth distribution.

10 Economic inequality through the prisms of income and consumption, David S. Johnson,

Timothy M. Smeeding, and Barbara Boyle Torrey (http://www.bls.gov/opub/mlr/2005/04/art2full.pdf)

11 http://www.regjeringen.no/en/dep/hod/documents/regpubl/stmeld/2006-2007/Report-No-20-2006-
2007-to-the-Storting/2/2/1.htm|?id=466524
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http://www.regjeringen.no/en/dep/hod/documents/regpubl/stmeld/2006-2007/Report-No-20-2006-2007-to-the-Storting/2/2/1.html?id=466524
http://www.regjeringen.no/en/dep/hod/documents/regpubl/stmeld/2006-2007/Report-No-20-2006-2007-to-the-Storting/2/2/1.html?id=466524
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Following table depicts Kolmogorov-Smirnov test statistic for the convergence test of the
long-run inheritance distribution.

Table2: Convergence of inheritance distribution

Initial wealth distribution ‘T’ vis-a-vis ‘T’ vis-a-vis
“(T-1y ‘(T-100)’

Normal 0.0094 0.0158
(0.7671) (0.1633)

Uniform 0.0169 0.0126
(0.1138) (0:4032)

Single valued 0.0260 0:0270

(all the values are same (0.8840) (0.8547)

but below the cut-off level)

Single valued 0.0055 0.0154
(all the values are same (0.9981) (0.1850)

but above the cut-off level)

Following table shows the cefvergerice in the long run starting from two different initial
wealth distributiofis, given thé”other parametric values. Results narrates that initial
condition has/ho signifi¢ant role for the long run distribution of inheritance.

Table3: Convergencetest starting from two different initial distribution of inheritance

Two different Tnitial distributions Kolmogorov-Smirnov

test statistic

Normal vis-a-vis Uniform 0.0164
(0.1345)
Normal vis-a-vis Single valued (below the cut-off) 0.0267

(0.5306)
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Normal vis-a-vis Single valued (above cut-off) 0.0086
(0.8519)
Uniform vis-a-vis Single valued (below the cut-off) 0.0358
(0.1907)
Uniform vis-a-vis Single valued (above the cut-off) 0.6020
(0.0108)
Single valued: below cut-off vis-a-vis above the cut-off 0.0296
(0.3981)

Result 2: The long-run steady state GDP increases and \the long-run steady state

unemployment decreases for an increase in the productivity of the organized sector.

Following two figures (figure 4 and frgure 9), display the above result. We compute the
whole model for a higher value ofp (=")and compare the GDP and the unemployment
values for the two different situations. This exercise is done with the uniform initial wealth

distribution.

Comparing GDP values with the high and the low values of p
28
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Comparing unemployment values with the high and the low values of p
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Result 3: The long-run steady state GDP decredseshand(the long-run steady state

unemployment rises for a higher value of cost of posting vacancy at the organized sector.

Following two figures (figure 6 and figure¥7) display the above result. We compute the
whole model for a higher value of dy(=.d"and compare the GDP and the unemployment

values for the two different situations. This exercise is done with the uniform initial wealth

distribution.
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Comparing long-run unemployment for the high and the low values of d
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Result 4: If cost of vacancy is high enough then in thedeng run’economy wise inheritance

distribution becomes biased towards lower income and.the vicéZversa.

Next two histograms depict the long-run inheritanceydistribution of the individuals for the

two different level of cost of posting vacangies @for’d and d" respectively).

Histogram showing the long-run inheritance distribution
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Histogram of wealth of the individuals for higher d
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7. Conclusion

Walrasian general equilibrium framework, has established the fact that “...factors of
production are always fully employed “in thesfdll-information, frictionless markets”
(Davidson, et al., 1988). To acceunt fer the presence of unemployment, economists have
sometimes relaxed the assimptions, of *frictionless markets’ or have avoided ‘full
information’ situation. Keeping all these contributions in mind we think that an explicit
relation between inheritance and.unemployment; generated due to labor market friction,
needs to be established:

This model {churns “out’a relationship between unemployment and inheritance, and
postulates that, iadividuals who inherit relatively more remain unemployed. It showcases
the'existence;of unemployment together with the persistance of a perfect and an imperfect
labor market in the equilibrium both in long and short run without restricting ‘on the job
search’ (c.f. Davidson, Martin, & Matusz, 1988). A cut-off inheritance level is determined
under which no one chooses to continue without positive earning.

This model offers a dynamics such that the descendent of any agent can move either below
or above the cut-off level of inheritance with positive probability given her present level of
inheritance. That is, we refute the importance of the initial and thus, we discord with the

concept of equilibrium trap which suggests that if a country begins with a very low (or
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high) income can never change their situation in long run. The present paper guarantees an
inheritance (and thus, income) distribution spread out both below and above the cut-off in
the long run. The long run income distribution is moderated only by the productivity
parameters or the factor market parameters and not due to initial inheritance distribution.

A possible alley of extension of this work can accommodate unemployment for targeted
income groups (for example the middle class) as well as study the consequences of trade

on unemployment in this framework.

Appendix

Appendix 1

Here the optimal decisions of the agents are solved. Since in théxdiscussed model, cost of
searching is equal to zero, each individual likes todsearch for an organized sector job at
each period. An agent can receive a higher wage from @rganized sector, only if she faces
the search process. But she does not lose anythingdf she goes for search. Therefore she can
take a chance in the search process of“the otganized sector to get a higher wage without
cost. Hence, it is optimal for any agentsteysearch in the organized sector. The choice
problem between opting for a seatch onnot is actually a comparison between weighted
average with strictly posifive weightsjand the minimum value, where all values are not
identical. Hence, opting, for search becomes a dominant strategy.

The following table shows,different pay-offs for different strategies under alternative states
of the world/Statestand strategies are noted in rows and columns respectively. Notations
used in the table are likewise: ‘L’ and ‘U’ indicate lucky and unlucky situations; ‘O’, ‘N’
and, “W%ate for organized job, unorganized job and wait, respectively.

Pay-offmatrix of each period:

O N W
L Wq w,—kX |0
not
U w,—kX |0
applicable
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Optimal solutions are illustrated below

for, X <w,/k for, X > wy,/k
if L then O if L then O
if U then N if U then \\%

Since the agent faces the same pay-off matrix in second period, optimal decisions also
remain also unchanged.

Recollect that in our model, after being lucky the job cannot be destroyed, therefese if an
agent receives the state L in period one then realization of any state4n period two-makes
no difference to her pay-off. Hence if she is lucky in period ofie then she gontinues as

organized sector worker in both the periods of her life.

Appendix 2
Expected indirect utility representations (EIU) of the optimal decisions for a representative

individual are written below.

IfX < % then
EIU|., w,
|XSWT

= (pe) Cwg) + (1 — p) (wr = kX) R(1= p) (Pr1)Ws
+ (1 — p) W =pmp(w, — kX) + X

= [(pe) CQwe )T e pwn + (1 — p) (Per1)Ws + (1 — p) (1 — pri)wy]
+[1 T =p) — A =p)A = pey)]X

=[ppek (1 =) (Pe+)Iws + [(1 = pe ) + (1 — p ) (1 — prya)]wn
+[1-0=p) — A =p)A = pes)]X

EIU n
|X>WT

= (p) Cwg ) + (1 — p)(Prs)ws + X

Appendix 3



Parameter restrictions for the figure 2 are listed below:

i) Wn ak Wn
(wp+wg) 1-a Wy
ii) S <w <(i—1)w
2ak S ak n
a 1
1i1) — <=
—-a 2k

Where w,, = a and wg, = p.

Appendix 4

Spe _ d(Jy=Jo)

81 (d+de—1ly+(1-de-1))o)’

52, d(y—Jo)"
=(—-2) X

Spi_y =2)

del(pe-1 =0) = 1L < 1 and positive.
Jo

1

1+

(d+de-1)y+(A-de-1)Jo) v’»'

del(pe-r =1 = T < 1 and positive.
Ty
Appendix 5
89 d 81
o X\ P _1)—==)>0,forall 0 < ¢p;_4 < 1.
3~ @rpayra-gory et (b ¢ed) ap) orall 0 < ¢
8pt

d—>0

and -

N A =p—)A—p) + (1 - Ft(XC))(l — Pt)-

36

GDP, = [Fi_1(X) (1 = pe—)(A = pp) + F,(X)(A — p)la + [pr—1¢¢-1Se—1 + peSelp.

8GDP,
op

5p,
= pe1(1=po) +2p, + [(p = F(X)a) + (1 = pr_) (@ — For (X6)a)] %

> 0.
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Appendix 6
5pr 1 1
0P _ _ X < 0.
5d (1= d )2 Pr-1)y+1A=dr-1)Jo
bt—1Jy+(1-de—1)Jo
STU,
5 > 0.
8GDP 5
5 =0 - F(X92) + (1= p)(p — Feoy (X)) 5 < 0.
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