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Preface

Interest in human settlement systems and policies has been
a critical part of urban-related work at IIASA since its incep-
tion. Recently this intereéest has given rise to a concentrated
research effort focusing on migration dynamics and settlement
patterns. Four sub-tasks form the core of this research effort:

I. the study of spatial population dynamics;

II. the definition and elaboration of a new research
area called demometrics and its application to
migration analysis and spatial population fore-

casting;

III. the analysis and design of migration and settlement
policy;

VI. a comparative study of national migration and settle-

ment patterns and policies.

This paper, the second in the demometrics series, argues
the need for an alternative formulation of urban labor market
dynamics. It reviews recent theories of job search and job
creation, and examines their implications for internal migration.

Related papers in the demometrics series, and other publi-

cations of the migration and settlement study, are listed on
the back page of this report.

Andrei Rogers
December 1976

-iii-







Abstract

While most current empirical urban-growth models emphasize
the role of urban labor market dynamics, there has been little
discussion of alternative theories of labor market behaviour.
A review of theories of job search by labor force members and
job creation by firms is undertaken. This reveals that current
urban-growth models are based on, at best, an overly-simplified
view of labor market processes. A better treatment of long-
distance job search and the relationship between search and
migration is seen as a high priority in future work. Without
such work, a true test of industry versus household-initiated
regional development is not possible.






JOB SEARCH, MIGRATION, AND METROPOLITAN GROWTH

INTRODUCTION

One of the main controversies today in urban and regional
economics is over the causes of regional growth in a market
economy. Hirsch (1973) has‘typified the two polar approaches
in this debate as the household-initiated and the industry-
initiated theories of urbanization and growth. Supporters of
the first approach suggest that it is the locational behaviour
and preferences of households which, through their roles as
consumers of goods and services and as suppliers of labour,
determine the evolving spatial pattern of growth and develop-
ment within a nation. Supporters of the second approach argue
that industry decides where future growth will take place and
that in making such decisions firms are relatively insensitive
to the locational choices and preferences of households. It is
not difficult to accept that the evolving pattern of urbanization
within a nation is likely responsive in some degree to both
kinds of initiative. The main question is the following. Can
we identify empirically the relative roles that household-
initiated and industry-initiated sources have played in shaping

recent national urbanizational patterns ?
This is a very important public policy question. Increas-

ingly, governments in many countries have been trying, for var-
ious reasons, to affect both the magnitude and sbatial pattern
of human settlements within their country. The policies that
they would need to effect these changes must be related to a
view of what is causing this spatial pattern of industries and
households. If it is mainly household preferences which lie

at the heart of the urbanization pattern, successful policies
must be directed toward affecting these. If it is the behaviour
of firms which is mainly responsible, a different prescription

is in order.



Most of the empirical models of urban economic growth char-
acterize this debate in a very simple manner1. They see the lo-
cational preferences and decisions of households as being repre-
sented solely by local population growth (or decline). They
then ask whether the local growth in employment is the cause or
the consequence of this population growth. Some of these empir-
ical models have involved the estimation and interpretation of a
simultaneous equation system wherein job and population growth
are both endogenously related to each otherz. Mixed findings
have been obtained.

Although several models have been empirically tested, there
has been virtually no treatment of the theoretical basis for
such models. Each empirical researcher has used a different
structural model with virtually no rationale for the choice of
variables, linkages among variables, or time lags used. More
importantly, if one attempts to build a theory under these
models, one will generally be forced to rely on a notion of mi-
gration and job search behaviour with which few social scien-
tists would feel comfortable. The principal problem here is
‘that, in constructing empirical models, researchers have taken
too narrow a view of the notion of household-initiated urban-
ization. This can be shown in turn to lead to the inferior
notion of migration and job search just alluded to.

This essay is intended to flesh out these arguments. The
spatial pattern of urbanization will be formulated here as the
outcome of a process of urban labour market dynamics. Two
classes of actors are identified in this discussion; firms and
labour force members. The ensuing material considers three
questions. How do labour force members express their locational
preference in their search for better jobs? How do firms in a
given local labour market make their hiring and investment
decisions? How does the interplay between these two sets of
actors translate itself into a theory or model of urban econo-

mic growth? Further, when answers to these questions explicitly

1Refer to reviews by Miron (1971) and Muth (1975; Chapter 2).

2Examples include Muth (1971), Greenwood (1973); Kain and
Niedercorn (1963), and Alperovich et al. (1975).



consider a spatial dimension, the role of labour migration in
long-distance job search and local labour market dynamics be-
comes important.

The stress here on migration behaviour has its basis in
recent demographic patterns in developed countries. In such
countries, the age-specific fertility and mortality rates are
relatively homogeneous from one urban area to the next. Cities
with higher (or lower) than average population growth must gen-
erally be explained in terms of the only other component of
change; migration. However, many researchers from Sjaastad (1962)
onward, have viewed migration as an economic response to local
andvexternal labour market conditions. An emphasis on the con-
nection between urban population growth and labour market con-
siderations is thus understandable.

To provide a framework for discussing job search and migra-
tion behaviour, the model of David (1974) is examined in Section
1. It is perhaps the best formal attempt yet to develop a micro-
economic model of job search and migration. This model can be
shown to provide a theoretical basis for the labour suppiy (or
population) growth equation of a typical empirical aggregative
urban model. Some major questions are raised about this model
and its relevance to current conditions. These questions are
shown to be tied in part to the restricted view which David
takes of how household-initiated urbanization might take place.
Some alternative and broader perspectives on job search behaviour
are then offered in Section 2.

A complementary model of job creation behaviour is consid-
ered in Section 3. This model is designed to emphasize the in-
formation which might be used by a firm in making its hiring and
investment decisions. The model of Mortensen (1970) is used as
a starting point for the development of a more general model.
Finally, issues in the linking of job search and job hiring
models are discussed. It is shown that models such as those of
David and 6f Mortensen can be linked to provide a full model

of urban labour market dynamics. Moreover, this coupling of



theoretical models can be seen as one basis for a typical cur-
rent empirical model. However, the failure of these theoreti-
cal models to consider a broader notion of household-initiated
urbanization makes both the empirical models and themselves

deficient.

DAVID'S MODEL OF JOB SEARCH AND MIGRATION: A CRITIQUE

David uses an analogy to what he refers to as the prospec-
tive migrant's decision problem. This section begins with an
outline of that analcgy and the parallels drawn. Subsequently,
consideration is given to the assumptions made and the restric-
tions this places on migration and job search behaviour. Here,
the empirical relevance of some assumptions is also questioned.
For ease of presentation,; the assumptions are considered in two
sets; the prospective migrant's state of knowledge and his meth-
od of wage sampling. Following this is a discussion of David's
main findings and the significance these place on his various
assumptions. Finally, attention is turned to the problems of
tying David's model to a more general model of urban economic
growth.

The analogy used by David may be_described as follows.

...1t 1s best to commence with an analogy of the
kind calculated to put statisticians at their
ease. A man has been presented with a set of
labeled urns, each containing many balls. Every
ball has a dollar value inscribed upon it, but
the value of any ball can only be obtained after
it is withdrawn from the urn. Upon the label of
each urn appear the parameters of the particular
probability distribution to which the values of
the balls therein conform. Also written upon
every label is the fixed "entry fee" that must
be paid just for the right to put one's hand

in the urn, and, further, a schedule of "samp-
ling charges" describing the (dollar) costs of
withdrawing different numbers of balls there-
from. Were our friend able to inventory the
contents of all the urns and choose a single
ball on the basis of full knowledge, he would
prefer the one with the highest value--although
he might decide that the whole game had not been
worth the candle. This, however, is not even a
practicality. He is, instead, required to choose
an action strategy composed of two elements: He



must designate (1) the single urn from which (2)

a specified number of balls are to be drawn, say,
in sequence, replacing each before extracting the
next and recording its value. He will then be
allowed, without further expense, to retrieve any
ball--and obviously he will want it to be the
highest valued-~-~among those comprising the (random)
sample. How should he proceed in making this
strategy decision? If given a fixed budget, how
should he divide it between purchasing “entry"

and sampling? 'And how large a sum should he be
willing to spend in this game? [David; 1974, p.24.]

The parallels drawn by him to the migration decision problem of

an individual are clear.

In place of "urns" we should then quickly substitute
local labor markets: rural districts, towns, cities,
or even different countries. And instead of "balls,”
read job offers. For simplicity's sake a traditional
Japanese arrangement may be imagined to prevail--
permanent job tenure; the value of a job offer thus
becomes the present value of an annual wage annuity
received over the remainder of the worker's earning
life. To what does "sampling" correspond here?
Obviously to local job search, an activity which is
presumed to be distinct from employment (job tenure)
and can ‘be conducted only at some (scheduled) ex-
pense to the individual concerned. Since the con-
templated search is to be carried on within the lo-
cal confines of a single local market, we must
suppose that migration thither is a prerequisite

for its conduct. Hence the fixed "entry fee" that
appeared (along with the schedule of sampling charges)
on each urn's label now represents the pure pecuniary
and psychic costs of the migration activity necessary
to effect entry into the respective local labor mar-
kets from some standard-origin place in the system
--the "null urn" initially inhabited by the prospec-
tive migrant. [David; 1974, p. 30.]

The Prospective Migrant's State of Knowledge

The prospective migrant is assumed to be in some local la-
bour market in space. From this point, he observes other labour
markets elsewhere in space at which he might be employed. For

each labour market, including his own, he knows the probability




distribution of wage offersB. That is, different firms in the
same labour market offer different wages for the same employee.
The prospective migrant does not know beforehand which firm
offers what wage or even if a firm has an opening for which he
might be suitedu. He does know only the probability that any
given wage offer will turn up next. To find a specific wage
offer, the job seeker must 'sample' firms.

The prospective migrant is assumed to be able to attach
specific values to every job offer. Presumably each city, or
local labour market, offers a bundle of net amenities to the
migrant who would choose to live or work there. These, in part,
would reflect elements entering into the job seeker's locational
preferences such as climate and residential environment. Within
David's model, it can be assumed that these are all valued by
the migrant and included in the 'wage offer' associated with a

job opening in a particular local labour markets.

The Method of Sampling

David envisages the process of sampling in the following
way. The job seeker searches within a local labour market by

collecting a set of 'n' wage offerss. How many firms will have

3How does the job seeker form his estimates of the probability
distribution of wage offers in a particular local labour market?
David does not consider this question. He does not suggest
whether these probabilities are exact or subjectively estimated.
Further, he does not consider these probabilities to be changing
over time either because of changes in local labour market con-
ditions or because of the changing perceptions of job seekers.

uHe thus has no information by which to orient or make
systematic his search among firms within a given local labour
market. The implied randomness of local search is in sharp con-
trast to his detailed knowledge about the general distribution
of wage offers in different local labour markets and his rational
search among these markets.

5To the extent that the migrant is uncertain about how well
his locational preferences might be satisfied in a given urban
area, such an approach is over~simplifying his problem.

6To what extent can wage offers be accumulated? As David
(1974; page 70) admits, there are broad classes of job seekers
who face offers which are only of the "take it or leave it" var-
iety. Even for those fortunate enough to get an offer with a non-
trivial life, the time is usually so short that the job seeker is
hard-pressed to collect more than one or two additional offers.
Most job seekers face a decision situation in which job alter~
natives are too few in number to make David's model useful.



to be sampled to come up with these 'n' offers is dependent on

the frequency of occurrence of job vacancies among firms. From
this sample, the job seeker is assumed to choose the highest
offer7.

How does the job seeker 'sample' firms? David has assumed
that the job seeker must migrate to sample firms in any but his
own present local labour marketg. This implies that sampling
requires a physical contact with the firm. In empirical labour
market research, this most closely corresponds to the 'gate
application' strategy which has been found to be commonly used;
especially by certain categories of workersg. There are, how-
ever, also other search methods which do not require migration
or physical presence to sample distant labour markets. Letters
of inquiry, written responses to regionally-advertised job open-
ings, telephone contact, and national or regional job placement
agencies all provide well-recognized substitutes for gate ap-

plications.

7David's notion of choosing from a fixed sample is subject
to some criticism. Other researchers would argue that uncer-
tainty about the cost of generating an additional wage offer
makes this a problem in sequential sampling. After each indi-
vidual offer, they would argue that the job seeker should and
does weigh the costs of continuing the search against the mar-
ginal expected gain in a subsequent wage offer.

8Since the job seeker must migrate to sample firms in other
labour market areas, David views each local labour market as dis-
tinct geographically. 1In fact, more than this i% assumed. The
usual concept of a labour market area is a fairly dense cluster
of work-sites surrounded by a net of residence sites lying with-
in some maximum commuting range. The maximum commuting range is
partly defined by the daily journey-to-work cost relative to wages
and partly by commuting time relative to total daily disposable
time. 1In practice such a commuting threshold is usually much
smaller than the search range of a job seeker. That is, the job
seeker is willing to search sporadically further afield than he
is willing to commute on a daily basis. Thus, David assumes both
that local labour markets are non-overlapping in spatial terms and
that they are further separated by more than the maximum range of
local job search. Broad-scale urban conurbations with interlinked
labour market commuting or search areas cannot be handled under
these assumptions. The model is relevant only for a widely sep-
arated network of compact cities and these are increasingly fewer
in number with the passing of time.

9David (1974; page 69) himself draws support from the findings
of Reynolds (1951; pp. 214, 215, 240). Similar arguments with re~

spect to young job seekers in particular have also been made by
Stephenson (1976; page 108).




David does not consider these alternative strategies for
long~distance job search. This is a critical oversight. 1In
his model, households can express their locational preferences
only by the actual act of migrating.

David also does not consider the distinction between mi~
gration and long-distance search travel. Migration, according
to census takers is a change in the place of permanent residence
from one pre-defined area to another. It usually involves a
movement of household effects and dependents as well as the job
seeker himself. David presumes that such movement is a pre-
requisite to job search. However, it is possible for a job
seeker to be physically present for search purposes without
having to move his household effects and family first. Thus,
in addition to being able to search distant markets without hav~-
ing to be physically present, the job seeker also has a choice
between migration and search travel if he wants to be physical-
ly present. Indeed, such search travel may be a more efficient
strategy under a wide set of conditions. Migration need only
occur, if, in the process of search travel, the job seeker finds
and accepts a distant job opening.

At first glance, this may seem a moot point. After all,
one could rename this a 'search travel', rather than a migration,
model and the problem could thus be simply avoided. Our interest
here is primarily in terms of migration and urban growth however
and not search behaviour on its own. To examine migration with
this model, it must be extended to include the possibility of
both migration prior to search (as assumed by David) and migra~
tion subsequent to a successful long~distance search. His model
is incomplete, in failing to specify the conditions under which
these alternative search strategies are each optimal.

Further, David presumes an 'intensive' sampling strategy
in two senses of the word. First, job seekers are assumed to
be searching full~time for job offers. During the search period,
they must be otherwise unemployed. This does not bermit, for
exampie, part—~time search where a job seeker retains a job while

searching for a better position. David supports this argument



by suggesting that a large proportion of workers undertake such
intensive search. At the same time, there is no evidence pre-
sented about the proportion of total job quits associated with
subsequent search unemployment. A more general search model
would permit a choice betweén intensive and part-~time search and
emphasize the determinants of such choices.

The sampling strategy is also intensive in that only one
local labour market is sampled. David does not cohsider a stra-
tegy in which the job seeker samples, either simultaneously or
sequentially, a series of markets. He would undoubtedly justify
his approach on the assumptions that (i) prior migration is nec-
essary and (ii) migration costs are too high to make extensive
spatial sampling economic. However, the possibility of sampling
several markets in a short period of time exists; especially when
sampling is not strictly of the gate application kind. David's
simplistic view of search behaviour thus leads him to disregard
another important aspect of a sampling strategy.

In conclusion, David considers a very restricted kind of
search béhaviour. No search occurs without prior unemployment
thus eliminating part-time search. No local market search occurs
without physical presence thus disregarding other sampling methods.
Finally, no change of location is permitted without corresponding

migration thus eliminating long~-distance search travel.

Conclusions from Model

Given these assumptions, however flawed they might be, David
is able to derive some interesting mathematical results. Perhaps
the most important is an emphasis on the variance of the wage-
offer distribution (denote it by oi for local labour market 'i').
This variance is important in two respects. First, since the pro-
spective migrant is making a decision under uncertainty, some no-
tion of rational risk-taking behaviour must be specified. David
assumes that some degree of risk-aversion is rational so that the
individual is not indifferent to the variance of the wage distri-
bution. Other things being equal, the risk-averse individual

would choose to migrate to the local labour market having the



lowest of. Secondly, the variance is important because it helps

to define the expected maximum offer in a random sample of size

n'. The larger the variance, other things equal, the greater
the expected maximum offer. Thus an increase in the variance of
wage distribution has an undetermined effect. On the one hand,
it increases the expected maximum offer while, on the other, it
increases the risk of having to accept a low wage.

Another contribution of David is to make the decision to mi-
grate and the decision as to how long (or hard) to optimally
search simultaneous. His model permits the prospective migrant
to consider, in effect, the expected duration of search unemploy-
ment as one aspect in his choice of where to locate. This re-
presents one of the first attempts in the formal theory of mi-
gration to give consideration to the duration of unemployment10,

A simple version of David's model serves to illustrate both
of the points raised so far. Consider a'prospective migrant who
currently resides and works in labour market 'a'. As shown in

'a' for this

(1), the present value of an earnings stream at
worker is Ya where Y, is the (fixed) annual income and R is the
present value of a dollar flow of income over the worker's re-
maining work-life. R reflects the discount rate and the indivi-~-
dual's work-life horizon. Alternatively, the worker could choose
to migrate to 'b' (the only other labour market in this example)
and search for 'n' wage offers. As indicated in (2), his annual
wage would be the maximum of these. His discounted earnings
stream here, Yb’ is similar to that at 'a' except that initial
search costs, S, are subtracted out. This is shown in (3).

The expected search costs in (4) include a fixed component (so)
corresponding to the migration cost and a local search cost which
varies with the number of offers required, or egquivalently with

the time required for local search at 'b'.11 Further, the

10Although the Todaro models, as are seen shortly, also do
treat the probability of being unemployed in a time period, they
are not formal microeconomic models.

11Let 'p' be the probability that a firm has a vacancy. The
expected number of firms a job seeker must visit to obtain 'n'
offers is N = n/p. Therefore, the expected search cost is S =
Sg + (ps2)N where s, is the marginal search cost per firm. From
(4), it is seen that s, reflects both the cost of search per firm
and the likelihood of getting an offer.



utility, Wi’ placed by an individual on these discounted earnings
streams is, in (5), subject to diminishing marginal utility. Fi-
nally, the prospective migrants' decision problem is to select a
local market (a or b) and, if 'b', to choose an optimal level of
search. In (6), this is done to maximize the expected value of
Wi' This completes the formal statement of the model.

To make this model operational, a few additional assumptions
and derivations are required. First, since Yg is deterministic
(i.e., known), E(Wa) = (Rya)Y. On the other hand, Ypmax is a
stochastic variable. David argues that a good second-order ap-
proximation is the following. E(Wb) (1 - 6py) -~ S where

= Rmeax
= )2, and § =

- _ - . z -
Ypmax = E(Yppax!+ PY Oy/ybmax’ Oy = E(¥pnax Ypmax
[Yy(1 - v)]1/2. Equation (6) then reduces to (7). To evaluate

2 .
Ypmax and Oy’ the mean and variance of the extreme value of a

FORMAL STATEMENT OF DAVID'S MODEL: TWO LOCAL LABOUR MARKETS

Y, = Ry, (1)
Ypmax = Max [ybl’ ybz""’ybn] (2)
Yy = R¥pmax = S (3)
S = Sq + sln (4)
Wi=YiY 0 <y < 1 i=a,b (5)
max E(Wi) (6)

i,n

sample, it is necessary to invoke some particular probability
distribution for wage offers. David assumes wage offers are
— 2 . — .
N(yy, ¢®). 1In that casey_ . and o; are approximated by (8)
and (9) where A and B are constants.
Equations (7) to (10) form a complete statement of the

migrant's decision problem. They can be solved both for
the worker's choice of labour market areas and, if 'b' is



chosen, the optimal level of sampling. Alternatively, of course,
Wb could be solved explicitly for an optimal n and the optimized
value, Wb*, could be used to solve separately the problem max[Wa,
Wg].

Several comments are in order here. First, the model can
not be analytically solved for the optimal sample size, n. Al-
though the economic interpretation of an optimized expression
for E(Wb) is clear enough (i.e., the marginal cost of increasing

sample size, sl, should be equal to the marginal gains from

search), the solution is tractable only at a numerical level.
Secondly, the model can be easily extended to include search
within labour market 'a' as well. Thus, the worker would choose

among three strategies; retaining his current job, searching in

'a' and searching in 'b'. Finally, the model is readily extended

a
to cover more than two local labour markets.

The final set of results in David's paper rests on additional
assumptions. David assumes that the expected value of a wage of-
fer is everywhere the same. Further, he assumes that all labour
markets can be arranged according to their distance (or migration
cost) from a given market. Let 5%2(d) be the wage variance of the
labour market with the highest variance at distance 'd'. It is

assumed that 0% (d) is a continuous and increasing function of 'd’.

SIMPLIFIED VERSION OF DAVID'S MODEL: TWO LOCAL LABOUR MARKETS

- T
max[Ry_, Ryp ... 8o, S] (7)
subject to:
§bmax = §b + BonP o< B <1 B > o (8)
0; = Ag2n™® a > o A>o (9)
S = S + s n Sor8, > 0 (10)

In this special case, it is possible to show that there is some

optimal migration distance, d*. As d increases, so does 82(d).



Initially §n(d), the mean of a sample of n wage offers received
in the market with the largest variance at d, also increases
but a decreasing rate. Given a particular wage expectation--
variance preference trade-off, d* can then be defined.

It is difficult to imagine a spatial system of labour mar-
kets with such a structure of variances; particularly if the
probability distributions underlying them are objective. David
comments on this at several points. However, if one adopts the
view that the wage offer distributions are subjectively based,
it may be quite reasonable to assume that prospective migrants
would attach higher variances to further, and less well-known,

markets.

Individual Migration and Aggregate Urban Growth

To get some perspective on the kinds of aggregative urban
economic growth models for which theoretical underpinnings are
being sought, consider the following typical example. Let M(t)
be the aggregate flow of in-migrants into a local labour market
less the aggregate flow of out-migrants between 't-1' and 't'.
Let N(t) and L(t) be the number of job openings and the labour
force present at time 't'. Thus, N(t) - L(t) is the excess of
job openings over labour supply (i.e., the net level of job va-
cancies) if positive. If negative, N(t) - L(t) is the excess of
labour supply over job openings or the net level of local unem-
ployment.

A simple and commonly~-used model of migration which reflects

the 'push-pull' hypothesis is the following.

M(t) = ag + al [N(t - 1) - L(t - 1)] a > o0 (11)

In general, an excess demand for labour is thus seen to lead to

a net inflow of migrants while an excess supply leads to a net

outflow12. Is this aggregate behaviour consistent with David's

12Some researchers such as Cordey-Hayes (1975) have sug-

gested that the behaviour of in- and out-migrants should be
modelled separately. Nonetheless, (11) is widely used as for
example by Bell (1967). Other researchers suggest that local
wages are an important determinant of migration. However, (11)
can be viewed as a reduced form of this if relative wages in
turn are responsive to the local excess demand for labour.




model of individual choice? 1In his model, supply aspects of lo~
cal labour market conditions are ignored. The prospective migrant
considers only the labour demand aspects; the wage offer distri-
bution and the probability of getting an offer from a sampled firm.
The wage offer distribution may change over time in response to
local market conditions. As a consequence, the shortage or sur-~
pPlus of labour may force changes in local wage rates which in turn
affect the propensity of a job seeker to search there. David's
model, being concerned only with the supply side, does not assert
how these wage changes would come about. A complementary model

of wage setting by the firm is required to assess such a process.

The probability of getting an offer from a given firm is,
however, more directly affected by local labour market conditions.
This probability is affected by the level of local job vacancies.
With fewer vacancies, for example, the job seeker expects to have
to search more firms to get his 'n' offers. This raises his
search costs and makes the local labour market in question less
attractive as a place to migrate to and search. Thus, a low
(high) level of job vacancies discourages (encourages) potential
in-migrants. .

To be correct, this argument relies on a notion of total
vacancies while (11) is based on vacancies net of unemployment.
The empirical relationship between these two is quite strong
generally. An increase in total vacancies is almost always
accompanied by a reduction in unemployment. Similarly an in-
crease in unemployment, when due to a decreasing demand for
labour, is almost always accompanied by a reduction in vacancies.

Does David's model indicate anything about the behaviour of
out-migrants? The model presented in equations (1) to (5) pre-
sumes that the job seeker at 'a' is employed. It is not diffi-
cult to extend this model to consider him as unemployed.

David's analysis suggests that an unemployed job seeker at ‘a’

will be more likely ceteris paribus than his employed counter-

part to migrate elsewhere in search of a better job. Because

the unemployed job seeker will have to incur search costs whe~

ther he is at 'a' or 'b', he is more likely to be affected by

the differences between the wage offer distributions of the Lwo



markets than is an employed worker. Thus, David's model provides
a basis for the push hypothesis in (11) that increased local un-
employment leads to increased out—migration13.

Thus, David's model can provide a general basis for (11).
Under this interpretation however, (11) can be criticized for the
same things that David's model is. In particular, it implicitly
assumes that the flows of in-migrants and out-migrants consist
mainly of unemployed job seekers. If not, why should the condi-

tion of the local labour market matter to a prospective migrant?

13This discussion has been intuitive. It has been broadly

suggested that David's model of the individual's migration de-
cision could be aggregated for all individuals to produce a form
such as (11). The exact proof of this is actually some way off.
Two main problems emerge if one attempts to aggregate over such
individual decisions. First, are there differences among indi-
viduals which make simple aggregation difficult? Secondly, is
there a congruence between the time frames used in (11) and on
David's model?

Consider the first of these. David's analysis would suggest
for example, that aggregation must take account of different age
groups. Workers in different age groups will, of course, have
different values of R (the present value of a lifetime stream of
one unit of currency). Further, workers in different age groups
might be expected to face different wage offer distributions re-
flecting their level of experience and training requirements.
Finally, they also may have varying degrees of risk aversion.

It is commonly argued, for instance, that young workers are more
prone to risk taking then older -ones. All of these arguments
suggest that in aggregation, people in different age groups may
have different values for the parameters of David's model. Sim-
ilarly, other kinds of homogeneous groupings of the population

may be required in aggregation each with its own set of parameter
values.

The second problem is the congruence of time frames. Most
empirical urban €conomiC models are based on annual data. How-
ever, emnirical work on labour market behaviour suggests that
most employment is of relatively short duration; on the order
of one to two months accordinc to the U.S. estimates of Barron
(1975) . To aggregate David's model over collections of indi-
viduals is thus not enough. Some attention must also be paid
to the problems of aggregating in a temporal sense as well.
This is important, for example, where current migration deci-
sions depend on recent past labour market conditions. To relate
migration to local market conditions a month or two ago is one
thing. To argue, in a temporally-aggregated model such as (11)
that migration depends on last year's conditions is something
completely different. No attempt has been made so far to re-
concile these two time frames.




Here is the major contribution of David's model. By clarifying
the assumption of migration prior to search, the fault with (11)
is made clear. While it may be true that local labour market
conditions encourage job seekers to search within (or outside)
the market, it is not true that this need imply migration. The
fault with (11) and with similar kinds of empirical migration
equations are that they suggest an over-simplified view of the

job search process.

ALTERNATIVE PERSPECTIVES ON JOB SEARCH

Given these criticisms of David's approach, it is instruc-
tive to ask how alternative models of job seeker behaviour might
be formulated. The long-run purpose in asking this gquestion is
to develop some models of individual behaviour which are more
consistent with the range of search strategies open to indivi-
duals and which could then be aggregated to yield new empirical
migration equations to replace (11). Like all long-run purposes,
there is much to be done before this can be achieved. The im-
mediate purpose of this section is to examine some of the cur-
rent approaches to job search theory to see what the major is-
sues are in the design of models of job seeker behaviour.

Two broad sets of issues are identified. One has to do
with the general setting within which jdb search behaviour is
examined. The other treats gquestions about the choices open to
the job seeker and his optimal choice under different assump-
tions about rationality. This section is concluded with an
assessment of the directions in which job search and migration

models should be headed.

The Problem Setting

The 'problem setting' includes a grab-bag of different
aspects. One of these is the number of different ways in which
researchers have tended to treat space including the number of
(and separation among) local labour markets. Another concerns
the different assumptions by researchers about the knowledge

(or degree of uncertainty) possessed by job seekers. A final



aspect considered is the different ways in which the probability
of finding a job offer in a unit of time is handled. These are

now considered in more detail.

The Spatial Setting

In the treatment of a spatial setting, David's model is the
most ambitious job-search model to date. The only other spatial
models, in any sense, have been those of Todaro (1969) and
Zarembka (1970a and 1972). Those are concerned with rural-urban
migration and assume only two corresponding labour market areas.
David's model, by contrast, allows for any number of local (rural
or urban) labour markets.

Does the multi-market aspect of David's model generate any
new insights? The answer is negative because of two critical
assumptions made by him. By assuming spatially distinct labour
markat and search areas, he is unable to consider relevant phe-
nomena such as interarea job commuting or search. His spatial
setting in this regard is more reminiscent of a nineteenth cen-
tury urban system than of a contemporary one. Further, by as-
suming a distance-dependent maximum wage variance, he has created
an unrealistic urban settlement system. Although his model may
be used numerically in interesting applied analyses, it is doubt-
ful that the multi-market aspect is helpful in & theoretical
model. Pushing this attack further, it is not clear that any
useful theoretical insights can be formed which would not be
available in a two (or at most a three) market model. Although
future theoretical models should be restricted to such small
urban systems, this argument of course does not deny the useful-~
ness of a large-scale multi-market approach in empirical models.

An additional issue here is whether local labour markets
should be treated as area-less points in space. Schneider (1975)
considers a model which explicitly analyzes areal form in studying
search in an urban market. This model emphasizes search by phy-
sical contact and the necessity of moving along paths between
firms being searched. How relevant this approach is to aggregate
urban labour market models is an open question. Schneider's mo-

del does not consider the use of other search tools such as



telephones, letter writing, and job vacancies which alleviate the
need for purely physical spatial search. The gains from con-
sidering simple point markets seem, in conclusion, to outweigh

the restrictive complexity of the areal market models developed

so far.

Uncertainty and Search

In David's model it has been assumed that the job seeker is
uncertain only about the wage offer, if any, of a particular firm.
It has also been assumed that he knows the mean and variance of
the (Normal) wage distribution in each labour market. Further,
the worker is assumed to know that any wage offer can be kept
open until he finishes collecting his sample. Finally, it is
assumed that the job seeker can assess all the additional ele-
ments intrinsic to a given job opening (e.g. work environment
and job stability) and include these in an overall 'wage' mea-
sure. Are these realistic assumptions for a broad sector of
workers in a contemporary society? Alchian (1970) and others
have attacked the assumption that the parameters of the wage
distribution are known. They perceive the employed labour
force member to be cognizant only of the wage rate he himself
has received in the past and is currently receiving. A less~-
than-average change in this rate, relative to past changes,
will cause the worker to quit and search for work elsewhere in
the perhaps mistaken belief that his firm is not being compet-
itive. Such behaviour, because the worker is uninformed about
average market wages, leads to a 'wage illusion' in which the
worker accepts a certain wage rate without knowing how large
it is relative to other wages. Parsons (1973) in an empirical
study of quit rates finds no support for such a wage illusion.
His findings are consistent with the idea that workers are broad-
ly aware of average wages. Thus, although they may not know
much about the other parameters of a wage distribution, they
are at least generally aware of its expected value.

As indicated earlier, it seems unreasonable that a wage

offer can be kept open until a large (n > 3) sample is collected.



Several researchers, including McCall (1970), have constructed
models which relax this assumption. They find the optimal
strategy is a séquential one in which, after each wage offer,
the job seeker weighs the relative cost of finding an additional
offer against the expected gain which that new offer would repre-
sent. A sequential strategy has been shown by McCall and others
to lead to a 'reservation wage'. The individual would choose,
under this strategy, to stop searching with the first offer ex-
ceeding this reservation wage. The reservation wage approach
has not yet been integrated into a model of migration behaviour.

There is, however, a more fundamental issue here. Both the
fixed~-sample and the reservation wage strategies emphasize the
dispersion of wages in a local labour market as the prime source
of uncertainty underlying the job~seeker's problem. Is such a
dispersion the essential source of uncertainty underlying migra-
tion behaviour1u? Some researchers, particularly Todaro (1969)
and Zarembka (1970 and 1972), emphasize the uncertainty of job
finding alone. In their models, they assume that all jobs carry
the same wage thereby eliminating wage dispersion. The prospec-
tive migrant has a known and fixed probability of finding a job
in any period of time and this constitutes the only uncertainty
facing him. Such an approach is quite attractive because it
makes the informational requirements for a migration decision
much smaller. What emphasis should be placed on job finding
versus wage dispersion is still an open empirical question15.

As a final issue here, one might ask how the job seeker
weighs one important intrinsic element of a given job; its ex-
pected duration. David has assumed that the job seeker believes
that a job opening will last the rest of his lifetime. This,

1L‘The basic search theory models have often been criticized
for their reliance on wage dispersion. In addition to empirical
doubts, Rothschild (1972; p. 1288), and others have questioned
the theoretical basis of such dispersion.

15As an example of the fragmented evidence available,
Stephenson (1976; p. 110) suggests that about 90% of young U.S.
job-seekers accept the first job offered to them.




however, is a polar case. More generally, the worker believes a
job will have a finite life although he may be unsure about how
long this will be]6.

A job may terminate for several main reasons; retirement,
guitting, and layoff. The retirement effect has already been
considered in David's model in terms of the discounted stream
factor R. 'No presently-available search model considers future
'voluntary' quits (for the purpose of taking, or searching for,
a better job) in the job-seekers current decision problem. A
simple discounted earnings stream approach, such as that of
David, understates fhe true expected earnings stream by ignoring
the expected income gain from future search. This could call
for a drastically different choice from the one dictated by
David's model. Layoffs or 'involuntary' quits (i.e., not quit-
ting to search for or take up a better job) are not generally
considered in the literature either. These too may have a sig-
nificant effect on the prospective migrant's decision by making
a simple discounted earnings stream overstate the expected true
stream of earnings.

To incorporate the possibility of these last two kinds of
job termination, more information is required by the prospec-
tive migrant. He needs to have some idea about the probability
of layoff in each of the local labour markets. In addition,
for each labour market, he needs to evaluate the likelihood
that future search will become profitable. The latter might
include, for example, an expectation about temporal shifts in
the wage distribution of a local market relative to current
conditions. It is unclear as yet just what sources the prospec-
tive migrant tends to use in estimating such information.

A small example illustrates the role of uncertainty about
layoff on the prospective migrant's choice. Suppose that a job
seeker is considering searching some particular local labour

market. Assume that he knows the only wage, w, which can be

16Stephenson (1976; p. 109) also presents evidence suggesting
that, among young U.S. job seekers, the older the job seeker the
longer he expects his next job to last.
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obtained there. Further, assume he knows the probability, p, of
finding a job opening and the probability, g, of being laid off
involuntarily during a period.

Given that the job seeker is unemployed at the outset (t = 0),
can we find the probability, €pr that he is employed at time 't'?
Let u, be the probability that he is unemployed and Yt = [u e]t,17.
The earlier assumptions define a Markov model of the form

[(1—p) P ]
Y, = Y A where A = (12)
q (1-q)

From this,

t
Yt Y A (13)

it

As Howard (1971; pp. 63-64) indicates, A% has a closed form

solution.

. _P_ P~ DP_
+ + + +
at = | pta, PHaf . (4 - p - qt| P*a  P*d
9. P_ -9 9
ptq p+q P+q  p*q

Given the prior assumption that u, = 1, it is noWw easily seen
that

P [1-q-p-qgt |
et = oiq [1 (1 p q) ] (14)
The expected value of the discounted flow of future earnings
r' and that

can now be calculated. Assume a discount rate of !

there are no unemployment benefits. The expected discounted

earnings stream, U, is given by

17Noting, of course, that u, + e, = 1.
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(15

Substituting from (14) and letting the worker's time horizon, T,

be large, one gets as an approximation

_ (1+n) p . :
¢ rgeny n ¥ (el

Equation (16) can be expressed in a number of ways. Let us
assume that the worker has a fixed level of U, say Uo’ in mind.

Re-arranging (16) in this case yields

- - T+n) w _
q = n + ( 0 ) g 1lp (17)

o

This equation ties together the three local market variables; g,
p, and w. Given that the job seeker wants to maximize U, (17)
indicates indifference curves among these three variables18. For
example, the job seeker is indifferent to a higher quit rate
provided that it is accompanied by a higher wage or higher job-

finding probability.

The Probability of Job Finding

Whatever the emphasis on wage dispersion, some attention
must be focussed on uncertainty in the search for job openings.
This, we may summarize by thinking of the probability that a
- job seeker will locate any opening either while searching a firm
or during a given time period. How would one measure this prob-

ability? What are its determinants?

18Note that the coefficient of 'p' in (17) is positive.
From (16),

nU P

W _ ptg+n [ 1
O

1
= ]+n] > T+n



There are several ways in which one could meésure the pfob—
ability of getting a job offer during a period. These may be
broadly classified according to how one would view the hiring
behaviour of firms. One possibility is that firms maintain
waiting lists of acceptable job applicants. The firm would
make available a job opening only to the first person on this
list and the person's name would be dropped from the list, sub-
sequently, regardless of whether he accepts or rejects the offer.
An opposite view of the hiring process would be that no waiting
lists are maintained. In this case, a job opening is offered
to the next applicant who appears. These two alternative views
of the hiring process result in different kinds of job~finding
probability measures.

Let us look more carefully at the 'waiting list' or queue-
ing model of job hiring. Suppose that a job-seeker randomly
visits N firms during a period of which n on average find him
an acceptable applicant. Then, Py = n/N is the probability that
-a firm will make him a job offer at some time. This offer may
come immediately but, generally, may come substantially after
the application. The probability p(t) that he gets an offer
during a time interval 't' is dependent on Py, ON the magnitudes
of the waiting lists of firms, and on the rate of occurrence of
job vacancies. 1In general, p(t) will be near zero when the job
seeker initally begins searchihg but will increase, at least to
some level, with his duration of search. No application of this
approach has been found in the job search literature although
this queueing model seems to be a realistic representation of
many job search problems.

The alternative view of the hiring process in which no wait-
ing lists are maintained, might bé referred to as the 'bingo'
model. Here there are at least two different measures of the
probability of finding a job. One is the measure used, for
example, by David and by Barrow (1975). During a small interval 'of
time, only a certain proportion of firms, say p,, have one or more

job openings of a type suitable to the particular job seeker19.

19Barrow assumes, more strictly, that no firm has more than

one vacancy (of a given type) at a given time.




If a job seeker happens to find a firm with such a vacancy, this
position is assumed to be offered to him. Thus, in the David-
Barrow view, the job seeker who engages in random search has a
probability Py of getting an offer from a firm. Further, if

it takes m > 1 time periods to search one firm, the probability
of getting an offer in a unit time is p = pT/mn

An alternative definition of this probability in the bingo
model has been suggested by Todaro (1969). He imagines a labour
market where all new job openings are filled within one period
of time and that these positions are filled randomly from among
the ranks of a large stock of unemployedzo, Given Ot openings
in the local labour market at time 't' and Ut unemployed job
seekers, the probability that a job seeker will get an offer is
p(t) = 0,/0,.

These two definitions of the job-finding probability in a
bingo model share certain features. They are both cbjectively
determined by conditions in the local labour market. They both
see the hiring of workers as a kind of random choice among the
unemployed job seekers. They both require that the job seeker
have some idea of the rate of job creation by firms in a given
local labour market. Finally, neitheﬁ sees the duration of an

2

individual‘’s search as affecting 'p*® . In fact, if the general

P

labour market conditions remain constant so does ‘p'.

20This is in contrast to the David-Barrow model where an
opening is filled in a period only if an appropriate applicant
appears.

21Some objections to the basic assumptions of the bingo
model raise questions about the effect of search duration on 'p'.
Several researchers, including Zarembka (1972; pp. 54-58), have
suggested that job search involves skills which must be learned.
They see the sampling of firms not as a purely random process but
as one in which the job seeker becomes increasingly adept at
discovering firms with vacancies. Thus, the individual Jjob
seeker has his own 'p' which increases with search duration.

An alternative argument has been developed by Salop (1972)
to suggest that job seekers are relatively good &t picking out
high-wage and likely employers. In systematic searching, the
job seeker will search these firms first and will only subse-
quently search low-wage, less-likely employers. In this con-
trasting view, ‘p’ will decrease with the duration of search.
It is improbable that search learning and systematic search
effects exactly cancel each other out but the net effect on 'p’
of search duration is an empirical issue if one accepts the

bingo model as a realistic approximation.
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Are there any reasons for prefering either a queueing or a
bingo model? In terms of realism, the bingo model seems to suf-
fer somewhat. Firms, to varying degrees, may find it helpful to
maintain waiting lists of acceptable job seekers especially where
such workers infrequently approach the firm. By maintaining such
lists, the firm should be able to fill its openings more quickly
(and at a relatively small increase in administrative costs) than
by hiring according to a bingo model.

Secondly, the queueing model makes more realistic information
demands on the part of the job seeker. How would the job-seeker
get the information required to estimate 'p' in the bingo model?
Newspaper and other reports about the expansion of economic ac-
tivity in a local labour market might be a common source. The
job~hunting experiences of friends who have recently searched in
that market might be another frequently-used source. It is doubt-
ful in either case that the job seeker could get enough information
to have more than a very vague estimate of p.

In a queueing model, there are two kinds of information which
the individual must acquire. First, he must know Pyi the proba-
bility of being a successful applicant. Then, he must have some
idea of the expected time until he comes to the top of a waiting list.
To estimate Py he must rély on his own paét experiences in job |
search since this is his only guide to his intrinsic qualities
as generally perceived by firms. To estimate waiting times, he
might reasonably rely on the rersonnel officers of the firm who
might say, for example, "you are an acceptable applicant. At
current turnover and expansion rates, we would be able to hire
you in six to twelve weeks". As his search gets underway, the
job seeker thus has a built-in process by which to estimate and
update p(t) with his market experiences.

Finally, the queueing model has an advantage in terms of
its relatively subjective nature. The David-Barrow and Todaro
approaches assume that 'p' is objective and known before the job
seeker makes his migration decision. The queueing model, how-
ever, suggests that 'p' is subjective. The migrant may enter a

labour market with some notion about 'p' that undergoes changes




with his own job search experiences. In this case, 'p', or more
generally, its time distribution, may be changed according to
Bayes theorem, for instance, in which a prior estimate of 'p' is
combined with search (sample) information to yield a posterior

estimate of 'p'.

The Choice Problem

In this subsection, the specifics of the choice problem
facing the job seeker are discussed. What are the choice alter-
natives? Initially a general discussion of these questions is
undertaken here. Subsequently, a simple model illustrating some
of the issues raised is presented.

To this point, simple models of job search have been presented.
The job-seeker looks at different local labour markets, makes a
choice among them, migrates, and then searches for work. His
choice was merely where (if at all) to migrate and how long to
search. Several objections are possible about this paradigm.

As indicated earlier, several researchers might criticize the

notion that migration and unemployment prior to search is the

only strategy'open to the job seeker. The choice alternatives
should be expanded to include long-distance search travel with
migration only consequent to successful job finding.

Other researchers, such as Mortensen (1970), have empha-
sized the choice between full and part time search. They see
the possibility, in other words, of employed workers undertaking
limited search for new work while maintaining their present jobs.
The presence of such part-time search in reality is quite exten-
sive and can not be ignored. 1In fact, several researchers, such
as Alchian (1970; p. 29), are quick to point out that full-time
search is justifiable only if it enables more efficient and pro-
ductive search. Therefore, David's view that search begins only
with unemployment restricts the alternatives open to the job
seeker in reality. He typically can engage in limited search
while maintaining a job, change jobs and move to a part-time
basis with more extensive search activity, or quit to search

full-time. A more realistic model of the job seeker would make

intensity-of-search part of his choice problem.
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Finally, in treating the problem of rational choice, most
researchers have assumed that the job seeker maximizes the ex-
pected value of his discounted future earnings stream. This
implies risk neutrality. David is one of the few to consider
risk aversion as a basis fbr rational decision-making under un-
certainty. Just what the gains are in moving from simple risk
neutrality to other rationality assumptions is an open question.
While David's model, for example, places an emphasis on. the var-
iance of the wage distribution, it is unclear that a job-seeker
would even have enough information about this to behave properly.
Unless alternative models of rationality can be developed which
generate realistic data requirements on the part of job seekers,
there would be little to gain from considering them here.

Consider the following model, as an example of what can be
done, with the first issue raised; the choice of search strate-
gies. Imagine two local labour markets, 'a' and 'b', in which
there are fixed wages, Y, and Yy and fixed probabilities of job-
finding, P, and Pp respectively. The cost of migration from 'a'
to 'b' is C,s the cost of a round-trip search trip is Cg. and the
discount rate is r. Of course, n > cC . Finally, assume risk
neutrality on the part of the job seeker.

There are three actors whose decisions might be evaluated.
The employed worker at 'a' considering quitting to search at 'b',
the unemployed job-seeker at 'a' considering which market to
search, and the unemployed job-seeker at 'b' considering a sim-
ilar questiohzz. Here, attention is focussed on the first two
although the third can be handled in a similar manner.

Several earnings streams can be calculated. The person
presently working at 'a' (or 'b') has a discounted stream of UZ
(or Ug) where, from (16)

Ui = yi/r i e (a,b) (18)

Here, work life horizons have been ignored again. The unemployed

job seeker at 'a' (or 'b') has a similar discounted earnings stream,

2Given the structure of the assumptions, there is no incen-
tive for the employed person at 'b' to want a job at ‘a'. This
actor is therefore ignored.



i
U, where
u

. (1 + r)p.
gt = — % ' ie (a,b) (19)

(pi + r)r

Given that a person makes a migration or search decision
so as to maximize U, equations (18) and (19) can be used to

identify an optimal choice. For the moment, disregard direct

costs of search and migration (cS and cm). The minimum condi-
tions for an employed person at 'a' to seek work at 'b' is
uP 5 p? or?3

u e

N 1+ r/p
b, 'k (20)

ya 1 + ¢

This asserts a simple relationship among the relative wage rate
at 'b', the likelihood of finding a job there, and the discount
rate. The similar minimum conditions for an unemployed worker

to search at 'b' is Uﬁ > Ui or

yb 1 + r/pb

> 2 (21)

Y, 1 + r/pa

This is similar to (20) except insofar as it also includes p,-
What about the choice of search strategy? If a job seeker

at 'a' migrates to 'b' and then searches, his direct search cost,

S is an immediate outlay

m’

S =c¢ (22)

If he undertakes search travel first and migrates only if a job

23This is a minimum condition because the existence of non-
zero c and Cg will generally require a larger yb/ya ratio.



is found, the expected search cost, Sm' when properly discounted
is
S_ = + 1:8_ (1_pb i
s s 7 Pp Cn f Po\ T3 r ) * Po\T+r/) “m *

= c + O*0) 5 (23)
s (r+pb) b m

The advantage of this second strategy is that it allows the job
seeker to defer Ch until a job is found. The disadvantage is
the initial outlay Cq required. The job seeker will choose the
smaller of (22) and (23). He will undertake prior search if

Q
Sg < Sm or

fm ) (r + pb)
cg 1 - pb)r

(24)

and prior migration otherwise. Optimal choices for varying com-

binations of cm/cS and Py and a given value of 'r' are 1illu-

strated in Figure 1.

cm
The decision problem o5
facing the job seeker at 14.0 1
'a' is thus separable in-
to two parts. First, how 12.0

Prior Search

should 'b' be searched by 100

a job-seeker at 'a'. His
optimal decision is to 8.0
incur a search cost, Sy .
where 6.0 Prior Migration

4.0 <sg

S = mln(Ss,Sm) (25)
2.0
r=0.08

Based on this, the second | . ' ' ) Py
problem is to decide whethes a2 3 4 5

to search 'b' at all. The Figure 1: Optimal Job Finding

Strategy



job seeker will do this if

b a .
Uu - S5, Ui i e (u,e) (26)
depending, of course, on his current employment status. Thus,
it is possible to develop relatively simple models which make
endogenous interesting aspects of the job seeker's decision

problem not considered by David.

Priorities in Future Modelling of Job Search and Migration

Throughout this section, several issues have been raised
about alternative ways to model or represent job search behav-
iour. 1In concluaing this section, the most important of these
need to be re-identified and suggestions made about future
modelling.

The most important controversy in job search theory is over
the relative roles of wage versus job-finding uncertainty. Most
models, including that of David, assign a central role to the
dispersion of wages within a labour market in the job search
process. Is it feasonable to assume however that wage dis-
persion is so important to prospective in-migrants? Even if it
is, are not the informational requirements of a model such as
David's too excessive on the migrant's part to be realistic?
Finally, is it realistic to think of the wage sampling that
inevitably accompanies wage dispersion as a common experience
of job seekers. For all these arguments, Todaro's model of wage
rates which are fixed within each labour market but vary from
one local market to the next seems to be an attractive alterna-
tive. His emphasis on uncertainty about fipding a job seems
preferable because it is more in agreement~With everyday ex-
perience as well as being simpler.

The second important controversy surrounds the treatment
of search behaviour over long distances. David's model is the
only one to consider this and his emphasis on migration and

unemployment as prior conditions for searching are objectionable.



Some work must be done toward the modelling of long-distance
search behaviour without prior migration. Even though certain
areas are very attractive places to live or work, many prospec-
tive migrants are unwilling to take the chance of giving up a
current livelihood, moving lock, stock, and barrel, and hoping
for a new job upon arrival. Many of these same prospective
migrants however are willing to engage actively from a distance
in trying to find job openings in these areas. The impact of
this behaviour is not lost on firms in these favoured areas who
observe constant flows of applicants or applications for job
openings. The model described in this paper is only a first
small step toward a better treatment of the alternative search

strategies open to such prospective migrants.

COMPLEMENTARY PERSPECTIVES ON JOB CREATION

There have been very few attempts to integrate a model of
firm behaviour with a model of job search. However, to con-
struct a dynamic model of the urban labour market, some account
has to be taken of the job creation and wage setting behaviour
of firms. The most ambitious attempt here has been that of
Mortenson‘(1970). Therefore, this section is initiated with
a review of Mortensen's model. A critique of this approach is
presented next which emphasizes the time lags induced by capi-
tal construction as the primary source of uncertainty facing
the firm. Some aspects of rational firm behaviour under this
source of uncertainty are investigated. Finally, an assessment
of the value of a model based on this concept for the study of

aggregate urban growth and migration is made.

Mortensen's Model

Formal Statement of Mortensen's Model
of Firm Hiring Behaviour

Maximize:

<
It
fl o~18

Ri(t)/(1+r)t (27)
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Subject to:
R (£) = p;0; () ~ w; (£)N, (¢) (28)
0; (£) = hy (N, (£)) - (29)
N, (£)/N; () = v(wg (£)/W(t), U(t)) (30)

As part of a broad labour market model, Mortensen considers
the following model of a typical firm 'i'. This firm faces a
perfectly elastic demand for output at an f.o.b. price Py which
may vary from one firm to the nextzu. The firm produces an out-
put Qi(t) at time 't' using its labour supply, Ni(t), as the
only input. This production relationship, which may be unique
for each firm, is expressed mathematically in equation (29).
Finally, the firm is free to set its own wage rate, w,;(t). From
this, the net revenue earned by the firm, Ri(t), can be calculated
as in (28). The firm is assumed to maximize the discounted flow
of these net revenues over time as indicated in (27).

The linkage with the behaviour of job seekers enters through
(30)25. The firm's wage rate offer is seen in relation to an
average market wage, w(t). The larger wi(t) is relative to
w(t), the more attractive the firm is to job seekers. However,
because job seekers are assumed to be unaware of the exact offer
of each firm, there is a limited response by workers to the firm's
wage offer in the short run. The best the firm can hope to do is
to draw a larger proportion of job searchers who approach the
firm during a time period. This number of searchers will in turn
depend, at least partly, on the aggregate number of unemployed,
U(t), searching in the local labour market. Equation (30) asserts
that the relative change in a firm's labour supply over time is

tied to these two determinants. It is noted in concluding that

2uThis is a slight simplification of Mortensen's original
model which permits P to vary over time.

25,
Ni(t) = N(t+1) - Ni(t).



nothing is being said about the firm's labour supply in the long-
run. A higher-than-average wage, if maintained in a market with

a constant number of unemployed, could lead to an infinitely large
labour supply for the firm.

The problem facing the firm is to choose an optimal time path
for its wage offers, wi(t). This will be based on expectations
about future average wages, w(t), and about unemployment levels
in the local market, U{t). In attempting to increase net reve-
nues by increasing its labour supply, the firm will be broadly
constrained by the costs of increasing its labour supply too

rapidly26n

A Critique of Mortensen's Approach

A major shortcoming of Mortensen's approach is that in one
sense it is concerned with the long-run. In it, the firm faces
no demand constraints. It can sell any level of output, within
a broad range, at the same price, p;- Moreover, the firm is ablé
to hire and put to use any amount of labour, again within a broad
range, that would be forthcoming at its chosen wage rate. Pre-
sumably, there are other inputs to the production process, such
as fixed capital, but marginal units of these can be put into
place immediately as the supply of labour changes. In short,
Mortensen has constructed a long run model of the firm constrain-
ed in the short-run by its labour supply. He totally ignores
other demand or input supply constraints which might arise in the
short run.

This is a critical oversight in view of the short-run nature
of the job search process. In Mortensen's model, unemployment
exists solely because of wage 'shopping' by the unemployed. How-
ever, the firm may also contribute to unemployment in the short-
run by béing unable to hire willing job seekers. This could
occur either because the firm faces output demand constraints
or because it has limited supplies of required complementary in-
puts such as fixed capital. A more complete model of the short-
run would begin to consider the firm under multiple kinds of

constraints.

26 . : . . .
The firm may also be constrained if there are decreasing
returns to scale in the production function (29).
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In the remainder of this paper, one particular kind of con-
straint is considered; the supply of fixed capital. The firm
at any point in time is seen to have an 'inherited' capital
stock which it seeks to couple efficiently with labour in a
production process. This inherited capital stock is seen to
be determined effectively by a past investment decision. If,
in making that prior investment decision, the firm had know-
ledge of its future available labour supply, it would behave
according to Mortensen's model. However, uncertainty about the
future labour supply may lead to situations in which the firm
over or underbuilds a fixed capital stock in relation to the
labour supply which materializes. 1In these cases, the firm may
be either labour or capital constrained with different impli-
cations for its behaviour in the labour market.

A second criticism of Mortensen's model should be noted.
Although he develops a complete model of labour market dynamics
including the job search process, he considers only a single
labour market in which the aggregate labour supply is growing
at a constant rate. Although he does consider part-time search
by employed workers, the flow of acceptable job seekers (or
applicants) to a given firm is partly determined by the stock
of local unemployed job seekers. If one is to extend Mortensen's
model to a multi-market environment or to one which is open in
that migration is permitted, the specification of (30) will have
to be altered. Instead of the number of locally unemployed, one
of the determinants of the firm's available labour supply should
be the flow of job applicants. This, in turn, would depend on
the available search channels and strategies for both local and
long-distance search as well as on the number of job seekers in
various local labour markets. It is at this point that inte-
gration.of job search and job creation models will occur.

A final criticism of Mortensen's model is its emphasis on
wage dispersion. It has already been argued that job search
models designed to explain inter-area migration might better de-
emphasize wage dispersion and emphasize job finding probabilities.
If that intuitively-asserted and yet-to-be-empirically-shown ar-
gument is accepted, it suggests that the model of the firm should



have a different emphasis. Less importance should be attached to
firm wage-setting and more to other determinants of the firm's
demand for labour. This is an additional reason for developing
the theme of the occasionally capital-constrained firm in this
paper. It is consistent with a de—emphasis on wage dispersion in

job search models.

Job Creation by Firms under Labour Supply Uncertainty

In order to investigate some characteristics of a model in
which firms are uncertain about the future labour supply, it is
necessary to make several assumptions. These will be kept broad-
ly in spirit with those of Mortensen and will be expanded to get
around the criticisms raised above.

Let us begin by assuming that the firm 'i' operates in com-
petitive markets. It can sell any output it produces at a fixed
f.o.b. price, p, as assumed by Mortensen. Further, it can pur-
chase any amount of fixed capital at a fixed rental rate, 'r’',
corresponding to the normal rate of return on capital. Finally,
it can also purchase labour at a fixed wage rate, 'w'. There is
a maximum labour supply, Li(t), available to firm 'i' at time
(t) at this wage. The firm may choose to use only part of this
supply (at the same wage) but cannot exceed Li(t) under any cir-
cumstances. This is in distinction to Mortensen's model where
the firm can effectively vary Li(t) by changing its wage offer.
The firm is thus seen to view wage changes on its own part as
ineffective in altering its labour supply.

Further, assume that the firm has constant returns to scale
in its production process which involves fixed capital and labour.
Variable returns were allowed for by Mértensen but this merely
added a complicating constraint to the labour demand relationship.
Using a constant-returns-to-scale model helps to make clear the
exact role of anticipatory behaviour by firms in the labour mar-
ket. Subsequent empirical and theoretical models can make more
realistic assertions and add another layer of complexity.

The firm now has, because of constant returns to scale and
fixed prices, certain fixed optimal ratios. Suppose the firm

knows beforehand what Li(t) will be. Investment can be undertaken




to ensure that the optimal level of job openings (Ni(t)), the

optimal capital stock (K t)), and the optimal output level

- (
1
(Q; (t)), satisfy the following

Ry (8) = k8, (¢) (31)
0, (t) = q;N, (¢) (32)
Ni(t) = L; (t) (33)

The constants ki and q; reflect the firm's production technology
and the ratio w/r. Further, the firm earns a maximum 'excess'

profit, ﬁi(t), given by27

A (8) = p0, (1) - rR () - wi, () (34)

The maximum excess profits per job opening are thus

(ﬁ/N)i = p;9; - rk; - w (35)

Thus, the firm's optimal excess profits per job is independent
of its scale of output and time in this model. Excess profits
are limited, in aggregate, only by the availability of labour.

To complete this model, add the following assumptions.
Assume that one time period is required to put fixed capital
into place28. In other words, at time 't-1' the firm must de-
cide on Ri(t) and make a corresponding investment, Ii(t—1).

The fixed capital stock is assumed to depreciate at a fixed rate,

d. Therefore the identity follows that

Ki(t) = (1—d)Ki(t—1) + Ii(t—1) (36)

27These are excess 1n the sense that 'normal' profits rRi(t)

have been deducted.
[a)
20The lag of one period is arbitrary. The estimate is that

up to three years is required to put new fixed capital in place
depending on the scale and nature of the new facilities.



These assumptions make the firm's actual level of profits at 't'
dependent on its ability to estimate at ‘t-1' what the maximum
labour force at time 't' will be. Only by doing this can the
firm undertake the investment required to obtain the optimal
capital stock at 't'.

The firm generally will not know how much labour will be
forthcoming when it makes its invéstment decision although it
may be able to specify the likelihood of alternative labour force
realizations. For this reason, the firm's profit level may be
thought to be subject to a stochastic component. It is assumed
that the firm seeks to minimize the loss arising from its un-
certainty.

The discussion so far lays the ground for three main gues-
tions. What do we mean by Li(t); the 'maximum' labour force

'i' at time 't'? How does the firm project

available to firm 'i
the likelihood function for alternative realizations of Li(t)
at time 't-1'? What level of capital investment does the firm
undertake given its knowledge of this likelihood function? For
simplicity, these questions are perhaps best approached in re-

verse order.

Optimal Capital Investment

Under the above assumptions, how would the firm decide on its
future capital stock requirements and its correspdnding level of
job openings. The optimal investment choice is going to depend
on the likelihood function of different labour force realizations
and on the different costs of over and undershooting the realized
labour force. Further, the cost of overshooting in particular is
itself dependent on the technological ability of the firm to sub-
stitute abundant capital for scarce labour in the short run.

An important conclusion is that the optimal capital stock,
Ri(t), may be substantially different from the capital stock,
Ki(t) appropriate to the expected value of the labour force,
ﬁi(t) (where ﬁi(t) = kiﬁi(t)).29 Generally, the costs of under-
shooting one unit are the foregone excess profits that could

have been earned if the number of job openings had been one

L.(t) = Zq (2)dZ where g (2) is the likelihood
1 “te -1 t-1

function at 't-1' for Lj(t) being realized at 2.




larger. The cost of overshooting the labour supply by one unit
is roughly the rental cost of the unused or inefficiently used
capital stock. The first of these is the larger if and only if

the optimal excess profit per unit labour (H;N) is larger than

the normal rate of return on capital, n. Thus,la firm which
minimizes the expected value of its over- and under-shooting
costs will tend, where the probability distribution of Li(t) is
symmetrical about L. (t) to have Ki(t) > Ki(t) when (/N); > I
and vice versa. This is an exact description when no short-run
substitution exists between labour and capital. Permitting such
substitution increases the likelihood that ﬁi(t)> ﬁi(t) by low-
ering the costs of overshooting. Thus, how the firm comes to
decide on the wvalue of ﬁi(t) under uncertainty depends on more
than merely expectations about the future labour supply.

This argument can be stated in mathematical form3o. Assume
that the firm has a Leontief production function with a fixed
capital~-labour rate of 'ki' and a fixed output~labour ratio 'qi'
Given that a labour force Li(t) is available at 't', the employ-
able capital stock is kiLi(t). If the firm has a capital stock,
Ki(t), which exceeds this, the firm's loss, &, due to uncertainty

in the period is the rental on the unused capital.
= -— 1 >
2 r[Ki(t) kiLi(t)] if Ki(t) > kiLi(t) (37)

If the firm has an insufficient capital stock, the capital stock

constrains the level of job openings to (1/ki)Ki(t) and the level

of output to (qi/ki)Ki(t). The firm's uncertainty loss now is
the foregone profits that could have been earned on the unused
labour.
= (H/N)i[Li(t) - (1/ki)Ki(t)] (38)
30

. Raiffa and Schlaifer (1961; Chapter 6) discuss the properties
of Linear Loss Functions of which the present model is a special case.



The expected value of the firm's loss is thus

~ N, (t) |
g = Jo r[Ki(t)-kiZ]gt_w(Z)dZ
(39)
+ Iw(H}N)i[Z—(1/ki)Ki(t)1gt_1(Z)dz
N, (t)

Minimizing this with respect to Ki(t), or equivalently Ni(t),
vields the first-order condition that

rk

N (& = i (40)
e N (V) = 55—
where
Gp_q(x) = f 91 (2)dz (41)
X

Thus, the firm optimally chooses that level of job openings (or
capital stock) such that the probability of a labour force reali-
zation exceeding it is equal to the ratio of normal profits to
total (normal plus excess) profits. As a corollary, if the ex-
cess profits are equal to the normal profits and the qt_1(-)
distribution is symmetric, the firm would choose to set Ni(t)

= 1, (x).

To carry this example further, suppose that gt_1(-) is a
normal distribution with mean fi(t) and variance ci(t). The
optimal level of job openings for any ratio of rk; to P;q;w is
displayed in Figure 2. In mathematical terms, Ni(t) can be ex-

pressed as follows

Ni(t) = L, (t) + cj(t)vh(rki/piqi—w) (42)
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where u(-) is the monotonically increasing function displayed
in Figure 2. 1If it is further assumed that oi(t) is propor-
tional to ﬁi(t), then

Ni(t) = aiLi(t) (43)
where
a, = 1 + VQ'U(rki/piqi—w) (44)
and

Thus, the optimal level of job openings here is proportional to
the expected labour force under these additional assumptions.
Leaving this example, it is noted that, for several reasons,
a firm may deliberately choose to have a Ki(t) which is not equal
to Ki(t) (or kiNi(t))- One reason is that Ri(t) < (1—d)Ki(t-1).
In this case, the firm faces a corner solution where it chooses

to have no gross investment. Because demolition of the capital

+3. ~ -~
N;(t) - L;(t)

+2. 8.

+1. ]

|
|
|
|
|

T T — r —_— ’ki/(Piqi—W)

Figure 2: Optimal Capital Investment and Job Creation
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stock is assumed to be expensive, the firm finds it optimal to set
Ki(t) = (1—d)Ki(t—1) and wait for depreciation to bring the capi-
tal stock eventually to its optimal lower level. A second reason
is related to this first. Although Ri(t) may be larger than (1-4d)
Ki(t—1), the firm might observe that in two (or more) time periods
ahead, Ki(t+1) < (1—d)Ki(t). In these cases, the labour force
might, for instance, be expected to fluctuate over time. The firm
will find it optimal to take some account of the permanency of the
labour supply with the consequence that the single-period optimized
Ri(t) may be replaced by a lower longer-run optimum31. A third
reason might have to do with decreasing returns to scale in the
investment process itself. Although it has here been assumed that
each monetary unit of investment yields the same unit increment in
capital stock, some researchers have shown that a relaxation of
their assumptions to include decreasing returns would generate a

partial adjustment investment model32.

- = K - - - < <
Ii(t 1) 51[Ki(t) (1 6)Ki(t 1)1 0 £ 1 (4o)
The firm finds it advantageous to undertake only a portion of the
aggregate gross investment required to achieve the optimal stock

because of the diseconomi€es of rapid capital stock growth.

Projecting the Labour Supply Likelihood Function

To this point, the implications of labour supply uncertainty
for the level of investment have been traced. Let us now examine
how the firm forms, at 't-1', its anticipations about the shape
of the probability distribution, gt_1('), underlying Li(t).

The likelihood function may be thought of in either subjective
or objective terms. Because we are principally interested in the
behaviour of the firm, it is more useful to inquire about the like-
lihood function as perceived (subjectively) by the firm. Given the

difficulty of formulating such a function, it might be expected

31An analogous argument for the demand (rather than labour)
constrained firm is found in Birch and Siebert (1976).

32Grossman (1972) has developed this partial adjustment model
under this assumption.
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that a firm would rely on a simple model. Therefore, it is as-
sumed here that gt_1(v) is a subjective likelihood function de-
scribable at most by two parameters, the mean and variance. How
might the firm go about estimating these two terms?

First, how might the firm estimate the expected value of
next period's maximum labour supply'ﬁi(t). The expected future
labour supply could be related to the recent size of or growth
in labour force. For example, ﬁi(t) might be an extrapolation
of Li(t—1) or an extrapolation of the growth over two previous

periods.

ﬁi(t) Zg L (t-1) where g, , > 0 (47)

L£.(8) = L;(t=1) + g (L;(t-1) - L, (£-2)) , (48)
These two alternative hypotheses make current capital investment
and job creation dependent on the previous level(s) of labour
force supply. An alternative hypothesis is that firms expect
the labour supply to be able to expand job openings at a con-

stant rate. A simple model of this form is

Li(t) = Zian(t—1) (49)
In this model, the growth of jobs would be, in effect, independ-
ent of the actual labour supply. These two kinds of models,
where either labour force or job openings grow at a constant
rate, are the most commonly used in the literature33.

This approach is quite mechanical, however, in that the firm
is presumed to exogenously specify the growth rates, Ziz’ Zin
or g;- There is no process described whereby firms come to

’

33As one example of (41), Mortensen (1970) constructs a.labour
market model in which the urban labour force grows at a constant
rate. Further this rate is known by firms. As an example of
(49) , Todaro (1969) assumes that employment grows at an exoge~
nously-given rate.



form such anticipations. Further, such expectations are not

seen to be modified through time as the firm's experiences in
the labour market evolve. Alternative approaches which make

anticipations endogenous are, however, quite rare in the lit-
erature.

A useful way to approach alternative perspectives is to
inquire about the information channels through which a firm
might expect to learn how many workers might be forthcoming.
The firm in its search for information about the local labour
market may rely on two kinds of sources; intra-firm and extra-
firm. Extra-firm sources, such as labour force surveys, cen-
susas, tax assessment data, building permit records, and other
data usually give indications of the aggregate growth of the
local labour imarket. Included in this data may be short-term
forecasts of the urban area's development. The firm recognizes
however that the connection between aggregate growth and the
future labour supply forthcoming to the firm is not mechanical
or automatic. The firm must additionally use intra-firm sources
to evaluate the past relationship between aggregate labour mar-
jzet growth and the firm's ease in attracting new labour. For
a variety of reasons specific to the firm and its geographical
setting, the firm may be finding it increasingly easier or more
difficult to attract a certain quality of labour given a rate
of aggregate labour market growth.

Instead of using a combination of intra and extra firm data
sources, the firm may choose to use strictly internal informa-
tion channels. It may watch the quit rate of employees, the
average amount of time required to fill a vacant job opening,
the rate of off-the-street job applications, and the current
inventory of job applications for example. With such informa-
tion at hand, the firm would extrapolate in estimating how long
it would take to fill the job openings created by an expansion
of productive facilities.

In either case, the firm is attempting to estimate and re-~
spond to local labour market conditions. If, using extra-firm

channels, it perceives an increase in the labour supply relative
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to demand it will be profitable for the firm to increase invest~
ment. Similarly, an increase in aggregate unemployment will

lead to an increase in the rate of off-the-street job applica-
tions and in the inventory of recent applicants while decreasing
the amount of time required to fill a vacant position. To the
extent that higher unemployment makes job search more competitive
and less fruitful, it also discourages employed workers from
quitting to search for better work3u. Thus, intra-firm and extra-
firm channels both emphasize labour market fluidity or tightness.

In the discussion on job search behaviour, an emphasis has
been placed on the process by which searchers sample firms for
job vacancies. It seems appropriate here to emphasize the role
that this sampling plays in the investment decisions of firms.
Therefore, let us assume that the firm uses tin. flow of 'accept-
able' job applicants as its only gauge of the potential labour
supply available to it. This is similar to Mortensen's approach
except that this flow need no longer be strictly related to the
level of local unemployment.

Labour market conditions may change over the period between
the investment decision and the point at which the fixed capital
becomes productive. The firm must, at time t-1 use the then-
current flow of applicants as a proxy for the same flow at 't'.
This poses some risks for the firm in that an investment de-
cision based on the flow at 't-1' may turn out, as indicated
in the previous subsection, to be quite inappropriate at 't'.

The concept of an 'acceptable' applicant requires clarifi-
cation. So far, job openings and labour force members have
been treated as broadly homogeneous. There are, however, many
peculiarities about a job opening at a particular firm such as
hours of work, location, employment stability, work environ-
ment, and advancement opportunities. As argued earlier, even
if all firms offer an identical wage, a particular job seeker
may be willing or unwilling to accept a position with a given
firm. Similarly, a firm may view different applicants in dif-
ferent ways; age, skills, sex, education, past employment re-

cord, work attitude, and initiative are among the attributes

3%gmpirically, this has been illustrated by Holt (1970, p.
60) for the U.S.A.



considered35. The hypothesis is forwarded that the number of

'acceptable' applicants, Ei(t), to firm 'i' at time 't' 1is
proportional to the total number of applicants, Ai(t), in the

same period.

E. (£) = B, (t) -A; (t) 0 <B,(t) <1 (50)
. . 36
The proportion Bi(t) can vary from one firm to the next™ .
The firm must now fix at 't=-1' a level of job openings,
Ni(t), to be maintained at 't'. The actual level of employment,

however, is Nﬁ(t) where
A . )
Ny(E) = min[L, (), N, (t)] 7 (51)

Thus, Nﬁ(t) depends on whether the firm is capital-constrained
or labour-constrained. At 't-1', the firm has an expectation
about the future labour supply forthcoming to it. This supply
is made up of two components; the new hirings and the remaining
employees from the previous time period. The stock of retained
employees is expected to decline because of quits. Quits are
‘effected by workers for several reasons as indicated earlier
although one main reason is search for a better job37. The firm

expects a certain quit rate, ?i(t), equal to the actual quit

3:’Similar arguments about the uniqueness of job openings
and job seekers and the difficulty of matching the two have
been made by Toikka (1974, p. 63).

36Both Mortensen and Mirman and Porter (1974) assume that
the firm can alter its flow of acceptable applicants by vary-
ing its wage rate relative to other firms. This possibility
is excluded here by the assumption of a fixed wage rate.

37Mortensen, among others, suggests that quits to search are
negatively related to the level of unemployment. This is con-
sistent with the job search behaviour described earlier because
a lower level of unemployment generally implies a greater stock
of job vacancies and a shorter expected unemployment duration.
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rate at 't-1', Yi(t-1). The expected level of new hirings is
the expected flow of acceptable applicants, ﬁi(t). It is as-~
sumed that ﬁi(t) = Ei(t—l). Thus, the firm expects a labour

force at time 't' of

A ~ A
L£.(8) = [1 = Y (£)IN; (&-1) + ﬁi(t)
(52)
— ¥ - Ay -
= [1 ~ Yi(t 1)]Ni(t~1) + Ei(t 1)
The actual labour force realized, by contrast, is

— — A —

Li(t) = [1 Yi(t)]Ni(t 1) + Ei(t) (53)

The discrepanéy between expectation and realization occurs because
of changes in the quit rate and in the flow of acceptable appli-
cants38. When one thinks of the density function gt_1(Li(tD of
labour supply realizations, it is uncertainty about these two
which underlies it.

How does a firm go about projecting the entire function gt4(.)?
As argued earlier, 'g' is perhaps best treated as a simple function.
While some arguments may be made for having the firm estimate 'g'
on the basis of a sample of its prior quit rates and applicant
flows, this would seem to be unrealistic. A firm likely works
simply with an expected value and some related variance estimate.
As assumed earlier, the firm might simply treat the standard de-
viation of Li(t) as proportional to ii(t). Under this assumption

(52) dictates the entire shape of gt_1(~).

The Firm's Labour Supply

The preceding discussion has served to clasify what we mean
by the maximum labour supply available to a firm. In the short-
run world of this theory, a limited number of acceptable job

38The discrepancy between the realization of a labour force
supply and the level of job openings makes necessary the distin-
guishing of an 'acceptable' applicant from an accepted one.
Even if an applicant is acceptable to the firm and the firm ac-
ceptable to him, the lack of job openings may make a firm unable
to take him on.
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seekers will approach the firm in search of work. Even though

in the longer run a large number of workers might be willing to
work for a given firm, it takes time for these workers to find

the firm. Therefore, in the short-run, the firm is qguite con-

strained in its growth by the number of unemployed persons, the
patterns of job search, and more generally by the ignorance of

labour force members about alternative job openings.

' Can the firm affect the size of its available labour supply?
In reality, it can and it has at least two strategies for doing
this. One is to raise its wage offer relative to other firms
competing for labour in the same labour supply area. Most job
search models emphasize this alternative. The second would be
to alter its work environment so as to make it more acceptable
to job seekers or to lower its standards as to what constitutes
an acceptable job-seeker. Both of these strategies essentially
involve increasing Bi(t). In this sense, the firm has some free-
dom to select Bi(t). In doing so, it weighs the profits gained
from a larger labour supply against the extra costs (wages or

overhead) which this entails.

Aggregate Urban Job Creation and Labour Market Models

In this subsection, let us cqnsider the implications of both
the Mortensen model and the new framework described above for em-
pirical models of urban job creation. The Mortensen model 1is ‘
quite consistent with that of David and the‘pair are shown to
constitute a unified basis for a full labour mdrket model. The
alternative view of job creation behaviour described in this pa-
per is more consistent with the alternative perspectives on job
search behaviour. However, any attempt to link these two latter
kinds of models is shown to present a major unresolved problem.

How have aggregative-~empirical models of job creation been
formulated? The most common approach is to assume that the num-~
ber of job openings in a local area is determined by the level

of 'exports' of goods or services to other areas, X(t).

N(t) = ¢ (t)-X(t) , (54)
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Sometimes X(t) is related to the Gross National Product of the
relevant nation. Sometimes Y(t), the proportional factor, is
related to the local supply of fixed capital or to the mix be-
tween industries geared to export production versus those ori-
ented to satisfying local demands. In any case, the level of
job openings is seen to be exogenous with respect to local la-
bour market conditions. When such models are part of a full
labour market model, a uni-directional causal structure is
posited. Changes in exogenous conditions alter the level of
job openings which in turn affects the flow of job seekers. No
role for household-initiated urbanization is possible hare.

The only other common empirical model is that similar to
Muth (1971). Here, the growth in total job openings (or employ-
ment) is related to the growth of the local labour force as well
as other factors. If L(t) is the total labour force in an area,
then

N(t) - N(t-1) = ng [L(t) - L(t-1)] (55)

would be a simple version of this. Such a model makes the level
of job openings dependent on the growth of the labour force alone.
Changes in the level of job openings are not seen as a response.
to such local labour market conditions as wages or unemployment
however.

Mortensen suggests, indirectly, that (55) is incorrect under
his interpretation of the labour market. He envisages a closed
labour market with a stock of unemployed, U(t-1), at time 't-1"'.
He further assumes that the number of firms in the local labour
market is large but fixed. Given that each firm selects its re-
lative wage rate, (30) can be summed over all firms to yield, as

a special case, the following aggregate form.
N(t) = N(t-1) = n,U(t-1) (56)
The constant N4 reflects both the intensity of search by job

seekers and the distribution of wage offers among firms. Here,
(56) differs from (55) in that job creation is linked to the



degree of disequilibrium in the labour market rather than to the
growth of the labour supply. If one accepts Mortensen's notions,
(56) is superior to (55) because it more closely represents the
process by which job hiring decisions are undertaken.

Although Mortensen considers only a single urban labour mar-
ket, one assumption made by him provideé the unifying link with
David's model. Mortensen has assumed that his labour market is
closed. That is, job seekers who search in the local market are
assumed toc reside there. Therefore, U(t) = L(t) - N(tL39. This
is equivalent to David's notion of migration as a prerequisite
for search.

The two models are easily combined. Assume that the local
labour force has a rate of natural increase which is fixed at
gg. Further, assume that (11) is an appropriate, if simplified
aggregation of David's model. This yields a complete labour

market model of the following form.

L(t) = [1 + gR]L(t~1) + M(t) ‘ (57)
M(t) = o + aq[N(t=T) = L(t=1)] (58
U(t) = L(t) - N(t) - (59)
N(t) = N(t=1) + n,0(t=1) (60)

It is recognized that Qgr Oqr and a, are responsive to 'hidden'
variables such as the distribution of wages within the local
market and conditions in other local labour markets. However,
this system of equations does provide a relatively simple model
of urban labour market dynamics which emphasizes a particular

concept of the search process.

39Note that in Mortensen's model, a job opening is created
for each willing applicant. Thus, there is an exact correspon-
dence between openings and employment. This is a distinction
from the job creation model derived in this paper.
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Mortensen's model shares the faults found in David's model
as well. 1In particular, it ignores the possibility of long-
distance search travel. The number of job seekers looking in
a given labour market for work can be substantially different
from the number of unemployed currently residing there. There-
fore the flow of acceptable job seekers need not be n1U(t—1) or
any function of U(t-1). Equations (58) and (60) force too re-
strictive a view of the job search and hiring process. They
thus limit the means by which household-initiated urbanization
can occur.

The alternative approaches to job search and job creation
modelling discussed in this paper are as yet incomplete. How-
ever, some progress toward an aggregate model is possible.
Suppose, as did Mortenson, that are a fixed number, m, of firms
in a given local labour market at every point in time. Then

(43), (52), and (50) can be aggregated from the firm to the
local market level. This yields

N(t) = a(t)L(t) (61)
D) = [1-y(t=-1) 182 (£-1) + E(t-1) (62)
E(t-1) = B(t)A(t-1) (63)
where
m " m m
N(t) = } N;(t) L) = } L.(%) E(t) = ) E, (t)
i=1 . i=1 1 i=1 1
(64)
m - m A
A(t) = ) Ai(t) NA(t) = ) Ni(t)
i=1 ‘ i=1
50 = T o, (@ T = o— 1y on®
figg) =0 1 1 N (t) e

(65)




Here, a(t) may vary with the ratio of excess to normal profits
and ;(t) may vary with the profitability of search. As a first
approximation however, the system (61)-(63) is a simple but tel-
ling model of aggregate job creation behaviour in three variables.
The level of job openings is determined by the anticipated labour
supply. This is tied to the quit rate and the flow of acceptable
applicants. Finally, the flow of acceptable applicants is tied
to the total flow of.job applications during a period.

The major source of incompleteness at this stage comes in the
specification of this latter variable, E(t). What determines the
flow of job applications? The answer must come from a full model
of job search behaviour. The analysis in section 2 of this paper
is intended to lay the groundwork for that model. Since a job
application can take many forms ranging from a gate application
to a written enquiry, a full job search model must consider many
sampling or application strategies each with its own array of
costs and expected benefits. So far, only a partial analysis has
been undertaken of the conditions under which a prbspective job-
seeker would (i) decide to undertake search, (ii) decide how to

carry out search, and (iii) decide where to search.

CONCLUDING COMMENT

The development of a better model of job search is no trivial
exercise. If one is to put the household versus industry-
initiated urbanization controversy to a true test, a more through
treatment of job search behaviour is required. When a firm is
trying to decide where to locate or to expand, it will take ac-
count of more than just the local supply of labour. It will also
usually consider the likelihood that the required workers can be
attracted there if not available locally. How will it measure
this? One source might be the flow of job applications to the
firm ‘if it is already in the area. Another might be the case of
similar firms already in the area in attracting workers. This
in fact would often seem to be more important to firms than the

available local labour in place already. However, it 1is the
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households again, who through their locational preferences are
shaping the spatial pattern of industry here. As long as simple
models such as (57)-(60) are used to test the household-initiated
urbanization hypothesis, they will fail to consider this perhaps
more important impact of household preferences. The time has
come for a deeper treatment of labour market processes. It is
hoped that this paper will help to spur and direct that research
effort.
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