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1 Prologue

This document contains the output of my effort as a research student in the
division of Transport and Location Analysis of the Royal Institute of Tech-
nology (KTH), Stockholm, during the period October 2008 - October 2010.
In this short introductory note, I provide an overview of the scope, the out-
put and the future of this research, which has yielded the two included papers.

Taxonomically speaking, the work of both papers can be classified in the
broader field of Spatial Economics; however, several of the elements and
modeling tools are drawn from other fields, such as: long-run growth, New
Economic Geography (NEG) (Krugman, 1991) and search theory of unem-
ployment (Pissarides, 2000; Albrecht and Axell, 1984). From a technical
point of view, both papers are characterized by computer intensive use of
methods for simulation and dynamic optimization.

1.1 Motivation

Public investment in transport infrastructure is associated with two types
of economic effects. Primary effects refer to gains from reduced travel time,
increased safety, environmental effects etc. The calculation of these effects is
the focus of many economic studies based on stated or revealed preference
frameworks and provides ground for cost benefit analysis to be carried out.

Unfortunately, these studies display an innate tendency to disregard the ef-
fect of public investment in the rest of the economy, in both regional and
national level. In the case of transport infrastructure, shocks described by
reduced travel times and (probably) costs are likely to transmit to the rest
of a dynamic, spatial economy.

The secondary effects, i.e. those realized in the markets for labor and land
and in the level of output, provide the motivation behind the present research
document. Without an estimate of these effects, the design of policies is
highly likely to be based on incomplete estimates of the total benefits and
costs that accompany public investment.
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1.2 Research questions and papers

1.2.1 Paper I

The first paper moves in the framework of search theory of unemployment.
The main research effort was to develop a dynamic discrete choice model that
could be used to estimate the effects of housing market tightness on spatial
job acceptance behavior and the impact of reduced commuting times and
costs on this relationship.

The key departure from paper II, is that we abandon the approach of com-
petitive wage and rent setting mechanisms. We adopt the assumption that
the creation of matches in both housing and labor market is the outcome of
some uncertain search process, which requires time and financial resources.

We develop a model, in which individual decisions over housing and employ-
ment are taken periodically, but in different time periods; more specific, they
occur in an alternating fashion. That is, when the individual is taking the
decision of which job offer to accept, she doesn’t know what housing offers
are going to be revealed to her in the next period. Therefore, the accep-
tance of an interregional job offer depends on the tightness of the housing
market in that region. Again, commuting times and costs play a crucial role
in the strength of this link. That is, interregional labor mobility is expected
to increase for any given level of housing market tightness if commuting be-
comes cheaper and faster. We develop a model consistent with this empirical
regularity.

1.2.2 Paper II

The second paper seeks to identify a mechanism that trasmits the shocks
from transport infrastructure to the level of gross domestic product. In over-
all terms, better transport infrastructure is associated with increased levels
of output, although in the paper we argue that large investments which are
not coupled with significant reductions in transport costs might have the op-
posite effect on output. One part of this increase is due to trade effects. That
is, part of the decrease in transport costs is transmitted to the local price
indices which unambiguously fall. To accommodate the increased levels of
demand, production raises. This type of reasoning is supported by Zhu et
al. (2009) based on Shapiro and Stiglitz (1984).

A second part of this increase stems from matching effects in the labor force.
That is, we start by assuming that, even under full employment, the marginal
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productivity of an arbitrary worker is not uniformly distributed in space.
Instead, both workers and firms are heterogenous; two seemingly identical
workers will differ in terms of marginal product in a given firm and two
seemingly identical firms will provide enough differences in unobserved fac-
tors in order for the same worker to display different marginal output in each.

Under this assumption, it is very well probable that some individuals can
supply labor more efficiently in some other geographic region that the one
they currently reside on, but they don’t. The reason behind this foregone
matching efficiency lies on the existence of frictions. For instance, individuals
might face high household relocation or psychic costs, something that could
choke the possibility of interregional migration. Similarly, some matches that
could be realized through interregional commuting might never be, due to
long commuting times or high commuting costs. An upgrade in the transport
technology, will reduce the above frictions and allow some of the potential
matches which are superior to the present to be realized. The outcome can
be regarded as an expansion of the production possibility frontier. That is,
aggregate labor is augmented by transport technology; there is more effective
labor to be supplied in the economy.

In order to formalize the entire idea, we develop a platform to accommodate
the above assumptions; commuting and migration intensity depend on the
parameters over leisure and consumption, and the pecuniary and time fric-
tions. Individuals are heterogenous due to differences in unobserved factors
that determine their productivity across space. We adopt an Overlapping
Generations approach, to let different generations in the transition path be
affected differently by the shock. This approach provides ground for future
research in questions of intergenerational justice associated with public in-
vestment in infrastructure.

1.3 Toolbox - notes on methodology

1.3.1 A spatial version of the Overlapping generations model

We borrow the Overlapping Generations framework as first proposed by Di-
amond (1965) and Samuelson (1958). OLG models provide an alternative to
models with infinitely living agents, by allowing multiple age cohorts to co-
exist at any time period and face different constraints as dynamic optimizers.
Therefore, in an OLG model policies affect different age groups differently at
any given point in time. For example, the establishment of a rapid transit
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connection between a remote suburb and an employment centre is expected
to have a different effect on the labor supply decision of the young villagers
compared to workers in an age close to retimerement. One might expect the
first group to be less affected by this policy intervention scheme, as those
individuals would anyway seek both employment and residence close to the
centre. On the other hand, older individuals who have accumulated physical
wealth (land and immobile property) and built a stable social circle typically
face large monetary and psychic costs when it comes to household relocation.
This group might exploit the policy change, i.e. they might seek for a job in
the employment center and commute daily between the two regions.

Furthermore, in an OLG model the same policy typically affects different age
groups differently at different points in time. Consider the same age cohorts
and policy intervention of the above paragraph. Assume that at some future
time period, e.g. t+1 the cohort who was young at time t will become old,
and those old at time t will retire. The rapid transit system has a different
effect on the old cohorts at time t and t+1. This is because the constraints
that an individual faces at t+1 (regional wages and prices) have been affected
by the decisions taken at time t. Thus, the old agents that changed job at
time t might cause the regional equilibrium wage to increase, rendering com-
muting less attractive to old individuals at time t+1.

Interregional commuting and residential decisions have been studied by van
Ommeren et al(1997a; 1997b; 1999; 2000) and So et al. (2001) but not in an
OLG framework. These studies handle the joint decision of where to locate
the household and where to supply labor as a dynamic optimization prob-
lem; however, they do not incorporate the productive economic actors (firms,
transport agents). For an OLG model with regional dynamics but without
labor mobility see Artige (2004).

The above advantages of the OLG structure over dynastic General Equilib-
rium approaches are responsible for the growing size of OLG literature, which
is also very diverse. Not limited to issues of long-run growth (Bouzahzah
et al., 2002), OLG models became popular in studies of pension system
reforms (Aglietta et al., 2007), human capital accumulation (Ludwig and
Vodel, 2010), national debt (Diamond, 1965) and evaluation of environmen-
tal policies (Jouvet et al., 2005).

In the work that follows, the basic OLG structure has been modified to
replace the representative household with a large number of heterogenous
households, which differ with respect to skill endowment. This modification
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imports a challenge on how to handle the increasing computational cost.

1.3.2 Challenges of dynamic programming in present work

The present work faced a series of challenges associated with the dynamic
decision of the household on where to locate and where to supply labor. In
paper II the problem is circumvented by assuming that agents live for two
periods; the household’s problem is solved forward, i.e. without backward
recursion. In paper I, in absence of competitive wage and rent setting mech-
anisms, and multiple time periods, the backward recursion approach involves
several dimensions, both continuous (future job offers, future housing offers)
and discrete (residential and work locations). We mitigate the large compu-
tational cost by assuming that the stochastic processes of job and housing
offer reception are Markovian and by combining backward recursion with an
OLS approach.

This reduces significantly the computational cost of value function approx-
imation, compared to approaches like interpolation/extrapolation. An sim-
plified representation of the computational gains in a two dimensional con-
tinuous state space is shown in Figure 1.

Figure 1: OLS gains in the backward recursion approach

The underlying stochastic process yields different outcomes (XT

0
, .., XT

5
, ..)

for an agent who at time T-1 is in a situation described by the node XT−1

0

and a given taken action. The optimal value function has not been computed
in any of these points; nevertheless, it has been computed in a sample of state
points, which are marked with blue circles. An OLS model can be built on
this sample, in which the set of blue circled state vectors in the right panel
can serve as data and their computed values as values of the independent
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variable. Then, the estimated OLS coefficients can provide fitted values for
every arbitrary point in the state space. On the other hand, interpolating
the value function in any of the outcome state points (XT

0
, .., XT

5
, ..) would

require to isolate a subsample of the blue circled points (z0, .., z3) and use an
iterative method to obtain the value, as shown in Figure 2. In a state space
of multiple dimensions this makes the computational burden unbearable.

Figure 2: Approximation of the value function by interpolation

1.4 Future work

The natural step that follows the development of paper I is to calibrate the
model’s parameters and use these values to test its validity and simulate
different scenarios. The proposed research approach consists of a gradual
expansion of the model in more geographic areas and time periods. That is,
our simulated OLG model in two regions, could be used to apply a similar
structure in a larger scale, i.e. in national level, with multiple overlapping
generations. That would involve several regions modelled on a transport
network. A few modifications should be tried in order to improve the appli-
cability and the degree of realism in the model.

Some of these changes refer to the firms’ possibility of relocation and optimiz-
ing behavior. This, together with the incorporation of increasing returns to
some sectors can turn the model into a NEG platform with actual dynamics.
Another essential modification lies in the determination of interest rate. In
our two region world model, the interest rate is determined endogenously, an
assumption that lies far from reality for small, open economies. Instead, it
would be more realistic to assume an exogenous interest rate and determine
saving decisions according to that.
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Paper II provides the initial building block of a simulated search equilibrium
model. The steps towards this direction and the future research challenges
are summarized in the concluding remarks of the paper.
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