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ABSTRACT

Looking Into The Black Box: A Survey Of The Matching Function*

We survey the microfoundations, empirical evidence and estimation issues
underlying the aggregate matching function. Several microeconomic matching
mechanisms have been suggested in the literature with some successes but
none is generally accepted as superior to all others. Instead, an aggregate
matching function with hires as a function of vacancies and unemployment
has been successfully estimated for several countries. The Cobb-Douglas
restrictions with constant returns to scale perform well. Recent work has
utilized disaggregated data to go beyond aggregate estimates, with many
refinements and suggestions for future research.
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NON-TECHNICAL SUMMARY

Modern labour markets are characterized by large flows of jobs and workers
between activity and inactivity. Every month a large number of workers join
the unemployment pool because their jobs have ended and another large
number leave the pool to take new jobs. Other workers move in and out of the
labour force altogether, either permanently or temporarily. A large body of
recent literature investigates the factors that influence unemployment in terms
of their influence on these flows. A key building block that has attracted a lot of
interest is the process that matches unemployed workers to available job
vacancies.

The outcome of the matching process is influenced by frictions: heterogeneity
in skills and locations, information imperfections, slow mobility of labour and
capital, congestion from large numbers and other similar factors, and by the
actions of firms and workers during recruitment and job search. A frequently
used modelling tool that captures the outcome of this process is the aggregate
matching function. It gives the number of job matches formed at each moment
in time in terms of the inputs of firms and workers into search. In frictionless
markets this number is the minimum of unemployed workers and job
vacancies. In markets with frictions the number is less. The matching function
captures the influence of frictions on market outcomes by introducing a well
defined measure of frictions into otherwise competitive models. In this Paper
we survey recent work on the existence and stability of the aggregate
matching function, with emphasis on microfoundations and empirical findings.

Like most other aggregate functions in the macroeconomist’s tool kit, the
matching function is a black box: we have good intuition about its existence
and properties but only some tentative ideas about its microfoundations. Yet,
those tentative ideas have not been rigorously tested. They have been used
only to provide justification for the inclusion or exclusion of variables from the
estimation of aggregate or regional matching functions, leaving it to the
empirical specification to come up with a convincing functional form.

The most frequently used microeconomic matching mechanisms, which give
rise to aggregate matching functions of the type that have been estimated, are
based on coordination failures in the job application process and non-
compatibility of the existing stocks of unemployed workers and job vacancies.
When worker choices with respect to search intensity and job rejection are
considered, both within these and other less specific mechanisms, it emerges
that a large number of variables associated with the costs and rewards from
employment and unemployment influence the aggregate matching rate.



The early aggregate studies estimated matching functions for the whole
economy without imposing any specific restrictions on the underlying matching
process. They converged on a Cobb-Douglas matching function with the flow
of hires on the left-hand side and the stock of unemployment and job
vacancies on the right-hand side, satisfying constant returns to scale, and with
the coefficient on unemployment in the range 0.5–0.7. In some of the
estimates that use total hires as a dependent variable (not only hires from
unemployment) the coefficient on unemployment is lower, in the range 0.3–
0.4, and the coefficient on vacancies correspondingly higher. But estimation of
both Beveridge curves and aggregate matching function point also to other
variables that influence the simple Cobb-Douglas relationship. Much of the
estimation of matching functions in the last decade has looked for those other
variables and for better empirical specifications. Micro studies suggest the age
structure of the labour force, the geographical dispersion of job vacancies and
unemployed workers, the incidence of long-term unemployment (exceeding
one year), and unemployment insurance. Interestingly, however, although the
other variables have been found significant where tested, unemployment
insurance has not been identified as a significant influence on aggregate
matching rates. We think that this may be related to measurement problems
and the difficulty of getting a reliable time series for the generosity of
unemployment insurance systems.

Recent empirical work has used disaggregate data and modelled the micro
matching functions more carefully, paying attention to the issue of consistency
between the timing of the flows and the timing of the stocks in the regressions,
the regional spillovers in matching and the consistency between the flow and
stock variables, given the observation that many matches involve either
employed workers or workers classified as out of the labour force. The
precision of the estimation has increased and the relation between hazard
function estimation and aggregate matching function estimation has become
clearer. It has been found that aggregation problems have played a role in
some of the shifts in the aggregate matching function, though not to an extent
that can render the aggregate function ‘unstable’. Despite all the refinements
and detailed tests, the findings of the first aggregate studies have not been
challenged: the stable, constant returns aggregate function used in
macroeconomic modelling finds strong support in the data of virtually all
modern economies where tests have been conducted.
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