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Abstract

Which people end up in which jobs is not merely a matter of the individual and human capital
characteristics of workers and the requirements and rewards of jobs, but is also a function of the process
by which persons and jobs are matched with one another (Granovetter 1981; Serensen and Kalleberg
1981). A poorly understood component of the matching process is how workers and employers find
information about each other. We propose a framework for analyzing the dynamics of labor market
behavior that emphasizes both the two-sided nature of the matching problem and the potential effects of
different information structures. The basic framework for describing labor markets is flexible, and can be
used to represent common types of labor markets including spot markets for labor and systems
characterized by competition over vacancies. Through simulation, we use this framework to explicitly
vary the structure of information flow between workers and employers, thereby allowing us to explore
how different recruitment strategies influence labor market performance in different institutional
environments. Preliminary results suggest that full information is the most efficient and egalitarian
information regime. However, in key respects, information that flows through socially structured
networks produces macro-level and individual-level outcomes quite similar to those observed in the full
information regime, although with lower mobility rates. In contrast, unstructured limited information
produces more egalitarian outcomes than either full information or social networks, by giving workers
equally bad opportunities.



Introduction

Which people end up in which jobs is not merely a matter of the individual and human capital
characteristics of workers and the requirements and rewards of jobs, but also the process through which
people and jobs are matched (Granovetter, 1981; Serensen and Kalleberg, 1981). Thus understanding
labor market outcomes requires not only an understanding of supply and demand, but also making sense
of this matching process. While difficult to study empirically, the first step in the matching process is the
flow of information between employers and workers about potential vacancies. In most circumstances,
those with jobs and those looking for jobs do not have perfect information about one another’s existence.
To the extent that access to information is limited, workers and employers are forced to choose from a set
of possibilities that are incomplete and potentially biased. That is, if a worker does not hear about a job
for which she would be an attractive candidate, that job will not be member of the set of offers she
chooses from. And of course, the same applies to employers searching for qualified workers. Given the
consequences of imperfect information, it is important to recognize that the structure of information flow
is probably neither random nor uniform; rather, access to information about employment opportunities is
typically structured by a variety of factors such as geography, social and familial relationships,
professional and occupational relationships, and access to media and information technology.

This paper describes a labor market model that emphasizes both the two-sidedness of the
matching problem and the potential effects of different information structures on both individual and
macro-level employment patterns. Our focus on information availability highlights the importance of
strategies that employers use for advertising vacant positions to potential workers, and how these

strategies influence the matching process in different institutional environments.

Background

Recruiting for workers



Employers use a variety of different strategies to recruit applicants for vacant positions. Some
use classified advertisements, some recruit through their social and business contacts, some post
vacancies in school or professional registers, others use job fairs or employment agencies, and an
increasing number take advantage of the internet bulletin boards and job search services to recruit
potential workers. Yet, little is known about the relative efficacy of these strategies and what their
relative impact is on the efficiency, quality, and rewards of the matching process. Some research suggests
that recruitment through personal networks results in better paying and more satisfying jobs for those
workers who are lucky enough to get them that way (Granovetter 1995) but there is also reason to believe
that the advantage of social networks is not uniformly distributed (Lin, Ensel & Vaughn 1981).

The simplest versions of neo-classical theory suggest that broadcasting information about a
vacant position as widely as possibly results in the best job-match, because this brings in the largest
number of applicants from which an employer could choose. However, since employers must determine
which of these applicants are qualified, and then choose among qualified candidates (both costly
endeavors), employers might in fact prefer to choose from among a small group of qualified employees
rather than a large group with more variance in qualification level. This refined pool might be better
obtained through personal networks than through broadcast means. Fernandez, Castilla & Moore (2000)
show that in a large bank, recruiting through existing employees’ contact networks resulted in a pool of
applicants who were better qualified than those who come in without a referral.

However, recruiting through personal referrals has implications for the diversity of
organizations, because homophily in contact networks tends to result in the reproduction of the current
socioeconomic make-up of organizations (Doeringer & Piore 1971, Fernandez, Castilla & Moore 2000).
Because of this, many large firms and public organizations are required to widely disseminate
information about all job vacancies, so that applicants unconnected to the current employees have the

chance to apply as well. Of course, in spite of bureaucratic rules designed to keep the “old boys"”



network from excessively influencing hiring decisions, those applicants with personal referrals may still
have an advantage, since employers have more trustworthy information about these workers and may
have lower monitoring costs once referrals are hired.

In certain segments of the labor market, however, broadcast recruitment may be an effective
recruitment strategy. When an employer has many jobs with low or variable skill levels, it may be
cheaper to place classified ads or post openings on the web since there is little pay-off to worrying about
finding the ‘best’ worker. Widespread recruitment strategies are common among large firms seeking
entry level workers in many divisions, temporary help or business services/contractor firms that require a
constant stream of new recruits at all skill levels, and in industries-- such as the fast food industry —
where jobs have very high turnover and low skill requirement.

This suggests that different recruiting strategies employed by firms might result in a different set
of applicants for vacant positions, as well as a different set of job opportunities for workers. Even under
the assumption that all workers are looking for the most rewarding jobs and employers are looking for
the most qualified workers, if workers and jobs do not know about each other then there is no possibility
for them to be matched.

Workers’ opportunities

On the worker side of the matching process, types of job-searching strategies as well as the
structure of personal networks can influence the size and quality of a worker’s opportunity set.
Granovetter (1973, 1995) showed that individuals with many “weak” ties might have an advantage in the
labor market, since these acquaintances give them access to more diverse information than if they had to
rely on close friends and family. Building from Granovetter, Montgomery (1992) argued that the proper
focus should be the overall structure of a worker’s network--not just the actual source of the information

that led to a successful job match. Using an analytic model, he also showed that the level of weak versus



strong ties in a population’s social network has important implications for both employment level and
wage inequality.
Labor Market Structures

Complicating this situation even further is White’s insight that when a worker finds another job,
her former job becomes vacant, which creates a specific opportunity for another worker (White, 1970). In
this way, worker mobility creates a vacancy chain that moves in the opposite direction the workers’
movement. As long as jobs are somewhat durable even when vacant, a worker’s opportunity is
constrained by the existence of opportunities in the form of vacancies, which are created by the
movement of other workers. Serensen and Kalleberg (1981) and Serensen (1977) described conditions
under which we might observe opportunity structures where this type of movement is especially
important, which they call “vacancy competition.”

Of central importance in such “closed” systems is the fact that workers can only fill jobs that are
not currently held by another worker: thus workers are competing for vacant jobs. Jobs are more or less
attractive because they are associated with certain wages and other benefits, so that it is the particular job
a worker holds that determines wages, not the productivity of the worker per se. Of course, the worker’s
productivity helps to determine which jobs she might fill, and especially the highest potential attainment,
but is not the only factor. Thus the opportunities of a worker depend not only on her own productivity,
but also on the existence of opportunities, which are themselves a product of the opportunities faced by
other workers.

Vacancy competition can be contrasted with neoclassical free market for labor, where workers
compete amongst themselves for the highest wage level at a certain skill level (thus keeping the price of
labor at the point of marginal productivity). Free markets for labor (often termed spot-markets) are
“open” labor markets, since there is no expectation by either employer or employee that the worker

should continue to hold a job. When the worker cannot restrict access to their job, wage competition will



result where employers hire workers on a daily basis at the market rate. Although these markets might
be empirically rare (Kalleberg & Serensen 1979), they are theoretically important for economic analysis of
labor markets and useful as a point of reference for more structured markets.

These two models of labor market structures can easily be integrated into to the literature on
segmented or dual labor markets. In this line of research, labor markets are considered to be divided into
two or three distinct sectors, with mobility between sectors relatively rare. In general, there is a primary
market for good jobs which are characterized by higher wages, benefits, and opportunities for
advancement, and a secondary market for bad jobs which are low-paying, unfulfilling, unstable, and
dead-end. The primary market can be considered roughly equivalent to a regime of vacancy competition,
where workers have some expectation of stability in their job until they choose to leave for a better
opportunity, and that incumbency at a certain level gives one access to opportunities at the next level. In
contrast, the secondary labor market is more similar to a wage competition regime (with some important
differences), where low wages, involuntary separations, and a notable lack opportunities for upward
mobility (given stable human capital levels) constrain attainment. Most researchers distinguish between
these labor markets according to industrial sector, however others focus on the characteristics of the
workers, skill requirements, and employer-specific training.

Another useful analog for this framework is in comparing firm internal labor markets to a
neoclassical unstructured labor market. In an internal labor market there is typically a “ladder” of jobs
within a firm, with a clear entry level (although workers can enter at any level) and a hierarchy of
promotions associated with higher pay and greater responsibility. These promotions can be used as a
reward for good performance, so that although wages do not necessarily reflect the worker’s intrinsic
marginal productivity, they are not necessarily inefficient either. In a labor market structured in this way,
opportunities for advancement depend not only on the worker’s performance, but also on the availability

of a position on the next rung of the ladder.



If access to jobs is limited by the opportunity structure of the labor market, it is further
constrained by the availability of information. Even if a vacancy exists for which a worker is qualified,
she cannot be hired if she does not know about the vacancy. Conversely, if a worker knows about a
particular job that she prefers to her own, she cannot be hired if the incumbent cannot be easily fired. In
a regime where vacancies, and thus opportunities for advancement, are scarce, timely and complete
information becomes even more important. A missed opportunity might mean an indeterminate wait for
another appropriate vacancy, thus limiting the lifetime attainment of a particular worker. The
consequences of a missed movement filter through the system and impact the opportunities of other

workers who might hope to fill vacancies in the chain created by a potential job change.

Modeling Framework

Our dynamic modeling framework takes as fundamental that the problem of matching in a labor
market has two sides: a set of workers choosing from a set of jobs, with the same set of jobs choosing from
the set of workers. The actual matching of workers-to-jobs is conceptualized as an iterative process in
which workers and jobs repeatedly evaluate their utility for one another. Characteristics of the labor
market structure and the preference structure are incorporated into the utility calculation; the utilities of
workers for jobs and jobs for workers, combined with the access structure, drive the matching process.

Different institutional arrangements in the labor market —-ranging from pure spot-markets to
pure vacancy competition —control the “stickiness” of the match between particular workers and
particular jobs. Thus in an open labor market system, qualified workers can potentially be hired for any
job, vacant or filled, because the employment relationship is constantly re-negotiated, while in a closed
system a qualified worker can only move to a position if it is vacant. Beyond incorporating different
labor market structures, however, the main advantage of our modeling framework is that employers and

workers may not have access to information about one another; rather, access to information about



workers and jobs is explicitly varied in controlled ways. In addition to a baseline of complete
information, access to information about employment opportunities can flow randomly, through job- or
occupation-based networks, or through social networks of different configurations. This enables us to
explore how various recruitment strategies influence labor market performance in different institutional
environments. We discuss details of the model’s parameter structure below; first, however, we outline
the model’s basic flow control.
Flow Control

We implement the model as a dynamic simulation, as shown in Figure 1. The initialization phase
has two components: here we set basic parameters describing the labor market structure (including size,
number of firms, number and distribution of occupational classifications, and initial employment level),

the access regime(s), and the number of iterations; and impose the initial match of workers to jobs.

Figure 1: Flow Control for Model
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After initialization, the simulation proceeds to the first iteration. We begin by calculating the
utilities of workers and jobs for one another. Utilities must be recalculated for each iteration because

individual and job-related characteristics vary over time, and because the flow of information may



change. After utilities are calculated, workers and jobs are matched to one another. Some workers or
jobs may remain unmatched if their utility for being unemployed/vacant is higher than their utility for
the best offer or potential workers. The labor market created by this matching algorithm is a stable,
optimal match given the utilities created at the beginning of that iteration. We then begin initialization
for the next iteration. We first run a routine that fires or resigns a small proportion of workers. Firing
and resignation are stochastic functions of tenure and occupational classification (the shape of these
functions depends on the institutional regime of the labor market). These processes create additional
vacancies and unemployed workers for the next iteration. If appropriate, the access structure is updated
at this point; then the next iteration begins. The simulation proceeds over the specified number of
iterations, detailed data describing the state of the labor market at each iteration is saved to a file.
Outcomes

Our substantive goal is to examine how the dynamics of labor markets are altered by various
recruitment strategies. Of particular interest is the extent to which future reductions in the cost of widely
disseminating information about vacancies -- such as might be realized with web-based job-listings — may
alter the quality, speed, and rewards of the matching process for various types of jobs and workers. To
this end, a variety of individual and macro-level outcomes and statistics are saved for graphical and
numerical analysis. Some outcomes of interest include employment level and stability, transitions into
and out of employment and unemployment, quality of matches, efficiency of matching process, and
employment segregation. We are continuing to develop strategies for assessing the relationship between
model parameters and these and other outcomes; later in the paper, we describe patterns that have

emerged in our early experimentation with the model.

Model Details

Three broad families of parameters govern the model: labor market structure, preference



structure, and access structure. These are linked via the matching algorithm, which allocates workers to
jobs.
Labor Market Parameters

The model begins with a population of workers and jobs, of sizes w and j, respectively. The
populations of workers and jobs are structured across several dimensions. Both workers and jobs are
allocated into k classes, which are roughly analogous to occupations or type of work (but can
alternatively be thought of as skill levels). The number of classes can be altered to represent certain labor
market characteristics, such as markets for workers with and without college degrees, or high, medium
and low-skill workers. These classes are qualitatively different from one another, and can be treated as
ordered or unordered. In the extreme cases, when k =1 all jobs and workers are indistinguishable, while
as k @ n each worker or job is unique. Workers and jobs are assigned to classes by an ordered vector of
probabilities.! Since they are assigned probabilistically, the classes include roughly, although not exactly,
the same numbers of workers and jobs.

In addition, each worker is also assigned a restlessness score (drawn from a normal distribution,
u =0) to reflect individual heterogeneity in propensity to change jobs. When restlessness is positive, the
worker will be inclined to change jobs even when their new job is not substantially better than the old; if
restlessness is negative, she may stay in a job even when “better” opportunities exist. An analogous score
is created for jobs, which reflects differing returns to tenure in jobs.

Finally, each job is assigned to a firm. The number of firms in the labor market is determined by
the parameter nf; the number of jobs in each firm is variable, though firms can contain an assortment of
job classes.

Preference Structure and Utility Calculation

! Proportions of workers and jobs in each class can be drawn from using data such as the Current Population Survey,
so as to be representative of a national, regional, occupational, or industrial labor market.



Our model assumes rational workers and jobs who seek to maximize the utility of their match. In
each iteration of the dynamic model, utilities are calculated for each job-worker and worker-job pair.
Utilities of workers for specific jobs are a linear function of worker characteristics (such as employment
status, utility for current job, worker inertia), job characteristics (class, vacancy), and worker-job pair
characteristics (tenure, mismatch). Utilities of jobs for specific workers are also function of job
characteristics, worker characteristics, and job-worker pair characteristics. In the most general form, each
worker i’s utility for job j can be described as:

Uij = axXij + &ij
where xi includes a variety of worker and job characteristics and & is a random term for individual
variation in preferences. Uj for unemployment will be nonzero for many workers, which implies that
some workers may choose unemployment over any available options.?

Similarly, each job j has a utility for each worker i, given by:

Vii = Bxji+ €ji
where xj includes job and worker characteristics and &ji is a random term for job-specific variation in
preferences. Viji can equal zero if the employer would prefer to have the job remain empty rather than fill
it with 7.

The sets of parameter values o and f in the utility equations can be thought of as a preference
structure; in the trials we describe in this paper, the preference structure is fixed (though the variable
values vary across iterations). Once iteration-specific utilities are calculated, values are transformed into
a rank-ordered sets of preferred options for each actor. Sets can be empty if no possible matches are
preferred to remaining unmatched, or can include the entire population of potential matches.

Information-access related structures

? In this sense, Uj; for unemployment is analogous to a reservation wage, where the value of welfare, unemployment
insurance, leisure time, or not having to pay for child care is greater than the value of all jobs from which a worker
can choose.
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Access to information about specific jobs or workers is structured by various information regimes.
Each information regime determines how likely it is that a particular worker will hear of a particular job
or vacancy. Conceptually we represent an information regime with a set of nw x nw matrices Cr, where nw
is the number of workers in the system; and r denotes particular a type of tie between workers that may
be used for recruitment (e.g., social ties, shared occupation, shared firm, subject to same broadcast
media). Hence Cri;j=1 if worker i and j share a tie of type r. Information contained in the set of
connectivity matrices Cr can be used to generate an nw x n; matrix of access A such that Aij= 1 if worker i
and job j have access to each other. By convention, all access ties are symmetric, such that if worker i is
aware of job j, then job j is aware of worker i. The matrix A is then used to adjust the utilities Uij and V;
such that if Aij= 0 then U;;j=0 and if A;i= 0 then V;:=0.

In our preliminary use of the model, we have developed seven theoretically distinct information
regimes. Our baseline information regime is the full information regime, in which every worker and every
job know about each other, and A:;j=1 for all workers i and jobs j. All the remaining information
regimes introduce an information constraint; our theoretical interest is in the consequences of variation in
the structure of information flow across nodes. While the total amount of information flowing in the
labor market under a given information regime is a tunable parameter rp, we hold this constant in our
comparison of regimes.

The least structured of our incomplete information regimes are the random incomplete regimes. For
a given value of rp, access information is distributed randomly across workers and jobs independent of
their characteristics, with the caveat that all workers know about the job they currently hold. In the fixed
random regime, the access structure is constant across all iterations; in the updated random information
flows are re-assigned at the start of each iteration.

In the firm information regime, workers know only about jobs in their own firm. If a worker

quits or is fired, she no longer has access to information about any new jobs, and therefore stay
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unemployed for the remainder of the simulation. Since there is no mechanism for movement between
firms in this regime, the unemployment/vacancy level tends to rise with each iteration; absent market-
level population dynamics, the labor market will eventually fail. By itself, this regime is a poor descriptor
of real labor markets, but because it captures key features of strict firm-internal labor markets, it is
interesting in conjunction with other information regimes.

The occupational information regime structures information by worker-job classification. In its
pure form, this regime prohibits movement between classes, essentially forming k distinct labor markets
in which all job turnover is within a particular worker-job sector. Theoretically. this regime approximates
a strict caste system or a guild, where assignments to jobs are made through an occupational
organization. As with the firm-based regime, the occupational regime is less interesting in itself, but can
be combined with other information dissemination structures.

Finally, we use a class of information regimes that are structured by workers’ social networks.
Following Watts, we adopt a network structure characterized by both a high degree of local clustering
and high overall connectivity (1999a, 1999b). This “small-world” structure is common among human
actors, and has been shown to have high potential for diffusion of information. In these networks, actors
tend to have ties to actors with whom they share alters, but a tunable proportion (controlled by the
parameter o) of ties are random. We use two variants of a small-world structure: one in which clustered
ties are independent of worker characteristics (social network no ring), and one in which workers tend to
know other workers of their type (social network with ring).

Since social networks are ties between workers, we use firms to connect workers to jobs. Under
the social network regimes, a worker knows about a job if he or she is socially tied to someone who works
in the same firm as that job. This means that access to information about jobs is limited by actors’ social

networks so that workers who know many people, or people in large firms, have more job opportunities.
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It also means that if workers tend to know others in their own class, inter-class mobility will be even more
limited that would be expected based purely on the preferences of workers and jobs.

Currently, both of the network structures we use are static, though we are preparing to
implement a flexible procedure that makes the networks themselves dynamic over iterations of the
simulation. In this procedure, the propensity of ties to form and dissolve is a function of parameters
governing clustering, connectivity, and labor market experiences (including firm tenure). We believe that
allowing networks to change dynamically will more realistically simulate the way that social networks
change as persons move in and out of jobs, make new friends, and lose track of old ones.

Matching algorithm

The matching algorithm we use is a variation on the Gale-Shapley algorithm for two-sided
markets. The Gale-Shapley procedure has many advantages, not the least being that it has been
frequently used in two-sided matching models, and its properties are fairly well understood. The basic
logic of Gale-Shapley is a deferred acceptance model. Given a set of rank orders for all potential actors in
the system, a job is randomly selected to propose a match to its most preferred worker. The worker
provisionally accepts the job if it is in the worker’s ranked set and is more preferred than the offer they
are currently holding. If a worker has already provisionally accepted a job but receives an offer from a
more preferred job, the second offer is provisionally accepted and the first job is returned to the pool of
vacant jobs. The matching proceeds in this fashion until all jobs have made offers to all the workers they
prefer to remaining vacant. All workers need not have received offers, and some jobs may remain vacant.
It has been shown that given a fixed set of preferences, the conventional G-5S matching algorithm

produced a stable, optimal match (see Roth and Vande Vate 1990).
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We make two modifications to the Gale-Shapley algorithm.3 First, and most importantly, we
limit the set of actors who can be matched in any given iteration to those pairs of jobs and workers who
have access to information about one another. Technically, this means that if Aj=0 then U;=V3=0.
Second, the utility inputs have a stochastic component, which means that neither utilities nor the actors
available to be matched are necessarily stable between iterations. This produces the dynamic nature of
the system that is crucial for simulating a labor market. A worker who is matched to her most preferred
job at time 1 might find that an even better job has opened up in time 2. Thus, mobility can be more
explicitly vacancy-driven than is possible in the conventional Gale-Shapley where the matching proceeds

among all actors in the system.

Preliminary Trials

Preliminary experiments with this simulation model have involved testing the model and
outcomes for face validity by running trials over various ranges of parameter values. The simulated data
discussed here all come from trials of a small, symmetric labor market (number of workers = number of
jobs = 100) with an initial employment level of 0.9.# As summarized in the table below, we ran the
simulation across the seven “pure” information access regimes, varying the number of firms. Each

configuration of parameter values was run fifteen times, with 100 iterations per trial.5

? Details about the simulation, including both a flow chart describing the algorithms steps and computer code in R,
are available from the authors.
* Early experiments with this parameter showed that the initial employment level had no impact on the simulation
after the first few iterations. The employment level resulting from the simulation depends much more on other
factors, including information regime and the preference for remaining unmatched.
> The specific utility equations we use in our preliminary trials are:

UW,=n + y,(current unemployment rate)+ y,(job j is vacant )+ y3 (worker and job in same class) + y, (job is in

class 1)+ turnover ;* (tenure;) + restlessness of worker i + p;
and
UJ;=Q + %, (current unemployment rate)+ 1, (job j is vacant )+ A, (worker and job in same class)+ turnover ;*
(tenure;) + tenure reward for job j + py

Where
n =. 3 (base-line preference for employment)
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Information Access Regime

Number Random  Random Network Network
of Firms | Full Info  (fixed) (updated)  Firm Occupation (connected)  (unconnected)
5 15 15 15 15 15 15 15
10 15 15 15 15 15 15 15
15 15 15 15 15 15 15 15
20 15 15 15 15 15 15 15

After running these trials, we examined patterns in both individual- and macro-level labor
market outcomes. Our simulated data suggests that different information transmission regimes are
associated with markedly different labor market performance.® Thus we are confident that the model
offers a useful tool for investigating important and yet empirically difficult research questions.
Macro-level Outcomes

The mean proportion of iterations spent unemployed is a system-level measure of the efficiency
of the labor market at keeping workers and jobs matched over the course of the trial. Figure 1 displays
boxplots of the mean unemployment level for each of seven access regimes. The full information regime
has an unemployment rate similar to that of the random updated regime, however the random updated

regime appears to have slightly less variation. Although full information is an important theoretical

y] =.1 (preference for all jobs if unemployed)
y2 = .2 (preference for vacant jobs)
y3 = .05 (preference for taking job in appropriate occupational category)
y4 = .1 (preference for type 1 jobs)
and

Q = .3 (base-line preference for hiring)
A1 =-.1 (preference for unemployed workers)

A2 = .2 (preference for hiring if job is vacant)
A3 = .2 (preference for hiring worker in appropriate occupational category)

In addition, we added some random noise (u;and ;) to each utility value to reflect variations (and perhaps the
bounded rationality) in worker/job preferences between iterations. The noise is small enough to not overwhelm the
preferences for certain characteristics, but should be large enough to discriminate between choices and to introduce
some instability in preference ordering between iterations.

% Number of firms produced few interesting patterns, and therefore we have suppressed variation in this parameter
for ease of presentation.
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construct because it corresponds to a crucial neoclassical assumption for a perfectly competitive market,
this suggests that it might not be necessary to maintain stable and efficient matching, at least as measured
by mean unemployment. In fact, the more limited information regime seems to create more stable

conditions, possibly as a by-product of reducing the number of job changes.

Mean Unemployment by Access Regime
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The firm-based information regime results in very high unemployment because since information
is only transmitted through the firm one already works in, the unemployed are never able to find out
about jobs and so the unemployment rate rises in each iteration. The class-based regime also has fairly
high unemployment, with a substantial amount of variation about the mean. The variance is likely due to
the fact that mismatch between the size of worker and job populations can result in the absence of
appropriate jobs that persists throughout the simulation. Finally, the social network regimes (which
provide the same amount of total information as the random regimes) result in unemployment rates

similar to those found in the full information and randomly limited regimes. Mean unemployment is
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only slightly higher, and has a similar amount of variance as the full-information regime. Thus in terms
of mean unemployment, the simulated data suggests that there is little difference between full
information and randomly or socially constrained information structures. Mean unemployment tells us
nothing about the distribution of unemployment spells across individual workers, however.

Stability in worker-job matches, measured by the frequency of job transfers, is another outcome of
interest. In this context, stability in matching suggests minimal worker-job mismatch. In addition, to the
extent that frequent job changes mean additional search and screening costs for both workers and jobs, as
well as training costs for jobs and potential future income loss for workers, information regimes resulting
in lower rates of job transfer represent a more efficient and effective matching process. The figure below

reports the mean rate of job transfer across trials for each information regime.
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Job Transfers by Access Regime
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The firm and class-based regimes result in the most instability in job-matching, though there is
quite a bit of variability within these regimes. This is interesting because access to information is severely
structured in both these regimes, yet frequent job changes can still occur, suggesting a large amount of
mismatch. Full information also results in fairly high mobility rates, which is not surprising since all
actors know about all potential matches and have slight instability in preferences. The updated random
regime has very low mobility, also not surprising given the limitations each actor has on their queue of
potential partners. Although very high rates of mobility might not be optimal in a labor market, very low
rates might also suggest a lack of opportunities facing the actors in this simulation. Interestingly, the

social network regimes, with the same absolute amount of information as the random regimes, produce
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substantially higher mobility that random, but lower than full information. Since the limited information
in the network regimes cross-cuts other relevant dimensions, these regimes can provide workers and jobs
with more expansive pools of information about attractive job opportunities, while the random regime is
less likely to give workers information about attractive jobs for which they are qualified. On the other
hand, since information is still limited, the social network structure produces more stability than full
information. Again, this macro-level statistic does not tell us about the distribution of job transfer among
individual actors; these regimes might produce radically different amounts of inequality in career
stability if job transfers are concentrated among a segregated group of workers and/or jobs.

Under some information regimes, it might be more difficult to find a job once unemployed than
under others. The next figure reports the mean number of workers in each iteration who moved from
unemployment to being matched to a job. Again the firm-based regime is an outlier: here is zero of these
movements, since once one becomes unemployed in this system, it is impossible to find a job. As we
would expect, full information provides the most opportunity to move out of unemployment. Workers
in the random regime are less able to move out of unemployment, which is not surprising since there is
little reason to expect that many of the small number of jobs these workers know about will be desirable.
The class-based and social network regimes produce approximately the same rates of movement out of
unemployment, although the class distribution is broader. Social networks seem to result in less
opportunity to move out of unemployment than the full information regime, but more than the random

regimes. However, differences in all of these statistics are quite small.
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Out of Unemployment by Access Regime
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Individual Inequality in Outcomes

The next figure reports the number of different jobs a worker might hold during her 100 iteration
“career,” under each of the information regimes. The idea is to learn something about how instability
and turnover are distributed among actors. We see that both full information and the two social network
regimes result in similarly wide, flat distributions. There is a definite mode around four jobs, yet there is
a great deal of inequality represented by the long right tail. A small number of workers are experiencing a
great deal of instability under each of these three regimes. In contrast, the two random regimes produced
a much more egalitarian distribution, with overall instability quite low (as we have seen above). Again,
workers are more likely to stay in current jobs when faced with limited opportunities, and are unlikely to

be stuck in careers characterized by frequent job changes.
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Distribution of Unique Jobs Across Workers
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Overall, we find that when information is limited in any way, mobility and turnover decrease.
This suggests that if there is any penalty for frequent job changes, either as search costs or rewards to
tenure, full information may not produce optimal outcomes. However, this might also signify a limited
amount of opportunity for actors in these labor markets. The pattern evident in our early simulation
trials is that the distribution of number of jobs held during a career does not differ greatly between social
network and full information regimes, while the limited unstructured information regime reduces both
the mean and variance substantially. Thus in key respects, social networks produce macro-level and

individual-level outcomes quite similar to those observed in the full information regime, although with
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lower mobility rates. In contrast, unstructured limited information produces more egalitarian outcomes
than either full information or social networks, by giving workers equally bad opportunities.

Our experience with this model suggests that it holds the potential to investigate a wide variety
of different research questions. In one sense, the algorithm that stochastically matches a population of
workers to a population of jobs assumes a standard economic model of utility maximization for both
sides. However, in classic sociological fashion, we have relaxed the unreasonable assumption of perfect
information, instead structuring the flow of information between people and jobs in more realistic ways.
By allowing information dissemination strategies to vary, we can examine how these factors influence the
process of matching individuals to jobs, thereby learning a great deal about occupational outcomes, social
mobility, inequality, and the potential implications of recruitment strategies and new broadcast
information technology.

There are many directions to go with this model in the near future. We are currently working on
refining the parameterization of the labor market itself (especially our representation of labor market
institutions), the preference structure of workers and jobs, and the various information regimes
(including introducing dynamic networks). In addition, we plan to introduce more structure into the
population of workers, in order to represent other types heterogeneity (i.e., sex, race or ethnicity, or some
other worker attribute like possession of a particular skill) that are important for labor market outcomes.

Beyond these obvious refinements, however, our next major step is to incorporate population
dynamics into the model. In order to make the model fully dynamic and more realistic, we feel it is
important to model the process by which workers enter and exit the labor market, and the process by
which jobs are created and destroyed. This requires both incorporating substantive information about
the processes governing population dynamics in labor markets, and an adjustment of the existing
simulation architecture to allow for variation in population size across iterations. Incorporating

population dynamics will have both substantive and technical implications for the structure of
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information flows as well; for instance, it will require that the composition of social networks are revised
in each iteration. The payoff of this development is that we will be able to examine additional interesting
research questions, such as what happens when there is a change in the supply or demand for a certain
type of labor, or what happens when the populations of workers and jobs are of significantly different

sizes.
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