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Abstract: 

The Diamond-Mortensen-Pissarides search and matching model is the workhorse of labor 

macro, but it has difficulty in simultaneously matching the cyclical behavior of job loss and 

vacancies when taken to the data.  By completely ignoring frictions in job creation and 

focusing instead on firm-level heterogeneity, one can match the cyclical behavior of job flows 

and vacancies relatively well.  In particular, one can generate a Beveridge Curve which looks 

much like the real Beveridge Curve, and one can replicate the approximately equal 

contributions of job creation and destruction to the cycle.  Focusing on heterogeneity rather 

than on hiring costs seems to give an improved picture of hiring activity over the cycle. 

                                                 
a Contact information:  Hindenburgufer 66, 24105 Kiel, Germany.  Email:  christopher.reicher@ifw-kiel.de; 

Phone:  +49 (0)431 8814 300.  JEL:  J62, J21.  The author wishes to thank Christian Merkl and Garey Ramey for 

their helpful comments. 
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A Frictionless Model of Job Flows and the Beveridge Curve 

Chris Reicher, IfW-Kiel 

22 June 2010 

 

 

1.  Introduction and motivation 

 

This paper shows that a standard frictionless DSGE macro model with heterogeneity can 

replicate the qualitative cyclical behavior of labor market search activity, job creation, and job 

destruction.  The Diamond-Mortensen-Pissarides (DMP) model of labor market search and its 

close relatives have become the workhorse of the macro-labor literature because they ground 

their description of job creation and destruction as outcomes of optimizing behavior.  In the 

DMP model, firms pay to post vacancies and search for workers, and in some variants of the 

model, workers and firms separate when it becomes profitable to do so.  The search and 

matching model was originally developed to describe long-run levels of frictional 

unemployment, but much work has centered around DSGE versions of this model to describe 

what happens with unemployment, job and worker flows, and vacancies over the cycle.  The 

main appeal of the model comes from its ability to describe frictional unemployment as the 

outcome of optimizing behavior.
1
 

 

Actually getting the model to match basic business cycle facts has so far proven difficult, 

leaving the issue of the magnitude and mixture of shocks aside.  In particular, the model faces 

several issues when it comes to simultaneously replicating the business cycle facts on both the 

hiring and firing margins.  Hagedorn and Manovskii (2008) calibrate the model to match the 

behavior of separations and total employment over the cycle.  In order to do so, a large mass 

of workers must continually reside near the firing margin, and workers and firms must 

therefore have small surpluses to bargain over.  This also implies that search costs are fairly 

small as a percentage of output because of free entry in the vacancy creation sector.  As 

Krause and Lubik (2007), Ramey (2008), and Reicher (2010) show, this strategy leads to 

problems with matching the data on the hiring margin.  After a wave of job loss, the number 

of unemployed workers increases.  This makes it less costly to hire a marginal worker since 

workers are easier to find, so vacancies and hiring should increase for most reasonable 

parameter values.  This is exactly the opposite of what happens; during a downturn, vacancies 

                                                 
1 Mortensen and Pissarides (1994) lay out the basic version of the model and discuss steady states, and den Haan, 

Ramey, and Watson (2000) lay out the stochastic version of the model with endogenous separations. 
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decrease sharply, and the reliable negative cyclical correlation between unemployment and 

vacancies is known as the Beveridge Curve. 

 

Krause and Lubik as well as Reicher show that real and nominal wage rigidity can mitigate 

this problem somewhat, since too-high wages will dampen the hiring response to 

unemployment.  This mechanism is not enough to generate a Beveridge curve; at most it 

generates a slightly negative correlation between unemployment and vacancies rather than the 

overwhelming one in the data.  Ramey introduces on-the-job search, and this does somewhat 

better since it weakens the link between unemployment levels and hiring.  He still finds 

problems with the performance of the search and matching model on the hiring margin.  It 

seems that the search and matching model as currently formulated simply has a difficult time 

matching the cyclical behavior of hiring and vacancies, though it can match the behavior of 

job loss.  Carlsson, Eriksson, and Gottfries (2008) examine Swedish firm-level data and find 

no evidence that the level of unemployment contributes to job creation at the firm level. 

 

Perhaps surprisingly, extending the logic of Hagedorn and Manovskii to a zero-surplus model 

with heterogeneity (and no frictional unemployment) does fit the cyclical facts much better.  

While search costs and frictional unemployment are important features of the real world that 

the DMP model captures, it is interesting to abstract from these things to see what introducing 

heterogeneity alone can deliver.  The indivisible-labor RBC model, when augmented with 

sector-level heterogeneity and costless labor market search, can match the qualitative cyclical 

behavior of job creation, job destruction, and vacancies.  Since there are no surpluses in this 

model, job creation responds only to aggregate conditions and to the distribution of 

idiosyncratic movements in labor demand, and not directly to the unemployment rate.  

Unemployment rises, and the number of vacancies required to support the amount of hiring 

falls dramatically, giving rise to a Beveridge Curve relationship.  The rest of this paper 

discusses the basic business cycle facts, lays out the model, and discusses this result. 

 

2.  Facts about job flows, vacancies, and firm heterogeneity 

 

There are a number of US data sources which provide a picture of aggregate job and worker 

flows.  The most comprehensive and longest-running are the annual job creation and data 

from the census’s Business Dynamics Statistics (BDS) program which run from 1977 through 

2005.  This newly published series runs longer than the Business Employment Dynamics 
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(BDM) program which began in the early 1990s, and the BDS covers the entire economy 

unlike the Longitudinal Research Database.  Looking at the BDS (Figure 1), expanding 

establishments contribute 33% to the variance of net job flows; opening establishments 

contribute 7%; contracting establishments contribute 50%; and closing establishments 

contribute 10%.
2
  Interestingly, these data show rates of job creation and destruction that are 

much lower than those published by the Business Employment Dynamics (BDM, formerly 

BED) series, especially for continuing establishments.  The BDS data are published at an 

annual frequency by taking March-March changes in establishment-level employment and 

therefore miss out on seasonal and temporary job flows.  Both data sources show the same 

basic picture if one is careful to include the 1990 recession with its spike of job destruction in 

the analysis. 

 

Figure 2 shows the Beveridge Curve from 1951 through 2009 for the United States.  Vacancy 

rates come from regressing post-2000 JOLTS vacancy rates on the adjusted help wanted index 

constructed by Barnichon (2010) divided by employment.  This is not a perfect measure of 

vacancies, but no perfect measure exists, and it displays qualitatively sensible behavior.  One 

can clearly see the dynamics of vacancies during a recession.  As unemployment rises, 

vacancies fall, and then vacancies begin to rise slightly as unemployment falls slowly.  

Unemployment and vacancies trace a long, thin counterclockwise loop.  One could also see 

that the Beveridge Curve shifts at low frequencies.  During certain periods (the 1950s and 

2000s) the curve lay to the southwest, and in the late 1970s and early 1980s it lay to the 

northeast.  While these shifts in the location of the curve are interesting and make it 

impossible to estimate the slope of this curve precisely, this paper concentrates on the major 

cyclical feature of the curve:  Long thin counterclockwise loops with a slope of -0.552 (using 

monthly HP-filtered data with a smoothing parameter of one million). 

 

At the establishment or firm level, there is a large literature on the topic of firm size, 

concentrating on a stylized fact known as Gibrat’s Law.  Under Gibrat’s Law, the growth rate 

of a firm is independent of its size and age.  Lotti, Santarelli, and Vivarelli (2003, 2009) and 

Contini and Revelli (1989) show that Gibrat’s Law reasonably characterizes the behavior of 

larger and better-established firms in Italian data.  Gibrat’s Law is less accurate when it comes 

                                                 
2 Regressing one component of job flows on net job flows will yield that component’s contribution to the 
variance of net job flows, assuming a factor structure to the data.  Appendix B contains the mathematics behind 

this.  The data are HP-filtered with a smoothing parameter of one thousand in order to remove the downward 

trend in job creation and net job creation; this has the effect of attributing a few percent less of the variation in 

net job creation to gross job creation than would have otherwise been the case. 
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sharply, while the capital stock takes a while to fall.  Job creation falls and job destruction 

spikes.  During the recovery, job creation outpaces job destruction, but not by nearly the same 

pace.  Since unemployment has now risen, it takes fewer vacancies to create the same number 

of jobs, so vacancies fall.  Figure 4 shows what happens in unemployment-vacancy rate space.  

The initial impulse moves the economy far to the southeast in this space; unemployment rises 

and the initial crash in job creation requires fewer vacancies to support it.  As the economy 

recovers, it moves back to the northwest in a counterclockwise fashion (as hiring slightly 

exceeds its long run average), forming a long thin loop.  Figures 5 and 6 repeat the same 

exercise after a demand shock; the behavior of job creation, job destruction, and vacancies is 

almost the same as under a productivity shock.  In this sense, the mix of shocks does not 

matter. 

 

Figure 7 shows the Beveridge Curve after shocking the system for 100,000 quarters and 

keeping the last 240.  Regressing the vacancy rate on the unemployment rate yields a 

coefficient of about -0.545, which is extremely close to the -0.552 found in the data.  The 

Beveridge Curve does not exactly match the loops shown in Figure 1, mostly because 

unemployment rises instantaneously in this model while it rises more slowly in the data, but 

the general slope and shape are correct.  The inexact match is an artifact of the lack of 

persistence in RBC models.  A model which had more persistence built into it would possibly 

do a better job at matching the Beveridge Curve. 

 

5.  Conclusion 

 

It appears that a frictionless model of unemployment captures the movements of job creation, 

job destruction, and vacancies over the cycle astoundingly well.  When surviving-firm 

dynamics accord with Gibrat’s Law, one can simultaneously match the volatility of firm 

growth at the micro level with the relative contributions of job creation and destruction to net 

employment growth at the macro level.  Furthermore, by backing out the implicit search 

activity engaged in by firms, it is possible to generate a Beveridge Curve which looks 

strikingly like that observed in real life.  The Beveridge Curve has the right slope and follows 

a long, thin counterclockwise loop, but the model itself does not quite get the persistence of 

recessions right, so the Beveridge Curve is not perfect. 
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The frictionless model offers insight into how the DMP model simultaneously succeeds and 

fails at capturing labor market dynamics.  In the DMP model, vacancy posters can freely post 

vacancies in order to capture a bargaining surplus, and this would result in countercylical 

hiring activity.  In the frictionless model, gross hiring responds to labor demand, so if labor 

demand falls, hiring falls.  There is no channel for unemployment to positively affect hiring.  

Both models predict countercyclical job destruction and match the facts along that dimension, 

and they both do so because separating firms and workers have zero surplus.  The results of 

this exercise suggest that modifying the DMP model to make hiring more responsive to 

overall labor demand might improve the performance of that model, and that one should focus 

on heterogeneity rather than on search costs as the prime driver of gross job flows over the 

cycle. 
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Figure 1:  Annual March-March BDS Job Flows, 1977-2005 
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Source:  Census Bureau Business Dynamics Statistics (BDS), and author’s calculations. 
 

 

Figure 2:  Beveridge Curve by Decade 
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Source:  Help wanted data from Barnichon (2010), nonfarm employment and vacancies from 

the BLS’s CES and JOLTS programs, and author’s calculations. 
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Figure 3:  Impulse response to a -0.47% productivity shock 
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Source:  Author’s calculations using linearized model. 

 

 

Figure 4:  Response of vacancies and unemployment to a -0.47% productivity shock 
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Source:  Author’s calculations using linearized model. 
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Figure 5:  Impulse response to a -0.57% demand shock 
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Source:  Author’s calculations using linearized model. 

 

 

Figure 6:  Response of vacancies and unemployment to a -0.57% demand shock 
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Source:  Author’s calculations using linearized model. 
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Figure 7:  Simulated Beveridge Curve 
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Source:  Author’s calculations using linearized model.  This represents a random draw of 240 

quarters from the ergodic distribution of the Beveridge Curve. 

 

 


