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Firing costs, labor market search and the business cycle Carlos Thomas LSE January 18, 2006



Abstract This paper …nds that …ring costs decrease the volatility of business cycle ‡uctuations in the search and matching model of the labor market. It thus provides a possible explanation for the evidence that countries with higher levels of employment protection tend to have lower employment and output volatility. In addition, it shows how …ring costs can solve a major pitfall of the standard model, namely its failure to generate a negative correlation between the cyclical components of unemployment and vacancies.
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Introduction



The search and matching model developed by Mortensen and Pissarides (1994) has become the standard framework for the treatment of labor markets and equilibrium unemployment.1 It has been used for a wide range of purposes. Millard and Mortensen (1997) and Mortensen and Pissarides (2003) have used it to analyse the e¤ect of labor market policies on unemployment and wages. Den Haan, Ramey and Watson (2000) showed how the I am very grateful to Nobuhiro Kiyotaki, Wouter den Haan, Christopher Pissarides, Kosuke Aoki, Mariano Bosch, Eva Vourvachaki and Francesco Zanetti for their comments and suggestions. 1 See Pissarides (2000) for an extensive analysis of the model and its applications.
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endogenous job destruction mechanism can help amplify and propagate the economy’s response to shocks in the otherwise standard real business cycle model. More recently, Walsh (2003) and Trigari (2003) have shown how the combination of search frictions in the labor market and nominal rigidities can help New Keynesian models to match the empirical response of output and in‡ation to monetary shocks. However, Mortensen and Pissarides’(2003) analysis of labor market policies is limited to the steady state, whereas den Haan et al.’s (2000) business cycle study abstracts from such policy considerations. In this paper, I want to combine the two lines of research by asking the following question: how do …ring costs a¤ect the magnitude of business cycle ‡uctuations? The motivation for focusing on …ring costs is the evidence presented in Veracierto (2004). He shows that employment and output volatility tend to be lower in countries with higher levels of employment protection (see Figures 1 and 2, reprinted from his paper), and claims that …ring costs could be one of the determinants of the magnitude of aggregate ‡uctuations. In order to isolate the e¤ect of …ring costs on the business cycle, he builds a real business cycle model with establishment level dynamics and shows that …ring costs indeed reduce the volatility of business cycle ‡uctuations.



Reprinted from Veracierto (2004). The author uses OECD data for the period 1970:1 to 1990:4
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Reprinted from Veracierto (2004). The author uses OECD data for the period 1970:1 to 1990:4



The explanation for Veracierto’s result is closely related to the mechanism described in Bentolila and Bertola’s (1990) classic paper. The presence of …ring costs creates an ’inaction band’ within which …rms neither increase nor decrease their number of workers. As a result, the aggregate level of employment becomes less sensitive to aggregate shocks. Given the current widespread use of the search and matching paradigm for macroeconomic analysis, it is surprising that no previous study has analysed the relation between …ring costs and business cycle volatility in this framework.2 This is the …rst task that I undertake in this paper. I …nd that …ring costs reduce the magnitude of business cycle ‡uctuations. The mechanism, however, is di¤erent from Bentolila and Bertola’s ’inaction band’and is directly related to the heterogeneity of jobs in the search and matching model. Economies with higher …ring costs will have a lower job destruction rate in the steady state, where the latter is given by the fraction of jobs below the job destruction threshold. Empirically, this threshold is situated in the left tail of the distribution of idiosyncratic job productivities. 2 This is di¤erent from the exercise in Ljungqvist and Sargent (2005), which analyses how an economy’s long -run response to a one-time ’turbulence’ shock is a¤ected by its levels of employment protection and unemployment insurance.
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As a result, in economies with higher …ring costs and a lower steady-state threshold, there are fewer jobs in the neighborhood of the threshold, which causes job destruction to be less sensitive to shocks. This is what I call the ’marginal jobs’ e¤ect. The lower volatility of job destruction in turn translates into lower employment and output volatility. On the other hand, the standard model su¤ers from a major pitfall. For a reasonable calibration of the structural parameters, it is unable to generate a negative correlation between the cyclical components of unemployment and vacancies. The latter is one of the stylized facts of business cycles in the United States.3 The reason for this failure is that vacancies are not responsive enough to shocks. For example, after a negative productivity shock vacancies drop, but the fall is too low and it cannot prevent the response from becoming positive after a number of periods. It is this last e¤ect which generates the counterfactual positive correlation between unemployment and vacancies. Krause and Lubik (2005) have detected the same pitfall in a version of the model which allows for nominal rigidities, and show how real wage rigidities in the form of Hall (2005) or Jeanne (1998) can mitigate the problem. In this paper, I propose an alternative solution. I show how empirically plausible values of …ring costs can generate a negative correlation between unemployment and vacancies. The reason is that future expected …ring costs reduce the surplus that …rms enjoy from new jobs in the steady state; as a result, the percentage change in the pro…tability of posting vacancies is higher even if the size of the shocks is the same. The paper is structured as follows. Section 2 presents the model. Section 3 calibrates it and explains the economy’s response to productivity shocks. Section 4 analyses the e¤ect of …ring costs on the volatility of employment and output. Section 5 shows how …ring costs can generate the negative correlation between unemployment and vacancies observed in the data. Section 6 concludes.
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The model



I consider a version without capital accumulation of den Haan, Ramey and Watson’s (2000) endogenous job destruction model, and extend it by introducing …ring costs. Their paper embeds the standard Mortensen and Pissarides (1994) search and matching model into a general equilibrium frame3



See, e.g., Blanchard et al. (1989) and Shimer (2005).
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work. I model …ring costs by introducing them in the wage bargain between …rm and worker, as in Mortensen and Pissarides (2003).



2.1



The matching process



In this framework, unemployed workers search for jobs and …rms with vacant positions search for workers. Because of frictions in the labor market, such as heterogeneity of jobs and workers and imperfect information about the opportunities in the market, only a fraction of job-seekers …nd jobs and only a fraction of vacancies are …lled in each period. These ideas are formalized by assuming that the number of worker-…rm matches performed in each period is given by the following matching function, m(ut ; vt ) = ut vt1 ; which takes as inputs the number of unemployed workers ut and the number of vacancies posted by …rms vt . is a scale parameter. I follow most of the literature in assuming that the matching function is Cobb-Douglas.4 As a result, the matching rate for unemployed workers, or job-…nding rate, is given by m(ut ; vt )=ut = 1t p( t ); where t vt =ut is an indicator of labor market tightness. Indeed, the tighter the labor market, the easier it is for unemployed workers to …nd jobs. Similarly, the matching rate for vacancies is given by m(ut ; vt )=vt =



t



q( t );



which implies that the higher the number of vacancies relative to the stock of job-seekers, the more di¢ cult it is for …rms to …ll vacant positions.



2.2



Wage bargaining



In each period, and regardless of whether the match is new or a continuing one, …rm and worker bargain over the real wage for that period. In case of agreement, both parties enjoy a surplus value with respect to the situation without agreement. In the worker’s case, the surplus is given by the 4



This assumption has received strong empirical support for the US and other industrialized economies, see e.g. the literature review in Petrongolo and Pissarides (2001).
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di¤erence between the value of holding the job and the value of becoming (or continuing to be) unemployed. For the …rm, the surplus consists of the di¤erence between the value of a productive job and the value of keeping the job vacant. The total surplus from the match is the sum of worker and …rm surplus, and the purpose of the wage bargain is to determine how this surplus is to be split between both parties. In this economy, di¤erent jobs have di¤erent productivities, and the productivity of a certain job, at , can change as a result of shocks. Speci…cally, I assume that every period all continuing jobs draw a new observation of their idiosyncratic productivity from a common distribution with cdf F (a). As in den Haan et al. (2000), I assume a lognormal distribution. As we will later see, each period there exists a threshold productivity a ~t such that all jobs with productivity below that threshold yield a negative surplus and are therefore destroyed. Therefore, the fraction of jobs destroyed is given by F (~ at ). I also assume that workers separate from their employment relations at the exogenous rate x . Therefore, the total separation rate is given by t



=



x



+ (1



x



)F (~ at ):



I now introduce the only two modi…cations with respect to den Haan, Ramey and Watson’s model. First, I follow Mortensen and Pissarides (1994) in assuming that new jobs have maximum productivity, call it aN .5 This ensures that the productivity of new jobs is always above the job destruction threshold, and therefore that all jobs actually produce before being destroyed.6 Second, I assume that when a job is destroyed, the …rm must pay a …ring cost T .7 Therefore, the value that the …rm enjoys from a continuing match with productivity at is given by Z 1 x Jt (at ) = At at wt (at ) + Et (1 )[ Jt+1 (a)dF (a) F (~ at+1 )T ]; (1) a ~t+1
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Because the density of the lognormal distribution takes positive values over the positive real line, there is no maximum productivity as such. In order to make this concept operational, we just assume that aN is the 95% percentile, aN = F 1 (0:95). 6 Pissarides (2000, Ch. 2) justi…es this assumption on the idea that a new …rm can choose its product and the technology to produce it, this decision being irreversible once production has started. Pro…t maximization then requires that all new jobs are created at maximum productivity. 7 Firing costs in this model take the form of a pure …ring tax. Severance transfers from the …rm to the worker have no allocative e¤ects in the standard model with Nash wage bargaining, see e.g. Mortensen and Pissarides (2003).
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where At is a productivity shock common to all jobs (and the only source of aggregate uncertainty in this model) and wt (at ) is the wage contract negotiated by worker and …rm. is the subjective discount factor.8 If the worker does not separate exogenously, then in the following period it draws a new observation from the productivity distribution; if it falls below the new threshold, the job is destroyed and the …rm pays T . Similarly, the value enjoyed by the …rm from a new job will be given by Z 1 N N N x Jt+1 (a)dF (a) F (~ at+1 )T ]: (2) J t = At a wt + Et (1 )[ a ~t+1



Equation (2) di¤ers from (1) only in the wage contract wtN , which will be di¤erent from wt (aN ) due to the presence of …ring costs. Indeed, when a …rm and a worker match, because there is no employment contract signed yet, in case of disagreement over the wage the …rm does not have to pay …ring costs. The cost of keeping a vacancy open (advertising, screening, etc.) is given by c. With probability q( t ), the …rm …nds a suitable worker and the job becomes operative in the following period with maximum productivity. Otherwise, the job remains vacant. Free entry of …rms ensures that …rms post vacancies until the value of doing so equals zero, Vt = 0. Therefore, in equilibrium the following condition holds, 0=



N c + q( t )Et Jt+1 :



(3)



On the other side of the market, the value that the worker enjoys from holding a job with productivity at is given by Z 1 x Wt (at ) = wt (at ) + Et [(1 ) Wt+1 (a)dF (a) + t+1 Ut+1 ]: (4) a ~t+1



If the worker separates exogenously or is …red in the following period, which happens with total probability t+1 , she becomes unemployed. The expression for new jobs, WtN , is the same as equation (4), with wtN replacing wt (at ). The value of being unemployed is given by N Ut = b + Et [p( t )Wt+1 + (1 8



p( t ))Ut+1 ]:



(5)



For clarity of exposition, I assume all agents in this economy are risk-neutral. With risk-aversion and perfect capital markets, would be replaced by the usual stochastic 0 t+1 ) 0 discount factor uu(y , with u (y) being the marginal utility derived from consumption 0 (y ) t y. As shown by simulations not reported here, the results in this paper are una¤ected by this modi…cation.
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The ‡ow value enjoyed by unemployed workers, b = h + R w, includes home production h and unemployment bene…ts R w, which consist of a fraction R (the replacement ratio) of the steady-state average wage w. If the worker …nds a job, which happens with probability p( t ), she starts working with maximum productivity; otherwise, she remains unemployed. In every period, worker and …rm bargain over the real wage. In case of agreement, the worker enjoys the surplus Wt (at ) Ut , or WtN Ut if the match is new. Firms enjoy a surplus Jt (at ) (Vt T ) = Jt (at ) + T from continuing matches, re‡ecting the fact that, in the absence of agreement, the …rm …res the worker and incurs …ring costs. For new matches, …rm surplus is instead given by JtN . As in the standard model, I assume Nash bargaining between …rm and worker, which implies that the worker receives a fraction of the total surplus. Therefore, the bargaining rules for continuing and new matches are given by (Jt (at ) + T ) = (1



)(Wt (at )



(6)



Ut )



and JtN = (1



)(WtN



(7)



Ut );



respectively. Combining (1)-(7), I obtain the following wage contracts for continuing and new matches, respectively, wt (at ) = (At at + c



t



wtN = (At aN + c



x



+ (1 t



x



)T ) + (1



T ) + (1



)b; )b;



(8) (9)



x where x (1 ) < 1. In the case of continuing matches, equation (8), the worker receives a weighted average of the minimum wage she is willing to accept, b, and the maximum wage the …rm is willing to pay. This last term is given by the job product, At at , plus a compensation for the …ring costs avoided by the …rm, plus a term that re‡ects the fact that in a tighter labor market the worker’s (…rm’s) outside option is better (worse). For new matches, equation (9), the worker is actually penalized by the …ring costs that the …rm expects to incur in the future. Therefore, the presence of …ring costs creates a dual labor market in which insiders are favoured and outsiders harmed.
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2.3



Job creation, job destruction and employment dynamics



Substituting (8) into (1), I obtain an alternative expression for the …rm surplus from continuing matches, Z 1 x x (Jt+1 (a)+T )dF (a): Jt (at )+T = (1 )(At at b+(1 )T ) c t +Et a ~t+1



(10) The threshold productivity is de…ned as the value of at that makes the match surplus equal to zero. Given that …rm surplus is proportional to total surplus, this is equivalent to saying that the threshold productivity a ~t makes …rm surplus equal to zero, Jt (~ at ) + T = 0: (11) Given that all terms in (10) except At at are common to all matches, we can write Jt+1 (a) + T = Jt+1 (a)



Jt+1 (~ at+1 ) = (1



)At+1 (a



a ~t+1 );



where in the …rst equality I have used (11). Using this in (10), evaluating the resulting expression at at = a ~t and equating to zero by virtue of (11), I …nally obtain Z 1 x x c t + (1 )T + Et At+1 (a a ~t+1 )dF (a) = 0: (12) At a ~t b 1 a ~t+1 This is the familiar job destruction (JD) condition. A fall in aggregate productivity At increases the minimum productivity required by …rms. As a result, job destruction rises, employment falls and output decreases even further. Similarly, substituting (9) into (2), the surplus from a new match can be written as Z 1 x x N N Jt = (1 )(At a b T) c t + Et (Jt+1 (a) + T )dF (a): (13) a ~t+1



Evaluating (10) at at = a ~t and substracting the resulting expression from (13), I obtain JtN = JtN



(Jt (~ at ) + T ) = (1 9



)[At (aN



a ~t )



T ]:



This allows us to write the free-entry condition (equation 3) as c = (1 q( t )



)Et [At+1 (aN



a ~t+1 )



T ]:



(14)



This is the job creation (JC) condition. A fall in aggregate productivity reduces the value of new matches, which discourages …rms from posting vacancies, thereby reducing labor market tightness. But if the shock is persistent, it also increases next period’s job destruction threshold a ~t+1 , which further reduces the expected surplus from new jobs and discourages job creation even more. Equations (12) and (14) determine the equilibrium values of a ~t and t , which map directly into values for the job destruction rate t and the job …nding probability p( t ), respectively. The law of motion for employment is then given by nt = (1 (15) t )nt 1 + m(ut 1 ; vt 1 ); where m(ut 1 ; vt 1 ) = p( t )ut 1 and ut = 1 nt is the number of unemployed. Equation (15) can alternatively be expressed in terms of gross job ‡ows, nt = jct



(16)



jdt ;



1



where jct m(ut ; vt ) is gross job creation and jdt t nt 1 is gross job destruction. Aggregate output, net of vacancy creation costs, is given by y t = n t At a t



(17)



cvt ;



N is the average idiosyncratic pro~t ) + (1 ! C where at !C t )a t E(aja > a (1 )n C t t 1 is the fraction of continuing jobs and ductivity across jobs, ! t nt R1 a E(aja > a ~t ) = a~t 1 F (~at ) dF (a) is the average productivity for continuing workers. Therefore, the reaction of employment and output to shocks will depend on the reaction of aggregate job ‡ows.



2.4



Steady state analysis



Before analysing the e¤ects of …ring costs on the business cycle, it is important to consider …rst its e¤ects on the steady state around which this model economy ‡uctuates. In the steady state, the JC condition is given by c = (1 q( )



) [A(aN 10



a ~)



T ]:



(18)



This is a downward sloping curve in ( , a ~) space. A higher job destruction threshold implies a lower surplus value for new jobs, and therefore lower vacancy posting and a slacker labor market. On the other hand, the steady-state JD condition is given by Z 1 x x A(a a ~)dF (a) = 0; c + (1 )T + A~ a b 1 a ~ which is an upward sloping curve in ( , a ~) space. In a tighter labor market, workers …nd it easier to …nd alternative jobs and …rms …nd it more di¢ cult to …nd alternative workers. As a result, the worker’s bargaining position is stronger, which allows her to demand a higher wage. But given that this reduces the value of the match, the …rm will require a higher minimum productivity in order not to slash the job. Figure 3 draws both curves for the baseline calibration of the model, which is discussed in the next section. Figure 3. The Job Creation and Job Destruction curves 1
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Increasing T shifts the JC curve down because, for a given a ~, …rms internalize higher expected future …ring costs, which discourages job creation. But it also shifts the JD curve down because, for a given , …rms …nd it more 11



expensive to …re workers and therefore the job destruction threshold falls. Whereas the e¤ect on is ambiguous, a ~ and therefore the total job separation rate will unambiguously fall. This result is key in order to understand the …ndings in section 4.
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Baseline calibration and simulation



In order to perform the quantitative analysis, we must …rst calibrate the model. Given that I want to study the e¤ect of …ring costs by increasing them from zero, I will closely follow the calibration in den Haan et al. (2000) for the US economy, which abstracts from …ring costs. As in their paper, the total job separation rate in the steady state is set to = 0:10 and the job …nding rate to p( ) = 0:45. This delivers a steady-state employment rate of n = p( )=(p( ) + ) = 0:82, which is reasonable if we allow the model unemployment rate u to include those individuals registered as inactive that are actively searching for jobs.9 The vacancy-…lling rate is q( ) = 0:71.10 The rate of exogenous separations is x = 0:068. The discount parameter is set to 0.99. I assume a lognormal distribution for idiosyncratic job productivities. In this model the wage and the productivity of a given job only di¤er by a term which is common to all jobs. In addition, only productivities above the job destruction threshold are actually observed. Therefore, the distribution of wages is the same as the distribution of observed job productivities displaced by a constant. This implies that the distribution of wages is truncated lognormal. This distribution has received strong empirical support in structural labor market search models, see e.g. Flinn and Heckman (1982) and Eckstein and Wolpin (1995). As in den Haan et al. (2000), I assume that log(at ) has mean a = 0 and standard deviation a = 0:10. The productivity for new matches aN is then equal to 1.18, and the job destruction threshold a ~ to 0.83. For the aggregate productivity shock, I assume an AR(1) process, ln At = A ln At + "t , where A = 0:95 and the standard deviation A of the white noise process 9 The evidence shows that ‡ows from inactivity to employment account for a large fraction of total ‡ows to employment in the US, see e.g. Blanchard and Diamond (1989). 10 In order to make the matching function consistent with both matching rates, the scale parameter is set to 0.59.
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"t has been calibrated to match the cyclical volatility of US real output.11 I normalize the steady state level of aggregate productivity to A = 1. Regarding the matching function, I set = 0:4, following the evidence in Blanchard and Diamond (1989).12 The share parameter is set to 0.5. Following Mortensen and Pissarides (2003), the replacement ratio R and …ring costs T are set at 20 per cent and 0, respectively. Finally, vacancy costs c and the ‡ow value of being unemployed b are set to 0.12 and 0.92, in order to ensure that the JC and JD conditions hold in the steady state; this implies a steady state average real wage of w = 1:01 and, given the assumed replacement ratio, a value for home production of h = 0:71. The parameter values are summarized in Table 1. Table 1. Baseline calibration. ; x p( ); q( ) a;



a



A;



A



0.10, 0.068 0.45, 0.71 0.99 0, 0.10 0.95, 0.136%



R; T



c; b h



0.4 0.5 0.20, 0 0.12, 0.92 0.71



In order to understand the transmission mechanism in this model, I show the economy’s response to a 1 per cent fall in the aggregate productivity level At in Figure 4.13 In the JD condition, a fall in At raises the job destruction threshold a ~t , which leads to an increase in the separation rate t . As a consequence, job destruction rises on impact. This e¤ect is reinforced by a fall in the continuation value of all matches, due to the persistence of the shock as well as the prolonged rise in the productivity threshold. As a result, employment falls and output decreases even further. 11



Using data from the National Income and Product Accounts (NIPA) from 1948:Q1 to 2005:Q3, and after applying the Hodrick-Prescott …lter with smoothing parameter 1,600 to the logged series, I …nd the standard deviation of US real GDP to be 1.58 per cent. As a result, the standard deviation of the aggregate productivity shock is set to 0.136 per cent. 12 Den Haan et al. (2000) use a di¤erent matching function which ensures that the matching probabilities are always less than 1. However, their calibration implies an elasticity of the vacancy …lling rate q( ) of 0.36, very close to the corresponding elasticity in our model, = 0:40. Furthermore, the matching probabilities never exceed 1 in the simulation of the model. 13 The model has been log-linearized around the steady state and solved using Uhlig’s (1999) method of undetermined coe¢ cients.
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At the same time, by the JC condition the pro…tability of new matches falls, which leads …rms to post fewer vacancies on impact; this process is further encouraged by the fall in the productivity threshold, which reduces the surplus value from new jobs. However, the rise in the stock of job-seekers ut outweighs the fall in the job-…nding rate p( t ), which leads to an increase of job creation after its initial drop. After the 5th quarter, the job creation rise dominates the job destruction rise and employment, along with output, starts increasing. Figure 4. Impulse responses to a productivity shock, baseline model
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Firing costs and business cycle volatility



In this section I analyse how the size of …ring costs a¤ects the magnitude of business cycle ‡uctuations. My experiment will consist of gradually increasing …ring costs T from their baseline value, zero. I hold all other parameters constant. This implies that, for each increase, I compute the new equilibrium values of the endogenous variables in the steady state. I then solve 14



and simulate the model around the new steady state, and calculate the exact population second moments of the relevant variables. This will allow us to determine the e¤ect of …ring costs on the volatility of employment and output. The results are shown in Figure 5. As …ring costs increase, the volatility of job creation and job destruction ‡ows decrease. As a result, employment volatility falls, and given the close relation between output and employment dynamics, so does output volatility. Why does this happen? Figure 5. Cyclical volatilities as a function of firing costs 3.5
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The answer lies in how the idiosyncratic productivity of jobs are distributed in this economy. Figure 6 displays the density function of the lognormal distribution with zero mean and standard deviation of 10 per cent. The vertical line closer to the mode represents the job destruction threshold in the steady state with zero …ring costs, and the area to the left of this threshold represents the fraction of jobs destroyed in this steady state. As we increase …ring costs, …rms …nd it more expensive to shed workers and the threshold shifts to the left, as shown by the vertical line closer to the zero. Given that job destruction takes place on the upward sloping side of the distribution, as the threshold moves towards zero the number of jobs in its immediate 15



neighborhood decreases; i.e. the are more of what we can call marginal jobs. This implies that, when the same shock hits the economy and temporarily displaces the threshold from its steady-state value, the number of jobs affected is smaller. As a result, the job separation rate reacts less in response to shocks, and so does employment. Similarly, the reduced variability in the stock of job-seekers will dampen the oscillations in job creation, with the same e¤ect on employment volatility.14 Figure 6. Density of the lognormal distribution with SD=10% 4.5
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There is a caveat to this result. The same distribution of job productivities is assumed for di¤erent economies with di¤erent levels of employment protection. In reality, this distribution might di¤er signi…cantly across countries. More generally, explaining di¤erences in the volatility of business cycles across countries by di¤erences in their levels of employment protection is valid only to the extent that their distribution for job productivities are similar. In particular, the respective distributions must be such that countries with lower job destruction rates accumulate fewer workers in the neighborhood 14



The volatility of t and therefore that of the job-…nding rate is virtually unchanged, which leaves the volatility of job creation determined only by that of ut .
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of the job destruction threshold. Comparing empirical distributions of job productivities across countries is beyond the scope of this paper. Indeed, the purpose of this study is to isolate the e¤ect of …ring costs on the business cycle, keeping all other factors (preferences, technology, etc.) constant. In this sense, …ring costs are found to unambiguously decrease the volatility of employment and output through the ’marginal jobs’e¤ect.
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Cyclical comovement of unemployment and vacancies



In this section I show how …ring costs can solve a major pitfall of the standard search and matching model with endogenous job destruction, namely its inability to generate a negative correlation between the cyclical components of unemployment and vacancies.15 The latter is a stylized fact of US business cycles, as shown by Blanchard et al. (1989) and Shimer (2005). Shimer uses a very smooth Hodrick-Prescott …lter, with smoothing parameter 105 , but using the usual smoothing parameter of 1,600 produces a correlation between unemployment and vacancies of -0.92, very close to his value of -0.89 per cent.16 Furthermore, the strength of this correlation seems to be robust to the sample period consider; carrying out the same exercise for the last 80 observations (20 years) of the …ltered series produces a correlation of -0.91. The reason for this failure is the following. In Figure 4, following a negative shock vacancies fall on impact; this, coupled with the rise in unemployment, would tend to produce a negative correlation between both series . However, the fall is too small and the response actually becomes positive after a number of periods. This second e¤ect dominates the initial e¤ect; indeed, the population correlation between both series for the baseline calibration is 0.75. This problem has been detected by Krause and Lubik (2005) in a version 15



As noted by Krause and Lubik (2005), if job destruction is exogenous, then the only way for unemployment to increase is through a fall in job creation, which necessarily implies a fall in vacancies. 16 I am using the BLS unemployment level series and the Conference Board Help-Wanted Advertisement Index for vacancies. The sample period is 1951:1 to 2005:9. Given the monthly frequence of both series and the quarterly nature of this model, I take 3-month averages of the unemployment series and I add up the 3 monthly values in each quarter of the vacancies series. Both series are then logged before being HP-…ltered.
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of den Haan et al.’s (2005) model that includes nominal rigidities. The authors relate this shortcoming to the assumption of Nash wage bargaining. As argued by Shimer (2005), under the Nash assumption a fall in productivity is absorbed to a great extent by a fall in the real wage, thus preventing a large drop in vacancy posting; Hall (2005) has shown that introducing real wage rigidities helps solve this problem, since the fall in the match surplus due to a negative shock is then su¤ered entirely by the …rm. Krause and Lubik (2005) introduce Hall’s rigid wage in their model and show that the vacancy response is strong enough to ensure a negative correlation between unemployment and vacancies. I will now show how assuming empirically plausible values for …ring costs can solve the ’correlation’problem while preserving the Nash wage bargaining assumption. To show this, I will perform an experiment similar to the one in the previous section, with one important di¤erence. As I increase …ring costs, instead of recalculating the endogenous variables in the new steady state, I will keep the endogenous variables constant and then recalibrate the values of c and b consistent with the JC and JD conditions. I do this because I prefer to keep the US separation rate and job-…nding rate at the values calibrated empirically, rather than keeping constant two parameters, c and b, for which
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we have no direct evidence. Figure 7. Cyclical comovement of unemployment and vacancies as a function of firing costs 0.8
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The results are shown in Figure 7. As …ring costs increase, the correlation between unemployment and vacancies falls and eventually becomes negative. In order to understand this result, it is useful to consider the JC condition in the steady state, equation (18), reproduced here for convenience, c = (1 ) [A(aN a ~) T ]: q( ) As …ring costs increase, for given values of and a ~, the steady-state surplus that …rms obtain from new jobs shrinks. As a result, the same shock and the same displacement of the job destruction threshold will produce the same total change in the expected surplus, but the percentage change will be larger.17 By equation (14), the percentage change in labor market tightness will be larger too; given that the steady state value of is held constant in the experiment, the actual change is also larger. That is, for a given unemployment response, …rms can post more vacancies until the bene…t from doing so is driven down to zero. 17



This is actually the only reason why the percentage response in the surplus is larger, since the response of a ~t remains virtually the same.
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Figure 8. Impulse responses to a productivity shock, T = 0:22
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Figure 8 shows the economy’s response to a 1 per cent drop in aggregate productivity when …ring costs are T = 0:22.18 When compared to the baseline responses in Figure 4, it becomes clear why vacancies respond more strongly. The immediate consequence of a larger response in labor market tightness is that, for a given unemployment response, the reaction of vacancies vt = t ut will be stronger. Furthermore, as …ring costs increase, the unemployment response is stronger too, which reinforces the vacancy response.19 Indeed, the response of vacancies is strong enough to guarantee that it never becomes positive, thus ensuring a negative correlation with unemployment (-0.61 in this example). This result seems to suggest that, by ignoring …ring costs, the standard model underestimates the e¤ect of a given shock on the surplus from new jobs 18



The calibration of this parameter is discussed in the following paragraph. Unemployment responds more for two reasons. First, the reaction of the job separation rate is virtually the same, as shown by the lower left subplot in Figure 8. Second, the response of job creation is now larger, due to the stronger response in the job …nding rate p( t ). 19



20



and therefore on the incentives for …rms to post vacancies. This argument is closely related to Mortensen and Nagypal’s (2005) claim that what the standard model really needs in order to generate the observed strong vacancy response to shocks is not wage rigidity, but rather that the expected payo¤ from new jobs in the steady state is su¢ ciently small. In this sense, …ring costs provide a reason why such a payo¤ may be smaller than standard calibrations assume. As to what would be a plausible value for …ring costs in the US, Mortensen and Millard (1997) identify this policy variable with the ’experience-rated unemployment insurance tax’ that an employer must pay when it …res a worker. Based on the evidence in Anderson and Meyer (1993), the authors claim that US …rms must pay on average 60 per cent of the expected present value of unemployment insurance payments received by a worker during an w = unemployment spell. In the present model, such value is given by 1 Rp( ) 0:36, which multiplied by 0.60 gives the estimate of T = 0:22 used in Figure 8.
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Conclusion



In this paper I have shown that …ring costs reduce the volatility of business cycle ‡uctuations in the search and matching model of the labor market. This …nding suggests that …ring costs may be one of the factors a¤ecting the magnitude of business cycle ‡uctuations, and provides a possible explanation for the evidence that countries with higher levels of employment protection tend to have lower employment and output volatility. The explanation however is di¤erent from Bentolila and Bertola’s (1990) ’inaction band’ mechanism. Economies with higher …ring costs will have lower job destruction rates and therefore a lower job destruction threshold in the steady state. Given that this threshold is situated on the left tail of the distribution of job productivities, economies with higher …ring costs will tend to have fewer workers in the neighborhood of the steady-state threshold. As a result, the job destruction rate becomes less sensitive to shocks, and so do employment and output. Relative to the neoclassical treatment of the labor market in Bentolila and Bertola (1990) and Veracierto (2004), the advantage of the search and matching framework is its remarkable ‡exibility in accommodating a wide range of labor market policies, as shown by Mortensen and Pissarides (2003) 21



and Pissarides (2000). In this sense, an interesting extension of this paper would be to analyse the e¤ect of other policies, such as labor taxes and minimum wages, on the magnitude of aggregate ‡uctuations. I leave this for future research. On the other hand, the standard model without …ring costs has problems to match one of the stylized facts of US business cycles, namely the negative correlation between the cyclical components of unemployment and vacancies. By assuming empirically plausible values of …ring costs, I have shown how the extended model is able to generate impulse-responses of vacancies which are strong enough to create a negative correlation with unemployment. This provides an alternative to Krause and Lubik’s (2005) real wage rigidities as a solution to the ’correlation problem’.
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