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Introduction •



Question: Are more skilled workers employed by more productive firms? – Need to understand the large amount of worker reallocation in the labor market



•



Problem: Worker skill levels and firm productivity are unobserved.



•



The identification strategy: o Firms reveal their preferences: Hires through poaching / total hires  firm rank o Based on firm ranking, identification is obtained using firm rank conditional mobility and wage patterns.



•



Quantify the sources of wage dispersion in an equilibrium on-the-job search model with worker and firm heterogeneity. o Technically, sorting is implemented by letting the match production function be supermodular, implying a positive correlation between worker skill and firm productivity.



•



By decomposing the variance of the log wages, they can estimate the importance of skill level and productivity on wages.
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The Model •



m firms, measure of risk neutral workers are normalized at unity – Workers differ in their innate skill level, ℎ ∈ 0,1 , distributed with c.d.f. Ψ(∙) – Firms differ wrt productivity, 𝑝 ∈ 0,1 , distributed with c.d.f. Φ ∙



•



Workers can be employed or unemployed – Regardless of state they generate job offers through their search intensity, s at cost 𝑐 𝑠



•



Job opportunities arrive at rate – If unemployed: 𝜇 + 𝜅𝑠 𝜆 𝜃 ,𝜇 ≥ 0 and 𝜅 > 0 – If employed: 𝑠𝜆 𝜃 • 𝜇 is arrival rate of offers unrelated to search, 𝜆 𝜃 is equilibrium arrival rate of offers per search unit, 𝜃 is market tightness, 𝜅 determines the efficiency in search between the two groups (𝜅 > 1 search is more efficient when unemployed)



•



Job offers are drawn from the vacancy distribution Γ ∙ with p.d.f. 𝛾 ∙
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The Model •



A match between a worker and a firm produces the output 𝑓(ℎ, 𝑝) – Twice differentiable with 𝑓𝑝 ℎ, 𝑝 ≥ 0 and 𝑓ℎ (ℎ, 𝑝) ≥ 0 → Absolut advantage in production.



•



Match separation occurs as the results of three events 1. Worker receive offer from an outside firm with greater productivity that current firm 2. Worker receive advance notice layoff at rate 𝛿0 o Asumption: 𝛿0 = 𝜇 3. At rate 𝛿(𝑝) workers are immediately laid off, resulting in unemployment o 𝛿(𝑝) is assumed weakly decreasing in p.
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The Model, the contract •



Employment contracts consist of a wage and a search intensity (w,s) which are fixed until both parties aggree to renegotiate. – Agreed search intensities maximizes the joint surplus of the match – Renegotiations are set through a Rubinstein (1982) style bargaining game • Workers can threat with a contract with an outside firm



On the following slides, wages are determined through joint maximization of four equations. Bargaining problem: • Denote by V(h,p), the joint net present value to the firm and the worker from a match • With bargaining power 𝛽, a worker bargains with a type p firm given the option of working at a lower type firm, 𝑞 ≤ 𝑝
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The Model, the contract The joint net present value to the firm and the worker from a match: (2)



(1)



(3)



(4)



Where search intensities, (s(h,p)) are chosen optimally to maximize the above. • •



𝑉0 (ℎ) is valuation of unemployment 𝑅 ℎ is worker’s reservation threshold ∶ 𝑣 ℎ, 𝑅 ℎ



= 𝑉0 (ℎ)



1. 𝑓 ℎ, 𝑝 − 𝑐 𝑠 is output net of search cost 2. 𝜆 𝜃 𝑠 is the rate of which worker in the match meets the outside firm with higher productivity, p’, which yields 𝑉 ℎ, 𝑝′ > 𝑉 ℎ, 𝑝 . Otherwise zero. 3. 𝛿 𝑝 , the rate of which a match ends, and worker moves to unemployment 4. 𝛿0 : is the rate of which workers are given an advance notice of layoff o Thus drawing 𝑛(𝑝) draws from the distribution Γ(∙), which is accepted if higher than the reservation threshold.
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The Model, the contract Further, one can derive: •



Worker valuation of unemployment can then be written as



•



Type-h worker’s valuation of a contract with a type-p firm, can be written as



12/5/2016



Emil Bjerre Jensen



7



Firms, recruitment intensity Choosing optimal vacancy intensity in a type-p firm: • Firms hiring intensity 𝜐 is chosen at convex vacancy cost, 𝛸(𝜐). Firm output is the sum of output from each of its matches. The value of the hiring operation in a type p firm is given by (i.)



(1)



(ii.)



(iii.)



1. Equilibrium rate at which firm meets workers minus cost of vacancy i. Probability of meeting a meeting is with an unemployed worker skill-h worker ii. Probability of meeting with worker coming from advance notice layoff iii. Probability of meeting a worker that is already employed with a type-p’ firm 12/5/2016
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Firms, recruitment intensity Optimal vacancy intensity for a type-p firm satisfies the first order condition



Finally: In equilibrium the meeting rates of workers and firms must balance. Implying that 𝜆 𝜃 = 𝜃𝜂 𝜃 . • This is under assumption of production functions where modularity is global.
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Steady state worker flows • • •



Denote by 𝑔(ℎ, 𝑝) the fraction of employed skill-h workers that are matched with productivity p firms. Denote by 𝑒ℎ the fraction of skill-h workers that are employed. In steady state, flow into the stock, the matched and employed, 𝑒ℎ 𝑔 ℎ, 𝑝 , must equal the flow out. This leads to



Which is a self-contained system from which 𝑒ℎ and 𝑔(ℎ, 𝑝) can be derived.
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Identification of Labor Market sorting Since worker skills and firm productivity are unobserved, they turn to worker reallocation rate heterogeneity. Note: Sorting is implementet in the constructed model, as the worker net present value, 𝑉(ℎ, 𝑝) is increasing in 𝑝. • Assumption: job-to-job transitions reflect revealed preferences over two firms where the poaching firm must have productivity greater than the raided firm. This follows from the previous equations. They construct a measure of firm productivity. The poaching index:



With higher rungs representing more productive firms. Segments firms based on percentiles of this rank. 12/5/2016
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Rank conditional mobility
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Identifying labor market sorting Two strategies are used to identify sorting patterns: 1. We just saw that there is generally less duration dependence in the EE hazard at the top of the firm hierachy than at the bottom. o Presumably due to sorting 2. Further: Exploiting the relationship between unemployment durations and reemployment wages in the most productive firms. o The model generally predicts that workers hired out of unemployment into top rank firms, reemployment wages are monotonically increasing in ℎ o Supermodular production functions imply that: o Skilled workers have on average shorter unemployment durations  Therefore, sorting implies a negative correlation between unemployment duration and subsequent initial wages among workers hired into top firms. If sorting is negative this correlation has the opposite sign. We can therefore determine the presence of sorting. 12/5/2016
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Estimation Lastly, in estimation they assume the following functions Worker cost function of searching: Firm recruitment cost function And the mentioned CES match production function • Supermodular for 𝜌 < 1 • Submodular for 𝜌 > 1 • Modular for 𝜌 = 1 They use the Indirect Inference Estimator • 𝑎(𝜔0 ) is a vector of specific auxiliary statistics and data moments on real data • ��0 is the true parameter value • 𝑎 𝑠 (𝜔0 ) is an identical vector, but calculated on simulated data from the structural model 12/5/2016
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Model estimates
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Model fit
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Output and mismatch Here, they quantify the cost of labor market mismatch in terms of foregone output due to mismatch. Address this question by considering the output gains obtained from workers’ search intensity response to individual mismatch by comparing the estimated model (decentralized economy) with the three following economies: a) A constrained planner economy – Social planner is not able to implement sorting b) An unconstrained planner economy – Allow the planner to address inefficiency in both of the below dimensions. c) A perfectly sorted economy. Generally two ways of improving the decentralized economy 1. Total amount of seach and recruitment may be inefficient 2. The distribution of search intensitites across worker skill levels may be inefficient
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Output and mismatch Planner maximizes total output in the economy



This results in the following output table



The above shows the criterion value, 𝑊, correlation, and output Y.
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Sorting and wage dispersion The paper looks into wage dispersion by decomposing the variance of the log wages into 1. worker heterogeneity 2. Firm heterogeneity 3. Imperfect labor market competition 4. Sorting The setup • Since the distribution of (h,p,q) is not observed in data, they obtain it from the structural model. • They simulate careers of 500,000 workers over 10 years, and record, h, p, and q. –



•



q here being the bagaining position.



Following this simulation they compute wages 𝑤 = 𝑤 ℎ, 𝑝, 𝑞 .
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Sorting and wage dispersion The predicted simulated wages can be written as



Thus regression on worker skill, firm productivity, and a bargaining threshold The variance of these simulated wages, can be split up the following way
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Sorting and wage dispersion
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Sorting and wage dispersion Results
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Conclusion •



In the estimated model, wage variation is decomposed into four sources – Worker heterogeneity (30%) – Firm heterogeneity (20%) – Friction (10%) – Sorting (40%)



•



Match production function is estimated supermodular, thus implying positive assortative matching (positive correlation between worker skill level and firm productivity).



•



The model incentivizes more skilled workers to search more intensely to reallocate to better firms – In steady state matching, the estimated correlation between skill level and firm productivity is 0.37.



•



A social planner is to possibly improve output by increasing the level of sorting.
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