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Unemployment Durations and Job-Finding Rates
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Unemployment Durations and Job-Finding Rates What could generate negative aggregate correlation? True vs. Spurious duration dependence Balance of evidence: Duration dependence real & negative



Micro Literature Information stigma hypothesis Ability to nd a job correlated with worker quality Long unemployment spells send bad signals



This paper Theoretical framework Quantitative implementation Econometric implications
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Modeling Strategy Skill Levels: High or Low Productivity: Random and match-specic Skill



=



Distribution over productivity draws



Information: Incomplete, but symmetric Unobserved: Actual skill level Observed: Unemp. durations & on-the-job performance



Search: Markets segmented by expected skill level Parameters: Match aggregate nding rates by duration
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Results How does the model compare to stylized facts? Aggregate job-nding rate: Falling with duration Individual hazards: Mostly downward-sloping Job-nding rate non-monotonic w.r.t. expected skill



How is information priced into wages? Model provides a decomposition of wages Compensating dierential for information value of employment



Extension: Skill change Skill decay can attenuate duration dependence Information about skills becomes less valuable
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Contributions, in Context



Advancement of the theoretical literature Common assumptions: Only learning from one spell This paper: Info. value of employment aects future search G&S (2010): Multiple spells, but increasing hazards



Macro Literature Implications for empirical work Conditions for correct specication of reduced forms Identifying restrictions implied by economic theory
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Model
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Preferences and Demographics



Unit mass of workers, measure of rms from free entry Everyone is risk-neutral with discount rate Each period, workers die with probability Eective discount factor



ρ



µ



β ≡ 11−µ +ρ
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A Concept of Skill What does it mean to be skilled? Ability to do more jobs Ability to learn new tasks more quickly Ability to hold on to a job



Modeling strategy Two types: High skills and low skills Key state variable: prob. of being high type ( Skill



6=



Productivity



Skill



=



Distribution over productivity



Idiosyncratic productivity



résumé



x ∈ {0, x1 , . . . , xnx }
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)



Information about Skills



Denition For each worker,



public information



is the complete history of:



1. When the worker was unemployed 2. When the worker was employed 3. All realizations of



x



in jobs where the worker was employed.



Denition A worker's



résumé



r ≡ P [worker



is:



is highly skilled



| worker's



Newly born workers have prior résumé
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Skills and Productivity Skill levels: High



(i = 1)



and Low



(i = 0)



x ∈ {0, x1 , . . . , xnx } ( ωi value of x | skill i] ≡ 1 − ωi



Match productivity:



P [initial



if if



x =1 x =0



   P x → x 0 | skill i ≡ Ω x, x 0 | i Skilled workers can do more types of jobs:



ω0 < ω1 Positive prob. of



&



x → 0,



 SD  Ω x, x 0 | 0 ≺ Ω x, x 0 | 1 which is absorbing



Doppelt



Hazards of Unemployment



Skills and Productivity



For



r ∈ [0, 1],



dene:



ωr ≡ r ω1 + (1 − r ) ω0 Ω x, x 0 | r







  ≡ r Ω x, x 0 | 1 + (1 − r ) Ω x, x 0 | 0



Conditional distribution over productivity
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Search and Matching Technology



Continuum of labor markets, indexed by Vacancy-posting cost



r ∈ [0, 1]



κ



Market tightness (vacancy-unemployment ratio):



θ (r )



Worker's probability of her application reaching a rm:



p (r ) ≡ ζ θ (r )1−ε Firm's probability of receiving a worker's application:



q (r ) ≡ ζ θ (r )−ε
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Information and Filtering Possible transitions: An unemployed worker can remain unemployed An unemployed worker can be hired with productivity An employee can transition



x → x0



x =1



(possible separation)



Beliefs updated each period via Bayes's rule



B u (r ) ≡ P [highly



skilled



| unemp. → unemp.,



B h (r ) ≡ P [highly



skilled



| unemp. → emp.,



B e r | x, x 0







≡ P







highly skilled
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résumé



résumé



r







r]



r]



Information and Filtering Endogenous Information Transmission



Filtering when



x



is unobserved:



B u (r ) ≡ P [highly =



1−ω



skilled



| unemp. → unemp.]



1 p (r ) r



1 − ωr p (r )



Notice:



B u (r ) < r :



Unemployment is stigmatizing



B u (r ) decreasing in



B h (r )



&



B e (r | x, x 0 )



p:



More stigma in tighter markets



depend only on
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Details



States for Determining Match Values



Worker's résumé



Productivity



r ∈ [0, 1]



x ∈ {0, x1 , . . . , xnx } s ∈ {h, e}   h if workers



Tenure status



s=



  e



is newly hired



if worker is continuing employment



Doppelt



Hazards of Unemployment



Firms Operational rms:



Gs (r , x) = x − ws (r , x) +β Ex 0 s.t.:







max



   Ge r 0 , x 0 , 0 | x, r



r 0 = B e r | x, x 0







Free entry:



κ = ωr q (r ) β Gh r 0 , 1 s.t.:
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Employed Workers



Hs (r , x) = ws (r , x) +β Ex 0



s.t.:







max



    He r 0 , x 0 , U r 0 | x, r



r 0 = B e r | x, x 0
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Unemployed Workers



   U (r ) = λ + β ωr p (r ) Hh rh0 , 1 + [1 − ωr p (r )] U ru0 rh0 = B h (r ) s.t.:



ru0 = B u (r )
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Wage Determination



Assume that worker gets fraction



η



of match surplus



Surplus-splitting condition for new hires:



      Hh rh0 , 1 − U ru0 = η Gh rh0 , 1 + Hh rh0 , 1 − U ru0 rh0 ≡ B h (r ) ru0 ≡ B u (r ) For continuing employees:



He (r , x) − U (r ) = η [Ge (r , x) + He (r , x) − U (r )] Surplus-splitting



→



worker and rm agree on matching
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Equilibrium



Block Recursivity: Above objects invariant to distributions Given contact rates, distributions are just accounting



Equilibrium Denition LOM for Distributions
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Calibration
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Calibrated Parameters Some parameters common to search models Type-specic processes for For



x > 0:



Details



Details



x



log (x) on equally-spaced grid on



[−1, 1]



Discrete approximation to random walk with type-specifc drift Average annual growth rate for high types: 2% Average annual growth for low types: 1%



Type-specic probability of



x



dropping directly to zero



Résumés for new workers



F (r ) = Beta (αF , 10 − αF ) Fraction of high-skill workers =



Doppelt
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Choosing Remaining Parameters



What remains:



ω1 − ω0 : ζ:



Dierence in job-nding rates



Matching eciency parameter



αF :



Share of high-skill workers



Moments to match: 6% unemployment rate Aggregate JFR as function of duration



Outcome:



ω0 = .40, ω1 = .60, α10F = .40
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One−Month Job−Finding Prob.
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Results
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Contact Rates by Résumé
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Wage Function Understanding the Value of Information



Search Wedge



Static Nash



z }| { ws (r , x) = ηx + (1 − η) λ +



z }| { ηκθ (rc )



    − (1 − η) β Ex 0 U re0 − U ru0 | r , x {z } | Information Wedge



rc re0 ru0



≡



  u h(−1) (r )  B B



if



s =h



  r



if



s =e



≡ B



e



r | x, x



0







u



≡ B (rc ) . Doppelt
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Wages Continuing Employees



2 1.8



we(r,x)
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1 2
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x Doppelt
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Wedges in the Wage Equation Continuing Employees



2 1.5



Search Wedge Information Wedge



Wedge
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Wages New Hires
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wh(r)
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Wedges in the Wage Equation New Hires



2 1



Wedge
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Individual Job-Finding Hazards



Consider a worker who: Enters unemployment with résumé



r0



i



Has true skill level



This worker's hazard rate:



ωi p (rt )



How is résumé updated?



rt = (B u )t (r0 )



declining in



t



How does contact rate depend on résumé?



p (r ) = ζ θ (r )1−ε



hump-shaped in
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Résumé Updating in Unemployment



Updated Résumé
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Probability: p(r)
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Initial Résumé Hazards of Unemployment



Individual Hazards



Heterogeneity in levels and shapes of hazards



Details



Can't talk about the job-nding hazard Can we say something armative?



Duration dependence: Positive or Negative? According to recent application experiments: Negative For 87% of workers entering unemployment: Negative For all workers, after enough time searching: Negative



For average worker entering unemployment (r



= .37):



Job-nding prob. drops by 29% after 13 weeks Job-nding prob. drops by 40% after 26 weeks Job-nding prob. drops by 46% after 52 weeks
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Dynamic Selection vs. True Duration Dependence Counterfactual 1: Just true duration dependence



Allow job-nding rates to change with duration Hold xed the distribution of skills and résumé



Counterfactual 2: Just dynamic selection from heterogeneity



Endow workers heterogeneous, time-invariant JFRs Use the model's distribution of job-nding rates Update distribution only from selection eects
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Assessing the Role of Dynamic Selection



Job−Finding Rate (Wkly)
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A Full-Information Comparison



Worker born with résumé



ωr



r



draws from



and



Ω x, x 0 | r







with certainty



Same distribution over expected productivity at birth



Like before, but without belief-updating functions



Continuum of MP economies, with dierent
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Job-Finding Rates The Role of Uncertainty
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Job-Finding Rates The Role of Uncertainty



Job−Finding Prob. (Wkly.)
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Extension: Skill Change
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Allowing for Skill Change



Suppose that: During unemployment: High skill During employment: Low skill



→



→



low skill with prob.



high skill with prob.



Mathematically, what changes are belief functions:



B u (r ) = (1 − τ) Results for



1 γ = 52



and



1 τ = 26
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1 p (r ) r



1 − ωr p (r )



(more in the paper)
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τ



Job-Finding Rates The Role of Skill Change



Avg. Job−Finding Prob. ωrp(r)



0.5 0.45



Baseline Skill Change



0.4 0.35 0.3 0.25 0.2 0.15 0.1 0



0.2



0.4



0.6



0.8



Résumé Doppelt



Hazards of Unemployment



1



Wage Function Understanding the Value of Information



Search Wedge



Static Nash



z }| { ws (r , x) = ηx + (1 − η) λ +



z }| { ηκθ (rc )



    − (1 − η) β Ex 0 U re0 − U ru0 | r , x {z } | Information Wedge



rc re0 ru0



≡



  u h(−1) (r )  B B



if



s =h



  r



if



s =e



≡ B



e



r | x, x



0







u



≡ B (rc ) . Doppelt
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Value of Unemployment The Role of Skill Change
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( 1 − β ) U(r)
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Population Hazards The Role of Skill Change
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Econometric Implications
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Whither Proportional Hazards?



The mixed proportional hazard (MPH) model:



h P



nding job in



t th



i



period of search



= vi hX (xi ) hT (t)



Theoretical hazard for a given initial résumé:



h P



nding job in



Heterogeneity in



t th



period of search



r0 →



i  | r0 = ωi p (B u )t (r0 )



MPH model is misspecied
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Identication of Proportional Hazards What's the job-nding rate after MPH:



vi hX (xi ) hT (t)



t



periods?



Info. Stigma:



 ωi p (B u )t (r0 )



Suppose econometricians have a sample with xed Is the MPH correctly specied? For xed



r0 ,



Is the MPH identied? Without variance in



yes



x



r0



hX ( i ),



no



Statistics: MPH requires observed dierences across people Theory: MPH only valid if people observationally identical



Identifying restrictions on



xi



Informative of skills, but unobserved by rms when hiring



th job unobserved during 3rd unemp. spell



E.g.: Wage on 5
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Conclusion Thanks!



New theoretical framework Learning over multiple spells Wages include information value of employment



Quantitative implementation Replicates aggregate hazards Individual job-nding rates non-monotonic w.r.t. résumé Extended to include skill change



Econometric implications: Specication/Identication of MPH Extensions and Future Research Business cycle shocks Policy experiments
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Appendices
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Micro Literature What do we know about duration dependence?



Observational studies Seminal papers: Lancaster (1979), Elbers & Ridder (1982), Heckman & Singer (1984), Honoré (1993) Reviews: Machin & Manning (1999), van den Berg (2001)



Direct evidence: experiments and employer surveys Oberholzer-Gee (2008) Kroft et al. (2013) Eriksson and Rooth (2014)



Systematic search from job site data: Kudlyak et al. (2013) Evidence of cyclical dependence: Steeper hazards in tighter local markets Omori (1997), Imbens & Lynch (2006), Kroft et al. (2013) Minority opinion: Biewen & Stees (2010) in Germany
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Macro Literature Incomplete Information and Duration Dependence



L



Learning from Duration



A



! !



Multiple Unemp. Spells Learning from Multiple Spells Quantitative Results



!



Skill Change



G&S



! ! !



F-B&P



J&P



!



!



! !



! !



On-the-Job Learning



L = Lockwood (1991) A = Acemoglu (1995) G&S = Gonzalez & Shi (2010) F-B&P = Fernández-Blanco & Preugschat (2014) J&P = Jarosch & Pilossoph (2014)
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This Model



! ! ! ! ! !



Information and Filtering Exogenous Information Transmission



Filtering when



x



is observed:



B e r | x, x 0







≡ P =







highly skilled







Ω (x, x 0 | 1) r Ω (x, x 0 | r )



B h (r | x) ≡ P [highly =



| x → x0



skilled



| unemp. → x]



¯ (x | 1) Ω ¯ (x | r ) r Ω
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Equilibrium Denition Denition A recursive competitive equilibrium is: 1. Tightness and contact-rate functions



θ (·), p (·), q (·)



U (·), H (·), G (·) A wage function w (·) e Policy function X (·) u e h Belief functions B (·), B (·), B (·)



2. Bellman equations 3. 4. 5.



Such that: 1. 2.



θ (·), p (·), q (·) satisfy the matching technology U (·), H (·), G (·) satisfy the stated functional equations



3. Free entry condition holds in all active markets 4. The wage function satises surplus-splitting rule 5. Policies are optimal 6. Given policies and transition rates, belief functions are consisitent with Bayes's rule
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Policies



Surplus-splitting



→



worker and rm agree on matching



Productivity draws that perpetuate a match:



  Ge (re0 , x 0 ) + He (re0 , x 0 ) ≥ U (re0 ) ,   X e (r | x) = x 0 ∈ X |   re0 = B e (r | x, x 0 ) Return
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Aggregation Measures of Interest



F u (r ) :



Measure of unemployed workers with résumé



F e (r | x):



Measure of continuing employees with résumé and idiosyncratic productivity



F h (r | x):



x



Measure of new hires with résumé and idiosyncratic productivity



Law of motion for



F e , F h, F u



≤r



x







:



 0   F e , F h, F u = Υ F e , F h, F u
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≤r ≤r



Policies



Surplus-splitting



→



worker and rm agree on matching



Productivity draws that perpetuate a match:



  Ge (re0 , x 0 ) + He (re0 , x 0 ) ≥ U (re0 ) ,   X e (r | x) = x 0 ∈ X |   re0 = B e (r | x, x 0 )
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Distributional Dynamics



Transition law for continuing employees:



  (F e )0 = Υ1 F e , F h , F u Summing over worker ows:



   Υ1 F e , F h , F u r 0 , x 0



=



1



( − µ) ∑



1







≡



B e (r 0 |x,x 0 )



x



+ ( − µ) B e r 0 | x, x 0



Z



 Ω x, x 0 | r dF e (r | x)



Z B e (r 0 |1,x 0 )



Ω



1, x 0 | r







dF h (r )



   r | B e r | x, x 0 ≤ r 0 ∩ r | x 0 ∈ X e (r | x)
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Distributional Dynamics



Transition law for new hires:



 0   F h = Υ2 F e , F h , F u Summing over worker ows:



   Υ2 F e , F h , F u r 0 Bh r 0 | x 0







1



Z



ωr p (r ) dF u (r )



=



( − µ)



≡



n o r | B h (r ) ≤ r 0
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Distributional Dynamics Transition law for unemployed workers:



  (F u )0 = Υ3 F e , F h , F u Summing over worker ows:



   Υ3 F e , F h , F u r 0



=



1



( − µ) ∑



Z



d 0 0 x,x 0 B (r |x,x )



1



+ ( − µ)



Z B u (r 0 )



i  h Ω x, x 0 | r d F e (r | x) + F h (r | x)



1



 [ − ωr p (r )] dF u (r ) + µF r 0 ,



B d r 0 | x, x 0







≡



  / X e (r | x)} r | B e r | x, x 0 ≤ r 0 ∩ {r | x ∈



Bu r 0







≡



 r | B u (r ) ≤ r 0
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Standard Parameters



Role



Value



.04



ρ



Time Preference



µ



Death Rate



52 1 40×52 1 2 1 2



Rationale Ann. Interest Rate Avg. Working Life



≈



≈



4%



40 yrs.



ε



Elasticity of Matching Func.



η



Worker's Bargaining Power



Literature Standard



λ



Flow Value of Unemp.



.50



Literature Standard(ish)



κ



Vacancy Cost



.43



Hall & Milgrom (2008)



Literature Standard
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Productivity Process



For



x



x > 0:



log (x) on equally-spaced grid on



drops directly to zero w.p.



Conditional on



x x x



x



[−1, 1]



δi



remaining positive:



moves up one step with probability



αi



moves down one step with probability stays the same with probability 1 − αi
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Productivity Process Parameters



dx



Role Increment of Log Prod.



Value



(αi − χi ) dx



Avg. Prod. Growth



h i αi + χi − (αi − χi )2 dx2



Var. Prod. Growth



.035



δi



Exog. Separation Rate



1 52×2.25 1 52×2.75



2 20 .10 10×52 .20 10×52 52
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Rationale Altonji & Shakotko (1987), Topel (1991) Meghir & Pistaferri (2004) Avg. Duration ≈ 2.5 years cf. Shimer (2005)



Résumé Distributions Return



12 Entrants Population Employed Unemployed



Measure



10 8 6 4 2 0 0
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Dynamic Selection vs. True Duration Dependence Dene



F0u (r ) ≡Résumé



distribution of newly unemployed



Counterfactual 1: Just true duration dependence



Z Hazard from Stigma



=



 [r ω1 + (1 − r ) ω0 ] p (B u )t (r ) dF0u (r )



Counterfactual 2: Just dynamic selection from heterogeneity



Hazard from Heterogeneity



R



=



 p (r ) ω1 [1 − ω1 p (r )]t r + ω0 [1 − ω0 p (r )]t (1 − r ) dF0u (r )  R ω1 [1 − ω1 p (r )]t r + ω0 [1 − ω1 p (r )]t (1 − r ) dF0u (r )
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