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Should we care about the costs of the business cycle ? Lucas finds that the welfare gain from eliminating consumption fluctuations is 0.005% of permanent consumption per capita (i.e., an annual consumption compensation of 17 US dollars per capita) The Great Recession leads us to reassess this result Dramatic effect on the real economy. Unemployment rate of the 25-54 has risen by 5 percentage points, from 4% at the end of 2007 to 9% in April 2010. We should worry if pains from recessions are not compensated by gains in booms Renewed interest on empirical evidence of effects of financial frictions on employment (Micro evidence and macro evidence)
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Introduction Motivation



Figure: Cyclicality of US unemployment rate U, job finding rate Ψ and debt stock B. Nonfinancial corporate business liabilities (corporate bonds, depository institution loans, commercial paper and other loans and advances, total mortgages, as in Jermann Quadrini, 2012). HP Filtered, logged, quarterly data. Recessions in shaded area (NBER dates). HP filtered data on U and Ψ have been divided by 4 for the purpose of scale consistency. Smoothing parameter 1600. 0.08
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We propose a model in which business cycle costs are sizeable In a linear world (Lucas, log-linearized DSGEs) : costs of recessions are compensated by gains from expansions steady state consumption = average consumption ⇒ low business cycle costs



If we take non-linearities seriously : costs of recessions > gains from expansion steady state consumption > average consumption ⇒ sizeable and asymmetric welfare costs



Which type of non linearities ? Easier to reduce employment than to increase it Because investment in new jobs requires external funding interaction between labor and financial frictions
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Model with Search and Matching frictions (Mortensen-Pissarides, 1989) and financial frictions (Kiyotaki and Moore, 1997)



Mechanisms at work SaM model : non-linear economy Hairault, Langot and Osotimehin, 2010 ; Jung and Kuester, 2011 ; Petrosky-Nadeau Zhang, 2013 financial frictions : amplify these non-linearities level effect business-cycle effect
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Literature on BC fluctuations in a search model with financial frictions Petrosky-Nadeau and Wasmer (2013), Petrosky-Nadeau (2013), among others



Literature on welfare costs of business cycle Krebs (2007), Hairault, Langot and Osotimehin (2010), Jung and Kuester, (2011), Hairault and Langot (2012), Petrosky-Nadeau and Zhang (2013), Cacciatore and Fiori (2014)



Our paper : Welfare cost, interaction between financial and labor market frictions, endogenous wage sluggishness
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Welfare costs of fluctuations : why do search frictions and financial imperfections matter ?



Part I Intuitions in a Mickey-Mouse example
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At the steady state, unemployment outflows equal unemployment inflows : ΨU = sN U is a convex function of the job finding rate Ψ : U=



s s +Ψ



s exogenous destruction rate. Assume that Ψ follows a Markov process. conditional (on Ψi ) ss unemployment : u˜i = stabilized unemployment : P s P u¯ = s+ πi Ψi < i πi u˜i = u˜ ≈ E (u) i
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s s+Ψi



Welfare costs of BC with Search and Financial frictions - E. Iliopulos, F. Langot & T. Sopraseuth



6/23



Welfare costs of fluctuations : why do search frictions and financial imperfections matter ? Non-linearities in the labor market
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Level effect : move from Ψ1 to Ψ2 Business cycle effect : more fluctuations around Ψ2 Asymmetry : recessions versus expansion 7/23
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Non linearity



u˜ − u¯ ≈ u 00 (Ψ)



2 σΨ s 2 ≈ σΨ 2 (s + Ψ)3



The larger this gap, the larger the business cycle costs. Level effect : This gap decreases with Ψ Our paper : financial frictions lower Ψ



Business cycle effect : 2 This gap increases with σΨ 2 Our paper : financial frictions increase σΨ
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The model



Part II SaM model with financial frictions
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The model’s key elements : Mortensen-Pissarides model with financial frictions `a la Kiyotaki-Moore A streamlined model Kiyotaki-Moore : Financial frictions Impatient firm, patient household-banker Working capital assumption (Jermann and Quadrini 2012) Financial constraint, collateral on land in fixed supply precautionary savings (workers) but no physical capital



Mortensen-Pissarides : Search and Matching Extensive margin only (employment stock is not a pre-determined variable as in Blanchard Gali (2010)) Nash bargaining with impatient firm and patient worker → endogenous wage sluggishness Technological shocks only



Endogenous U, Ψ, B 9/23
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10/23



Intuitions Large elasticity of θ w.r.t net labor productivity : volatile economy Financial frictions lower the surplus With financial frictions, cyclical wedge on labor productivity : more surplus in booms



Check that debt and land price volatility is in line with data Welfare costs Sizable : level effect and business cycle effect Asymmetric
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The model Households



E0



"∞ X



# t



µ {Nt U



n



(Ctn )



+ (1 − Nt )U



u



(Ctu )}



(1)



t=0



where 0 < µ < 1 is the discount factor. U(Ctz ) =



(Ctz + Γz )1−σ ≡ U˜tz z = n, u. Γn = 0. 1−σ



Households labor opportunities evolves as follows : Nt = (1 − s)Nt−1 + Ψt St



(2)



Budget constraint [Nt Ctn + (1 − Nt )Ctu ]+Bt ≤ Rt−1 Bt−1 +Nt wt +(1−Nt )bt +Tt (3)
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The model Firms



E0



"∞ X



t



β U







CtF







# (4)



t=0



where β < µ. Impatient firm CtF + Rt−1 Bt−1 + qt [Lt − Lt−1 ] + wt Nt + ω ¯ Vt ≤ Yt + Bt



(5)



α Yt = At L1−α t−1 Nt



(6)



−Nt + (1 − s)Nt−1 + Φt Vt = 0



(7)



Technological shock A. Evolution of labor :



where Φt ≡ Mt /Vt . θt =



Vt St
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multiplier ϕt Bt +¯ ω Vt ≤ mEt [qt+1 ] Lt



(8)



Limited enforceability Firms can default on debt. In case of default, asset available for liquidation is a stock. The firm is be subject to the enforcement constraint (micro foundations JQ AER 2012) Land provides important collateral value for business spending (Liu et al. Ecta 2013)



Working capital JQ AER 2012 Entrepreneurs need to pay vacancy posting costs before the realization of revenues intraperiod loan
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Job Creation



" # λFt+1 ω ¯ ∂Yt (1 + ϕt ) = − wt + (1 − s) βEt ω ¯ (1 + ϕt+1 ) Φt ∂Nt λFt Φt+1 Without financial frictions, recover the usual JC condition
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Nash Bargaining
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∂Yt + Σt wt = (b + Γ) + (1 − ) ∂Nt







Without financial frictions (standard solution, with µ = β)   λt+1 Σt = (1 − s)βEt ω ¯ θt+1 λt With financial frictions " Σt = (1 − s)Et (1 + ϕt+1 )



(



λFt+1 ω ¯ Φt+1 β λFt − +µ λλt+1 ω ¯ θt+1 t







µ λλt+1 t



 )#
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At the Steady State, we have y −w ω ¯ Φ(θ) = (1−β(1−s))(1+ϕ) w = (b + Γ) + (1 −n) (y + Σ)



Σ = (1 − s) (1 + ϕ) By linearizing :



ω ¯ Φ(θ) (β



b0 θb = with



thus w



w ˆ ˆ Σt



  



o ⇒ − µ) + µ¯ ωθ 



b − b3 ϕ b1 yb − b2 w b



=



ˆ ω0 yˆ + ω1 Σ



=



s1 ϕ b + (b4 − s2 )θb



= ω0 yˆ + ω1 s1 ϕ b + ω1 (b4 − s2 )θb
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Elasticity of θ w.r.t. TFP shocks



This leads to θb =



b1 −b2 ω0 yb b0 +b2 ω1 b4 −b2 ω1 s2



> θb =



b1 −b2 ω0 yb b0 +b2 ω1 b4



−



b3 +b2 ω1 s1 ϕ b b0 +b2 ω1 b4 −b2 ω1 s2



our model



>0 DMP



Notice that in HM, 2008 : ω0 → 0, ω1 → 0, b → 1,  → 1
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Quantitative assessment



Part III Quantitative assessment
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Quantitative assessment Calibration



Table: Calibration (a) External Notation β α σW σF s N ψ ω



information Label discount factor (impatient) production function risk aversion, worker risk aversion, firm Job separation rate Employment Elasticity of the matching function cost of job posting b replacement ratio w A average TFP ρA Persistence (b) Empirical target Notation Label



value 0.99 0.99 2 1 0.1 0.88 0.5 0.17 0.72 1 0.95



Reference Iacoviello (2005) Iacoviello (2005) Iacoviello (2005) Shimer (2005) Hall (2005) Petrongolo and Pissarides (2001)  = ψ Barron et al. (1997) Hall and Milgrom (2008) Normalization Hairault et al. (2010)



value



Empirical target 1



µ χ m σA (c) Derived Notation Ψ Γ



discount factor (patient) scale parameter of matching function collateral constraint Standard deviation parameter values Label Job finding rate preference



1/(1.04 4 ) 0.63397 0.61 0.0046



Annual real rate of 0.04 Probability of filling a vacancy Φ = 0.95 corporate debt to GDP ratio B/Y = 0.595 Observed σY



value 0.423 0.19



H&M (2008) : b/w = 0.955 and  = 0.9480, thus 1 − (b)/w = 0.10. In this paper, 1 − (b + Γ)/w = 0.55.
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Quantitative assessment Model versus data



Table: Business cycle volatility : Model versus data



(logged HP filtered US quarterly



data. 1976Q1-2013Q1.Smoothing parameter 1600)



1 Data std(.)



2 Model with FF std(.)



Y



1.44



**



C N Y /N w U Job finding rate Ψ V Corporate debt B Bank business loan R Real land price q



0.81 0.72 0.54 0.63 7.90 5.46 9.96 1.68 0.92 3.20



* * * * * * * * * *



1.43



corr (U, Ψ) -0.91 -0.86 corr (U, V ) -0.97 -0.71 ** std (in percentage) ; * relative to GDP std



** 0.92 0.59 0.42 0.68 4.26 4.35 8.51 1.52 0.25 2.97



* * * * * * * * * *
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Quantitative assessment Welfare cost of fluctuations : level effect and business cycle effect



Expected lifetime utility in the fluctuating economy (for workers) U˜w = E0



∞ X



µt [Nt U (Ctn ) + (1 − Nt )U (Ctu + Γ)]



t=0



Expected lifetime utility in the stabilized economy U¯w =



∞ X



  ¯ C¯n (1 − τ ) + (1 − N)U ¯ µt [NU (C¯u + Γ)(1 − τ ) ]



t=0



Welfare cost of fluctuations : τ, how much steady state consumption would workers give up to be indifferent between the 2 economies ? 



(1 − µ) (1 − σ) τ = 1 − U˜w ¯ ¯ 1−σ (C + (1 − N)Γ)







1 1−σ
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Quantitative assessment Welfare cost of fluctuations : level effect and business cycle effect



2nd-order Taylor expansion of welfare in volatile economy : τ ≈ τ1 + τ2 Lucas’ measure (with unemployment), BC effect :   1 1−σ 1 b 1−τ1 = 1 − σ(1 − σ) (γc Var (b c ) + γu Var (b u ) + γcu Cov (b c , u )) 2 Mean differs from steady state (level effect) : (in a linear world, τ2 = 0) (1 − τ2 ) = xb =



Xt −E0 [X ] , E0 [X ]



for x = C , U γc =



E0 [C + (1 − N)Γ] ¯ C¯ + (1 − N)Γ



E0 [C 2 ] E0 [(C +(1−N)Γ)2 ]



γu =



Γ2 E0 [(1−N)2 ] E0 [(C +(1−N)Γ)2 ]



γcu =



2ΓE0 [C (1−N)] E0 [(C +(1−N)Γ)2 ]
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Quantitative assessment Welfare cost of fluctuations : level effect and business cycle effect



Table: Decomposition of welfare costs of business cycle Worker with fin. frictions A



Worker without fin. frictions B



Total welfare cost 1. τ × 100



2.50



0.30



Decomposing the welfare cost 2. τ2 × 100 Level 3. τ1 × 100 Business cycle



2.45 0.05



0.24 0.06



3.3% 4m



300 000



1600



104



4. 100 × 5. 100 ×



¯ N−E (N) ¯ N ¯ Y −E (Y ) Y¯



(# of jobs) (dollars per capita)



line 1 ≈ line 2 + line 3 Even in a volatile economy, τ1 is small Model A : 98% of the welfare costs come from the gaps between mean and SS Model B : only 80%, because non-linearities are smaller.
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Welfare costs and Efficiency Lucas’ work is based on the idea that the sources of fluctuations are technological shocks. The policy maker cannot change this exogenous source of fluctuations. ⇒ So why care ? Our model economy transforms shocks into fluctuations : this transformation leads to a large multiplier effect. this transformation is suboptimal : Model B with same σY as model A, τ × 100 = 0.41 ⇔ without suboptimal financial constraints Model B with b = 0 and Hosios, τ × 100 = 0.03 ⇔ the efficient allocation
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Quantitative assessment Asymmetric IRFs



(a) N and -N, Model A with Fin. Fric.



(b) N and -N, Model B without Fin. Fric.



1.2



0.8 Expansion Recession



1



0.7 0.6



0.8



0.5



0.6



0.4 0.3



0.4



0.2



0.2 0



5



10 quarter



15



0.1 0



20



(c) Comparing recession to expansion in models A vs. B 15 A with Fin. Fric B no Fin. Fric.



5



0



5



10 quarter



15



15



20



2



B1



A1



0 Asymmetric welfare costs : -2 recessions > gains from expansions cost of



−ܨܴܫ௦௦ − ܨܴܫ ܨܴܫ 0



10 quarter



Asymmetric responses to business cycle (d) W elfare cost of business cycle 12 : shocks Model A. With Fin. Fric. • HLO 10 (2010), Jung and Kuester (2011), Model B. No Fin. Fric. Petrosky-Nadeau and Zhang 8 Model A. With(2014) Fin. Fric. withτ 
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