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Where to introduce frictions to generate business cycle?
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Introduction



Where to introduce frictions to generate business cycle? Our accounting procedure is intended to be a useful first step in guiding the construction of detailed models with various frictions, to help researchers decide which frictions are quantitatively important to business cycle fluctuations.
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why choose these four wedges? In general, our approach is to show that the frictions associated with specific economic environments manifest themselves as distortions in first-order conditions and resource constraints in a growth model. We refer to these distortions as wedges. Qiang, Zongbo & Nicolas Dupuis
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Accounting procedure has two components:
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Accounting procedure has two components: measuring the wedges: using data with the equilibrium conditions of a prototype model
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Accounting procedure has two components: measuring the wedges: using data with the equilibrium conditions of a prototype model be fed back into the prototype model: one at a time and in combinations this accounting procedure leads to label the method business cycle accounting
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Great Depression (1929-39) 1982 Recession Also the entire postwar period (1959-2004)
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Introduction



Great Depression (1929-39) 1982 Recession Also the entire postwar period (1959-2004) Efficiency wedges and Labor wedges account fairly well. Investment wedge plays essentially no role, government consumption wedge plays virtually no role.
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Key Contribution



KEY CONTRIBUTION: successful future work will likely include mechanisms in which efficiency and labor wedges have a primary role and the investment wedge has, at best, a tertiary role.



Qiang, Zongbo & Nicolas Dupuis



Business Cycle Accounting – V.V. Chari, P.J. Kehoe & E.R. Mc



Introduction The Equivalence Result Presentation of the Accounting Procedure Interpreting wedges with alternative technolog



Key Contribution



KEY CONTRIBUTION: successful future work will likely include mechanisms in which efficiency and labor wedges have a primary role and the investment wedge has, at best, a tertiary role. Note: It is not intended to identify the primitive sources of shocks.



Qiang, Zongbo & Nicolas Dupuis



Business Cycle Accounting – V.V. Chari, P.J. Kehoe & E.R. Mc



Introduction The Equivalence Result Presentation of the Accounting Procedure Interpreting wedges with alternative technolog



Key Contribution



KEY CONTRIBUTION: successful future work will likely include mechanisms in which efficiency and labor wedges have a primary role and the investment wedge has, at best, a tertiary role. Note: It is not intended to identify the primitive sources of shocks. For example, many economists believe monetary shocks drove the U.S. Great Depression, but these economists disagree about the details of the driving mechanism.
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Various Frictions



An economy in which the technology is constant but input-financing friction vary over time is equivalent to a growth model with efficiency wedges.
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Various Frictions



An economy in which the technology is constant but input-financing friction vary over time is equivalent to a growth model with efficiency wedges. An economy with sticky wages and monetary shocks is equivalent to a growth model with labor wedges. Other detailed economies.
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Credit market frictions (Bernanke,Gertler,Cilchrist,1999) is equivalent to investment wedges
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Various Frictions



When technology and preferences in detailed economies are very different from those in the prototype model: In this case, the prototype model can have wedges even the detailed economies have no friction.
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When technology and preferences in detailed economies are very different from those in the prototype model: In this case, the prototype model can have wedges even the detailed economies have no friction. To be decomposed into two parts: a part due to friction and the other due to differences in technology and preference.
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The Benchmark Prototype Economy Households: t t t t Σ∝ t=o Σs t β πt (s )U(ct (s ), lt (s ))Nt



s.t.



ct + [1 + τxt (s t )]xt (s t ) = [1 − τlt (s t )]wt (s t )lt (s t ) + rt (s t )kt (s t−1 ) + Tt (s t ) (1 + γn )kt+1 (s t ) = (1 − δ)kt (s t−1 ) + xt (s t )



Firm: max At (s t )F (kt (s t−1 ), (1 + γ)t lt (s t )) − rt (s t )kt (s t−1 ) − wt (s t )lt (s t )
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The Benchmark Prototype Economy



Resource Constraint and F.O.C.s yt (s t ) = ct (s t ) + xt (s t ) + gt (s t ) t



t



yt (s ) = At (s )F (kt (s



t−1



(1) t



t



), (1 + γ) lt (s )) (2)



(s t )



Ult t = [1 − τlts ]At (s t )(1 + γ)t Flt t Uct (s )



(3)



t



s ] = βΣs t+1 πt (s t+1 |s t ) Uct (s t )[1 + τxt t+1



s Uct+1 (s t+1 ){At+1 (s t+1 )Fkt+1 (s t+1 ) + (1 − δ)[1 + τxt+1 ]}
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The Benchmark Prototype Economy



Consumption Tax Capital Income Tax Wedges represents the overall distortion to the relevant equilibrium condition of the model.
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Detailed Model



gross output



max qt − p1t q1t − p2t q2t φ 1−φ qt = q1t q2t



output of section i



max pit qit − vt zit − Rit mit qit = mitθ zit1−θ



composite good



max vt zt − wt lt − rt kt z1t + z2t = zt = F (kt , lt )zit1−θ



resource constraint



ct + kt+1 + m1t + m2t = qt + (1 − δ)kt
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Detailed Model



Households t max Σ∝ t=0 β U(ct , lt )



s.t. ct + kt+1 = rt kt + wt lt + (1 − δ)kt + Tt
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Detailed Model



ct + kt+1 = (1 − τkt )rt kt + (1 − τlt )wt lt + (1 − δ)kt + Tt θ 1−θ



1−φ φ At = κ(a1t a2t ) [1 − θ(a1t + a2t )] 1 1 1 = = [1 − θ(a1t + a2t )] 1 − τkt 1 − τlt 1−θ where



(5) (6) (7)



1



κ = [φφ (1 − φ)1−φ θθ ] 1−θ a1t = φ/(1 + τ1t ); a2t = φ/(1 + τ2t )
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Presentation of the Accounting Procedure



The Accounting Procedure at a Conceptual Level A 3-Step Procedure Estimation of the Stochastic Process Computation of the realized wedges Assessing the Marginal Effect of a Wedge



Application to Real Data and Findings Some assumptions The Importance of the Efficiency and the Labor Wedge The Investment Wedge out of question
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The Principles Definition of the Accounting Procedure An experiment to isolate the marginal effect of each wedge (or a combination of wedges) on aggregate variables. Assuming we knew the random vector st of the prototype economy, which represents the state of the economy occuring with probability π(st ), the 4 wedges can be derived from st We can then conduct an experiment to isolate the marginal effect of a wedge by holding the other ones constant and computing the equilibrium of this new economy and then compare it to the real data ...But in practice, we do not know st Qiang, Zongbo & Nicolas Dupuis
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The 1st step



Assumption for Markovian Implementation st follows a Markov process of the form π(st |st−1 ) The mapping st 7−→ (log At , τlt , τxt , log gt ) is one to one and onto 1st Step: Use the data yt , lt , xt and gt to estimate π(st |st−1 ) (by MLE)
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The 2nd step 2nd Step: Measure the realized wedges For the government consumption wedge, we add government spending and net exports For the three other wedges, we can use data and the model decisions’ rules: yt (s t ) = At (s t )F (kt (s t−1 ), (1 + γ)t lt (s t ))   Ult (s t ) t − = 1 − τ (s ) At (s t )(1 + γ)t Flt lt Uct (s t ) X   Uct (s t ) 1 + τxt (s t ) = β πt (s t+1 |s t )Uct+1 (s t+1 )Γ(s t+1 ) s t+1



with



Γ(.) = {At+1 (.)Fkt+1 (.) + (1 − γ)(1 + τxt+1 (.))}
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The 3rd step 3rd Step: Allow a subset of the wedges to fluctuate as they do in the data while the others are held constant and compute the three decision rules: y e (std , ktd ) l e (std , ktd ) x e (std , ktd ) with



std = (log At (st ), τ¯l , τ¯x , g¯ )



We can then compare it with output, labor and investment in the data. Qiang, Zongbo & Nicolas Dupuis
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Assumptions on the Estimation procedure A Cobb-Douglas production function U(c, l) = log c + ψ log(1 − l) π(st |st−1 ) is an AR(1) process: st+1 = P0 + Pst + t+1



,  ∼ N (0, V )



The covariance between the shocks to government consumption and those to other wedges are set to zero for the study of the Great Depression. Parameters’ value α = .35 δ = 4.64% γ = 1.5%



ψ = 2.24 β = 97% γn = 1.6%
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The importance of the efficiency and the labor wedges



For the great depression as well as for a more classical recession (82), the efficiency wedge accounts for almost all the variation in output The labor wedge accounts for a large part of the variations in output but does especially well for the variations in labor Whereas the efficiency wedge follows the downturn of the economy very well, the labor wedge captures well the slow recovery
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The importance of the efficiency and the labor wedges: illustration
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The investment wedge out of question



The investment wedge actually drives the output the wrong way... ...and does poorly for the other aggregate variables too. For the 1945-2005 period, the investment wedge is a little better but still only plays a tertiary role Note that the government consumption wedge is useless too
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The investment wedge out of question: illustration
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Previous equivalence propositions



Frictions in detailed economy ⇐⇒ Wedges in Prototype economy Question: How about the technology, preferences in the prototype economy when different from the detailed economy? Could the conclusion still hold?
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Given technology and preference difference in benchmark, prototype economy and detailed economy: Wedges in prototype economy = Friction in detailed economy + Difference in model specification
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Alternative Model Specification



Variable instead of fixed capital utilization (technology) Different Labor supply elasticity (Preferences) Investment adjustment costs In the above three alternative model specification, does the equivalence proposition still hold?
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Production function changed: y = A(kh)α (nh)1−α Economy 1 defined as benchmark prototype economy Economy 2 defined as alternative prototype economy
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Difference between Economy 1 and 2 only in production function In economy 1: y = Ak α `1−α In economy 2: y = A(kh)α (nh)1−α = Ak α `



Wedge vector: (Ait , τit , τxit ) i = 1, 2 Equilibrium result vector: (yit , Cit , `it , Xit ) i = 1, 2
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Proposition 3 If the sequence of wedges for an altenative prototype economy are related to the wedges in the prototype economy by A2t = A1t `1−α , 1 − τ`2t = (1 − α)(1 − τ`1t ), and τ x2t = τ x1t , then the equilibrium outcomes for the two economies coincide. Proof: FOCs (1 − α)y1t −U`t (C1t , `1t ) = (1 − τ1t ) Uct (C1t , `1t ) `1t −U`t (C1t , `1t ) y1t = (1 − τ`2t ) Uct (C1t , `1t ) `1t
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Change of Utility function



Economy 1: utility function : U(c) + V1 (1 − `) Economy 2: utility function : U(c) + V2 (1 − `) Different labor supply elasticities
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Proposition 4 If the sequence of wedges for the altenative prototype economy, economy 2, is given by V20 (1 − `1t ) V10 (1 − `1t ) and if A2t = A1t , τ x2t = τ x1t , then the equilibrium outcomes for the two economies coincide. Proof: Same FOCs Economy 1: 1 − τ`2t = (1 − τ`t )



−V10 (1 − `1t ) (1 − α)y1t = (1 − τ1t ) U 0 (C1t ) `1t 0 −V2 (1 − `1t ) (1 − α)y1t = (1 − τ`2t ) 0 U (C1t ) `1t Qiang, Zongbo & Nicolas Dupuis
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The Capital accumulation law changed: (1 + γn )kt+1 = (1 − δ)kt + Xt − Φ( where



Xt )kt kt



Φ( Xk ) = 2a ( Xk − b)2 , b = δ + γ + γn



(steady-state investment-capital ratio)
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Proposition 5 If the sequence of wedges for the altenative prototype economy, economy 2, is given by A2t = A1t , τ`2t = τ`1t ,τ x`t implicitly defined by: A1t+1 Fkt+1 + (1 − δ)(1 + τ x1t+1 ) 1 + τ x1t =



X2t+1 Φ0t+1 k2t+1 )(1 0 Φt )−1



A2t+1 Fkt+1 + (1 − δ + Φt − (1 −



− Φ0t+1 )−1



and g1t = Φt k2t , then the equilibrium outcomes for the two economies coincide. Qiang, Zongbo & Nicolas Dupuis
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