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Introduction



Empirical regularities of business cycles in emerging economies Models that explain these empirical regularities Neumeyer-Perri: Business Cycles in Emerging Economies: The Role of Interest Rates, JME, 2005 Aguiar-Gopinath: Emerging Market Business Cycles: The Cycle is the Trend, JPE, 2007 Garcia Cicco, Pancrazi-Uribe, Real Business Cycles in Emerging Economies, AER, 2010
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Empirical regularities of business cycles in emerging economies



Measurment of business cycles: for each variable, x. 1



Compute the trend of log xt = xttrend



2



Compute xˆtf = log xt 1



3



xttrend



For net exports use nxy = nx /y instead of log x.



Compute second moments of the data 1 2



Pro-cyclical, acyclical, countercyclical Leading, coincidental, lagging
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Empirical regularities of business cycles in emerging economies Output is very volatile The relative volatility of consumption is very high larger than one



Trade balance is very volatile and counter-cyclical Interest rates are positively correlated to trade balance negatively correlated with output lead the cycle by ine quarter



Other features of the business cycle atre the same in emerging and developed economies
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Empirical regularities of business cycles in emerging economies Income



Emerging Markets Average: Examples Argentina México Korea Developed Markets Average: Examples: Australia Canada Sweden Andy Neumeyer ()



σ (y ) 2.74



σ (∆y ) 1.87



ρ (yt , yt 0.76



3.68 2.48 2.51



2.28 1.53 1.71



0.85 0.82 0.78



1.34



0.95



0.75



1.39 1.64 1.52



0.84 0.81 1.45



0.84 0.91 0.53
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Empirical regularities of business cycles in emerging economies Consumption, Investment and Net Exports



σ (c ) σ (y )



σ (i ) σ (y )



Emerging Markets Average: Examples Argentina México Korea



1.45



3.91



σ (nx /y ) 3.22



1.38 1.24 1.23



2.53 4.05 2.5



2.56 2.19 2.32



Developed Markets Average: Examples: Australia Canada Sweden



0.94



3.41



1.02



0.69 0.77 0.97



3.69 2.63 3.41



1.08 0.91 1.02



Andy Neumeyer ()



Macro Stanford



January 2011



6 / 62



Empirical regularities of business cycles in emerging economies Consumption and Income
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Empirical regularities of business cycles in emerging economies Consumption and Income
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Empirical regularities of business cycles in emerging economies Income and net Exports



Emerging Markets Average: Examples Argentina México Korea Developed Markets Average: Examples: Australia Canada Sweden Andy Neumeyer ()



Macro Stanford



ρ (nx, y ) -0.51 -0.71 -0.74 -0.61 -0.17 -0.43 -0.20 0.01 January 2011
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Empirical regularities of business cycles in emerging economies Income and net Exports
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Empirical regularities of business cycles in emerging economies Income and net Exports
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Empirical regularities of business cycles in emerging economies Correlation with interest rates (1983:2- 2000:2)



Argentina Canada



Andy Neumeyer ()



Correlation with GDP NX -0.59 0.66 0.28 0.22



Macro Stanford



Real Rates Con Inv -0.64 -0.58 0.28 0.01



Hrs -0.52 0.25
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Empirical regularities of business cycles in emerging economies Correlation of output with interest rates (1983:2- 2000:2)
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Empirical regularities of business cycles in emerging economies Correlation of output with interest rates (1983:2- 2000:2)
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Empirical regularities of business cycles in emerging economies Correlation of output with interest rates (1983:2- 2000:2)
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Empirical regularities of business cycles in emerging economies Correlation of net exports with interest rates (1983:2- 2000:2)
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Empirical regularities of business cycles in emerging economies Correlation of output and interest rates (1983:2- 2000:2)



Correlation of yt with



Argentina Canada



Argentina Canada Andy Neumeyer ()



R(t-4) -0.59 (0.09) -0.31 (0.17)



R(t-3) -0.62 (0.09) -0.22 (0.16)



R(t-2) -0.66 (0.10) -0.07 (0.15)



R(t-1) -0.73 (0.11) 0.09 (0.15)



R(t) -0.59 (0.11) 0.28 (0.14)



R(t+1) -0.42 (0.11) 0.41 (0.13)



R(t+2) -0.31 (0.15) 0.41 (0.14)



R(t+3) -0.07 (0.16) 0.39 (0.14)
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Empirical regularities of business cycles in emerging economies Correlation of output and interest rates (1983:2- 2000:2)
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Models of Business Cycles in Emerging Economies



Explain: High volatility of income, consumption and interest rates. Countercyclical net exports Sudden stops



Interest rates volatile, countercyclical, positively correlated with NX, lead the cycle



Other features of the business cycle similar to developed economies
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Models of Business Cycles in Emerging Economies



Neumeyer Perri emphasize role of interest rates Working capital



Aguiar and Gopinath emphasize the role of persistent shocks Uribe et al challenge this view and point to …nancial frictions
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Models of Business Cycles in Emerging Economies



Role of interest rates in a standard business cycle model of a SOE (Mendoza, 1991, Correia et al, 1995). Capital does not move much. Intertemporal substitution and labor No (or wrong) correlations between interest rates, output and employment.



Literature on the business cycle of in‡ation-stabilization (Rebelo and Vegh, 1995).
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Models of Business Cycles in Emerging Economies: The Role of Interest Rates



Assume …rms pay for factors of production one period before receiving the proceeds of their sales. Working Capital “Experience and common sense tell us that ... ordering materials and hiring workers ... will look like a better deal if the prime rate is 6% instead of 8%.” James Tobin Assume interest rates are exogenous (to the model) and analyze the e¤ects on business cycles (SOE).
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Models of Business Cycles in Emerging Economies: The Role of Interest Rates



Exogenous Interest Rates? Two views Transmission from the US, Contagion, Herds -> Exogenous interest rates Shocks to fundamentals cause both movements of GDP and real rate -> Endogenous NP: focus on the equilibrium relation between interest rates and GDP Transmission Ampli…cation
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Models of Business Cycles in Emerging Economies: The Role of Interest Rates



THE MODEL ECONOMY Standard neoclassical growth model of a small open economy (real) Working Capital Firms needs to borrow against future output to pay (a fraction) of inputs Shocks to US Interest Rates Shocks to Country Risk Productivity shocks.
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Models of Business Cycles in Emerging Economies: The Role of Interest Rates



Agents Households Choose labor supply, consumption, investment and borrow from foreigners at rate R (s t ) to smooth consumption Firms Choose demand for labor and capital Borrow from foreigners at rate R (s t ) to pay inputs, with R s t = R US s t D s t
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Models of Business Cycles in Emerging Economies: The Role of Interest Rates Firms maximize: pro…ts = A(s t )F (k (s t



), (1 + γ)t l (s t )) w (s t )l (s t )(1 + R (s t )µl ) r (s t )k (s t 1 )(1 + R (s t )µk )



where 0



µl



1 and 0



µk



1



1.



The …rst order conditions are 1 A ( s t ) Fl ( s t ) 1 + R (s t ) µl 1 A(s t )Fk (s t ) 1 + R (s t ) µk



= w (s t ) = r (s t )



Interest rates shocks act as technology shocks. Same margin as in Cooley and Hansen (1989), Christiano and Eichenbaum (1992) Andy Neumeyer ()
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Models of Business Cycles in Emerging Economies: The Role of Interest Rates Households maximize: Σt∞=o βt π (s t )u (c (s t ), 1



l (s t ))



subject to the budget constraints c (s t ) + x (s t ) +



= r (s t )k (s t



1



1 κ b2 s t 1 t b ( s ) + 1 + R (s t ) 2 y (s t )



) + w (s t )l s t + b (s t



1



)



and the capital accumulation constraints k st



= (1



δ) k s t φ k (s t 2



1



)



1



+ x (s t )



k (s t ) k s t k (s t 1 )



1



!2



for all s t Andy Neumeyer ()
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Models of Business Cycles in Emerging Economies: The Role of Interest Rates Role of Working capital Interest rates introduce a wedge between the marginal product of labor and the marginal rate of substitution between consumption and leisure Their e¤ect on the labor demand is similar to the e¤ect of a shock to total factor productivity Their e¤ect on the labor supply depends on preferences (wealth e¤ects) 1 A ( s t ) Fl ( s t ) = w ( s t ) 1 + R (s t ) µl ∂u (c, 1 l ) /∂l = ∂u (c, 1 l ) /∂c Andy Neumeyer ()
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Models of Business Cycles in Emerging Economies: The Role of Interest Rates
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Models of Business Cycles in Emerging Economies: The Role of Interest Rates Role of Working capital: e¤ect of an interest rate shock on employment For the GHH preferences lˆt +1 =



=



1 1/εs



(ν



1/εd



Rˆ t +



α 1/εs



1 Rˆ t + 1) + α (ν



1/εd



kˆ t



α kˆ t 1) + α



For the Cobb-Douglas preferences lˆt +1 = cˆt +1



cˆt



=



Andy Neumeyer ()



l¯/ (1 1 σ



1



1 ˆ ¯l ) 1/εd Rt + cˆt +1 + l¯/ (1 w¯ ˆ Rt + w¯ lˆt +1 lˆt ν Macro Stanford



α ¯l )



January 2011
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Models of Business Cycles in Emerging Economies: The Role of Interest Rates Impuls response to an interest rate shock under GHH preferences
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Models of Business Cycles in Emerging Economies: The Role of Interest Rates Calibration Preferences (Mendoza, Correia et al) U (c, 1



l) =



[c + ψ (1



l )v ]1



σ



1 σ



Technology Yt = K α ( L t At ) 1 At = ( 1 + γ ) t



α



Parameters picked from outside the model σ = 5 from Reinhart-Vegh ν = 1.6 from Correia et al. and Mendoza (1991) µl = 1, µk = 0 Andy Neumeyer ()
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Models of Business Cycles in Emerging Economies: The Role of Interest Rates



Other parameters are picked to match Argentine Averages Labor Share of .6 Long Run Growth of 2.5% , 1960-1998 Average Real Interest rates 14% Average External Debt Output Ratio, 42% Investment Output Ratio, 21% Average time spent working 20% Relative Investment Volatility 3
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Models of Business Cycles in Emerging Economies: The Role of Interest Rates Interest Rate Shocks Exogenous country risk Rˆ US s t ˆ t Ds



= 0.81 Rˆ US s t 1 + εR s t = 0.78 Dˆ s t 1 + εD s t



ˆ Dˆ σ εR σ εD ρ R, 1.08% 3.16% 0.05 Features Persistence is similar for both shocks Country Risk more volatile and less persistent than US rate
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Models of Business Cycles in Emerging Economies: The Role of Interest Rates



Interest Rate Shocks Induced country risk: Replace process for Dˆ with Dˆ s t =



¯ t Aˆ s t +1 ηE



+ εI s t



and cheese η¯ and σεI so that for given processes for Rˆ US and Aˆ the variance of Rˆ in the model has de same variance and persistence os in the data.
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Models of Business Cycles in Emerging Economies: The Role of Interest Rates Measuring Real Interest Rates Interest rates on bond prices not on new loans Dollar denominated (no need to measure expected in‡ation) govt. bonds (sovereign risk) Incomplete Markets No Constant Maturity Bonds Estimate the sovereign spread yield curve δ(t, τ ) using data on existing bond prices P (t, j ), coupons c (j, t, τ ) and US yield curve r US (t, τ ) M



P (t, j ) =



∑ c (j, t, τ )e



(r US (t,τ )+δ(t,τ ))



τ =1



and interpolation (Alvarez, Buera and Neumeyer, 1999)



Sovereign and corporate risk (Sovereign Ceiling) Andy Neumeyer ()
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Models of Business Cycles in Emerging Economies: The Role of Interest Rates
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Models of Business Cycles in Emerging Economies: The Role of Interest Rates
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Models of Business Cycles in Emerging Economies: The Role of Interest Rates



Productivity Shocks zt = ρz zt 1 + εzt ρz = .95 σεz = 2.2%. σεz is set to match volatility of output in the model with both shocks
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Models of Business Cycles in Emerging Economies: The Role of Interest Rates Results
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Models of Business Cycles in Emerging Economies: The Role of Interest Rates Results
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Models of Business Cycles in Emerging Economies: The Role of Interest Rates



Andy Neumeyer ()



Macro Stanford



January 2011



42 / 62



Models of Business Cycles in Emerging Economies: The Role of Interest Rates
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Models of Business Cycles in Emerging Economies: The Role of Interest Rates
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Models of Business Cycles in Emerging Economies: The Role of Interest Rates



Sensitivity Analysis Key elements: Preferences and Share of Working Capital



µl = 1 µl = 1/2 µl = 0



Andy Neumeyer ()



Preferences GHH Cobb-Douglas (σ = 5) σ (y ) σ (y ) Corr(y , R ) Corr(y , R ) σ(yDATA ) σ (yDATA ) 0.55 -0.54 0.97 -0.86 0.34 -0.38 1.02 0.94 0.21 0.14 1.12 0.97
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Models of Business Cycles in Emerging Economies: The Role of Interest Rates CONCLUSIONS A neoclassical growth model with working capital can account for the business cycle properties of interest rates in emerging economies. Interest rates lead the cycle Interest rates are countercyclical



Interest rates explain 55% of the Argentine business cycle NEEDED Study determinants of country risk Relation between country risk and TFP (negative in the data) Andy Neumeyer ()
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Models of Business Cycles in Emerging Economies: The Role of Permanent Shocks



Aguiar and Gopinath (JPE, 2007). Emerging Market Business Cycles: The Cycle is the Trend A standard neoclassical growth model with shocks to the trend of productivity explaines many of the empirical regularities of business cycles in emerging economies. Interpretation. Shocks that change the steady state relative per capita income of a country such as trade reforms, regulatory reforms, . . .
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Models of Business Cycles in Emerging Economies: The Role of Permanent Shocks Technology Yt = e zt Ktα (Γt Lt )1



α



Transitory shock zt = ρz zt



1



+ εzt



εzt



N (0, σz )



Trend shocks Γt



= e g t Γt



t



1



=



∏ eg



t



s =0



gt



=



Andy Neumeyer ()
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1
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Models of Business Cycles in Emerging Economies: The Role of Permanent Shocks Consider simple case with α = 0 and L = 1 (endowment economy) Yt = e z t Γ t Impulse response function with Γt gt +s zt +s Γ t +s log Yt +s



Andy Neumeyer ()



1



= 1, gt



1



= µg and zt



1



=0



= µg + ρsg εgt = ρsz εzt = e



µg s +



1 ρsg+1 1 ρg



= µg s + ρsz εzt +
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Models of Business Cycles in Emerging Economies: The Role of Permanent Shocks
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Models of Business Cycles in Emerging Economies: The Role of Permanent Shocks Preferences Lt )1



γ



Ct ( 1 1



γ



1 σ



σ



Budget Cosntraint Ct + Kt +1 + qt Bt +1 = Bt + Yt + (1 δ) Kt φ Kt +1 e µg 2 Kt Interest rates 1 = 1+r +ψ e qt Andy Neumeyer ()



Macro Stanford



B t +1 Γt



b



1
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Models of Business Cycles in Emerging Economies: The Role of Permanent Shocks normalize variables: xˆt = Γxt t 1 Planning problem in recursive form ˆ z, g V Kˆ , B,



=



8 > < Cˆ tγ (1



max fCˆ ,L,Kˆ 0 ,Bˆ 0 g > :



+ βe g γ(1



σ)



Lt ) 1 1



Andy Neumeyer ()



1 σ



σ



0 0 EV Kˆ , Bˆ , z, g



subject to 0 0 Cˆ + Kˆ + qt Bˆ



γ



o



= Bˆ + Yˆ + (1 δ) Kˆ ! 0 φ Kˆ µg e 2 Kˆ
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Models of Business Cycles in Emerging Economies: The Role of Permanent Shocks



Benchmark parameter values Time discount factor Consumption share Steady state assets Slope interest rate function Labor share in production Risk aversion Depreciation rate Capital adjustment cost
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β γ b ψ 1 σ δ φ



α



0.98 0.36 0.10 0.001 0.68 2 0.05 4, 1.5
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Models of Business Cycles in Emerging Economies: The Role of Permanent Shocks



Productivity Paremeters The key productivity paremeters are: σg , σz , ρg , ρz Solow residual: srt = zt + α ln Γt Beveridge Nelson decompositio: srt = τ t + st where τ t is a random walk with drift and st is stationary Relative importance of the random walk component σ2∆τ σ2∆sr
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α2 σ2g / 1
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Models of Business Cycles in Emerging Economies: The Role of Permanent Shocks



Identi…cation Permanent income model suggests that consumption is very informative about persistence of shocks. Net exports (savings - investment) also infomative about persistence. Simulate the model for di¤erent values of σg /σz and look at how di¤erent simulated moments react
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Models of Business Cycles in Emerging Economies: The Role of Permanent Shocks
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Models of Business Cycles in Emerging Economies: The Role of Permanent Shocks
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Models of Business Cycles in Emerging Economies: The Role of Permanent Shocks



Simulated method of moments Let θ be a vector of parameters Let mi (θ ) be a moment for data generated simulating the model for the parameters θ Let mi be an empirical moment computed from the data The paremeter vector θˆ estimated by the simulated method of moments is θˆ = arg min ∑ [mi (θ ) mi ]2 θ
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Models of Business Cycles in Emerging Economies: The Role of Permanent Shocks



Estimated parameter values



Parameter σg σz



Mexico (c, y ) (nx, y ) 2.81 3.06 0.48 0.17



Canada (c, y ) (nx, y ) 0.88 1.20 0.78 0.69



Random Walk %



0.96



0.37



moments used
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Models of Business Cycles in Emerging Economies: The Role of Permanent Shocks



Simulated and Actual Moments: Mexico Parameter σ (c ) /σ (y ) σ (i ) /σ (y ) σ (NX ) /σ (y ) σ (∆y ) ρ (y ) ρ (∆y ) ρ (NX , y ) ρ (c, y )
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Data 1.3 4.2 0.9 1.5 0.8 0.3 -0.75 0.91



σ (c ) /σ (y ) 1.3 2.6 0.7 1.7 0.8 0.1 -0.66 0.92



Macro Stanford



ρ (nx, y ) 1.3 2.7 0.8 1.8 0.8 0.1 -0.75 0.97
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Models of Business Cycles in Emerging Economies: The Role of Permanent Shocks



Simulated and Actual Moments: Canada Parameter σ (c ) /σ (y ) σ (i ) /σ (y ) σ (NX ) /σ (y ) σ (∆y ) ρ (y ) ρ (∆y ) ρ (NX , y ) ρ (c, y )



Andy Neumeyer ()



Data 0.7 2.7 0.6 0.8 0.9 0.55 -0.12 0.87



σ (c ) /σ (y ) 0.7 2.0 0.4 1.1 0.8 0.05 0.18 0.87



Macro Stanford



ρ (nx, y ) 0.9 2.2 0.5 1.1 0.8 0.06 -0.12 0.87
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Models of Business Cycles in Emerging Economies: The Role of Permanent Shocks Conclusion Model does well matching Mexican and Canadian data with only di¤erence being productivity process Frictions are implicit in TFP and the economy allocates resources optimal given the TFP process Warning: This model cannot match correlation between interest rates, output and net exports. Garcia Cicco, Pancrazi, Uribe estimate the same model with 100 years of data and get radicall di¤erent results
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