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Question How does the composition of capital flows into the emerging markets vary over the business cycle? What drives this composition?



Answer Financial frictions explain short run inflows Financial frictions explain interactions between flows



Implications Volatility of capital flows is not necessarily “bad,” it is an equilibrium result Capital control policy may reduce investment and welfare
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Outline 1



Introduction Stylized facts Previous literature Our approach
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Firm financing in a small open economy Domestic households Domestic firms Multinationals Competitive equilibrium
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Numerical findings Functional forms and calibration Results
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Conclusions and pending work
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Stylized Facts of Emerging Market Private Capital Inflows



Composition varies dramatically by country/region There are strong trends in the overall volume and the composition of flows Varying degrees of substitutability /complimentarity Sum of flows is highly correlated with investment (pro-cyclical) Each type of flow has a different correlation with business cycle Important to look at all flows together, not in isolation
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Composition varies dramatically by country/region Figure: External financing by type of flow, regional averages, real dollars



Annual data in millions real U.S. dollars. Source: IFS. Smith, Valderrama (USNA, FRBSF)
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There are strong trends in inflows Figure: External financing by type of flow, regional averages, % of GDP



Notes: Annual gross inflows in millions of U.S. dollars, expressed as a percentage of Capital Flows January 2007 6 / 27 ofComposition GDP. Source: IFS.
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Varying degrees of substitutability /complimentarity



Table: Inflows Correlations Latin America & C. Argentina Brazil Chile Mexico



ρ(FDI, PE) -0.077 -0.871 -0.149 0.377 -0.135



ρ(FDI, Debt) -0.131 0.015 -0.351 -0.105 -0.245



ρ(PE, Debt) 0.219 0.197 0.448 0.271 0.347



East Asia & Pacific Hong Kong Indonesia South Korea Thailand



0.141 0.277 0.164 0.324 0.077



-0.080 0.196 0.266 -0.188 -0.515



0.242 0.373 0.781 -0.018 -0.309



-0.196 -0.100 -0.293



-0.431 -0.353 -0.508



0.143 0.215 0.071



Europe/ Central Asia Hungary Turkey



Source: IFS. Average country correlation per region.
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Sum of flows is pro-cyclical



Table: Cyclical Behavior of Capital Flows: Correlations with Investment Latin America & C. Argentina Brazil Chile Mexico



ρ(I,Total) 0.180 0.774 0.199 -0.422 0.104



ρ(I, Debt) 0.307 0.736 0.082 0.187 0.158



ρ(I, FDI) -0.153 0.154 0.104 -0.558 -0.421



ρ(I, PE) 0.075 0.134 0.352 -0.035 0.068



East Asia & Pacific Hong Kong Indonesia South Korea Thailand



0.244 0.254 -0.051 0.534 0.505



0.318 0.324 0.094 0.575 0.564



-0.155 0.272 0.026 -0.128 -0.680



-0.092 -0.404 -0.187 -0.038 0.078



Europe/Central Asia Hungary Turkey



0.327 0.216 0.437



0.500 0.492 0.508



-0.594 -0.408 -0.780



0.170 0.115 0.225



Source: IFS. Average country correlation per region.
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It is important to look at all inflows together Figure: Gross Market Based Capital Flows To Mexico



Annual data. Inflows shown as a share of total inflows. GDP shown as percent of CapitalSource: Flows January 2007 9 / 27 deviationComposition from trend. IFS.



Smith, Valderrama (USNA, FRBSF)



Research on Capital Flow Composition Theoretical mostly studies each type of flow type in isolation Razin,Sadka and Yuen (1999a and 2001a) info asymmetries Albuquerque (2003) lack of enforceability of claims drive FDI Hull and Tesar (2001) FDI and Portfolio equity risk sharing/specialization Previous research able to explain long run pecking order but not short run volatility



Empirical work on volatility of capital flows in the short run (Capital pushed or pulled? If “pushed”, policy implications) Campion and Neumann (2004) Latin American economies gross inflows (FDI, portfolio equity, and debt) Montiel and Reinhart (1999) capital controls influence the composition of capital inflows but not the volume of flows Lane and Milesi-Ferretti (2000) annual cross-section
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We Propose We claim that many of the differences in the dynamic composition of capital flows are due to differences in the financial institutions (i.e. costs). To disentangle the data, we ask whether we can build a model that can rationalize the flows of a particular country, e.g. Mexico. We use an small open economy RBC model where occasionally binding debt and dividend constraints as well as search and issuing costs generate an endogenous composition of capital flows. Amend canonical model of firm financing decision to fit in an international framework appropriate for emerging markets Theoretical framework disentangles the co-movement between different types of capital flows Match model moments to data Use the model as a policy tool to determine the impact of capital controls and foreign interest rate shocks Smith, Valderrama (USNA, FRBSF)
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Key Results of the Model



Emerging markets firms face non-trivial financial frictions Given these frictions, an external capital structure emerges endogenously We take the long-run capital structure as given Financing premium emerges and is driven by exogenous and endogenous factors Counter-cyclical financing premium drives interest rate and current account Flows exhibit varying degree of substitutability Cost to finance internationally increases ρ(S, I )
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Model Overview RBC-style small open economy (SOE) Domestic households: work and invest in domestic firms Domestic firms: hire labor, invest, finance, subject to productivity shocks Incomplete markets: one-period non-contingent bonds and domestic equity Bonds and portfolio equity traded with ROW, face occasionally binding debt limits and issuing costs for debt and equity



Rest of the world (ROW) Global credit market determines world interest rate Multinationals searching to invest in SOE Must match with a domestic firm in order to purchase them Pay a search costs to improve probability of a match



Foreign agents purchase equity from the domestic economy
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Domestic Households in the SOE



Preferences (GHH): U=



X



β t U (ct − G(lt ))



(1)



t



Period budget constraint:     st γt divt + pt + Θt VtNASH + 1 + rtd btd + wt lt d = ct + st+1 pt + bt+1 (2)



Smith, Valderrama (USNA, FRBSF)



Composition of Capital Flows



January 2007



14 / 27



Domestic Households’ Optimality Conditions



Disutility from working = wage rate ∂G(lt ) ≡ Glt = wt ∂lt



(3)



Euler equation for domestic bond accumulation   Uct+1 d 1 + rt = E β Uct



(4)



Euler condition for shares    Uct+1 γt+1 divt+1 + pt+1 E β =1 Uct pt
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Determine the Value of Domestic Firms in the SOE First, adjust dividends to account for secondary offerings. gt + VtD = div



1 (V D ) 1 + rtd t+1



(6)



gt ≡ divt − sect where div Then, include the probability of being purchased by foreign multinationals: gt + Θt VtNASH + VtD = γt div



1 D Vt+1 . d 1 + rt+1



(7)



In the competitive equilibrium: cash flows are discounted by households’ MRS 0 1 i U (ct+i ) = β . (8) Mt+i = d U 0 (ct ) 1 + rt+i



Smith, Valderrama (USNA, FRBSF)



Composition of Capital Flows



January 2007



16 / 27



The formal problem of the domestic firms Domestic firm’s problem: VtD



=



max



lt ,divt ,kt+1 ,bt+1 ,sect



Et



∞ X



  NASH f t+j + Θt+j Vt+j Mt+j γt+j div



(9)



j=0



subject to: [λt ] divt = exp(et )f (kt , lt ) − wt lt + (1 − δ)kt − kt+1 − (1 + r ∗ exp(zt )) bt       sect bt+1 + sec 1 − ωsec + bt+1 1 − ωb , kt kt [ηtdiv ] divt ≥divmin  0, [ηtb ] bt+1 ≤χkt+1 , [ηtsec ] sect ≥0. Smith, Valderrama (USNA, FRBSF)
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Domestic Firms’ Optimality Conditions Letting qt = λt + ηtb MC of investing = Marginal return γt+1 qt = E[Mt+1 qt+1 MPKt+1 ] + ηtb γt



(10)



MC of investing = Marginal benefit from issuing dividends qt = λt + ηtb = 1 + ηtdiv



(11)



MC of investing = Marginal benefit from issuing bonds qt =



w E[Mt+1 qt+1 γt+1 γt ](1 + r )



(1 − ω − ωb0 0 )



+



ηtb χ



(12)



MC of investing = Marginal benefit from secondary offerings 1 + ηtsec qt = 0 ) (1 − ω − ωsec Smith, Valderrama (USNA, FRBSF)
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Multinationals search for value There is a difference between the value of the firm to the domestic residents and the value of the firm to the foreign buyer who can relax the financial frictions. Domestic and foreign firms split surplus: h i Surplust ≡ S = VtF − VtD ≥ 0 (14) Surplus split determines price of domestic constrained firms: i h VtNASH = P = ψ VtF − VtD + VtD



(15)



Foreign firms choose effort, et to maximize their expected surplus for a given probability of search Θ(et ): h i (16) max Θ(et ) VtF − VtNASH − et et



Evolution of domestic ownership of firms, γ: γt+1 = γt + (1 − γt )κ − Θ(et ) Smith, Valderrama (USNA, FRBSF)
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Equilibrium in all markets



d i bt



P d = i bt+1 = 0, P Domestic shares must all be bought up i st = 1 Domestic bonds in zero net supply



P



∀i



Labor market clears Aggregate resource constraint: gt + wt lt + Θt VtNASH . ct = γt div
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National accounts and balance of payments



Define gross investment: it ≡ kt+1 − kt (1 − δ) FDI



portfolio flows



bonds }| { z }| { z }| { z ∗ yt − ct − it + −(1 − γt )divt − rt bt + ∆bt+1 + Θt VtNASH + (1 − γt )sect | {z } | {z } | {z } net exports



|



net factor payments



{z



current account
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Competitive Equilibrium Given a stochastic process of productivity shocks and initial conditions, a competitive equilibrium is defined by stochastic sequences of allocations [ct , lt , bt+1 , kt+1 , sect , Θt , et ] and prices [wt , rtd ], and value functions, [VtNASH , VtD , VtF ], such that: 1



domestic firms maximize dividends subject to the constant returns-to-scale technology, taking factor and goods prices as given



2



households maximize utility subject to the budget constraint and financing constraints taking as given factor prices, goods prices, the world interest rate and asset prices



3



foreign multi-national firms maximize their surplus



4



the market-clearing conditions for equity, labor, and goods markets hold
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Domestic Firms’ Problem Can Be Formulated as a Time Recursive Problem



 V (k, b, γ, ) = 0max γdiv(, k, b, b0 , k 0 ) + ΘV NASH + k ,b0 ,sec  h i D 0 0 0 0 E Mt+1 V k , b , γ ,  D



(19)



subject to: 0  divmin < div(, k, b, b0 , k 0 ) b0 ≤ k 0 χ 0 ≤ sec
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Functional Forms



f (k, l) = Al α k 1−α   ωB B 0 2 B ω = 2 k  0 2 ωN sec ωN = 2 k ae Θ (e) = 1 + ae u(C ) =
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(20) (21) (22) (23)



c 1−σ − 1 1−σ
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Preliminary Numerical Findings



Interest rate (weakly) counter-cyclical Savings and investment correlation increases as frictions rise FDI and debt varying correlations with BC FDI and debt varying correlation depending on magnitude of frictions
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Table: Simulated Business Cycles Statistics Mexico Correlation with output Investment Consumption Capital Interest Rate FDI



ωB = 0.1



ωB = 0.5



0.64 0.96 0.86 −0.09 0.13



0.90 0.97 0.85 −0.07 −0.22



0.76 0.85



−0.27



Std. dev. relative to output Consumption Investment Capital



1.60 3.71



0.60 2.89 1.44



0.60 2.14 1.50



Correlation with investment Debt FDI Saving



0.39 −0.31



0.07 −0.15 0.63



0.05 −0.18 0.89



−0.25



−0.27



−0.15



Correlation with debt FDI
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Final Remarks



Conclusions: Financial frictions appear to be able to capture capital flow volatility at the business cycle frequency Financial frictions determine degree of substitutability/complimentarity Pending work: Sensitivity analysis Policy implications: capital controls
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