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Motivation



• What do we know about the joint pattern of Trade and Multinational



Affiliate Sales? “Proximity-concentration” tradeoff in a deterministic environment I I



Markusen (84), Brainard (97), Helpman, Melitz, Yeaple (04) Economies of scale versus transport cost log



Tradeij Yi = βy log + βd log Dij + ... + εij Salesij Yj



• How does uncertainty affect this pattern?



Motivation



• International risk and trade flows I I



Frankel-Rose (98), Clark-van Wincoop (01), Baxter-Kouparitsas (05) Country-pairs that trade more have more synchronized RBC   cor Yi , Yj = βT log Tradeij + ... + εij



• International risk and FDI flows I I



Goldberg-Kolstad (95), Aizenman-Marion (04), Alburqueque et al (05) Volatility seems to reduce FDI inflows (inconclusive) log FDIit = βY log Yit + βD log Di + βs std [Yit ] + ... + εit



This Paper



• We focus on how country specific shocks affect the pattern of Trade and



Multinational Affiliate Sales • Key: location of production I



exports are produced in source country → Home country shocks



I



affiliate sales are produced in host country → Foreign country shocks



• New testable implications: βc < 0 and βs > 0



log



Yi Tradeij = βy log + βd log Dij + βc cor(Yi , Yj ) + βs std(Yj ) + εij Salesij Yj



The Model: Overview



• Final homogeneous good sector (freely tradable) I



country productivity shocks → fluctuations in demand for intermediate goods and unit labor costs



I



key insight: shocks that result in positive co-movement between cost of production and final output deliver predictions in line with the data



• Intermediate heterogeneous goods’ sector I



trade and multinational activities (HMY, 04)



• Consumer/entrepreneurs maximize expected profits • Result I



relative productivity across countries changes with state of nature



I



stronger co-movement between demand for intermediates in j and relative cost of production Wj /Wi → larger ratio of trade to affiliate sales from i



The Model: Environment



• I countries, i = 1, ..., I I I



Li units of (internationally immobile) labor Initial endowment Yi (0) units of final good (freely tradable)



• Shocks are country specific P I s ∈ S, s∈S Pr(s) = 1 I



{A1 (s), ..., AI (s)}



• Risk neutral entrepreneurs/consumers • Timing I



before s is realized: market entry decisions



I



after s is realized: production decisions



The Model: Final Good Sector



• Homogeneous Final Consumption Good



(freely tradable, numeraire) Yi (s) = Ai (s) · Lfi (s)α · Qi (s)1−α , where Z Qi (s) =



qi (ω, s)



η−1 η







η η−1







1 1−η



ω∈Ω



with η > 1, and price index Z Pi (s) = ω∈Ω



pi (ω, s)1−η



The Model: Intermediate Goods’ Sector



• (Continuum of) Differentiated Intermediate Goods I



heterogenous firms in productivity z ∼ Gi (z)



I



affiliates have the same z as parent firm



I



monopolistic competition



• Trade: “iceberg” costs τij > 1, with τii = 1



τij qijx (ω, s) = z(ω) · li (ω, s) • Multinational Production (MP)



qijm (ω, s) = z(ω) · lj (ω, s)



i: source country; j: destination country



The Model: Trade and Multinational Production • Entry costs to foreign markets: fijm > fijx I



paid before shocks are realized, in units of final good



• Zero Profit Conditions



Trade: MP:



  Es πijx (zijx ) = fijx     Es πijm (zijm ) − Es πijx (zijm ) = fijm − fijx



• Cut-off rule to enter foreign markets I



most productive firms do MP in country j: z > zijm



I



mid-productivity firms export to country j: zijx < z < zijm



I



least productive firms do not supply market j: z < zijx



i: source country; j: destination country



Equilibrium: Wages, Prices, and Output



• “Aggregate productivity”



Zi (s) = Zii +



X



Zjim +



j



X



Zjix τji1−η (Wi (s)/Wj (s))η−1



j



ci (s) − P bi (s) ≈ 0 • From law of one price in the final good: W 1−α



Wi (s)



=



φ1 · Ai (s) · Zi (s) η−1



Pi (s)



=



φ2 · Ai (s) · Zi (s)



α − η−1



ci (s) ≈ Ybi (s) • From the labor market clearing condition: W Yi (s) =



η η−1 · Wi (s)Li − · NXi (s) η−1+α η−1+α



bj (s) − P bi (s) ≈ Ybj (s) − Ybi (s) • P



Equilibrium: Profits



• Affiliates: main source of fluctuation is Yj (s)



πijm (z, s)



1 − α η−1 = z η







Wj (s) Pj (s)



1−η Yj (s)



• Trade: main sources of fluctuation are Pi (s)/Pj (s) and Yj (s)



πijx (z, s) =



 1−η Wi (s) Pi (s) 1 − α η−1 z τij Yj (s) η Pi (s) Pj (s)



i: source country; j: destination country



Equilibrium: Trade versus Affiliates



• Trade: Vijx (z) = z η−1 Es πijx







  Es πijx



=



 φ·



τij1−η



• Affiliates: Vijm (z) = z η−1 Es πijm







Es







 πijm



" · Es



#



1−η · Yj



 "



=



Wi Pi Pi Pj



φ · Es



Wj Pj



#



1−η · Yj



• Both increase with co-movement between market shares and demand



bi − P bj , Y bj ) • Trade more attractive relative to affiliates if low cov(P I



bi − P bj , Y bj ) ≈ cov(Ybi , Ybj ) − var(Ybj ) cov(P i: source country; j: destination country



Testable Implications: Bilateral Trade to Affiliate Sales



• Assuming Pareto Distribution



Xijx (s) Rij (s) = m = Xij (s) where zijx zijm







!η−1



Wi (s) τij Wj (s)



1−η



fijx = m fij − fijx



zijm zijx



!κ−η+1 −1



Vijm −1 Vijx



!



• Hence,     log Rij ≈ log R ij + Φij · var ybj − cov ybi , ybj {z } | CA Effect



• U.S. OUTWARD flows



log RUj



≈



log R Uj + α1 · cor [b yU , ybj ] + α2 · std [b yj ] + εUj (−)



(+)



x = deterministic values



Data



• Sample of 38 U.S. partner countries, 52 manufacturing industries • From BEA, by country-industry, for year 1994 and 1999 (pooled) I I



sales of American affiliates into country j, industry h (OUTWARD) restrict to sales to local, unaffiliated firms



• From Feenstra, Romalis, and Schott (2002), by country-industry, I



remove intra-firm trade using data from BEA



• From Penn World Table, by country, for 1970-2004 I



STD and COR between country j and U.S. for log real GDP per capita (RGDPL), H-P detrended



• From various sources, by country: geographical distance, common



language, relative real GDP per capita (average nineties), years of schooling, capital-labor ratio, rule of law, ...



Results: Comparative Advantage Effect



Dependent variable:



x,h m,h h log RUj ≡ log XUj /XUj



cor [b yU , ybj ]



−1.73∗∗∗ (0.88)



(0.93)



std [b yj ]



19.82∗



16.23∗∗



log distance



−0.15



(9.97) (0.24) common language



0.64∗∗ (0.27) 0.40∗



log(y U /y j )



(0.22) Country Variables Observations adjusted R



2



−1.92∗∗



(7.35) −0.31 (0.19) 0.24 (0.30) 1.02∗∗ (0.40)



no



yes



2,446



2,446



0.42



0.45



All regressions include industry FE, errors clustered by country



Results: How big is the CA Effect?



xh mh Beta coefficients: log(XUj /XUj )



cor [b yU , ybj ]



-0.22



std [b yj ]



0.10



log distance



-0.08



• A decrease in one S.D. of cor(b yU , ybj ) is associated with an increase in



around one fourth of S.D. of the ratio of exports to affiliate sales from/into the U.S. • A decrease in one S.D. of (log) distance is associated with an increase of



less than one tenth of S.D. of the ratio from/to the U.S.



Robustness



• Data I



Sample: Similar point estimates for narrow sample of 27 countries in Brainard (1997) and Helpman et al. (2004)



I



Period: Similar results for 1994 and 1999 separately



I



Industry classification: similar results for 2-digit industry code



I



Robust to different measures of output (real GDP, PPP adjusted GDP)



• Model specification I



Shocks to intermediate good production reverses the empirical predictions; not consistent with data



Conclusions



• We present new empirical evidence that suggests: I



that stochastic properties of countries’ output influence the joint pattern of trade and affiliate sales across countries



I



that relevant (country) shocks to multinational activities are the ones resulting in a positive co-movement between unit cost of production and final demand



• We identify a potentially important channel through which second



moments influence welfare: they affect a firm’s decision on where to locate production • Extension: risk averse consumers.
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